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ENGINEERING. 


THE PORT OF CALCUTTA. 
The Port of Caleutta and the Works Constructed 
therein from 1870 to 1880. 
By Wituram Durr Bruce, Memb. Inst. C.E. 

General Description of the Port.—The Port of 
Calcutta, at which the import and export trade of 
Bengal is principally carried on, is situated on the 
River Hooghly, about 90 miles from the sea. 
The Hooghly itself is formed by three off-shoots of 
the Ganges, the Bhagiruttee, Jellinghee, and Matab- 
hanga. ‘Two of these, the Bhagiruttee and Jellin- 
ghee, meet at Nuddea, below which the river is 








| tains as much as three cubic inches to the cubic | to make their first stoppage at Fisherman Point, or 
| foot. opposite Fultah. 
4. The rise and fall of tide in Calcutta is re-; 7. The average level of the lands along the banks 
| ferred to a gauge, the zero of which is the sill of | of the navigable portion of the river is about mean 
the dock in Kidderpore Dockyard and 6.25 ft. below | high tide level, and would all be covered during 
mean sea level. During the rains, which include | high spring tide to a depth of one or two feet, if it 
| July, August, September, and October, spring tides | were not protected by embankments. These 
rise to a mean height of 20} ft. and fall to 84} ft.,) embankments are indicated in Fig. 2; they run 
and neap tides rise to 14% ft. and fall to 92 ft. In| parallel to, and from 100 ft. to 200 ft. distant 
the dry season, which extends from November to} from, .the river bank. At Calcutta, and for a 
| June, spring tides rise to 15 ft. and fall to 34 ft.,| distance of about ten miles below it, the land is 
| and neap tides rise to 12 ft, and fall to 5 ft. above| above the height of ordinary spring tide, and no 











| the zero of the gauge. 
known as the Hooghly, and 19 miles below Nuddea, 5. The channel leading to the port, or the part of | 
the Matabhanga falls into the Hooghly. Below|the river that lies between the lower boundary of 
Calcutta, about 40 miles, the Damoodah falls! the port and the sea, shown in Fig. 2, page 3, has not | 
into the Hooghly, eight miles further down the yet been made over to the supervision of the Port 
Roopnarain; 24 miles below this the Huldee,} Commissioners. ‘The channels are surveyed and 
and 20 miles further on the Russulpore. Within | buoyed by an establishment working directly under 
the limits known as the Tort of Calcutta, the) Government, but nothing has been done during the 
Hooghly varies in width from 1300 ft. to 3000 ft. | last ten years to improve these channels, and it is 
Where it is joined by the Damoodah, it is} not intended in this paper to give any description of 
nearly 5000 ft. wide, and at Diamond Point | the works undertaken with this object in previous 
8000 ft. Below this it is an estuary increasing | years, It will be well, however, to place on record 
to a width of about 15 miles opposite Saugor | the present condition of these channels, and to give 
Lighthouse. ‘Tidal influence, when not checked by | a short description of the impediments to navigation 
the fresh water current, extends to Nuddea, a town | which exist between Calcutta and the sea. 
about 70 miles above Calcutta, and 170 miles from} 6, Present State of the Rive r.—Ships now enter 
the sea, During the rains, the discharge of fresh | the Hooghly by the route known as the Eastern 
water brought down by the offshoots of the Ganges| Channel (see Fig. 2) and pass by the Gaspar 
is very large, and the flood tide produces but little | Channel to Saugor. The Gaspar Channel is about 
change in the current above Culpee. It, however, | one mile wide, ; with a minimum depth of 19 ft. at 
raises the level of the water surface as high up as| dead low-water springs. At Saugor there is a good 
Hooghly, a town about 30 miles above Calcutta, | anchorage for ships of any draught. Between 
and about 120 miles from the sea, From November | Saugor and Diamond Harbcur vessels pass through 
to February, while the north-east monsoon blows, | the channels known as the Eden, Auckland, Jelling- 
the tidal action is but slightly interfered with by | ham, Huldea, and Bellary. The Eden has 18 ft. 
the fresh water discharge. During this season, the | and the Huldea 17 ft., while the Jellingham and 
spring tide at Calcutta runs about four miles an | Bellary have only 13 ft. at low-water springs. The 
hour, and the neap tides from one and a half to | latter channel leads into the anchorage at Culpee, 
two miles an hour. From March to July, when! distant from Diamond Harbour about six miles, 
southerly or south-westerly winds prevail, the! Between Culpee and Diamond Harbour there isa 
spring tide runs from five to six miles an hour. | fine deep channel from 2000 ft. to 4000 ft. wide, and 
During the rains the flood tide, as has already been | with water sufficient for any vessel, and at Diamond 
stated, is hardly felt, but the ebb tide then runs| Harbour there is an extensive anchorage. From 
from five to six miles an hour, In the dry season | Diamond Harbour to Hooghly Point the channel is 
the flood lasts from four to five hours, and the ebb | broad and deep. At Hooghly Point the James and 
from seven to eight. During therains the ebb runs; Mary Sand commences. There are two channels 
from eight to ten hours, ‘he average speed of | over this sand known as the Eastern and Western 
the tidal wave between Calcutta and Saugor Light- | Guts, varyingin depth, according to the season of the 
house is about 25 miles an hour, but it is consider- | year, from 8 ft. to 18 ft. in the Eastern Gut, while 
ably influenced at different seasons by the freshets | the water inthe Western Gut rarely exceeds 8 ft. 
and directions of the wind; and in different parts |The Eastern Gut is almost universally used through- 
of the river by the shape and capacity of the} out the year. ‘The Western Gut opens during the 
channel. | strong flood tides of February and March, and can 
2. At certain seasons of the year the first rush of | be used for ships of moderate draught up to June 
the flood tide causes a “bore.” The only effect! or July, when the setting in of the freshets closes it, 
produced by it in the deep channel is a very marked | After passing the James and Mary Sand there is a 
undulation, followed by a sudden rise of the water, | deep but narrow channei up to Fultah, a distance of 
but in the shallow parts of the river, as the water | about fivemiles, where there is a flat known as Fultah 
travels on, the up-stream side becomes perpendicular, | Flat with from 16 ft, to 21 ft. upon it. There is 
a crest forms, topples over, and breaks when it| then a good channel of ample depth, and nowhere less 
meets the bank. ‘The action produced is violent | than 1000 ft. wide up to Royapore Fiat, over which 
enough to do ccnsiderable damage to the banks, | the least depth is 18 ft. Above this there is a good 
and would upset any small craft which it met in its! channel up to Moyapore, where there is a bar about | 
track. The native boatmen are, however, very | 1200 ft broad, with depths varying from 12 ft. to 
expert and cautious, and when the flood is likely to | 16 ft. at low water. Between Moyapore and Cal- 
come in with a “bore” they shove off from the | cutta there is no obstruction, and vessels can leave 
ybats into deep water, and it is seldom that any | Calcutta at any time of tide, and proceed down the 
damage is done to the boats. |river asfaras Moyapore. As a rule vessels leave 
3. During the dry weather the riveris almost free | Calcutta in time to meet the first of the flood at 
from silt, but in the rainy season the quantity of Moyapore, and steamers can then generally cross the | 
solid matter averages one cubic inch in each cubic| James and Mary Sand thesame tide. Deep vessels 
foot of water ; and in heavy floods it sometimes con-! jn tow often fail to do this, however, aud have then 


embankment is required. 

8. The foregoing is a brief general description of 
the River Hooghly from the Sandheads to Calcutta: 
A portion of the river, ten miles in length, abreast 
of above and below the town, has been declared by 
official notification to be the Port of Calcutta, and 
the works to be described in the following paper 
are confined within the limits of the port. 

9. Trade of the Port of Calcutta.—Before passing 
on to the description of the works, it will be con- 
venient to give a summary of the trade of the port 
of Calcutta for the convenience of which these works 
have been undertaken. 

10. The trade of the port is twofold ; first, the 
seagoing trade; second, the river-borne traffic 
carried on by inland steamers, flats, lighters, and 
country boats. 

1]. First, as to the seagoing trade. Its growth 
during the last forty years is shown by the follow- 
ing facts : In 1840 the total number of vessels which 
arrived in port was 612, their registered tonnage 
208,000 tons and the average tonnage per vessel 
340. In 1860 the number of arrivals was 780, their 
registered tonnage 569,000, and the average 
tonnage per vessel 730, while in 1880 the number 
of arrivals was 896, their tonnage 1,103,000, and 
the average tonnage per vessel 1230. 

12. Up to 1870 the general sea-borne trade was 
carried in sailing vessels, the only steamers employed 
being two monthly steamers of the P. and O. 
Company plying between Calcutta and Suez, one 
French steamer, two China steamers, and a few 
steamers employed on the coasting trade. The 
extent to which the opening of the Suez Canal has 
acted in increasing the number of steamers and 
decreasing the number of sailing vessels is shown 
in the following statement : 





Number of Vessels. 























a Se ae ee Net Gross 
‘Yeara. Tonnage. | Tonnage. 
a | Sailing - 
eens Vensels, Total. 
89 | 803 892 668,311 
8 } 201 708 909 784.703 
i | 204 602 806 757,208 
1874-75 454 473 927 1,016,706 | 1,280,604 
1879 80 | 442 454 896 1.103 013 | 1,415,979 
1880-81 | 5G 478 984 1,220,546 1,579,860 


13. Instead of the P. and O. and French steamers 
now entering the Port of Calcutta from European 
ports, the number in 1879-80 was 136, while the 
whole of the coasting trade has practically passed 


' from sailing vessels to steamers. 


14. The general import trade is now brought 
chiefly in steamers and a few sailing vessels, and it 
is by these vessels that the wharf accommodation, 
constructed by the Commissioners, is used. The 
remaining sailing vessels bring salt principally, some 
coal, and some enter in ballast from outports. 
Steamers employed in the general cargo trade 
require quick despatch, but as a rule sailing vessels 
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enter without engagement, and there is no neces- | 
sity for quick discharge or loading. These vessels 
discharge in the stream at their moorings into | 
lighters, which are taken to the inland ‘vessels’ 
wharves, or landing stages, to be discharged. 
Before the ecnstruction of the jetties all vessels 
were discharged aud loaded in this manner. The 
custom of the port allowed so many days for the 
consignee to send his boats for delivery ; when, if 
not landed, the cargo was sent at the convenience 
of the ship to the Custom House. The cargo had 
to be picked out of the ship's hold to suit the con. 
signee, whose boat was w aiting alongside, and asa 
ship’s master complained in a letter to the local 
press, ** it took a vessel four or five weeks to do in 
Calcutta what could be done at other ports in one 
wi In place of the old state of things, the 
Commissioners now unload all general import cargo, 
grant receipts which exempt the masters and owners 
from further responsibility, sort and warehouse the 


£ 
Piece goods (grey, white, andcoloured 9,188,077 


Twist and yarns.. me 975,563 
Wearing apparel (including: ‘haber 

-* eae &e;) ... és as ; 180,683 
Coal xe ses ~ si 101,657 
Corals ou ve oer 108,944 
Hardware reg d cutlery .. ine iss 181,934 
Ale, beer, se sas nes “= 117,647 
Spirits ” sid ‘i sce 255,462 


Wines and liquors. ° 194,304 


Machinery and millworks , 311,119 
Copper, wrought and oiatiadid 1,007,725 
Tron of sorts a ee sé : 609,069 
Railway material ses ~ ms 320,000 
Salt ve Ke ass ote a 633,000 
Oils ‘ se Se = 252,987 
Woollen piece g goods. ~ ove 478,510 
Total... ... 14,926,681 

Other articles not-enumerated above 3,717,413 
Grand total ‘18,6 644,094 


Per Cent. 
Italy... a as Sek ‘es ve 1k 
Austria.. se ° sei eee 1 
Other countries, 2h 


Total ove ae ie 2D 

18. The United Kingdom therefore absorbs three- 
fifths of the entire trade, and China one-sixth, leav- 
ing about a fourth distributed among other countries, 

19. The river-borne tratlic, for which it was also 
necessary to provide accommodation, is divided into 
three classes : 

(a) That carried on by two fleets of river 
steamers and flats plying on the navigable rivers of 
Bengal between Calcutta and various stations on the 
Ganges, Megna, and Brahmaputra rivers. 

(b) That carried ' ‘on in native boats, bringing pro- 
duce from all parts “of Bengal and from the North- 
Western Provinces. 

(c) The local lighters used for loading and dis- 
charging vessels in moorings within the port itself. 
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goods for a time, and grant delivery from the sheds | 
alongside the vessel to the consignee upon his pro. | 
ducing the bill of Jading, and documents showing 
that he has paid the customs duty. The whole of | 
the premises shown in Fig. 5 (see two-page en 
graving), as allotted to sea-going vessels. is, there- 
fore, a bonded warehouse. and the only goods which 
are now sent to the Custom House are those in| 
which irregularities are suspected by the Custom | 
House officials, or those for which consignees 
cannot be found. 

15. An idea of the value of the trade of Calcutta 
and the rate at which it is extending will be gathered 
from the following facts, In a report submitted by 
Mr. Leonard, it is stated that in 1853 the number 
of vessels which left the port was 732, and the} 








The chief articles of nanos were : £ 
Opium es ms .. 6,875,588 
Jute (raw) 4,369,867 

a 3,019,156 
Manufactured jnte (ganny bags, &e. :) 1,170,970 
— (raw) : 1,984,040 

Rice a — oe sie ee 2,808,497 
Indigo... ie ~ ee «» 1,880,449 
Cotton (raw) sae ... 2,029,382 
Seeds of sorts... oe 2,644,517 
Silk raw and manufactured ... 694,565 
Saltpetre oes 468,811 
Total ... = w. 27,475,842 

Other articles not enumerated above 2,201,191 
Grand total ... 29,677,033 


17. The distribution of the trade aniong the dit- 


value of the cargo conveyed by them 11,676,814/. | ferent countries of the world was as follows : 


In 1863 the number of vessels had increased to 895, | 
and the value of the cargo to 18,829.834/. In 1873 | 
the number of vessels had increased to 981, and the | 
value of the cargo to 37,546,326/., while in 1880, 
the last year for which the accounts have been made 
up. the number of vessels was 596, and the value 
of the cargo imported and exported was 48,321,127/. | 

16. The principal articles of import in 1880 are | 
shown in the following Table: 


Per Cent. 

United Kingdom absorbs ... i wae 594 
China ... “ on - ese 17 
United States ... ra Se Se sae 64 

eylon = one ie ae 23 
Stoaits Settlements Ais re = ae 4 
France ... ais A see ‘oo ee 3 
Mauritius “es ‘is en ca wos 1 
Australia me ; eee 1 


River steamers and ‘flats | are employed as the | 


principal means of communication between Assam 
and Cachar. ‘The principal staples of trade are tea 
and raw jute, downwards; piece goods, manufac- 
tured goods of sorts and grain and salt, upwards, 
The total value of the trade carried on in these 
vessels in 1879-80 was 4,582,400/., and they con- 
veyed about 96,000 tons of cargo. 

20. Of native boats, for which accommodation 
has to be found, the number loading and unloading 
at the Commissioners’ wharves during the year 
1879-80 was 362,000. The imports into and exports 
from Calcutta conveyed by these inland steamers 
and flats and country boats as compared with the 
railway system is shown in the following Table : 








Routes, Imports. | Exports. | Total. Value. 
tons. tons, tons. £ 
By country boats . 1,026,862 | 326,605 | 1.353.467 | 16,549,300 


» inland steamers .., 73,798 22,495 96,293 | 4,582,400 
, East Indian Rail- } 
968,697 275,339 | 1,244,036 | 45 524,200 


way ... ins 
By Eastern Bengal 








Railway .. 232,990 | 90,811 323,301 | 8,934,700 

By South- Eastern 
| Railway eee | 27,816 917 28,733 86,000 
| | By road eee a8 154,238 | 84,393 238,631 | 3,961,300 
Total mh "2.484. 401 800,060 3.244,618 79,637,900 
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THE MOUTH OF THE RIVER HOOGHLY. 
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It will be seen from this statement that the weight 
of traffic conveyed by country boats and inland 
steamers is almost as great as the railway traffic, 
although the value is Jess than one-half. 

21. The third division of river-borne traffic, that 
carried on by local lighters used for unloading salt 
and coal vessels, and carrying export cargo to all 
vessels loading in the stream, is best shown by a 
statement of the number of boats employed. Dur- 
ing the last year 4889 lighters were licensed to ply 
within the port, and these are constantly plying 
between the wharves and the vessels at moorings in 
the stream. ‘There are also about 2000 boats 
licensed for the conveyance of passengers, and for 
which suitable landing stages have been constructed 
as part of the port improvement works. 


(To be continued.) 
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COPPER REFINING IN JAPAN. 
By Epuunp F. Monpy, F.C.S. 
(Continued from page 651 of last volume). 

Ix order to understand the full details of the 
liquation process it is necessary to watch it through- 
out, for although the morning’s work is divided into 
three operations, these are not entirely distinct, since 
portions of the products of the first and second 
operations are treated in the second and third. 

In commencing the day’s work, the charge of 
alloy is thrown into the furnace before lighting, 
upon this, ignited charcoal, and then fresh charcoal 
is placed. The front cover is then put in place 
and is held there by a pointed iron rod set in a 
wooden handle, which presses against an upright 
post. The bellows is now started, gently at first, 
but gradually increasing. At the same time the 
furnace is filled up with charcoal through the top 
opening, the cover of this is then put in place, and 
covered with a small quantity of charcoal. By this 
time the fire has burned up and the operation is fairly 
proceeding. In ashort time the charge begins to flow, 
and after being repeatedly squeezed and pushed back 
into tae furnace, the operation is brought to a 
close. During the process a quantity of lead has 
collected in the receptacle at the exd of the gutter, 
leaving the copper tor the greater part in the furnace, 
the rest extending down the whole length of the 
gutter in a rough and irregular mass. ‘Lhe lead is 
cooled by throwing water upon it and then removed, 
the copper is also cooled, and the lower portion 
(which is impure) is broken off and returued to the 
furnace in the next operation, while the remaining 
copper is thrown into water to cool, and is then 
ready for the refinery. The second operation 
follows immediately after the first; the charge, 
consisting of fresh alloy aud the lump of impure 
copper from the previous operation, being thrown 
in while the furnace is still hot. The mode of con- 
ducting this operation is precisely similar to that of 
the last. Immediately following this the third and 
final operation is commenced. As the working of 
this includes ali that was done in the two previous 
stages, together with a few extra details, a more 
complete description will be given ; the whole of the 
operatious recorded were carried on by men work- 
ing at two adjacent furvaces. ‘his last operation 
began at 1] a.m. ‘The charge consisted of a portion 
of the fresh alloy together with a lump of impure 
copper obtained trom the previous operations. In 
securing the front cover iu place, itis kept a short 
distance above the gutter during the early part of the 
operation by placing pieces of burnt clay under its 
shoulders. ‘Lhis allows a large quantity of the 
charge to flow down the gutter while in a pasty con- 
dition ; towards the end, these clay pieces are re- 
moved, aud the cover lowered down, leaving a 
much smaller opening between it and the gutter, so 
that only the more liquid portions can pass 
through. 

By 11.23 the fire had thoroughly burned up, and 
flame, well charged with lead, was forced out at every 
aperture, coating everything with oxide of lead. In 
seven minutes more the fire was burning much 
more intensely, though with somewhat less flame. 
The two cakes of rich lead obtained from the pre- 
vious operations were now placed on the upper part 
of the spout. These soon began to melt and tiow 
down the spout into the lead receptacle. By 11.36 
the charge had begun to flow out of the turnace, 
and the man began to work it by pushing it, to- 
gether with some of the rich lead, under the trout 
cover into the interior of the furnace, At 11.42 
the lead receptacle was full, and the contents were 
cooled with water, and removed, From this time 
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the blast is worked very regularly, the heat becomes 
intense, and is kept so through a long time, being 
most intense just before finishing. 

The manipulation during this period is very la- 
borious, and requires considerable attention, It 
consists entirely in allowing a quantity of the charge 
to flow down the gutter or spout, where it is 
pressed, broken up, and otherwise worked about 
while in a soft state, the necessary heat being kept 
up by a large quantity of flame escaping under the 
front cover, this flame extending l5in. to 1$ in. 
down the gutter. After a time it begins to cool 
and get stiff, when it is pushed back into the fur- 
nace by means of a small hoe-shaped tool; in order 
to push it back it must first be cut up into small 
pieces ; this is easily done by thrusting the tool 
well into it. 

The tool used for pressing or squeezing the pasty 
mass consists of a billet of wood, usually cherry 
tree, secured to an iron fork provided witha wooden 
handle. The billet of wood, about 22 in. long 
and |3in. to 23 in. in diameter, thus secured to the 
ends of the fork, is inclined at about 45 deg. or 
50 deg. to the handle. In using it, the man usually 
stands upon his left leg, resting his right foot on 
his left knee; his right thigh is thus brought nearly 
horizontal, and forms a support for the handle of 
the tool. It is certainly an interesting sight to see 
a long row of men thus perched on one leg pressing 
and squeezing the glowing mass before them. 

The work thus proceeds with increasing vigour to 
the end, the mass in the gutter usually being so 
soft that iu order to attend to the fire the man has 
to iusert two or more of the hoe-shaped tools in it 
to prevent it flowing down into the lead receptacle. 
After some time a small quautity of shiromi was re- 
moved. The manipulation just preceding this was 
very carefully performed, so as to separate the 
shiromi from the lead on the one hand and the 
copper on the other. It is recoguised by its 
peculiar viscous nature and its dull surface. The 
mass on the gutter is then partly pushed back 
into the furnace, by which means the tempera- 
ture of the whole is raised and more shiromi is 
removed, and after a little more squeezing a gutter 
is made down the middle of the mass so as to drain 
the last traces of lead out, which is assisted by more 
squeezing. ‘The blast is now decreased and the tem- 
perature thus lowered, The lower end of the mass 
of copper is broken off and returned to the 
lead and copper mixing furnace, and the opera- 
tion is terminated by removing the remaining mass 
of copper from the gutter and furnace and throw- 
ing it into water to cool. The additional cake of 
lead is then removed and the furnace repaired 
ready for the next day’s work, 

The heat at some stages of the operation is so 
intense, that on lookingiu at the top, a considerable 
amount of wolten copper can be seen which is pre- 
vented from flowing out simply by the more solid 
mass stopping up the space under the front cover. 
It is just b-fore this period that the cover is let 
down as low as it can be. 

The following is the official account of this pro- 
cess; it must, however, be considered as only ap- 
proximate : 

To each furnace there is one blower, one melter, 
and one-sixth of a helper (one helper to six fur- 
naces). From 292 1b. of a mixture of the product 
from the lead and copper mixing surface, smelted 
iu three operations, is obtained 215 lb. of copper 
for refinery; 501b. of rich lead; 8.3 lb. of 
‘-shiromi ;” 15.8 lb. of ‘‘ uguchi;” 121b. of karami. 
From 83 lb. of karami, 13 1b. of copper are 
produced. Thirteen pounds of charcoal are used. 
‘Che work is carried on in twelve furnaces and 
lasts eight hours, from 6 A.M. to 2 p.m. (This 
includes the time required to repair the furnaces). 
‘he term ‘‘uguchi,” used above, is applied to 
the mass of impure copper removed from the end 


of the gutter of the furnace ; the word means ‘the | 


copper from the entrance to the mouth of the 
furnace.” 

3. The Cupellation Process.—This is the last 
process involved in the extraction of silver from 
copper. ‘The operation is a simple one, and is the 
sime in principle as foreign processes known by 
that name. The points peculiar to Japan are the 
form of the furnace, the nature of its bed or the 
cupel, and the manipulation. The skill displayed in 
conducting the cupellations here is superior to that 
observed at any other works in Japan, and as a con- 
sequence the buttons leave the cupel remarkably 
clean, and only require washing and gently rubbing 
with the hands to prepare them for weighing. 





Some of the appliances which may be seen 
in use at various works for conducting cupellations, 
are remarkably primitive, one, for instance, at the 
Omodane Copper Works in Echizen, being simply 
an old iron pot filled with wood ashes, which was in 
this case (the only one seen) covered over by a thin 
layer of bone ash. At the Kagoyma Works the 
cupels are larger and somewhat better constructed 
than at the other works. A large earthenware pot of 
about 18 in. in diameter and 20 in. deep is sunk in 
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the groun 1. the top being a few inches below the level 
of the surface. ‘This is packed with wood ashes, 
and above this to the level of the ground, a less com- 
pact layer of ashis laid covering over the top of the 
pot to about 6 in. deep. 

This is surmounted by a rectangular chimney 
formed of a framework of wood, which on the two 
sides and back is brought down to the level of the 
ground, The front is left open for a distance of 
about 45 ft. from the ground, and is provided with 
a sliding door, which can be raised up or lowered 
down to a distance of about 1 ft. from the ground. 
The bellows is placed outside the space enclosed by 
the chimney on the left-hand side of the operator. 
The blast is conveyed from the bellows through the 
wooden partition, and over to the centre of the 
cupel, by means of a fireclay pipe having the blast 
orifice on its under side, and so directed that the 
blast shall strike the centre of the cupel with a 
very slight inclination from the vertical towards the 
right. 

In preparing a new cupel the upper layer of ash is 
loosened by turning it over, and is then hollowed 
out, forming a cavity about 14 in. in diameter, and 
4hio. or 5in, deep. Upon this a fresh layer of ash 
is sprinkled from a sieve, which is then smoothed 
over to form a cavity about 12 in. in diameter and 
3in. deep, which forms the finished bed. The ash 
almost universally used is the ash of the muku tree 
(Muku-no-ki), the Homoioceltis aspera. This ash 
is preferred on account, it is said, of it being 
somewhat binding, and at the same time re- 
taining the necessary porosity and absorbing power. 
Into the prepared bed the cake of lead is put, upon 
which is placed some ignited charcoal and then fresh 
charcoal, when the whole is covered in by several 
small clay covers which cover it in like a hood; the 
bellows is started as soon as the charcoal is put on. 
At the early part of the process the men work the 
bellows, the whole being closely covered in by 
the clay covers and pieces of charcoal. During this 
stage large quantities of heavy smoke are given off, 
depositing a thick incrustation of oxide of lead on 
everything near, but very little attention is required. 
In the process as observed, after about 13 hours the 
covers were removed and a woman took the bellows, 
thus enabling the man to attend to the operation. 
The mass had by this time very much diminished in 
size. ‘The bellows was worked very gently, giving 
seven half-strokes in five seconds, ‘The man’s duty 
for some time, until the operation was approaching 
completion, was simply that of keeping just sufli- 
cient fire going to supply the requisite heat, and 
by means of asmall pointed iron tool to keep the 





edge of the mass of litharge clear and clean, thus 
enabling it to soak into the ash much more readily. 

Towards the end, very little fire is kept up, and 
to assist the litharge in flowing away, a slight de- 
pression is made on the right-hand side of the 
button into which the litharge is driven by the 
blast, where it solidifies and is removed by means 
of a small scoop. Any litharge which solidifies 
round the edge of the ingot is also raked into this 
depression and thus removed. ‘The litharge collected 
in this manner is of a much darker colour than that 
forming the cake in the test, and it is kept aside. 
The latter part of the operation receives great 
care and attention. As soon as the litharge begins 
to flow off the button in small globules, it is care- 
fully covered with a few sticks of charcoal so as not 
to touch it, ‘This is done in order to raise the tem- 
perature, which melts the surrounding litharge and 
thus produces an appearance of a button of silver 
floating on a mass of molten litharge. 

Soon after this the workman gently raises the 
whole cake of litharge by inserting a small shovel 
underneath it, and at the same time he inakes a 
small hole by means of a small pointed bar, at the 
bottom of the depression formed at the right of the 
ingot. By this means a quantity of the molten 
litharge is allowed to flow through underneath the 
cake of litharge. This operation of raising the cake 
and piercing it in order to allow the molten litharge 
to flow away is repeated until the whole of the 
litharge has run off and the button brightens, It 
usually lasts about six or seven minutes. The term 
‘+ brightens” must not be taken to mean the brilliant 
play of colours seen in assay cupellations, but 
simply the appearance of the bright silver surface. 
In no case was any distinct play of colours noticeable. 

The object of the above manipulations is to 
obtain clean buttons, and the little extra care thus 
bestowed is in every way well repaid. In no other 
Japanese works was this precaution observed. As 
soon as brightening takes place the bellows is stopped 
and the button is allowed to cool for about five 
minutes, it is then taken out and thrown into water, 
when after a slight cleaning it is ready for weighing. 
The cake of litharge is next removed by lifting it ont 
with a spade. It is cup-shaped, about 18 io. in 
diameter, and from ]}in. to 2}in. in thickness, the 
depth inside is about 4} in. The surface of the 
interior is very irregular, being somewhat terrace 
formed, that of the outside is smoother. 

From the results obtained there would appear to 
be a loss of lead in the cupellation process of 13.8 per 
cent. A further loss of about 12 per cent. takes place 
in the reduction of the litharge. On comparing 
this loss with that which takes place in foreign 
methods of cupellation, it will be seen that it 
is 2+ times that of the English process, and 
somewhat less than double that of the German, 
the former being about 5 per cent., and the latter 
8 per cent., while the loss in the old German pro- 
cess (using a lixiviated wood ash bed) was just about 
the same as the Japanese, viz, 14 percent. The 
poorness of the lead treated is also noteworthy ; in 
the case recorded above, it was less than 0.4 per 
cent. of silver, and in the official statement below 
it is only 0.66 per cent. of silver. It may be stated 
that the ingot of silver obtained in the above opera- 
tion was much smaller than many others seen at these 
works, 

It is interesting to observe that from assays of 
the silver produced at several of the mines, that 
from Kagoyama is in a marked degree the purest, 
averaging from 998 to 999.5 fine. This fact shows 
the value of the little extra trouble taken at the 
latter end of the operation, to which alone the 
purity of the button is due. The following is the 
official account of this process: To each furnace 
there is one melter and one blower, From 150 lb. 
of rich lead, treated in three operations, are pro- 
duced 175 1b. of litharge, and 1 lb. of silver and 
42 1b. of charcoal are used. The three operations 
are worked off in eight hours. 


(To be continued). 








THE LANE-FOX ELECTRIC LIGHT. 

THE English patents taken out by Mr. St. George 
Lane-Fox in 1878, show that he was among the first 
to foresee the importance of the incandescent system 
of electric lighting for domestic purposes, In that 
year he pot only described an incandescent lamp 
with a platinum-iridium wick or ‘ burner,” and 
specified a complete system of distributing the 
currents by aid of electric mains and branch wires 
with current meters and regulators, but he also 


















‘ 


j 


7 
a 


sepa 


beet 


oe 


4 


of 
a 











Jury 7, 1882.] 


ENGINEERING. 





5 








added secondary batteries to the circuit of the cur- 
rent at suitable points to act as electric reservoirs 
and keep the electromotive force throughout the 
system as uniform as possible. Mr. Fox's first 
lamps are illustrated in F igs. 1 and 2, and consist 
of glass envelopes d d enclosing incandescent loops 
of platinum-iridium wire either in air or a passive 
gas like nitrogen, ‘Thus in the figures « a is the wire 
suspended from two conducting electrodes 4 b which 

ass through a cover c, which may be hermetically 
sealed to the envelope. In Fig. 2 the wire a is looped 
several times round a bar of glass or other noncon- 
ductor e, so as to give a greater illuminating sur- 
face. Fig. 3 represents another form of lamp 
described by him in 1878, and one which may be 
regarded as an intermediate form between his first 
lamps and the carbon filament lamp which he has 
now adopted. In this form the incandescent wick 
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Fia. 3. 


Fie. 1. Fia. 2. 

a is made of a refractory material such as asbestos 
impregnated with carbon or iridium, and it is held 
by metal clips e connected to the electrodes b ) 
which pass through the cover c of the glass enve- 
lope dd, which is filled with nitrogen gas. In 1878, 
too, Mr. Lane-Fox invented several ingenious 
devices for heating by the electric current, some of 
which were recently shown at the Crystal Palace. 
These included a plan for boiling water by passing 
the current through a coil of high resistance wire im- 
mersed in the water, a method of heating the atmo- 
sphere by means of refractory earths, such as plum- 
bago or asbestos, through which the current is 
passed, and also an electric furnace in which the 
crucible is heated by the incandescence of a 
refractory lining to the furnace. 

Passing from these early and tentative forms of 
lamp, Mr, Lane-Fox adopted a carbonised filament 
in place of the wire and refractory arch or bridge 
shown in Figs. 1, 2, and 3, and a vacuous envelope, 
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One of the latest forms of his lamp is shown in 
Fig. 4, and the method of its construction will be 
gathered from the accompanying details in Figs, 5, 
6,and 7. In Fig. 4, a isa loop of carbonised fibre 
connected to the platinum wires } ) by small spirals 
ecat their ends. The connexion is made more 
perfect by a serving of Indian ink round the joint, 
‘The upper parts of the electrodes b 4 are fused into 
solid pieces of glass dd forming the bottom of 
glass tubes ee containing mercury, into which the 
ends of the wires dip, and thus make contact with 


The tubes ee are closed at their upper ends by a 
layer of marine glue g, and over that a cap or luting 
of plaster-of-paris g'. Fig 5 shows the glass 
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Fra. 6. Fig. 5. 
envelope or flask A as it is first blown, with a hole 
at the bottom leading into the tube h. Fig. 6 
represents the device inserted into the mouth of the 
flask to support the electrodes, It is a hollow tube 
of glass of peculiar shape, and bifurcated at the 
lower extremity as shown ate ¢, into which the wires 
b b are fused, After insertion the bulge in the upper 
part and the mouth of the flask are fused together at 
k (Fig. 7) by the blow-pipe, and the upper piece is 
then severed. ‘The mercury is then poured into the 
tubes e¢, the stout copper wire terminals ff are 
inserted, and the marine glue and plaster luting, cap 
the whole. 

It now remains to produce the requisite vacuum 
within the lamp, and this is effected through the 
tube /, which is afterwards fused in the blow-pipe, 
and hermetically sealed up. During this operation, 
which we shall describe presently, the filament is 


glass will not readily adhere, and the glass is liable 
to crack through unequal expansion. 

Another pattern of the improved lamp of Mr. 
Lane-Fox, namely, that shown at the Crystal Palace 
Electric Exhibition with beautiful effect in the 
Tropical Department and the Alhambra Courts, is 
illustrated in Fig. 8. Here the carbon filament aa is 
joined to the platinum electrodes b 4 by small 
ferrules of carbon hh, made of carbon cylinders, 
through which a fine hole is drilled to admit the 
ends of the wires. A cap orluting of Indianink kk 
is then added to taper off the joints between the 
ferrules and the filament. The electrodes bd are 
fused into lead glass tubes d d as before, and the 
connexion between them and the outer electrodes 
or terminal wires f f is made by the mercury at ¢ e. 
Instead of employing marine glue, however, it is 
replaced by an elastic packing of cotton wool g, and 
over this is the cap or cork g' of plaster-of-paris. 

The filament employed in these lamps is made 
from grass fibres, preferably that known as French 
whisk or bass broom, and used in making certain 
kinds of carpet brushes. The fibre is first cleaned 
by boiling in a strong solution of caustic soda or 
potash, and the outer skin is scraped off. The soda 
or potash is then boiled out of it, anda number of 
fibres are stretched round a mould or shape of 
plumbago, as shown in side and end view in Fig, 9, 
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| and then bakedin a plumbago crucible at a white heat. 
| After being baked in this manner the fibres are 
| further carbonised by depositing carbon upon them 
from a rich-hydro carbon gas such asbenzole. For this 
purpose they are suspended in large globes filled 
with benzole or coal gas, and then heated to incan- 
descence by the current. The white-hot filament 
decomposes the gas, and carbon is deposited on 
surface, especially at the thinner parts where the 
temperature is highest. In this way the fibre 18 
covered with a hard skin of earbon, which bring® 
it to the required resistance and renders it more 
uniform throughout, a point of some importance as 
affecting the durability of the filaments. Instead of 
employing the electric current in this way Mr. 
Lane-F ox also carbonises his filaments by raising the 
benzole receptacle to a white heat in a furnace. 
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kept incandescent by passing the current through | 
it so as to make it give off any occluded gases. The 
body of the flask or globe may be of any kind of 
clear or coloured glass, such as opal or clouded 
glass, to subdue or tinge the light, but the branches 
into which the platinum wires are fused must be of | 





the external electrodes or terminals of the lamp ff. 





lead glass, as without the lead the platinum and 
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After being carbonised, the fibres are classed 
according to their thickness, and are ready for 
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mounting in the lamps. 


Slight differences of thick- angle of this mirror and deflect the beam of light 


ness occasion great differences in resistance, and up or down the scale. 
The exhaustion of the bulbs is effected by a very 
30 to 60 candle power, whilst the smaller ones are simple and ingenious mercurial air pump invented by 


the thicker specimens are reserved for lamps of 


kept for lamps of 10 to 20 candle power. The 


Mr. Lane-Fox, 


a MAIN 


As illustrated in Fig. 10, it consists 
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classification is facilitated by the use of a small gal- | of avertical glass tube B, 30 in. high or more, and 
vanometer mirror reflecting a rav of lampliyht on a | terminated at its upper end in a bulb C bavinga 
vertical scale graduated in candle pover. The thick- | ground neck D, which at certain times receives the 
ness of the fibre is ingeniously caused to alter the! ground lowerend of aglass rod E, Thisneck opens 
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into another bulb F above, through the neck G of 
which the glass rod E also passes. The part of the 
rod which passes through the neck G is covered 
with india-rubber, so that the rod, while capable of 
being forced up and down in opening or closing the 
neck 1D of the lower bulb, shail all the while preserve 
a tight joint in the neck of the upper bulb, Above 
the upper bulb isacup H, ‘The lower end of the 
glass tube B Bis connected toa strong flexible rubber 
pipe I fitted at its other end with a glass vessel K ; 
and an air trap L Lis advantageously interposed 
between the pipe and tube, but it is not essential. 
To the glass tube B just below the bulb C is con- 
nected another vertical tube M about 40 in. long 
above the level of the cup, the upper end of 
which tube is connected by a bend N toa tube O 
hermetically joined to the tube 4, which communi- 
cates with the interior of the globe A of the lamp 
through an india-rubber stopper. 

This constitutes the exhausting apparatus, and it 
operates in the following}manner: ‘The open vessel 
K is partially filled with mercury and raised by hand 
until it becomes nearly empty, the mercury rising 
in the two bulbs C and F, and filling them up to 
the cup H. The neck G of the upper bulb F is 
then closed by the rod E, the neck D of the lower 
bulb being left open. The open vessel K is then 
lowered about 36 in. in order that the mercury may 
sink well below the point where the tube M com 
municates with the tube B. ‘The consequent fall of 
the mercury in the bulbs produces a vacuum, which 
will be filled by the air in the lamp escaping 
through the exhausting tube k o, NM. The open 
vessel K is again raised and the neck G of the 
upper bulb opened to liberate the air. In continuing 
the operation the two bulbs C and F are refilled 
with mercury, the neck G is once more closed, and 
, the vessel again lowered so as to exhaust the air as 

before. When this process has been carried on 
until the exhaustion is nearly complete, the pump- 
ing is then modified in this way: The open vessel 
K is raised and lowered several times while the rod 
| E is out, so as to make the mercury rise and fall in 
| the bulbs, which should now be slightly warmed, in 
| order to evaporate any moisture on the interior. ‘The 
mercury is not allowed to fall below the point of 
communication with the exhausting tube M while 
the rod is out, otherwise the mercury will be forced 
up the said tube into the lamp. Having got rid of 
jall traces of aqueous or other vapour the rod E is 
| again inserted (while the open vessel is raised) into 
the neck G of the upper bulb, leaving the neck D 
of the lower bulb open. The open vessel is further 
raised or lowered several times, so that the mercury 
rises and falls in the bulbs, and in this manner all 
traces of air from the surface of the tubes or bulbs 
will collect in the upper bulb F. The open vess: 1 
IK is then placed at such a height that the mercuy 
fills the lower bulb and is just above,its neck ]°. 
The rod E is then forced down, closing the neck ]), 
and the open vessel K is lowered until the mercury 
is below the point of communication with the 
exhausting tube M, again raised, and so on, ‘Lhe 
upper bulb F, above the neck of the lower, renders 
the vacuum more perfect; but by using very pure 
sulphuric acid so as to wet the surface of the glass 
bulb C, and the ground joint at the neck D, this 
upper bulb may be discarded, provided the cup is 
closed in at the top with just sufficient opening to 
allow the rod to move freely up and down, 

When the lamp has been thoroughly exhausted in 
this manner, a current is sent through the filament, 
rendering it incandescent, and the pumping action 
| is continued as rapidly as possible. ‘This process is 
| continued from time to time for two or three days, 
| 30 as to draw off the ocgluded gases from the heated 
carbon, The fine exhaust tube A (Fig. 5) is then 
sealed up and broken off, leaving the lamp com- 
plete. 

Sometimes Mr. Lane-Fox dispenses with the long 
tubes MQ, and connects the tube B with the tube 
h of the lamp by means of a pipe P shown in dotted 
lines on Fig. 10. In this tube there is a valve Q 








vpening downwards, and when the mercury in the 


pipe P falls there is a free passage between the 
lamp and the bulb C through the valve Q, but when 
the mercury again rises as high in the valve Q the 
valve closes. It should be added that Mr. Lane- 
Fox also employs sulphuric acid in place of mercury 
in the pump, but with a somewhat modified appa- 
ratus, 

The plan of Mr. Lane-Fox for distributing the 
currents from a central station to the incandescent 
lamps is illustrated in Fig. 11, where A A are a pair 





of generators driven by a steam engine as shown. 
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One pole of each generator is connected to the| ‘The secondary batteries B' and B? are used to |on the rounded surface of a piece of boxwood, which 
prime conductor or “ electric main” C, and the other | store up any surplus current and return it to the | is rotated round a vertical axis by means of a small 
poles are connected to ‘‘earth” by the earth plates | circuits when there is any falling off in those below | oscillating electromotor worked by a shunted portion 
FE. or water pipes. Branch conductors C! C! or sub.| the normal current. At B' they are arranged in | of the main current. This piece of boxwood is of a 
mains start from the main, and other branch con-| “series,” and at B* they are so connected up by | semi-oval form narrow at the top, so that when the 
ductors Cl! C" lead to the lamps and through the| means of a commutator C, that the battery in dis- | horizontal disc touches at the upper parts it revolves 


lamps // to the return main. 


The lamps are|charging will automatically adapt the potential of | less quickly than when it touches at the lower and 


all in multiple arc, and a constant electromotive its discharge to the needs of the mains as determined | thicker parts where the moving circumference of the 
force of about 100 volts is kept up in the circuit. | by the regulator E. 


To insure this result an automatic governor F 
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a circuit between the main and “earth,” The} 


regulator consists of an electro-magnet, through 
which a shunted portion of the current passes and 
attracts a lever armature in front of its poles, as 
shown in Fig. 12. This lever plays between two 
adjustable contact pins resting midway when the 
current is of the proper intensity, but striking the 
upper pin if the current becomes too strong, and 
the lower pin if it becomes too weak. By this 
means a local circuit is closed, and more or less 
resistance is inserted in the circuit of the field 
magnets of the generator, so as to bring the lighting 
current to its normal value, and the lever of the 
regulator to its mid position. This resistance is 
inserted by the automatic device shown in Fig, 13, 
where the middle pair of electro-magnets are 
caused by the local current to rotate a vertical axis, 
carrying at its upper end a small toothed pinion, 
which can gear with either of the two like wheels, 
enclosing it between their toothed edges, as shown. 
If it gear with the right-hand wheel, the horizontal 
spindle carrying these two wheels will be rotated 
in one direction, and if it gear with the left-hand 
wheel, the same spindle will be rotated in the other 
direction. Hence the second vertical axis seen on 
the left of the figure will be rotated in one direction 
or the other, and as it carries at its lower end a 
sliding contact arm which moves over the studs of 
a circular resistance box, partly visible in the figure, 
it throws in or takes out resistance from the field 
magnets. The direction in which the horizontal 
— shall turn is determined by two double 
electro-magnets, only parts of which are seen, 
According as the lever in Fig. 12 touches the upper 
or lower contact, one or other of these electro- 
magnets attracts an armature placed between their 
opposed poles, and brings the pinion-headed axis 
into gearing with one or other of the two wheels on 
the horizontal spindle, 





| boxwood is greater. And as the horizontal disc 


The meters employed by Mr. Lane-Fox for mea- | derives its rotation by frictional contact from the 
for controlling the generators is included in| suring the current used in the lamps are of three rotationof the boxwood surface it follows that the 


: 
: 














— - 






15. 
kinds, one, in which a derived current from the 
supply conductor is passed through an electro- 
magnet and made, by attracting an armature, to open 
and close more or less a conical valve regulating 
the flow of air through a species of windmill counter. 
The other and preferable kind is illustrated in Fig. 
14, where « is a similar electro-magnet in a derived 
circuit from the main, and c is the lever armature 
on its poles, The lever bears at its outer end ona 
spindle A, which is free to move vertically in a 
guide B, and forms a pivot for a spindle A', which 
is supported by a spring C to keep the spindle A in 
contact with the lever armature. On the spindle A! is 
a disc D in frictional contact with another disc E 
which is driven by clockwork F, and pressed against 
D by «& spring. On the same spindle is a long 
pinion G gearing with a toothed wheel H and actu- 
ating a counter. When no current passes in the 
electro-magnet a the disc D is exactly in the centre 
of E, and therefore does not rotate, but when the 
armature is attracted by a current the lever bearing 
on A displaces D from the centre of E and D begins 
to rotate with a speed proportional to its displace- 
ment, that is approximately proportional to the 
current strength. Thus the counter will indicate 
the quantity of current used. 

The meter chiefly used by Mr. Lane-Fox is, how- 
ever, that shown in Fig. 15. Itis an integrating 
meter, and consists of a double-poled electro-magnet 
wound with stout wire and having a hinged arma- 
ture of soft iron inclined over it, as shown on the 
right of the figure. This armature is supported in 
its inclined position over the poles by a spiral 
spring hung from a striding support. The arma- 
ture is branched at its extremity, and the fork is 
attached to a vertical stem seen on the left of the 
figure. This stem gears with a mechanical counter 
or indicator at its lower end as shown, and on its 
upper part carries small horizontal disc which rolls 
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position of the disc on the boxwood surface affects 
its rapidity of rotation, and consequently the indi- 
cations of the counter. This position is altered by 
the strength of current in the main circuit passing 
through the doubled-poled electro-magnets. The 
attraction of this magnet pulls the armature down 
against the force of the spring and with it the hori- 
zontal disc carried by the vertical stem. Further, 
the surface of the boxwood is turned to a curve 
found by experiment to give the proper speed of 
indicator for the corresponding strength of current. 
The electromoter, which gives a continuous rotation 
tothe boxwood barrel, consists of two electro-magnets 
ona shunt circuit from the main current, and these 
by proper interrupting spring contacts are mag- 
netised alternately, and keep a spring balance lever 
in oscillation. ‘This lever in turn works a ratchet 
wheel, and rotates a shaft carrying the boxwood 
barrel, Clockwork could also be applied for this 
purpose, but the electromotor requires no wind- 
ing up. 

The Lane-Fox system is now worked by the 
Anglo-American Brush Electric Light Corporation, 
of Portpool-lane, were the lamps are manufactured, 
and was recently exhibited at the Crystal Palace, 
where the beautiful chandeliers designed by Mr. E. 
R. Johnson, for the Alhambra Courts, produced 
avery fine effect. These courts were lit by Lane- 
Fox lamps fed from a Sellon-Volckmar secondary 
battery charged by a Brush machine, and the light 
was conveniently graduated by switching on a 
greater or less number of cells of the battery. 








INCANDESCENCE LIGHTS. 
To THE EDITOR OF ENGINEERING. 

§1z,—I write to ask you to contradict a statement made 
> your account of this company’s lighting at Stafford 

ouse. 

You state that the Lane-Fox system was used; now I 
must inform you that the lamps we have fitted at Stafford 
House are this company’s lamps, and called the “ British 
incandescent lamp.’”? They were patented by this com- 
pany, and have nothing to do with the Lane Fox lamp 
whatever. The number of lamps in use is 310. Youdo 
not mention our name in your article, and Mr. Lane-Fox’s 
name being mentioned is misleading. 

Yours faithfully, 
For the British Electric Light Company, Limited, 
x. P. Mrung, Secretary. 








BOILER INSPECTION AND INSURANCE. 
To THE EDITOR OF ENGINEERING. 

S1r,—The letter of Mr. Lavington E. Fletcher, chief 
engineer of the Manchester Steam Users’ Association, con- 
tained in your last week’s number, evidently refers to the 
explosion of a boiler which excited considerable attention 
in Lancashire at the time it occurred, namely, in September, 
1874. The boiler was owned by Messrs. William Bashall 
and Co., Farrington Mills, near Preston, and the inquest 
held resulted in a verdict of ‘‘ accidental death,” with a 
severe censure on the managing partner of the firm ‘‘ for 
allowing the boiler to work at too great a pressure after 
repeated warnings from the insurance company.’’ The 
case is one of great interest as showing the difficulties which 
surrourd the question of preventing explosions in stationary 
boilers in the present state of the law. In this case, I am 
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informed, the insurance company declined to have any 
further connexion with *’:e firm, who then placed their 
boilers under the supervision of Mr. Fletcher, with the 
result that one of them exploded with fatal consequences. 
Mr. Fletcher states in his letter, and no doubt quite accu- 
rately, that he declined to “‘ guarantee” the boilers. In 
view of the restrictions placed by the Steam Users’ Asso- 
ciation upon the ‘‘ guarantee’’ of boilers, I do not sup- 
pose that this would strike the owners of the boilers as 
anything suggesting extraordinary danger, but what mea- 
sures did Mr. Fletcher take to prevent an explosion? 
According to his own statement, the firm were extremely 
courteous, and were quite prepared to go to a great expense 
so as to insure the safety of their boilers. They ordered a 
new engine to reduce the pressure, and ultimately resolved 
to replace the old boilers by new ones. In the mean time, 
however, an explosion occurred, which the expenditure of a 
very few pounds in the fitting of encircling hoops to the 
furnaces, while the new boilers were being got ready, 
would certainly have prevented. The question naturally 
occurs, is it probable that a respectable and reasonable 
firm, such as this appears to have been, would have allowed 
their boilers to be worked in a dangerous condition had the 
danger they ran been fairly and explicitly pointed ont to 
them by Mr. Fletcher? What measures did he take to 
impress upon the firm the importance of strengthening the 
flues? Did he do anything beyond pointing out generally 
that the absence of encircling hoops was a source of weak- 
ness? From the particulars given at the inquest, it 
appears that the flues of the boiler in question, assuming 
them to be cylindrical, and the plates in good condition, 
were actually being strained at the time of the accident to 
@ pressure equal to the calculated collapsing pressure! 
Was this fact pointed out to the firm by Mr. Fletcher? or 
did he even suggest the very simple expedient of testing 
the boiler by hydrostatic pressure in order to show the firm 
that the boiler was in a dangerous condition? 

As Mr. Fletcher has come before the public with a state- 
ment of his case, I think it is imperative, in order to 
complete it, to reply to these questions. 

I am, Sir, your obedient servant, 
July 5, 1882. PRACTICAL ENGINEER. 


To THE EDITOR OF ENGINEERING. 

S1r,—]I accept Mr. Fletcher’s correction as to the number 
of deaths caused by the explosion I cited in my letter 
of the 31st ultimo; [also accept his version of the facts 
of the case, and I still adhere to my ‘‘ bold statement’ 
that ‘‘an insurance company having refused to renew 
a policy unless the pressure at which the boilers were 
worked was reduced, the owners transferred them to 
the care’ of the Steam Users’ Association, and not long 
afterwards the flues of one of them collapsed through weak- 
ness.”” I could not well avoid using the expression which 
has called forth Mr. Fletcher’s letter, for though I should 
have preferred omitting names entirely, I could not correctly 
have stated either that the boilers were transferred to 
the care of another insurance company, or that they were 
withdrawn from inspection altogether, as in the first case I 
had mentioned. 

My point was that when an insurance company attempts 
to enforce an alteration essential to the safe working of a 
boiler, by threatening to cancel the policy, it does not 
always secure such acquiescence in its views as the witness 
whose evidence had been referred to in your article 
(page 532) professed to be ready to yield. I think the 
examples I quoted were sufficient for my purpose, and 
they will also serve asa refutation of Mr. Fletcher’s oft- 
repeated suggestion (I believe he has never got so far as a 
bold statement) that boiler insurance companies find it 
costs less to let boilers explode than to inspect them 
properly. If such had really been the case the Boiler 
Insurance and Steam Power Company would have con- 
tinued to pocket the premium on the six boilers mentioned 
in Mr. Fletcher’s letter rather than let the business slip 
through their fingers into the hands of the Steam Users’ 
Association, who were willing enough to accept the guinea 
and a half per boiler, which is usually supposed to entitle 
tke owner to a guarantee, but who refused after inspection 
togrant such guarantee. It seems to me that in this par- 
ticular instance the morality of Boiler Insurance stands out 
rather well as compared with that of the Steam Users’ 
Association. 

As for the Association’s urgency having induced the 
firm to get a new engine, and ultimately new boilers, I 
doubt if it would have had much effect if the insurance 
company had not previously been even more urgent, carry- 
ing its urgency so far in fact as to throw up the pelicy. 

I remain, Sir, yours faithfully, 
R. CHARLES LONGRIDGE. 

Knutsford, July 5, 1882. 

To THE EprtToR oF ENGINEERING. 

S1n,—In my letter you were good enough to publish in 
your issue of Friday last, June 30, a slight typographical 
error has crept in, which perhaps you will allow me to 
correct. In my original letter I said, ‘‘ The ‘ bald’ state- 
ment that the flue of a boiler collapsed through weakness 
when under the care of the Steam Users’ Association is 
certainly calculated to convey a very false impression.” 
By the printer’s error it reads, ‘* The ‘ bold’ statement .. ,”’ 
which you will see has a very different meaning. 

Perhaps you could kindly find room for this line and 
oblige, Yours faithfully, 

LAVINGTON E. FLETCHER, Chief Engineer. 
Steam Users’ Association, 9, Mount-street, Albert-square, 
Manchester, July 4, 1882. 





STEAM JACKETS. 
To THE EDITOR OF ENGINEERING. 
Srr,—In the very interesting paper by Mr. Kirk 
describing the introduction of triple expansion engines, 





which appeared in your issue of March 31, 1882, I notice 
that Mr. Kirk expresses a doubt that steam jackets do not 
receive proper attention at sea. 

Now some observations I have been making during the 
last few years in connexion with the steamers of a large 
company, tending as they do to confirm this doubt, may 
be interesting to your readers. My interest in the use 
and abuse of the steam jacket having been powerfully 
aroused some years ago, I have availed myself of every op- 
portunity since for observing in how far the benefits apper- 
taining to the use of a steam jacket are actually obtained 
in practice, or, in other words, in how far steam jackets 
are “used” or “‘abused.’”? From my notes I find that 
up to date my observations extend to twenty-three 
steamers, in which, with two exceptions, I find the steam 
jacket more or less abused, and in some cases to such an 
extent as to render its existence a cause of positive loss, so 
that under the circumstances it would have been better not 
to have applied it at all. My modus operandi has been 
in course of conversation with a chief, or naval engineer, 
to elicit how he manages ‘‘his jacket.’’ The result of my 
observations may be divided into five classes, of each of 
which I will give an illustration. 

In Class 1, to which thirteen steamers belong, the 
éngineer says, ‘‘I work the jacket with the outlet to the 
condenser or hotwell full open, and ‘temper’ the steam 
supply by the valve on the steam inlet, and I prefer this 
plan, because there is then no trouble with the water.” 

In Class 2, to which three steamers belong, the engineer 
says: ‘‘I use the jacket only on starting to warm up the 
cylinders, and keep the steam from condensing in the 
cylinders during the starting and stopping of the engines, 


and when once I am fairly under way I shut off the 
steam, and open the outlet to the condenser, for there is no 
use keeping steam in the jacket if the cylinders are well 


In Class 3, to which two steamers belong, the engineer 
says: “I work with the steam inlet full open, but keep the 
drain cock shut, and blow the water out of the jacket once 
a watch ; this plan saves steam which would otherwise be 
wasted, for you can’t regulate the drain so as to keep the 
jacket clear of water without allowing some steam to 

jass.”’ 

In Class 4, to which three steamers belong, the engineer 
says: ‘‘ I dinna trouble myself much aboot the jacket, for 
I canna see what difference it can make.” 

In Class 5, to which two steamers belong, the 
engineer says : ‘‘ I work with the jacket steam valve fall 
open, and regulate the drain so as to as nearly as possible 
keep the jacket free from water without wasting steam by 
passing through.” 

From these observations it will be seen that in about 
70 per cent, of the cases observed the existence of the jacket 
is a positive evil—indeed, in cases 1 and 2 this evil amounts 
to surrounding the cylinder by the condenser, for the jacket 
in these cases virtually forms a part of the condenser. In 
case 3 it amounts to the partial use of a water jacket. 

Doubtless your readers can estimate for themselves the 
loss incurred in each case, but it serves to show that the 
steamship companies, in improving their machinery without 
improving the class of their engineers, have been losers 
instead of gainers, and that a few pounds saved on an 
engineer’s pay is ill saved when it places men such as 
described in cases 1, 2, 3, and 4 in charge of engines. 

Jn eliciting these remarks no attempt was made to con- 
trovert the opinions expressed, the object sought being 
merely to observe, as a case in point, in how far the atten- 
tion of engine designers and engine builders are carried out 
by the engineers who work the engines. 

That the difficulty mentioned in Class 3 of keeping the 
water outlet regulated is a real one can be testified to by 
any one who has attempted to regulate the water so as to 
keep it about the middle of the glass; in fact, with some 
engines which have no sort of reservoir, the gauge being 
merely fixed on the side of the drain pipe, regulation is out 
of the question. From this it will be seen that some 
reliable self-acting apparatus is necessary. 

While writing it may be interesting to notice another 
matter which I have also taken into my observations, and 
will serve to illustrate the attention which safety appliances 
receive. I refer to the water-tight doors which are placed 
on the shaft tunnels of screw steamers. 

In the same steamers as my observations on the jackets 
were made, I made a point of observing these doors, and 
the probable time it would take to close them. From my 
notes I find that 8 per cent. might be shut in less than ten 
minutes, 22 per cent. in about twenty-five minutes, and 
not less than twenty minutes, while the remainder would 
take from half an hour to three-quarters of an hour to 
shut them, while in a few cases two hours would be nearer 
the time. Of those observed not 5 per cent. appeared to 
have been moved since the ship was built, being jammed 
with rust or paint, while those fitted with screws were in 
a hopeless state. With this mode of treatment, it may be 
questioned if there is any use fitting these doors, for they 
only inspire a confidence quite untrustworthy. 

In reference to Mr. Kirk’s remarks, ‘‘ that the benefit 
derived from jackets on compound engines, when the ranges 
of temperature are kept within moderate limits, and en- 
gines working to their full power, is probably small, but 
greater when working at comparatively low powers, and con- 
sequently lower speeds,’’ I may mention a few observations 
I was able to make a few years ago and whichI mention, 
as they singularly corroborate, Mr. Kirk’s opinions. 

Happening once to sail with a chief who belonged to Class 
No. 4 (described already), I had opportunity of seeing the 
actual effect of the jacket. 

The engines were of the ordinary compound type, and I 
found that when running at about 70 revolutions, and 
cutting off at 2ths, the indicated horse-power being 1180, 
shutting off the jacket, and allowing steam to escape, made 
a difference in the speed of less than a revolution, sume- 
times not half a revolution. This was tried several 
times, always with the same result, hence I infer the 





correctness of Mr. Kirk’s remarks, “‘ that if the steam 
used in the jacket had been admitted direct to the high- 
pressure engine, it would have been to all practical pur- 
oses as efficient.”” I must confess that my chief had the 

tter of me, for he pointed to the results as a direct con- 
firmation of his opinion. I regret that I had not the 
pleasure of being with him when, on another occasion, I 
witnessed a similar trial, only in this case the expansion 
cut off about 4th, and the revolutions came down to 46. 
Working with and without the jacket then made a differ- 
ence of two to three revolutions, while of course the 
quantity of water found in the jacket was very much 
increased over the previous case. 

I think that these trials, made roughly on a small scale, 
and during the regular running at sea, and under circum- 
stances as nearly as possible alike, help to show the correct- 
ness of Mr. Kirk’s opinions. 

Tam, &c., 
D. D. Coatu. 

Rangoon, May 29, 1882. 








THE CORROSION OF STEAM BOILERS. 
To THE EDITOR OF ENGINEERING. 

S1r,—I have read with great interest the paper ‘“‘ On 
Corrosion of Steam Boilers,’ by Mr. W. J. Norris, which 
appeared in your last issue. The very able manner in 
which he brings the lights of different branches o? science 
to bear on this vexed question, encourages the hope that 
he may ultimately determine the real cause and discover a 
remedy. The impossibility of explaining this corrosion by 
means of galvanic action alone, has gradually prepared 
the way for new theories, and the one now put forward by 
Mr. Norris appears capable of leading to important results. 
It is, however, not possible for those engaged in inspecting 
marine boilers entirely to corroborate his statements about 
the absence of copper in boilers. There can be no doubt 
that the analysis of the boiler water he refers to showed no 
traces of copper, for the conditions under which such a 
solution of copper salts would exist are so akin to those 
under which they are precipitated in copper works, that 
the evidence he mentions only proves how completely iron 
can deposit copper from its solutions. It will be found 
that many boilers, especially those with little scale on the 
tubes, will, after standing empty for a few days, develop 
blotches of green scale, which consist of some sort of 
copper salt. Contrary to all galvanic theories the corro- 
sion under or near these blotches is never very severe, nor 
have I ever found them close to any pit holes, although the 
tubes in the same boiler may have ioe covered with them. 
Therefore, although it is not possible to agree with Mr. 
Norris that the statements by Mr. Weston ‘‘ meet and 
dispose of”’ this theory, it does not appear that the copper 
which enters the boiler does all the mischief attributed 
to it. 

With reference to the action of the oxygen absorbed by 
the boiler water, Mr. Norris’s remarks appear to be of 
great importance, and may lead to good results. Yet it is 
not quite fair of him to apply formule which, as he himself 
states, are only correct for moderate ranges of temperatures 
to cases where the temperature is as aot 172 deg. Cent , 
and consequently but little value can be attached to his 
TablesI., II., and III. Itis even extremely probable that 
the water in the cases there discussed contains only traces 
of air or none at all. It can easily be seen that previous to 
reaching the temperature at which water boils it first dis- 
charges small bubbles, which are generally, but perhaps 
erroneously, believed to be all the absorbed air, and Mr. 
Norris’s remarks about the air whjch is expelled by boiling 
water imply that he himself believes this to be the case. 
His explanation that because the coefficients of oxygen and 
nitrogen are nearly as two to one that therefore the water 
absorbs them in ratios as one to two, does not appear so 
good as the one generally accepted that the absorption is 
proportionate, firstly, to the coefficients and then to the 
individual tensions of the separate gases, which in the 
atmosphere are as 20.96 to 79.04, or about as one to four. 
This law and the explanation why the coefficient of air is 
not the mean of that of nitrogen and oxygen will be more 
apparent from the following small Table : 


. Ratio of 
Coefficients. Sonclens, Product. 


per cent. 
Oxygen... .04115 x 20.96 = .008625 
Nitrogen .02035 x 79.04 = .016085 
Air... .02471 024710 
The coefficients and ratios are taken from Mr. Norris’s 
paper and agree with the calculations. The above law is 
a further reason why boiler water cannot contain much air. 
Accepting the statement that steam contains only .1395 per 
cent. of nitrogen and .1775 per cent. of oxygen, the water 
with which these three gases are in contact, even if it were 
cold, could only contain about 1.4 per cent. of the air found 
in fresh water ; but as the temperature is 172 deg. Cent. 
probably little air is left in the water. To what extent the 
presence of salts will alter the coefficients of absorption 
does not appear to be known, though from a few facts which 
have come under my notice sea water appears to absorb 
nearly 4 per cent. instead of only 24 per cent. of air. 
However, whether hot water in boilers contains air or 
not, it is pretty certain that the feed pumps as now con- 
structed force a large quantity of air into the feed water, 
and if it is either led into the bottom of the boiler, or is 
allowed to drop to the bottom without being heated 
through mixture with the boiling water, it will retain part 
of its oxygen till heated. This takes place in the narrow 
channels between the furnaces where the water first comes 
into contact with the hot — above the firegrate bars. 
This is the point where the greatest amount of pitting 
takes place. It will also be found that these boilers in 
which the feed water enters in a level witb, or below the 


Ratios. 
per cent. 
34.9 


65.1 
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furnaces, are attacked more severely than those in which 
the feed water is heated by mixing with the hot water. 

The pitting and corrosion which take place at the backs 
near the tips of iron and steel propeller blades appear to 
be nearly related to the above. In this case the oxygen is 
liberated by no increase of temperature, but by a reduction 
of pressure to which the water, as it passes close behind 
tho blades, is subject. When it is borne in mind that every 
ton of cold fresh water can contain about 4 oz. of oxygen, 
which in its nascent state is capable of combining with 
about twice as much iron, it will not appear utterly im- 
possible that a propeller after it has travelled tens of 
thousands of miles should have lost a few pounds of iron 
through the above cause. 

Feeling assured that Mr. Norris’s theory, if more 
correctly and fully developed, must lead to important 
results, I remain, Sir, yours truly, 


London, June 30, 1882. C. E. SrROMEYER. 








RECENT HYDRAULIC EXPERIMENTS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Will you oblige me by inserting in your next issue 
the following note of misprints in the notice of the 
‘* Roorkee Hydraulic Experiments,’’ which appeared in 
ENGINEERING of June 30. They are chiefly mistakes of 
+ and -~. The second misprint is particularly unfortu- 
nate, as it occurs in a formula for mean velocity past a 
vertical, which is said by one of the reviewers of this work 
to be “the best of all approximation formulas yet sug- 
gested.”’ (See Engineering News of November 26, 1881, 
page 479, published at New York.) 

The statement on page 662 that ‘‘The areas of the 
vertical velocity curves were calculated by the ordinary 
trapezoidal and arithmetic mean rules,’”’ is only very 
partially correct. The rules actually used are shown in the 
Tale on page 203 of vol. i. of the ‘“‘ Roorkee Hydraulic 
Experiments ;” the arithmetic mean rule was not used at 
all, and the trapezoidal rule only in a few cases where more 
exact rules were inapplicable. 

Errata. 

P. 662, col. 1, 1. 3 from foot ; for V, read U. 

2, 1.37 ” 4 (vp—3v, HD read 
3 


4 (vot3 "2 H): 


” ” a, 4.08 ” 


.35 ‘i » U+V, read v-V. 
. 44 ” ” Vv + Uo; ” V—U,: 
37 + » V+l00V RS. read 
V-|-100V KS. 
~ hee Ps », 100C +(100 C+ 25.34) 
read 100 C+(100 C+ 
25.34). 
Yours obediently, 
ALLAN CUNNINGHAM, Major R.E., 
Author of the work reviewed. 
Craven House, Queen’s Elm, Brompton, July 3, 1882. 








ENGINEERS AND ELECTRICITY ; 
A PROTEST. 
To THE EDITOR OF ENGINEERING. 

Srz,—‘‘Omega’”’ has written a letter with the object of 
affording others a half hour’s amusement; and although 
he appears satisfied with his own efforty, [ am inclined to 
think with your correspondent ‘Alpha’ that he has 
signally failed. From the absence of anything to establish 
his identity, he is, I take it, not only the gentleman who 
made himself conspicuous by his irrelevant remarks on the 
occasion of the discussion of Messrs. Biggs and Beaumont’s 
excellent paper at the Society of Engineers, but is also the 
critic of the Electrical Review, to which he refers. If such 
be the case, I have doubtless caused his ire by the short 
notice I bestowed on his pet system of electric lighting, 
which omission may account for his having picked out 
sentences and paragraphs of my book and arranged them 
without any reference to the context, so that they gatarally 
might be made to appear absurd. ; 

f should have certainly treated his anonymous production 
in the way in which Mr. Biggs proposes to do had it not 
been that it appears to me that there is some risk in pub- 
lishing such a mixture of foolish jargon and garbled 
extracts as the letter in question, and that your cor- 
respondent “‘Omega’’ should be asked to spare some of his 
(?) valuable time, and give your readers a short dissertation 
on the subject he professes to understand so well. 

Tom Sir, yours faithfully, 
KILLINGWORTH Hepegs, 
Author of “‘ Useful Information on 


July 4, 1882. Electric Lighting.”’ 








RAILWAY SIGNALLING. 
To THE EDITOR OF ENGINEERING. 

Srr,- I hope you will find space for a few words in reply 
to Mr. Zohrab’s letter in your number for May 19th 
(which I had overlooked till to-day). 

First, with reference to his remark that I am utterly 
ignorant of railway signalling ; I may say that I have done 
all the signalling (electrical and mechanical) at an im- 
portant junction station. 

Secondly, of course I accept his statement that Hackney 
Downs Station is not yet worked under ‘‘ Sykes’ system ;” 
I can only say that a change in the mode of working it 
twas made a few weeks back (I deny that it is any longer 
worked on the old system), which mode agrees with that 
in which it will be worked on ‘‘ Sykes’ system,” if that is 
carried out in its entirety. I am wholly in favour of 
interlocking the electric instruments with the signal levers, 
as I indeed indicated in my previous letter, my only objec- 
tion is to the mode of working junctions, by which a train 
(instead of being allowed to come up to the junction 
signals whilst another train is crossing its path) is kept 


back at the preceding block station, which in some cases 
would be miles away. This, which is the point of m 
argument, Mr. Zohrab does not answer, but, ins 3 
abuses me. I am, Sir, yours —— 








WAVISH’S IMPROVEMENTS IN BOILERS. 
. To THE EDITOR OF ENGINEERING. 
SIR, 

‘* Patent No. 244819.—Wavish’s patent for improvements 
in boilers for promoting combustion of fuel and obtaining 
> evaporating power.” 

y client informs me that there has appeared in your 
current number (dated June 30) a notice that this patent 
though stamped has not been registered. I beg to inform 
you that the letters patent are in my possession with a 
certificate of registration endorsed. 

My client informs me that the statement made in your 
paper may materially damage him, and I must request that 
you will insert this letter in your next issue. 

Yours faithfully, 
ROBERT GREENING. 
46, Fenchurch-street, London, July 4, 1882. 

|The Commissioners of Patents’ Journal, dated June 27, 
placed this patent (No. 2448 not ‘‘ No. 244819”’ as Mr. 
Greening states), together with another under a separate 
heading, ‘‘ Patents on which the Stamp Duty of 501. has 
been Paid,’’ and not under the usual heading ‘“‘ Patents on 
which the Stamp Duty of 501. has been Paid and the Dates 
of their Production for Certificate.’’ The Journal, dated 
July 4, now puts Wavish’s patent under the second head, 
giving June 28 as the date of the production for certificate, 
and June 19, 1879, as the date of the patent. If these 
figures be correct, it is to be doubted whether the publica- 
tion complained of or any other could damage Mr. Wavish, 
as the law is that the patent shall be stamped and pro- 
ang for certificate within three years from its date.— 

op, E.] 








THE NORTH-EAST COAST EXHIBITION. 
To THE EDITOR OF ENGINEERING. 

S1r,—The Committee of the North-East Coast Exhibi- 
tion of Naval Architecture, Marine Engineering, Fishery, 
Life-Saving, and Coast Lighting Appliances regret to find 
that there is an impression abroad that the undertaking is 
merely a local affair, and that there is no wish or desire 
to include exhibits from a distance ; such is not the wish of 
the Committee, on the contrary, they hope that exhibitors 
from all parts will send exhibits. If they do so, I am sure 
they will be heartily welcomed and appreciated. 

1 am, Sir, yours truly, 
Gro. RENWICK, Hon. Sec. 
Newcastle-upon-Tyne, July 5, 1882. 








NOTES FROM THE SOUTH-WEST. 

New Steamer for the American Trade.—The Warwick, 
built especially for the Great Western Steamship Company, 
has just arrived at Avonmouth. The steamer is the finest 
of the line. The Warwick was built by Messrs. Wigham, 
Richardson, and Co., Neptune Works, Newcastle-on-Tyne. 
The vessel is built of Siemens-Martin steel. Her length 
is 316 ft., her breadth 41} ft., and her depth 243 ft. Her 
gross registered burthen is 2527 tons, her net register 
1648 tons, and she is schooner rigged. The engines are 


diameter of the cylinders is 40 in. and 74 in., and the length 
of stroke is 48in. The nominal force of the engines is 
350 horse power, which means an actual working force of 
at least 1500 horse power. Thesteamer will be used for the 
American trade. 


A New Bristol Company.—On Wednesday a preliminary 
meeting, largely and influentially attended by merchants 
and others interested in the trade of the port, was held at 
Bristol, for the purpose of considering the fermation of a 
limited liability company, to be called the Bristol Port 
Warehousing and Carrying Company, with the special 
object of developing the canal and river navigation of the 
district between Bristol, London, and the Midlands. The 
abvisability of forming such a company was unanimously 
admitted, and a committee appointed to confer with the pro- 
moters with the view of forminga company. The principal 
waterway at present secured is the Wilts and Berks 
Canal, which will give the company the right, subject to 
payment of tolls, of passing over other waterways ; for the 
purpose of warehousing at Bristol, a portion of the exten- 
sive premises of the late Counterslip Refinery has been 
purchased. 


Dock Extension at Cardiff.—A committee appointed at 
the meeting of coal freighters, held at Cardiff on Friday, 
has, it is stated, entered into correspondence for the 
employment of an engineer to present a preliminary report 
upon the sites suggested for a dock to be pone n deem | 
the freighters themselves. These sites are the West Mud, 
the Glamorganshire Canal, the Rumney, Barry, and Porth- 
cawl. The Rumney appears to be the favourite site, 
and it is hinted that Lord Tredegar would be likely to 
grant the land necessary upon very moderate terms, as 
the construction of a dock upon it would develop what is 
now almost an unproductive property. The freighters 
who are interested in this scheme for a rival dock state 
that it is their intention to proceed with it whether the 
Bute Dock Bill is passed or not. They say that there 
would be trade enough for both docks, and that Parlia- 
ment would, therefore, be likely to grant the requisite 
powers for their enterprise, no matter what might be the 
opposition offered to it. 


Ebbw Vale Steel, Iron, and Ooal Coxpany (Limited).— 
The annual meeting of this company was held at Man- 








chester on Wednesday, Mr. E. Coward presiding. In the 








report of the directors it was stated that the gross profit 
for the year amounted to 92,3201., from which had to 
be deducted for expenses of the head office and legal 
expenses 9561/., and for interest on debentures and 
fully paid-up shares 33,312/., leaving a net profit for 
the year of 49,4461., which had been appropriated thus: 
(1) Written off for depreciation of property, 22,0281. ; 
(2) balance carried to profit and loss account, 27,4181. 
The amount at the credit of profit and loss account was by 
this addition of 27,4187. increased to 73,6101. The disposal 
of this sum had been a subject of anxious consideration 
with the directors, who in the reports for 1880 and 1881 
expressed the opinion that dividends should be deferred 
until the bank balances had been discharged, or placed 
on a more satisfactory footing. These balances had not 
been paid ; but that they were in a more satisfactory posi- 
tion was shown by the fact of the amount of debenture 
bonds deposited as security having during the two years 
been reduced from 60,0001, to 30,6001. The directors, 
under these circumstances, invited the shareholders to take 
up 30,0001. of 5 per cent. debenture bonds in redemption 
of those now deposited with the bankers, and to adopt the 
following resolution: 1. That a dividend of 5s. per share 
be declared, which will absorb 18,6181. 2. That the value 
of the property of the company, as stated in the balance 
sheet, be reduced to 1,790,000/., thus absorbing a further 
sum of 33,8201. 3. That a balance be carried forward 
to next year’s account amounting to 21,1712. The report 
and recommendation of the directors were adopted, an 
amendment moved by Mr. W. Abbott, of London, that 
a larger dividend should be paid being negatived. 


Coal Shipments at Penarth.—The shipments at the 
Penarth Dock during the six months ending June 30, 1882, 
were as follows: Coal, 1,000,341 tons; and coke, 11,970 
tons; total, 1,012,312 tons. This is the largest half-yearly 
shipment since the opening of the dock and exceeds the 
corresponding period of last year by 111,490 tons. The 
highest weekly export reached was 49,238 tons, and the 
highest daily export 10,263 tons. The largest quantity 
tipped in a day was 2036 tons, and the average per day per 
tip was 900 tons. Until this half-year 1,000,000 tons had 
not hitherto been shipped at Penarth in the same period, 
the highest total for previous half-years falling short of 
that amount by about 100,000 tons. 


Bristol Wagon Works Company (Limited).—The seven- 
teenth ordinary general meeting of this company was held 
on Monday at Bristol, Mr. J. D. Weston presiding. The 
chairman, in moving the adoption of the report, said the 
directors brought forward a balance of 4761. from last 
year ; and after writing off all general charges, repairs, 
renewals, maintenance of machinery, repairs to wagons, 
providing for the wagon depreciation fund, and paying 
interest for debentures, the company had realised a net 
profit of 78557. applicable for dividend. Of that sum the 
directors had thought it prudent to write off to general 
reserve and depreciation funds—in one case 7501. and in 
the other 5007. That, with 55001. for the 5 per cent. 
dividend, would leave a balance to be carried forward of 
11051. As the proprietors would readily recognise, the 
directors might without difficulty have paid a 6 per cent. 
dividend if they had chose to write off less for depredation 
and reserve, and to carry forward a smaller nee, but 
the directors believed the shareholders would all feel that 
it would have been very imprudent to divide in dividend 
the utmost penny. The reportand accounts were adopted, 
and a dividend at the rate of 5 per cent. per annum was 

ec 


The Rhymney Valley.— Along this valley trade at the 
house coal and steam collieries continues good, and the 
men are working with tolerable regularity. The terms 
laid down in the sliding scale seem to give general satisfac- 
tion now that the whole of the works have agreed to it. 
The coke trade along the valley is dull, and there are a 
large number of coke ovens lying idle. 


inverted, direct-acting, compound surface nape sy the | declared 
en 





STEEL RAILS ON THE GREAT WESTERN OF CanaDa.—In 
the course of six months ending January 3, 1882, 384 miles 
of new steel rails were laid on the Great Western of Canada 
proper, in place of partially worn rails; 8} miles of par- 
tially worn rails were laid in place of iron rails on the Wel- 
lington, Grey, and Bruce main line, and on the Kincardine 
Division ; 44 miles of partially worn steel rails were laid 
on the London and Port Stanley Railway line, and 8} 
miles of partially worn steel rails on the Brandford, Nor- 
folk, and Port Burwell line. The length of main track still 
laid with iron rails was as follows at the close of January, 
1882: Great Western proper, 5 miles; Wellington, Grey, 
and Bruce Railway (main line, and Kincardine Division), 
234 miles ; Welland line, 3 mile ; London and Port Stanley 
line, 4 mile; and Brandford, Norfolk, and Port Burwell 
line, 14} miles ; total, 4334 miles. 





Lreps Fire Bricape.—The following is a summary of 
a report of a test by the Leeds Fire Brigade, of one of 
Shand, Mason, and Co.’s improved No. 4 equilibrium steam 
fire engines supplied to the corporation of Leeds in 
April, 1882, a similar engine having been supplied in 1876. 
Steam was got up in eight minutes, and in nine minutes 
water was thrown throngh a 1} in. jet 40 ft. or 50 ft. above 
the spire of the Town Hall, from the parapet under the 
clock. Subsequently a 13 in. jet was worked from the ground 
in front of the Town Hall, and water was sent on to the 
dome above the clock, which is 225 ft. from the ground. 
Four jin. jets were then brought into action, and water 
was thrown above the clock face. In each of the above 
trials, the steamer worked with the greatest steadiness and 
regularity, ample steam being maintained throughout. 
The committee expressed themselves highly satisfied with 
the performance of the steamer. 
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FISHER’S APPARATUS FOR LOADING AND UNLOADING COLLIERY CAGES. 


CONSTRUCTED BY MESSRS. WARSOP AND HILL, ENGINEERS, NOTTINGHAM. 
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In a recent number (vide page 425 ante) we published| The action of the tilting of the rails D D, by settling tho same time as the cage is settling on the props by the 
a letter from Messrs. Warsop and Hill, of Nottingham, | on the props a a, at the same time automatically deflects [_ piece B coming into contact with and deflecting the rod 
referring to the great output effected at the Cymmw/ the front stops F F, which held the trams in place on I, working at the side of one of the props a, and which by 
Colliery, Pontypridd, this output—averaging 1500 tons! the cage. This is effected by the foot lever G, attached means of the bell-cranked lever J and rod K gives motion 
per day—being largely due to the banking apparatus in | to the stops F F, resting on the hooked lever H, and to the lever on the plug of the three-way cock L, which 
use there. This banking apparatus is the invention of | being raised thereby as the cage settles down on the admits steam or compressed air to the underneath side 


Mr. H. Fisher, of the Clifton Collieries, near Nottingham, | props a a. of piston in the cylinder M, and by means of the piston 
where it is also in use, and we now annex engravings/ Simultaneously with this action on the cage the load- rod O, which is attached to the platform Q by the cross- 
of it, | ing platform and rails QQ, which are attached to the head P, the platform is raised to the position shown in 


In our illustrations, Fig. 2 shows the position of the four lifting levers RR, two at each end, working in: Fig.1. The cylinder M is provided with a pneumatic 
apparatus and eage, while the latter is being raised from | bearings and axles T T, which are fixed on the staging cushion at the upper end to prevent the piston striking 
the shaft, and Fig. 1 shows the position of the whole | underneath the rails and which carry the empty trams the top cylinder cover. When the cage is raised from 
when the change or “banking” of the trams is taking | N N, are automatically raised by the small single-acting the props a, ready for its downward journey again, the 
place. The action of the apparatus is briefly as follows: | cylinder M to a similar inclination to and in a line with weight W attached to the lever of the valve L falls, 
Instead of fastening the cage rails D to the cage A, as| the rails on the cage. This action of raising the loading closes the admission port to the cylinder, and at the same 
is usually done, they are swung intermediately between | platform propels the empty trams down the incline thus time opens the exhaust port, allowing the piston with 
the ends on axles E E attached to them, and which | made on to the cage, where they take the place of the the rails and platform Q to fall to the position shown in 
work in the bearings shown fixed to thecage. The rails | loaded trams which are now at the weighing machine. _ Fig. 1 to enable more trams to be run for loading. The 
are also fitted at one end with |, pieces B B, and at the | The empty trams N N are arrested at the proper place rails D on the cage also fall of themselves to the hori- 
other end with deflecting levers C C, arranged to project | on the cage by the front axle of the first loaded train | zontal position shown in Fig. 2, when the whole is raised 
below the bottom of the cage A in such a manner that | striking the lever X shown at the right-hand of Figs. 1 | off the props a a, and the operation of loading is completed. 
when the cage settles on the props aa they incline or|and 2, and which by means of the connecting rod U, All the motions described above are effected perfectly 
tilt the rails D D independently of the cage, as shown in | draws back the hooked lever H from G, allows this latter | automatically and simultaneously in a few seconds, 
Fig. 1, and to such an extent that the loaded trams N N | to fall, front stops F F then assuming the position’ the winding engine having barely time to be brought to 
run off the cage to the weighing machine and screens by | shown in Fig. 2. The cylinder M for raising the plat-, rest before the trams are changed and all is ready for 
of their own gravity alone. form Q is likewise automatically brought into action at’ another journey. 
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SHALLIS AND THOMAS’S LAMP. 

Ovr illustration shows a vertical section of Messrs, 
Shallis and Thomas’s patent petroleum roof lamp, as 
manufactured by Messrs. Ridsals and Co., of the Minories. 
An important feature in this lamp is that the ordinary 
glass bowls are dispensed with, a simple glass diaphragm 
being alone requisite to protect the flame from excessive 
draughts, and this diaphragm, as will be seen, is so 
situated that it is not liable to breakage. Below it is an 
enamelled conical reflector, which can be readily cleaned 
at any moment whilst the lamp is in use, and which is, 
by means of the diaphragm, completely isolated from the 
direct action of the flame, and, as will be seen, the 
arrangement is such that under no circumstances is 
there any chance of the reflector being smoked. As our 
illustration shows, ample provision is made for admission 
of air to supportcombustion, the air entering through holes 
in the upper part of the lamp. There is also provision for 
insulation of air to keep the oil reservoir cool; this 
sir enters through the holes shown in the reflector and 
in the body of the lamp. 
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With the horizontal arrangement of the burner it 
results that the light is utilised to the best advantage. 
The combustion chamber is itself enamelled, as is also the 
burner cone which is fixed to the combustion chamber, 
from which a metal chimney rises as shown. 

In point of safety, cleanliness, and absence of shadow 
this lamp offers important advantages in that the oil 
reservoir is below the burner and behind the reflector. 
The inner body moreover isolates the oil reservoir from 
the surfaces subject to more or less heating by the flame ; 
also this inner body aids in guiding the air circulating in 
proximity to the oil reservoir. 

Great economy is secured through the lamp being con- 
structed to burn petroleum oils, which at a commercial 
cost of 8d. per gallon, gives the cost of maintenance of 
the light for twenty hours for ld., which compared with 
the ordinary oil lamp, shows a saving in oil alone of 80 
per cent, 

Further economy is also secured from the construction 
of the lamp that no overflow of oil can take place, and 
the objectionable appearances of lamps in ordinary use 
is avoided. Those who are acquainted with a lamp room 
of arailway are fully aware of the great waste of oil 
taking place daily and hourly, besides the large con- 
sumption of cotton waste. The breakages of bowls and 
the consequent necessary repairs of lamps which follow 
really make the railway roof lamps a very costly affair, 
and has been the source of much trouble and anxiety for 
many years to railway officials. 








SAFETY PLUGS FOR INCANDESCENT 
LIGHTING. 

In installations of incandescence electric lighting, some 
way is needed by which, when a lamp is accidentally 
short-circuited, the current can be interrupted in that 
branch, and all chance of heating the fine wires by an 
excess of current avoided. Mr. Edison, as is well known, 
devised a means, by interposing a piece of lead wire in the 
lamp circuit, and this is what he called his “ cut-off.” This 
is, however, not a perfect mode of gaining the object 
sought for, and not only is somewhat costly in renewal, 
but it does not permit of the fusible plug being placed 
in the closest proximity to the main cable. This cut 
off is also available only for those who use any system 
but the Edison. Messrs. Edmunds and Co., electric 





light engineers, Halifax, Yorkshire, have devised the 
following arrangements having a similar object, of which 
Fig. 1 shows the simplest form. 

Instead of lead wire, which oxidises and is eaten away 
by exposure, especially to damp sea air, Messrs. Edmunds 
and Co. employ tin, lead, or other metal foil, so attached 
to an insulating substance that neither damp nor heat will 
loosen it, and of such bulk that it will carry enough 
current for one lamp and but little more, The plug is 
of such a shape and section that it fails always in the 
centre, the two contact springs never, therefore, getting 
fouled or oxidised by the spark. These little plugs can 
be punched out from the sheet ready for use, and are 
very inexpensive. 
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The mode of attachment is as follows: The main 
cable is bared of its dialectric for about the width of the 
junction as shown in Fig. 1, It is then placed in the 
junction and the screw tightened, thus making a good 
and firm contact. The small lamp wire is brought up 


and contact with the second spring is made by passing 
the end of the wire under it. The plug is then placed 
between and under the ends of the two springs ; the disc | 
screwed to the wall by the two side holes, and finally | 
the cap placed over all as shownin Fig. 2. This covers 
up the arrangement and prevents accidents. The plug 
fails without any metal being spilt or dropped, as is the 
case when lead wire is used. 

When a number of lamps are to be grouped together, 
it would be inconvenient as vell as unsightly to place a 
number of these safety junctions in a row; and to avoid 
this Messrs. Edmunds and Co. have an arrangement by 
which a number of plugs can be grouped together under 
one cover, only one junction being made with the main 
cable. This is shown in Fig. 3, which represents an eight- 
plug box. The main cable is attached to the screw 





junction outside the box in the same manner as described 








under and through the wooden dise by the centre hole, | 


above, and a wire leading to each lamp is connected to a 
separate little terminal as shown. By this means every 
lamp in the electrolier has its safety plug, and when one 
fails it can at once be replaced by opening the lid, pull- 
ing out the burnt plug, and replacing it by another 
| The foil is proportioned that it yields without making 
| the light in the other lamps flicker in the smallest 
degree. 











FIRE RISKS FROM ELECTRIC LIGHTING. 
| THe following rules and regulations for the prevention 
| of fire risks arising from electric lighting have been recom- 
| mended by the Council of the Society of Telegraph Engi- 
neers and of Electricians, in accordance with the report of 
the committee appointed by them on May 11, 1882, to con- 
sider the subject : 

The members of the committee were—Professor W. G. 
; Adams, F.R.S., vice-president, Sir Charles T. Bright, T. 
Russell Crampton, R. E. Crompton, W. Crookes, F.R.S., 
| Warren De la Rue, D.C.L., F.R.S., Professor G. C. Foster, 
| F.R.S., past-president, Edward Graves, J. E.H. Gordon, 
| Dr. J. Hopkinson, F.R.S., Professor D. E. Hughes, F.R.S., 
| vice-president, W. H. Preece, F.R.S., past-president, Alex- 
| ander Siemens, C. E. Spagnoletti, vice-president, James N. 
| Shoolbred, Augustus Stroh, Sir Wi§iam Thomson, F.R.S., 
past- "a Lieutenant-Colonel C. E. Webber, R.E., 
president. 
| These rules and regulations are drawn up not only for 
| the guidance and instruction of those who have electric 
| lighting apparatus installed on their premises, but for the 
| reduction to a minimum of those risks of fire which are 
inherent to every system of artificial illumination. The 
| chief dangers of;every new application of electricity arise 
| mainly from ignorance and inexperience on the part of 
those who supply and fit up the requisite plant. The 
difficulties that beset the electrical engineer 
are chiefly internal and invisible, and they 
can only be effectually ed against by 
‘testing’ or pe with electric currents. 
They depend chiefly on leakage, undue resist- 
ance in the conductor, and bad joints, which 
lead to waste of energy and the production 
of heat. These defects can only be detected 
by measuring, by means of special apparatus, 
the currents that are, either ordinarily or for 
the purpose of testing, passed through the 
circuit. Bare or exposed conductors should 
always be within visual inspection, since the 
accidental falling on to or the thoughtless 
placing of other conducting bodies upon such 
conductors might lead to ‘ short-circuiting”’ 
orgthe sudden generation of heat due to a 
powerful current of electricity in conductors 
too small to carry it. It cannot be too strongly 
urged that among the chief enemies to be 
guarded against are the presence of moisture 
and the use of “‘ earth’’ as part of the circuit. 
Moisture leads to loss of current and to the 
destruction of the conductor by electrolytic 
corrosion, and the injudicious use of “‘ earth’ 
ae a part of the circuit tends to magnify 
very other source of difficulty and danger. 
The chief element of safety is the employ- 
ment of skilled and experienced electricians 
to supervise the work. 


1. The Dynamo Machine. 
1. The dynamo machine should be fixed in a 
dry place. 
2. It should not be exposed to dust or 


flyings. 

8. It should be kept perfectly clean and 
its bearings well oiled. 

4. The insulation of its coils and conductors 
should be perfect. 

5. It is better, when practicable, to fix it 
on an insulating bed. 

6. All conductors in the dynamo-room should 
be firmly supported, well-insulated, con- 
veniently arranged for inspection, and marked 
or numbered. 





2. The Wires. 
7. Every switch or commutator used for 
turning the current on or off should be con- 
structed so that when it is moved and left to 
itself it cannot permit of a permanent arc or 
| of heating, and its stand should be made of slate, stone- 
ware, or some other incombustible substance. 

| §. There should be in connexion with the main circuit a 

| safety fuse constructed of easily fusible metal which would 

| be melted if the current attain any undue magnitude, and 

| would thus cause the circuit to be broken. 

9. Every part of the circuit should be so determined that 

| the gauge of wire to be used is properly proportioned to 
the currents it will have to carry, and changes of circuit, 
from a larger to a smaller conductor, should be sufficiently 
protected with suitable safety fuses, so that no portion of 
the conductor should ever be allowed to attain a tempera- 
ture exceeding 150 deg. Fahr. 

N.B.—These fuses are of the very essence of safety. 
They should always be enclosed in incombustible cases. 
Even if wires become arg amped warmed by the ordi 
current, it is a proof that they are too small for the wor 
they have to do, and that they ought to be replaced by 
larger wires. 

10. Under ordinary circumstances complete metallic 
circuits should be used, and the employment of gas or 
water pipes as conductors for the purpose of completing 
the circuit should in no case be allowed. 

11. Where bare wire ovt of doors rests on insulating 
supports it should be coated with insulating material, such 
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as india-rnbber, tape, or tube, for at least 2ft. on each 
side of the support. 

12. Bare wires passing over the tops of houses should 
never be less than 7 ft. clear of any part of the roof, and 
they should invariably be high enough, when crossing 
thoroughfares, to allow fire escapes to pass under them. 

13. It is most essential that the joints should be electri- 
cally and mechanically perfect. One of the best joints is 
that which is whipped around with small wire and the 
whole mechanically united by solder (see sketch). 
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14. The position of wires when underground should be 
efficiently indicated, and they should be laid down so as to 
be easily inspected and repaired. 

15. All wires used [for indoor purposes should be effi- 
ciently insula 

16. When these wires pass through roofs, floors, walls, 
or partitions, or where they cross or are liable to touch 
metallic masses like iron girders or pipes, they should be 
thoroughly protected:from abrasion with each other or with 
the metallic masses, by suitable additional covering; and 
where they are liable to abrasion from any cause or to the 
depredations of rats or mice, they should be efficiently 
encased in some hard material. 

17. Where wires are put out of sight, as beneath floor- 
ing, they should be thoroughly protected from mechanical 
injury, and their position should be indicated. _ 

N.B.—The value of frequently testing the wires cannot 
be too strongly urged. It is an operation, skill in which 
is easily acquired and applied. The escape of electricity 
cannot be detected by the sense of smell as can gas, but it 
can be detected by apparatus far more certain and delicate. 
Leakage not only means waste, but in the presence of 
moisture it means destruction of the conductor and its 
insulating covering by electric action. 


3. Lamps. 


18. Are lamps should always be guarded by proper 
lanterns to prevent danger from falling incandescent pieces 
of carbon, and from ascending sparks. Their globes should 
be protected with wire netting. 

19. The lanterns and all parts which are to be handled 
should be insulated from the circuit. 


4. Danger to Person. 

20. To secure persons from danger inside buildings, it is 
essential so to arrange the conductors and fittings that no 
one can be exposed to the shocks of alternating currents 
exceeding sixty volts; and that there should never be a 
difference of potential of more than 200 volts between any 
two points in the same room. 

21. If the difference of potential within any house ex- 
ceeds 200 volts, whether the source of electricity be external 
or internal, the house should be provided outside with a 
‘*switch,’’ so arranged that the supply of electricity can 
be at once cut off. 

By order of the Council, 
F. H. Wess, Secretary. 

Offices of the Society, 4, The Sanctuary, Westminster, 

June 21, 1882 


NOTES FROM THE NORTH. 
GuLaseow, Wednesday. 

Glasgow Pig-Iron Market.— The pig-iron warrant 
market opened on Thursday at 48s. 9d. cash, and business 
was done up to 49s. 34d. cash, the closing price in the 
afternoon being 1d. per ton lower. Business was done on 
the following morning at 49s. 2}d. down to 49s. cash, also at 
49s. 44d. down to 49s. 2d. one month, the close being sellers 
at 49s. and 49s. 2d. cash, and one month respectively, and 
buyers near. In the afternoon business was done at 48s. 11d. 
down to 48s. 8d. cash, and the close was sellers at 48s. 9d. 
cash and 48s. 11d. one month, and buyers near. Monday’s 
market was strong, and transactions were reported during 
the forenoon at from 48s. 84d. up to 49s. 04d. cash, also at 
48s. 114d. to 49s. 24d. one month, buyers remaining over at 
the higher quotations, and sellers wanting 4d. more per 
ton. The afternoon market was steady with business done 
at 49s. and 48s. 11d., and back to 49s. cash, also at 49s. 2d. 
and 49s. 1}d. one month, and the close was sellers at 
48s. 114d. cash and 49s. 14d. one month, and buyers near. 
The warrant market was very strong on Tuesday, more 
especially in the afternoon, and prices met with a gain of 
5d. per ton, making an advance of 8d. per ton over the 
closing quotations on Friday. There were transactions 
daring the forenoon at from 48s. 11d. to 49s. cash, and at 
the close there were buyers at 49s. cash and 49s. 1}d. one 
month, and sellers asking ld. more per ton. The after- 
noon quotations ranged from 49s. to 49s. 44d. cash, and 
from 49s. 2d. up to 49s. 7d. one month, and the market 
closed with sellers at 49s. 5d. cash and 49s. 7d. one month, 
and buyers offering wir ton lower. Business was done 
this morning at 49s. 6d. down to 49s. 2d. cash, also at 
49s. 7id. down to 49s. 44d. one month, the close being 
buyers at 49s. 2d. cash and 49s. 4d. one month, and sellers 
near. The market was steady in the afternoon with busi- 
ness done at 49s. 34d. up to 49s. 5d. cash, and from 
49s. 54d. up to 49s. 6$d one month. Much of the advance 
in price gained yesterday was due to the statistics of the 
Cleveland iron trade for June, which were considered to be 
decidedly encouraging. The daily turnover of warrants 
has recently been on a considerable scale, but the trans- 








actions have been largely of a jobbing nature between 
operators in the market, the outside public standing very 
much aloof, which is not to be wondered at, considering 
the threatening character of political affairs in the East. It 
can scarcely be said that there is any material change in the 
reports coming to hand from the leading industrial centres 
abroad. Only a quiet demand for Scotch pig iron is being 
experienced in Canada and the United States; with the 
Continent, however, there is a fair amount of business 
doing, except in the case of Russia, the demand from which 
may now considered over. In respect of the home 
trade, very favourable reports are being received, and 
makers are holding out for full prices for No. 3. The 
present advance in the price of No. 3 will enable con- 
sumers to import pig iron from Middlesbrough, as at the 
same prices, or even at prices a shade higher, many of 
them seem to prefer it to Scotch iron; and as the 
stocks of that brand in Middlesbrough cannot be de- 
creasing, there will be sufficient to supply a large 
portion of the Scotch ironfounders’ demands, and there- 
fore the demand fon Scotch No. 3 will undoubtedly 
be lightened. It is stated that about 14,000 tons of Scotch 
pig iron were delivered last week for local consumption, 
which would bring up the total deliveries to about 30,000 
tons, as against a production of, say, 22,000 tons. A 
decrease of makers’ stocks must, therefore, have taken 
place, even to a large extent, for the stock in Messrs. 
Connal and Co.’s public warrant stores has only been 
drawn upon as yet to a trifling extent. It stood yesterday 
at 635,717 tons. On some hands it is thought that in the 
immediate future there may be a sharp rise in prices. 
There is a good deal of firmness in the hematite branch of 
the trade, and the last advance in price is maintained. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 15,324 tons, as compared with 13,095 tons in 
the corresponding week of last year; and over the month 
of June they were fully 68,000 tons, being a slight reduc- 
tion compared with the shipments in the preceding month, 
but a considerable falling off when compared with those of 
June, 1881, which were over 91,000 tons. There is no 
change to report in the number of blast furnaces in opera- 
tion. 


The Malleable Iron Trade.—This branch of trade con- 
tinues to be somewhat brisk in several districts, and some 
good orders have recently been placed at the current quota- 
tions. Bars are in improved request, but the demand for 
plates is rather quieter. Considerable activity is showing 
itself at most of the steel works. 


A Gas Lighted Buoy for the Tay.—Pintsch’s Patent 
Lighting Company have lately been having some corre- 
spondence with the Dundee Harbour engineer (Mr. D. 
Cunningham), and with Messrs. D. and T. Stevenson, 
Edinburgh, the engineers to the Northern Lights Com- 
missioners, on the subject of mooring an experimental gas- 
lighted buoy at the entrance to the River Tay. The result 
is that the Harbour Trustees have given their consent, sub- 
ject to the approval of the Commissioners of Northern 
Lighthouses. 


Wick Harbour Trustees and the Treasury. A meeting 
of the Pulteney Harbour Board was held yesterday, Pro- 
vost Rae presiding. A report by the special committee 
appointed to arrange the settlement of the harbour public 
debt with the Treasury on the basis approved by the 
trustees, stated that the Treasury declined to forward the 
negotiations until plans and estimates of the new harbour 
works are submitted to and —— by the Board of 
Trade. Mr. Pender, M.P., had written, urging that no 
time be lost in complying with the required conditions, 
because if the whole negotiations were not speedily com- 
pleted the matter might have to be gone over de novo. 
After some discussion, a motion was unanimously adopted, 
to the effect that the work of preparing for the trustees an 
extended plan of harbour improvements, such as the trade 
of the port required, be entrusted to Mr. Barron, C.E. 


Handsome Presentation to the Manager of Govan Iron 
Works.-- Mr. Andrew Crawford, who has been for the last 
seven years or so the manager of the well-known Govan Iron 
Works, of Messrs. William Dixon and Co. (Limited), Glas- 
gow, has lately been appointed to the management of the 
iron works owned by the Bestwood Coal and Iron Company 
(Limited), and situated near Nottingham. By way of 
showing their great respect for Mr. Crawford, a large 
number of the employés of Govan, Calder, and Coats Iron 
Works, together with numerous personal and business 
friends, entertained him to supper last night in Glasgow, 
and the occasion was taken advantage of to present him 
with a solid token of their esteem, in the shape of a massive 
silver salver bearing a suitable inscription, and a purse of 
one hundred sovereigns, together with a beautiful suite of 
jewellery for Mrs. Crawford. The guest of the evening 
made a very suitable acknowledgment, and several toasts 
appropriated to the occasion were proposed and enthusias- 
tically honoured. Mr. Crawford will enter upon the duties 
of his new situation forthwith. _ 


Inverness Harbour — Contemplated Improvements, — 
Messrs. D. and T. Stevenson, civil engineers, Edinburgh, 
were recently requested by the Inverness Harbour Trustees 
to inspect the harbour aud report upon what they con- 
sidered to be necessary for its improvement. The report, 
which was submitted to the trustees at their ti 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLxKsBROUGH, Wednesday. 

The Cleveland lron Market.—Yesterday there was a 
a attendance on ’Change at Middlesbrough. Messrs. 

onnal and Co., the warrant storekeepers here, had a 
stock of 122,439 tons, which is a decrease of 2285 tons 
since last week. In Glasgow they hold 636,342 tons. As 
usual the Cleveland ironmasters held their weekly meeting, 
and they decided to make no alteration in their prices based 
on No. 3 selling at 43s. 6d. per ton. There was not a great 
deal of business done. 


The Make and Disposal of Pig Iron in Cleveland.— 
The monthly statistics issued by the Cleveland Ironmasters’ 
Association at Middlesbrough are now more than ever 
eagerly looked for and closely studied. These official 
figures were issued yesterday. They show that of 164 
blast furnaces in the North of England, 119 are in opera- 
tion, thus leaving 45 idle as compared with 48 last year, 
when the total number of furnaces reached 166. When it 
is recollected that each of these blast furnaces cost about 
25,0001., some idea of the enormous capital required to 
carry on the Cleveland pig iron trade may be formed. 

The Manufactured Iron Trade.—All the works in the 
North of England are in full operation, and are likely to 
be —— busy to the end of the year. Ship plates are 
quoted 61. 15s. per ton, less the usual discounts. The men 
are working satisfactorily, and there is a very large ontput. 
There are still a few works inoperative, which are un- 
pleasant reminiscences of the past, wnen failures were so 
frequent in the North, but it is hoped that one by one they 
will soon be restarted. : 

The Steel Trade.—There is nothing new in the steel 
trade. A fair number of orders have recently been secured, 
and prices are firmer. 


Engineering and Shipbuilding.—On the northern rivers 
both engineering and shipbuilding continue active, and will 
be kept in full swing to the end of the year. The prospects 
are considered satisfactory, although contracts for next 
year are not so numerous as could be desired. 


The Coal and Coke Trades.—For all kinds of fuel there 
is arather better inquiry. The coke trade is brisk. 





FOREIGN AND COLONIAL NOTES. 

English and American Steel Rails.—The annual pro- 
duction of Bessemer steel rails in Great Britain and the 
United States, in the five years ending with 1881 inclusive, 
has been as follows: Great Britain, 1877, 508,400 tons; 
1878, 633,733 tons ; 1879, 519,718 tons ; 1880, 739,910 tons ; 
1881, 1,023,740 tons. United States, 1877, 432,169 tons; 
1878, 550,398 tons; 1879, 683,904 tons; 1880, 954,460 
tons; 1881, 1,365,129 tons. 


Northern Pacific Railroad.—The track is now down in 
the Yellowstone Valley to a point 125 miles west of Glen- 
dive, and 20 miles beyond the mouth of the Little Rosebud. 
The open winter has been very favourable for work, and 
grading and tracklaying have scarcely been interrupted. 
The company has laid 90 miles of track in the Yellowstone 
Valley during the winter months. West of the present 
terminus the company has 40 miles graded and ready for 
the rails. The directors expect to reach Coulson, 225 miles 
west of Glendive, in June, and to be at Bozeman at the 
eastern slope of the Rocky Mountains by September 1. 
The company will then have 1000 miles of completed track 
on the eastern side of the Rockies. 


Beira Alta Railway.—A large viaduct has been built 
over the Rio Dao, at Santa Comba, on the Beira Alta Rail- 
way. This line is intended to establish communication 
between France and Lisbon, passing of course through the 
north of Spain. The viaduct in question, although not the 
longest on the line, is especially interesting, owing to the 
length of the spans, its height, and the form of con- 
struction, of the iron piers. It consists of three spans, the 
centre one being 246 ft., and the other two 184 ft. 6in. each. 
The ironwork of the piers is 108ft. 6in. high, springing 
from stone bases, 46 ft. in height ; both they and the bridge 
girders are constructed on the lattice system. 


Australian Transcontinental Railway.—The Queens- 
land Cabinet has decided to forward to London a detailed 
formal answer to General Fielding’s proposal for the con- 
struction of a transcontinental railway from Mitchell to 
Point Parker, on the Gulf of Carpentaria. The newly 
formed ‘‘ Australasian’’ syndicate will be allowed a certain 
time within which they may make an offer for the con- 
struction of the intercolonial federal railway, intended to 
connect Brisbane with the southern capitals, by the way 
of the great southern and western plains. The syndicate, 
represented by Mr. Gresley Lukin, will be at liberty to 
vary the offer already made for the same line. No formal 
decision will be arrived at until both offers are before the 
Queensland Government. 


Amsterdam Ezxhibition.—Preparations are being made 
at Amsterdam for an international exhibition of colonial 
products ; Great Britain, France, Germany, Spain, Turkey, 
and Japan have all promised their support. The con- 
struction of the exhibition baildings has been entrusted to 
a Frenchman, M. Paul Fouquiau. 





yesterday, recommends the repair of the Shore-street 
quays, at an estimated cost of 3000l.; the deepening of 
the navigation between the harbour and Thornbush Pier, 
at an estimated cost of 43001.; the deepening of the side 
facing and the underfooting of the walls, at an estimated 
cost of 25001. ; the construction of new quays near the 
slaughter-house, at an estimated cost of 32001. The total 
of these sums is 13,000/. After hearing the report, the 
trustees remitted it to the Works Committee to consider 
and to report upon. 





Vi ver Island Railway.—A syndicate formed to 
construct arailway on Vancouver idead is composed of 
English, San Francisco, and Victoria capitalists. They 
made preliminary engagements with the Government, and 
a Bill for their incorporation is now before the British 
Columbia Legislature. The syndicate will have an autho- 
rised capital of 5,000,000dols. They undertake to build a 
line from Nanaimo to Esquimalt and Comox within four 
years, and they are to receive the land originally reserved 
for the Island Railway, 1,900,000 acres, including very 
valuable coal lands. 
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TORPEDO BOAT BOILERS. 

Ir is well known that for some time past the 
Admiralty authorities have been experiencing very 
serious difficulty with the locomotive boilers on 
torpedo boats, owing to the persistent leakages of 
the tubes in the firebox tubeplate. The tubes can 
it appears. be kept fairly tight during a run, even 
of some hours’ duration, but as soon as steam is let 
down the leakage commences, and is in many cases 
80 serious in amount as to practically disable the 
boiler until the tubes are refixed. The Admiralty 
have lately experimented with a variety of modes of 
fixing the tubes, and the best results have apparently 





been obtained with tubes screwed into the plates, 
but none of the results have been really satisfactory. 
and the plan of screwing in the tubes, even if it had 
been thoroughly successful, is open to several 
practical objections which would militate greatly 
against its general adoption. Altogether the diffi- 
culties with these torpedo boat boilers are very 
important, and it is worth while to consider care- 
fully the causes to which they are due, with a view 
to pointing out a remedy. 

n dealing with this subject we are naturally at 
once struck with the fact that the difficulties now 
being met with in torpedo boats are practically 
unknown in ordinary railway practice, and hence 
we are led to institute a comparison between the 
leading features of the railway locomotive boilers 
which do not leak, and those of the torpedo boat 
boilers which do. Such a comparison at once reveals 
some very important points of difference between 
the two classes of boilers. -In the torpedo boat 
boiler we have a shallow firebox fitted with a trans- 
verse bridge a short distance from the tubeplate, 
the box having a capacity of probably not more than 
24 cubic feet per square foot of grate, and a heating 
surface of little more than three times the grate area, 
while the air requisite for combustion is practically 
suppliedthrough the grate only. In theordinaryloco- 
motive boiler we have a comparatively deep firebox 
fitted with a firebrick arch, which effectively shields 
the tubes from the direct action of the flame from 
the portion of the fire nearest to them, while the 
box has a capacity of 44 to 5 cubic feet per square 
foot of firegrate, and a heating surface of about 
five and a half to six times the grate area. More- 
over, in the ordinary coal- burning locomotive a very 
large proportion of the air necessary for combustion 
enters the firebox throagh the firedoor and has not 
to pass the grate at all. It may further be noticed 
that whereas in the torpedo boat boilers the total 
heating surface is usually only about thirty to 
thirty-five times the grate area, in the railway loco- 
motive it amounts to from fifty to seventy times the 
area of grate. We do not regard this latter fact 
as having any important bearing upon the leak- 
ages of the tubes in the firebox tubeplate, but we 
mention it because it accounts to a great extent for 
the very high smokebox temperatures in torpedo 
boat boilers, these temperatures giving to many 
persons an exaggeratec idea of the demands which 
are being made upon such boilers. This, however, 
ig a point to which we shall refer later on. 

Besides the differences between the two classes of 
boiler above pointed out, there are others of import- 
ance. For instance, if we take as our unit of com- 
parison, not the heating surface, but the number of 
pounds of water required to be evaporated per hour 
—-the only proper unit for such a comparison—we 
shall find that the waterways are much less free in 
the torpedo boat boiler than in the locomotive; 
while the structure of the firebox of the former 
boiler is usually much more rigid than the latter, the 
corners sharper, and the tubeplate generally suffer- 
ing from the interposition of longitudinal stays 
amongst the tubes. 

There is also a difference in the conditions under 
which the two classes of boiler are used which is to 
the advantage of that of the railway locomotive. 
Every one who has ridden on locomotives well knows 
that even on the most smoothly running engines the 
whole structure is constantly subjected to a series 
of shocks or jars, and it is scarcely possible to doubt 
that these shocks have their effect on the disengage- 
ment of the globules of steam formed on the heat- 
ing surfaces. How great or how small this effect 
is, it is impossible to say, but that some such action 
exists can be readily shown by tapping a glass flask 
in which water is being boiled over a spirit lamp. 

Now all the points of difference above noted are 
in favour of the successful working of the ordinary 
locomotive as compared with the torpedo boat 
boiler. ‘The increased capacity of the firebox, and 
the employment of the firebrick arch, promote the 
admixture of the gases, and tend to prevent the 
occurrence of intense and variable local tempera- 
tures; the greater area of firebox heating surface 
increases the evaporation performed by the fuel 
before the products of combustion enter the tubes, 
the products thus entering the tubes at a lower tem- 
perature; the larger water spaces promote circula- 
tion and so diminish local overheating ; while finally 
the practice of reducing the thickness of the lower 
part of, the tubeplate, the absence of longitudinal 
stays amongst the tubes and the less rigid character 
of the staying, generally leave the cubeplate better 
able to adapt itself without injury to the effects of 





variations in temperature. To this may be added 
the fact that the much greater proportionate length 
of the tubes in locomotive boilers as compared with 
those of torpedo boats, renders them less rigid as 
struts, while it also follows that their average excess 
of temperature (throughout their length) over that 
of the boiler shell is less in locomotive thanit is in 
torpedo boat boilers, owing to the lower escaping 
temperature of the products of combustion. 

In making the above comparison between ordinary 
locomotive and torpedo boat boilers we are quite 
aware that the proportions of the latter have been 
toa great extent the outcome of the limited space 
into which such boilers have to be put, the limita- 
tion of height for instance being the cause of the 
adoption of the very shallow firebox. At the same 
time, even within the space available, we think much 
can be done to mitigate, if not altogether cure the 
present trouble from tube leakages, In the first 
place we attach some importance to a material 
increase in the water spaces at the sides of the fire- 
box. When these spaces are so narrow as they are 
sometimes made, they not only reduce the evapo- 
rative efficiency of the firebox surface, but, being 
occupied almost entirely by ascending currents, 
they interfere with the circulation in connexion with 
the firebox tubeplate. *An increase in these water 
spaces by lengthening the firebox stays will also 
diminish the rigidity of the connexion between the 
firebox and shell. 

Next we should advocate the increasing of the 
capacity of the firebox and the firebox heating sur- 
face, and the partial shielding of the tube ends from 
the direct action of the flames by the construction 
of a short combustion chamber of © section, extend- 
ing, say, 8 in. or 9 in. into the barrel of the boiler. 
A longer chamber would be better, but we doubt 
if room could be spared for it; even this short 
chamber would probably have to be obtained 
partially at the expense of some shortening of the 
tubes. The flat crown of this chamber we should 
prefer to strengthen by -a transverse girder stay 
rather than by direct staying to the boiler shell, the 
former plan giving greater freedom to the tubeplate. 
In cases where for special reasons it is impossible to 
provide even a short combustion chamber, we should 
advocate the thinning of the tubeplate below the 
tubes (so as to prevent the part pierced by the tubes 
from being so much the weaker place as at present), 
and the removal of all direct stays between the 
firebox and shell to as great a distance from the 
tubeplate as safety will permit—it is now common 
to find them unnecesarily close. In all cases, whether 
the boiler is made with or without the combustion 
chamber, the introduction of longitudinal stays 
amongst the tubes should be dispensed with as 
totally unnecessary. 

To further shield the tubes and promote efficient 
admixture of the gases, we should advise the substi- 
tution for the present bridge, of an arched bridge 
extending higher than at present and sloping towards 
the firedoor—this bridge in fact resembling an 
ordinary locomotive firebrick arch as much as the 
limited space will permit. If such a bridge were 
introduced, and the firedoors lowered nearly, or 
quite, to the level of the grate, we believe that even 
in the shallow firebox of a torpedo boat boiler it 
would be found quite practicable to admit a consider- 
able portion of the air supply above the fuel, and thus 
in addition to other advantages to reduce the lift- 
ing of the small fuel on the grate when working 
with a strong draught. Inasmuch also as the short, 
and consequently stiff, tubes of a torpedo boat 
boiler are a necessity, we consider that everything 
possible should be done to give elasticity to the 
smokebox tubeplate. For this reason a flat tube- 
plate attached to the shell by an external angle-iron, 
or to barrel plates flanged outwards, would be 
preferable to the ordinary tubeplate flanged to fit 
the inside of the barrel, while the tubeplate just 
above the tubes would be better stiffened by a 
transverse girder stay, than by longitudinal stays 
connecting it to the other end plate of the boiler. 

It may be urged that some of the modifications 
we have suggested—such as the increased water 
spaces, the altered form of bridge, and the combus- 
tion chamber—are unattainable in the space avail- 
able, and we, therefore, propose, before for the 
present dismissing the subject, to show that there 
are good reasons for believing that the proportion 
of firegrate area at present adopted might be 
diminished so as to permit of the changes we 
advocate, and this without reducing the coal burn- 
ing power of the boilers. As many of our readers 
will remember, we were enabled through the 
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courtesy of Messrs. John I. Thornycroft and Co., 
to give, nearly two years ago (vide page 244 of our 
thirtieth volume), the results of some exceedingly 
interesting experiments carried out by the Admiralty 
on one of the above-named firm’s torpedo boat 
boilers, various pressures of blast being used in the 
closed stokehold. The results showed the admir- 
able steaming capabilities of the boiler tested, and 
we now desire to draw special attention to two of 
the experiments referred to in our former notice as 
experiments ‘‘ A” and “D” respectively. For con- 
venience we reproduce here some of the results of 
these two trials, 


Experi- Experi- 
ment A. ment D. 
Air Pressure in Inches of Water: . 
In stokehold ... aa ee 2in. 6 in. 
a am -" 5.25 4, 
»» fUrnAace — a. ie ee 88 5, 
Thickness of Fire : : 
In front ave ene 3} ,, bk, 
At back = ooo ner a 14 ,, 
Coal burnt per hour eo 925 Ib. 1815 lb. 
” 9 ” per 
square foot of grate -+. 48.94 5, 96.03 ,, 
Water evaporated per pound 
of coal iss we ott OO 5s 5.97 5, 


Now an examination of the above figures will at 
once show that the higher air pressure required in 
experiment D was almost entirely due to the 
increased resistance offered by the tubes and 
chimney when passing the increased bulk of gases. 
We say tubes and “chimney” because the air pressure 
in the smokebox was not taken, and there is, there- 
fore, no means of knowing what proportion of the 
total resistance was due to the chimney and what 
to the tubes. There is, however, every reason for 
believing that the resistance of the chimney would 
be comparatively small, and that it is to the friction 
in the tubes that the resistance is mainly due. Thus 
it will be seen that whereas in experiment A the 
resistance of the tubes and chimney was balanced 
by 1.35 in. of water, in experiment D a pressure of 
4.33 in, was required. On the other hand, in experi- 
ment A the resistance of a fire averaging 6} in. 
thick was overcome by an air pressure of 1.47— 
1.35=0.12 in. of water; while in experiment D the 
forcing of practically double the quantity of air 
through a fire averaging 93 in. thick required an air 
pressure of 5.25—4.33=0.82 in. of water, or 0.7 in. 
only more than in experiment A. It follows, there- 
fore, that if in experiment A the area of grate had 
been about halved, so that the 925 lb. of coal 
burnt per hour had been consumed at the same rate 
per square foot of grate, as in experiment D, the 
total air pressure required would only have 
been raised from 2 in, to 2.7 in, It may be noted that 
the resistance to the air passing through the grate 
appears in these experiments to be roughly propor- 
tional to the thickness of fire multiplied by the 
square of the rate of combustion per square foot per 
hour, and such a ratio is a very probable one. 
Assuming this ratio to exist, and the thickness of 
fire used in experiment D to be maintained, it 
follows that if the grate used,in that experiment had 
been reduced in area by 20 per cent. (thus raising 
the rate of combustion to 120lb. per square foot 
per hour), the air pressure required would only 
have been increased about 0.6 in. of water. Alto- 
gether these experiments appear to show that 
assuming the existing area through the tubes to be 
maintained, the required quantity of fuel could with 
a very moderate increase in the air pressure be 
burnt on a materially smaller grate than at present, 
and thus by somewhat reducing the grate it would 
be quite practicable to effect some of the changes 
we have advocated without increasing the over-all 
dimensions of the boiler. We may add that if a 
considerable portion of the air was admitted above 
the fire as in locomotive practice, the air pressure 
required for a given consumption of coal per square 
foot of grate would be of course reduced. 

We may in conclusion remark that we have at 
present no data showing the limit to the rate of 
combustion per square foot of grate which can be 
maintained without getting into trouble with the 
firebars. In all experiments with which we are 
acquainted the rate of combustion has been limited 
by frictional resistances of tubes, or by other con- 
siderations, and we know of no case in which the 
limit of resistance of firebars has been fairly proved. 
Perhaps some of our readers may le in possession 
of some data of this kind, and if so we shall be glad 
to give them publicity, as at present the point has 


THE WEATHER OF JUNE, 1882. 
‘Tue weather of June, 1882, in the British Isles, 
has been dull, wet, and uncomfortable, not to say 
cold for the season. Barometric pressure varied 
between 30.3 and 29.3, quite a moderate range, but 
the mean pressure was below the normal value in all 
districts, The maximum temperature only reached 
73 deg. onthe 27th at London, and the minimum 
was 33 deg. on the 16th at Markree. The mean 
temperature was below the normal value in all dis- 
tricts except the extreme northern. The resultant 
of the daily general direction of the winds was 
westerly ; it is usually about W.N.W. The rainfall 
was above the normal amount. 


at 8 a.m. Greenwich time, at extreme positions of the 
British Isles, to which the Isle of Man is central, 
were as follows: 











Mean | Difference |, “ean Difference 
Positions. | pressure. from Normal, Tempera- from Normal. 

in. | i | deg. deg. 
North 29.80 below.0.13 | 52 below 0 
South 29,94 | +s | 56 ~ 4 
West 29.85 >» at} aoe sie 
East ead 29.83 ee 17 56 “i 2 
Central 29.85 | a et] Sis a ae 

| 








The distribution of rain may be roughly repre- 
sented by the following results : 











Places. | Rainy Days. Amount, ee 
| in. in. 
Sumburgh ... al 16 2.63 above 1.48 
UI ces. cos 20 | 2.82 (0.59 
Valencia ,,, sad 24 | 3.90 » «1.05 
Yarmouth .,,, anal 18 | 2.84 » 061 


| 

Thus it will be seen that pressure was most in 
defect in the central latitudes of these islands, while 
the deficiency of temperature was greatest in the 
west and south. 

The days on which rain fell varied from 16 in the 
north to 24 in the west, though the amount of rain 
in the north exceeded the normal more than in other 
districts, It will be noticed that pressure below the 
normal, rainfall above the normal, temperature 
below the normal; this is the rule of the weather for 
summer; the other results being similar in winter, 
the temperature is above the normal. 

Thunderstorms occurred on the 4th, 6th, 7th, 
9th, 18th and 26th, chiefly in England. During the 
latter part of the month extraordinary high tempera- 
ture prevailed in Norway and Denmark. Thus on 
the 22nd while Bodo had 66 deg., London had only 
57 deg. ; on the 23rd Shields was quite in the shade 
with 50 deg.; while London enjoyed 62 deg.; on 
the 24th Holyhead with 51 deg. might have envied 
Christiansund scorching in 75 deg. At8A.M., on 
the 28th, temperature was remarkably uniform all 
over these islands, about 58 deg., and the pressure 
only varied between 30.2 in. and 30.lin, The 29th 
had also uniform pressure, and this day was 
peculiarly gloomy generally—densely dark close air 
extended over London. Clear bright weather varied 
from three days in the north to six days in the south ; 
overcast weather from eight in the east to eighteen in 
the west district. Hence, as regards the aspect of the 
sky, the month was exceedingly dull and gloomy 
for summer. The registers of the sunshine recorders 
completely bear out this assertion ; for, estimating 
the duration of bright sunshine in percentages of 
its possible amount, for the five weeks ending 
July 3rd, it was only 37 per cent. generally, or, 
according to districts, 44 in south-west England, 
40 in south Ireland, 38 in west Scotland, 37 in east 
Scotland and north-east England, 36 in east and in 
nort-west England, 35 in south England and north 
Ireland, and 33 in central England. The mild 
winter was followed by a dry spring, in which the 
foliage was despoiled by- winds. The chilly June 
has caused the hay crop to depreciate, and fruit to 
be short in quality and quantity ; but there is some 
compensation, as moderate temperature is favour- 
able to the preservation of health. The mean tempe- 
ratures of the air at Greenwich for June, in relation 
to wind and weather, as deduced from thermograms 
taken at the Royal Observatory during the years 
1849-68, are given in the next column. 

A clear day in June is, on the average, 8.6 deg. 
warmer than an overcast day, The coldest wind is 
from N., the warmest from E., but their temperatures 








an important bearing on the development of the use 
of forced blast on shipboard. 
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ture, about 21 deg. With cloudless sky the range 
of temperature is somewhat larger, 24.3 deg. ‘The 
nights are so short in wo. ga with the length 
of the days, that terrestrial radiation has no effect 
upon the mean temperature of the coldest hour, 
for with cloudless and overcast weather it is the 
same, 52 deg. As most of the days are overcast or 
cloudy the mean temperature of the whole month 
is only a little above that of overcast days; although 
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the warmest hour on the whole is 7.4 deg. warmer 
than with overcast weather. The mean tempera- 
ture of the warmest hour rises to 76.4 deg. with a 
clear sky, though it is only 60 deg. with overcast 
weather, the excess of 16.4 deg. being evidently due 
to solar radiation acting under the most favourable 
condition. It may also be inferred from the above 
Table that easterly winds are attended with clear 
weather, and that north-westerly windsare commonly 
accompanied with overcast weather. Although the 
days are longest in June, the maximum effect of the 
sun’s rays is attained in July. 








THE BOILER EXPLOSION AT BACUP. 
On last Saturday week, the 24th ult., a boiler 
explosion occurred at the Calf Hey Mill, Bacup ; 
this explosion causing the death of two men, the 
injury of three others, and great destruction of pro- 
perty. The adjourned inquest was held at Bacup 
on Monday last, when a report was presented by 
Mr. Lavington E. Fletcher, the chief engineer of 
the Manchester Steam Users’ Association, who had 
been requested by the coroner to examine the boiler. 
From this report it appears that the boiler which 
exploded was one put down in the year 1867. It 
was of the Lancashire type, 24 ft, 3 in, long, 7 ft. 6 in. 
in diameter, and had two flues 2 ft. 10 in. in dia- 
meter, these tubes being without flanged joints or 
strengtnening rings of any kind. The end plates of 
the shell were 9; in., the barrel plates ¥; in., and 
the flues 4} in. thick, the flues being thus, from the 
absence of stiffening rings, very weak and at the 
most fit for a working pressure of 50lb. Indeed we 
entirely agree with the remark made by Mr. 
Fletcher that even for the last-named pressure the 
addition of stiffening rings would have been desir- 
able. The safety valve, however, was loaded to 
90 lb. per square inch, while there appears reason 
to believe that the pressure was sometimes increased 
to 93 lb. ; the stoker, in his evidence, testified to the 
pressure being 85 lb, on the morning of the explo- 
sion, Under these circumstances it is no wonder 
that one of the flues entirely collapsed with the 
fatalresults we have mentioned. There were no signs 
whatever of overheating and no cause to suspect 
shortness of water. 
Mr. Michael Longridge, the chief engineer of the 
Engine and Boiler and Employers’ Liability 
Insurance Company, was also present at the inquest, 
and stated in evidence that he quite agreed with 
Mr. Fletcher’s conclusions, while he stated that no 
corrosion had taken place to materially affect the 
strength of the flue which collapsed. We may add 
that no evidence was offered as to the boiler being 
regularly inspected in any way. 
The coroner in summing up remarked that “ there 
‘¢ did not appear to be anybody blameable, except 
‘‘ perhaps that the management were to blame for 
‘“‘not having had the boiler examined by some 
‘‘ competent person to see whether it was perfectly 
‘‘ safe,” while the jury returned the verdict that, 
“The deceased—Hamer and Lord—met their death 
accidentally through the explosion of the boiler 
‘“‘ in question being worked at too high a pressure, 
‘‘ viz., 84 lb. to the inch, but that the company had 
‘“‘ no knowledge that the danger existed through the 
‘¢ working of the boiler at that pressure ; but at the 
‘¢ sametime the jury think the company are censurable 
‘¢ for not having had the boiler previously examined 
‘‘ by some competent ‘persons,” ‘They further, in 
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following recommendation, which the coroner under- 
took on formed to the Home Office: “That a 
compulsory examination of all steam “ boilers be 
made periodically,” 7 

The above verdict was, of course, equivalent to 
one of ‘‘accidental death,” and we have thus another 
instance of an explosion occurring through gross 
ignorance without the responsibility being brought 
home to any one. We sincerely hope that this 
state of affairs will soon be brought to an end. 
With boilers ever increasing in numbers, and put 
down in places where their failure may at any time 
cause a horrible loss of human life, it is scandalous 
that the owners of such boilers should not have 
their responsibility brought home to them, As far 
as the Bacup explosion is concerned, we can only 
wonder, after the scores of failures of unstrengthened 
flues which have taken place, that any one having 
any connexion with boiler management can be 
ignorant of the danger of such flues, or can be found 
to work boilers fitted with them. 





PRIVATE BILL LEGISLATION. 

Ir has been a noticeable fact in connexion with 
the private Bill legislation this session, that in the 
Commons as a rule where two Bills with the same 
objects have come before Committee, one has gene- 
rally passed, and independently promoted Bills 
of a reasonable character have been generally suc- 
cessful; on the other hand many a survivor of 
a hard-fought battle in the Commons has been 
rejected in the Lords, We have two such cases to 
chronicle this week, the Windsor and Ascot and 
the Hounslow and Twickenham Railways. 

The former line was promoted independently for 
thepurpose of giving a Great Western route to Ascot, 
and at the same time the wants of the important and 
favourite residential district on the west side of 
Windsor Park were duly attended to, The London 
and South-Western Railway Company promoted a 
line with the same objects, but that the Committee 
of the House of Commons rejected; they therefore 
appeared as opponents, together with an influential 
landlord whose property was interfered with, and 
though they were not able to make much impression 
on the promoters’ case as a whole, they hinted at 
financial weakness, and in the end, much to the 
surprise of most concerned, the Committee rejected 
the Bill. The Hounslow and Twickenham Bill was 
ascheme independently promoted, but practically in 
the interest of the District Railway, who are largely 
interested in the Hounslow and Metropolitan Rail- 
way, of which the proposed line is an extension ; its 
object was to improve the communication between 
Hounslow and the neighbourhood and Twickenham 
and Kingston ; it was opposed successfully by the 
South-Western Railway. 

The Southport and Cheshire Lines Extensions 
Railway Bill is for the purpose of extending the 
authorised line (which at present starting from the 
Cheshire Lines Railway at Liverpool terminates on 
the seashore just outside Southport) into the heart 
of that popular watering-place ; its course for nearly 
the whole distance, about 1} miles, will be along the 
sea front, and it is proposed to enclose and reclaim, 
by means of the railway embankment, a large tract 
of foreshore, which is to be converted into public 
recreation grounds. The scheme was opposed by 
several landowners, who objected to the interposi- 
tion between their land and the sea of the proposed 
railway and other works. The Committee, how- 
ever, decided to pass the Bill. 

The East London Railway Bill has been passed. 
Its object was to form another junction at White- 
chapel with the authorised joint lines of the 
Metropolitan and District Railways in the main road 
near the London Hospital, It will be opposed on 
clauses by the Metropolitan Board of Works, who 
fear that the authorised junction will not be made 
unless the railway company are compelled to carry 
it out before they commence that sought to be 
made under the present powers. 

The Metropolitan Outer Circle Railway Bill has 
also been passed ; this is a very important measure, 
its chief object being to carry round London, instead 
of through it, the large traffic to the docks which is 
brought by the principal railways on the north side 
of the Thames, which have not a direct and inde- 
pendent route at present to those important centres 
of traffic, 

The Bill of the Swindon and Marlborough Rail- 
way has been successful ; its principal object is 
to extend that line toa point on the Solent about one 





mile to the west of the Southampton Water, making 
use by many powers, of the South-Western Railway’s 
Andover and Redbridge line to complete the con- 
nexion between the terminus of its authorised and 
opened line, and the commencement of its proposed 
extension, giving in return to that company running 
powers over its line, and its authorised extension to 
Cheltenham, These running powers were opposed 
by the Great Western, who objected to this admis- 
sion of its rival into the heart of their territory. 

The Didcot and Newbury Railway Company’s 
Bill, the cause of the fight of the session, still 
occupies the attention of the Duke of Bucking- 
ham’s Committee; a cloud of witnesses from 
Southampton and Winchester have been examined 
to show how strong and unanimous is the feel- 
ing in favour of this line; as one of the Com- 
mittee observed, three mayors and a multitude of 
town councillors had been before them and reiterated 
the same tale of desire for access to the North and 
London, which, independent of the South-Western 
Railway, would give them the advantage of com- 
petition by breaking up the monopoly of that 
company. 








AN OLD WATER CLOCK. 
ALTHOUGH the pages of our paper are of course 
largely devoted to the record of new inventions, yet 
the description of old mechanism, especially if it 
embodies an ingenious application of a mechanical 
principle, is always read with interest, Of such a 


character is the water clock we are about to notice, 
and the arrangement of which is conspicuous by 
its simplicity. Its mode of working has even been 
a puzzle to many of those who have seen it. 











The annexed Figs, 1 and 2 show the outward 
appearance of the mechanism, in which A is a her- 
metically closed drum of sheet brass, about 5} in. 
to 6 in. in diameter and 3 in. wide. It is mounted 
on a small steel axle a, which bears on one end 
a small grooved pulley 4. Into the groove of this 
pulley a ring R_ is loosely hung with the numbers 
1 to 12 inscribed on its circumference. A pointer 
p is placed on the projecting end of the axle a, 
without, however, being fixed toit. This pointer 
is weighted on its lower extremity so that it hangs 
vertically pointing always to that number on the 
ring R which is uppermost. Around the axle a two 
threads / ¢ are wound which are fixed to the ceiling 
or to some other elevated point, 

Now, if the apparatus is left to itself, it does not 
roll down rapidly as might be expected, but it 
descends slowly, almost imperceptibly, so that it 
requires even several days to traverse the height 
of a few yards. A somewhat closer examination 
shows that the drum A is partly filled with some 
liquid (probably water), and on the surface of the 
drum there are found indications of an internal 
division into several parts by means of radial par- 
tition walls, There are four specimens of this 
peculiar apparatus known, three of them having 
been found in Bohemia, and one in Moravia. The 
first was discovered at Briinn (Moravia) in 1846, 
but it had been quite forgotten, until it was brought 
into notice again about two years ago, when a similar 
water clock was found at Rehdérfel (Northern 





Bohemia), This latter specimen has a drum of 





53 in. diameter and # in. wide, which shows traces 
of five internal partition walls. It is said to have 
been constructed by a monk in the seventeenth 
century. Public attention having thus been drawn 
to the subject, two other specimens were brought 
to light at Prague; one of them had been found 
some forty years ago amorg many other old appa- 
ratus at the Polytechnic School of Prague, but it 
h \ not been taken notice of since that time. It 
has a drum of 5} in, diameter and 2 in. wide with 
eight partition walls. ‘Lhe pointer p as well as 
the ring R are wanting. ‘The other specimen is in 
the possession of a merchant, who had found it 
among some old iron. It is in every respect similar 
to the others, and having been set going after a 
— of perhaps two centuries, shows the time very 
well. 

Having thus described the apparatus and its 
history, it remains to explain the principle of its 
construction. 

None of the specimens known have been opened as 
yet from fear of spoiling the ‘‘ mechanism,” Thus, 
of course, we have no positive knowledge of the 
internal arrangement. But certainly it cannot 
essentially differ from that shown in Fig. 3. Accord- 
ing to that supposition the drum A is simply divided 
into a number of sectors by radial partition walls, 
which are pierced by the holes mm. Now, when the 
drum revolves in the direction of the arrow, the 
water which partly fills the drum is somewhat raised 
on the left side, and thus the centre of gravity, 
which had been at first directly under the centre of 
the drum, is likewise somewhat shifted to the left. 
It is also easily understood that the centre of gravity 
will soon attain a position, where the head of water 
on the left hand is just sufficient, to pass through 
the orifices m the same quantity of water that is 
raised by the rotating partition walls, so that the 
centre of gravity wili undergo no further change of 
position in reference to the drum. 

Let us now proceed to a closer examination of the 
mechanical action. In Fig. 4 the shaded circle repre- 
sents an enlarged section of the axle a, and G is 
the centre of gravity of the water contained in the 
drum, 

When the apparatus begins to fall, the centre of 
gravity is shifted to the left, as we have already 
shown before. As a matter of course, the velocity 
of the drum, beginning at zero, will constantly 
increase, but the rate at which the velocity increases 
will become less and less as the centre of gravity 
will be nearer to the ‘line of suspension” ¢ ¢. When 
the centre of gravity has reached this line— 
being at Gj—no further acceleration will occur. 
From that moment the drum will descend with 
a constant velocity equal to that which the drum 
had acquired at the moment referred to. 

If at that moment we call the downward velocity 
of the centre O, : v, and the circumferential velocity 


R 
at the point G, : w, we have —=—, if r=aQiyA, 


is the radius of the axle of the drum and R=O, G,, 
the distance of the centre of gravity from the centre 
of thedrum, ‘The velocity » will therefore be: 
meee ss es OD 
Suppose now the drum, instead of being arranged 
as in Fig. 3, to be constructed as shown in Fig. 5. 
In that case the drum forms a ring whose mean 
radius is R, its cross section being F. There isa 
large number of partitions in this ring, each parti- 
tion wall being pierced by a hole of an area f. The 
ring is partly filled with water as shown in the 
figure. Now, if ~ is the circumferentiai velocity of 
the ring (which turns in the direction of the arrow), 
and z isthe velocity of the water when flowing 
through the openings in the partition walls, the 
centre of gravity will remain at a constant posi- 
tion, if: 
wf=uF . : . (2) 
And, as we have (theoretically) : 
w=V/2 gh, 
h being the head, as shown, equation (2) may be 
written thus: a 
fJ/2gh=uF, 
whence : 
u=pV2gh . . .« (3) 


If we introduce this value of ~ into equation (2), 
we have: 
= *“N2gh . . (4) 


ce. 
F R 
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In finding the velocity » we have supposed an 
arrangement of the drum, which does not agree 
with the actual construction; at the same time we 
have disregarded all resistances. Thus it is clear that 
equation (4) is not in any way an exact expression 
of the velocity actually acquired bythe drum, But, 
although the actual velocity may considerably differ 
from that given in equation (4), yet this equation is 
sufficient to show that the velocity » can be made 
very small, for it is even less than the velocity 
corresponding to a fall through the height 4, which 
certainly will be only small. 

We have no intention of giving here an analytical 
investigation into the problem, which would have 
required an amount of work quite out of pro- 
portion with the importance of the subject, but we 
think that we have cleared up the question suf- 
ficiently to show that there is really no puzzle in the 
slow motion of the drum; nevertheless, we freely 
confess that no amount of calculations will ever 
remove the strange impression which everybody 
must feel when looking at the drum as it hangs 
almost motionless on two threads wound freely 
around its axis. It may be also mentioned that Mr. 
Wenzel, who discovered the clock above described 
at Rehdorfel, has constructed a similar apparatus. 
The drum of this apparatus was of wood and filled 
with mercury, the motion of which could be observed 
through the glass cover of the wooden drum. 








NOTES. 
ACCUMULATORS IN THE LABORATORY. 


At the Physical Society on June 17th Mr. 
Bosanquet described the results he had obtained 
in the substitution of home-made Faure accumu- 
lators charged by a magneto-electric machine 
for Grove or other voltaic batteries in working 
electro-magnetic apparatus. He finds that an 
accumulator of twenty cells charged for two 
hours by a Gramme machine will keep hisapparatus 
running fcr a week, and thus save him the trouble 
of re-chargi: ¢ a battery of thirty Grove cells every 
day. In this connexion Professor John Perry took 
occasion to remark that well-made Faure accumu- 
lators, such as those made by the Faure Company, 
and having a layer of minium of uniform thickness, 
do not lose their charge, as is frequently stated in 
print, nor is there that local action which is so 
evident in accumulators made by putting the 
minium in holes cast in the plates themselves. 


Tue ComET oF 1882. 

Dr. Huggins has communicated to the French 
Academy of Sciences his spectrum observations on 
the comet which has been visible this year. A 
photograph of the spectrum given by this comet 
shows it to depart from the carbon-hydrogen type 
of comet which has been common since 1864. The 
photograph exhibits a strong continuous spectrum 
extending from F to H, but without the dark lines 
of Frauenhofer. The native light of this comet is 
therefore believed to be stronger in proportion to 
the reflected sunlight than was the case in the 
comet of last year. There are noneof the brilliant 
bands of cyanogen which were so conspicuous in the 
spectrum of comet b, 1881; but there are five points 
where the light is more brilliant, and these are 
believed by Dr. Huggins to be groups of rays which 
are not resolved because of the feebleness of the 
photographic image. The sodium lines are strong 
in the spectrum, and it is possible that sodium 
vapour exists in the comet. 


Tue InsTITUTION OF MECHANICAL ENGINEERS. 

The preliminary programme for the summer 
meeting of the Institution of Mechanical Engi- 
neers at Leeds has just been issued. The meeting 
will commence on Tuesday, the 14th prox., and 
extend to the Friday following. On the first three 
days there will be meetings for the reading of 
papers, followed on the Tuesday and Wednesday 
by visits to works in Leeds, and on Thursday by 
an excursion to Bradford, where visits will be paid 
to the Exhibition of Textile Industries, and the 
works of Messrs. Illingworth and Son, Messrs. 8. 
C. Lister and Co., and Messrs. Thwaites Brothers, 
&c. The last day, Friday, will be devoted to an 
excursion to Hull, where various works will be 
visited, including those of the Hull and Barnsley 
Railway and Dock Company. On Wednesday 
evening also a conversazione will be held at the 
Philosophical Hall, and on Thursday the annual 





summer dinner of the Institution will take place. 
A very influential local committee has teen formed 
and the meeting promises to be a success. 


LonG-DisTance TELEPHONING. 

Mr. Van Ryselberghe, the sub-director of the 
Observatory of Brussels, whose name is familiar in 
connexion with the remarkable meteorograph, 
exhibited in the Belgian Section of the Paris Elec- 
trical Exhibition, has succeeded in neutralising the 
effects of induction on telephone lines, and thereby 
permitting the despatch of telephonic messages 
over long lines; for example, from Hamburg to 
Berlin, and from Venice to Milan. His method 
also enables him to despatch an ordinary Morse 
telegram and a telephonic message along the same 
wire simultaneously. It consists in graduating the 
rise of current in the telegraph line when a Morse 
signal is sent, so that the sudden induction current 
produced in a neigbouring wire may be obviated. 
This is done by causing the lever contact of the 
Morse signal key to throw in or out resistances from 
infinity to zero as it is pressed down. Another 
plan is to connect the middle of the key to the line 
on one hand and to a condenser on the other. A 
combination of the two plans, however, is found to 
give the best results. 


Tue Evecrric Licut in Tratnys. 

Some interesting trials of the Swan incandescent 
light have been made on a train of the Paris-Lyons- 
Mediterranean Railway Company by M. Jousselin, 
chief inspector, and M. Mors, constructor to the 
company. The train consisted of two first-class 
cars having baggage cars before and behind. The 
front baggage car was lit by two Swan lamps, the 
carriages by four lamps apiece, one lamp in each 
of the four compartments. There were ten lamps 
in all, each of twenty-candle power. The current 
was supplied by a Gramme machine of A type, 
driven by means of a belt and pulley from the axle 
of the front car. The current was used not only 
to feed the lamps, but to charge thirty Faure 
accumulators. The current produced by the gene- 
rator was supplied to the lamps and accumu- 
lators in derived circuits, and when the train 
came to rest, and the dynamo stopped, an auto- 
matic commutator broke the connexion between 
the machine and accumulators, leaving the latter to 
discharge themselves through the lamps and main- 
tain the lights. 


LIGHT AND ELECTRICITY. 


MM. Bichat and Blondlot, in a recent note to 
the French Academy of Sciences on the oscillations 
of the plane of polarisation of light by the dis- 
charge of a battery, have demonstrated that the 
electrical and optical effects are simultaneous. In 
studying the rotation of the plain of polarisation 
under the discharge from a Leyden jar they took a 
polariser and extinction analyser, and placed 
between them a coil of long fine wire having the 
transparent body inside it. The ends of the wire 
were connected to the armatures of a Leyden jar 
and an exciter was intercalated in the circuit which 
permitted the discharge to take place when the 
differential of potentials reached a certain pitch. 
At the moment of discharge the eye perceived a 
flash of light which showed that the plane of polari- 
sation had been deviated. By a modification of 
this apparatus they have proved that the plane 
of polarisation is actually oscillated round its normal 
position by the discharge which is itself oscillatory, 
and that the two oscillatory effects keep time with 
one another. In fact the oscillations of the plane 
of polarisation are either simultaneous with the 
oscillations of the discharge or follow it in an 
inappreciable time after. The retardation, if any 
exist, is estimated by the authors at less than 35353 
of a second. 


ConcaVE GRATINGS. 

Professor Rowland, of the John Hopkins Uni- 
versity, Baltimore, has recently contributed an 
important paper upon gratings to the “ University 
Circular.” It is well known that the main diffi- 
culty experienced in ruling a surface arises from 
imperfections in the construction of the screw of 
the machine. Professor Rowland states that he 
has at last succeeded in making a practically perfect 
screw, one in which he has not been able to detect 
an error of the magnitude of the hundred. 
thousandth part of an inch. The gratings of 
Rutherford, which have contributed so much to an 
accurate knowledge of spectra, were ruled on 





Speculum metal, and the largest of them were 2 in. 
Square and contained 30,000 lines. With the new 
machine, gratings containing 43,000 lines to the 
inch have been already made, and Professor 
Rowland adds that it ruled so perfectly at this 
figure, that there is no reason to doubt but two or 
three times the above number might be ruled in 
lin. All the gratings hitherto made having been 
ruled on flat surfaces, it occurred to Professor 
Rowland to try the effect of ruling spherical 
surfaces. By this means the telescope of the 
ordinary spectrometer is dispensed with, there is 
consequently less absorption, particularly of the 
ultra-red and ultra-violet rays. Concave gratings 
will, therefore, be especially advantageous in 
researches on the distribution of heat in the spec- 
trum and also the determination of the relative 
wave lengths of the different rays. There are also 
several other properties which make the concave 
grating a valuable contribution to physical science. 


SoLIDIFIED METAL PaRTICLESs. 


In a recent article (see ENGINEERING, Vol. xxxiii., 
p. 203) we.gave an account of the interesting 
experiments made by M. W. Spring, professor 
in the University of Liége, on the union of 
finely divided particles of metal by pressure. M. 
Spring has shown that, at a pressure varying from 
5000 to 7500 atmospheres, metallic filings may be 
united into coherent discs. Thus, at a pressure of 
6000 atmospheres, bismuth filings may be united 
into a disc which has a crystalline fracture and a 
density which is identical with that of the metal 
cooled from a molten state. Zinc, again, also a 
very crystalline metal, will weld into a disc at a 
pressure of 700 atmospheres, and the metal will 
even “ flow” into cracks between the die and the 
collar surrounding it, just as in the experiments of 
Tresca lead “flowed” in similar circumstances. 
Professor W. Chandler Roberts, F.R.S., has repeated 
and confirmed many of these experiments of M. 
Spring, whose more recent results are of special 
interest, as he has shown that if filings of bismuth, 
lead, tin, and cadmium be mixed in suitable pro- 
portions, such, for instance, as in Wood's alioy, and 
if the mixture be submitted to a pressure of 7500 
atmospheres, an alloy is obtained which will actually 
fuse at 70 deg. C., the true fusing point of Wood’salloy 
being 63 deg. C. Professor Roberts recently exhi- 
bited some specimens of the solid metals he had 
obtained to the Physical Society, and amongst 
these was an alloy which melted at a temperature 
below 100 deg. C., although the melting point of 
none of the constituent metals was under 230 deg. C. 
It would also be interesting and instructive to 
know if the electric resistance of these alloys 
— from that of the same metals solidified by 
usion. 


. 


AN INTEGRATING ANEMOMETER. 


A good anemometer is a crying want at present, 
and we therefore welcome the ingenious instrument 
recently introduced by Mr. Walter Baily as an 
attempt to provide one. Whether or not the rough 
wooden model exhibited by him at the Physical 
Society will prove a thoroughly practical appa- 
ratus remains to be seen, but it at least promises 
fairly, and deserves to be tried. The apparatus 
consists of a horizontal plane or table in which are 
cut two slots forming a cross with its arms 
towards the four cardinal points. In each slot 
there is a sliding piece, and these two pieces are 
connected by a bar after the manner of the well- 
known instrument for drawing ellipses. The slides 
carry beneath them little wheels or discs having 
their planes perpendicular to the slots and passing 
through the pivots of the bar. The wheels rest on 
a large horizontal disc whose centre is beneath the 
centre of the cross. The centre of the bar is to be 
connected by a vertical stem with a weathercock, 
which will keep it in the direction of the wind 
when looked at from the centre of the instrument. 
The large disc is to be revolved by means of 
Robinson’s cups; and the number of revolutions 
of the wheels then give the integral of the resolved 
parts of the wind in the direction of the cardinal 
points. An electrical arrangement is provided 
having four indicators, one for each of the cardinal 
points. At each turn of a wheel a circuit is com- 
pleted by a small projecting contact pin on the 
axle of the wheel, and this circuit actuates one of 
the four indicators by means of an electro-magnet. 
Recording instruments are, we understand, to be 
substituted for the indicators, and then the amount 
recorded on each in a given time will be propor- 
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tional to the total motion of the wind towards the 
corresponding cardinal points. 
FELLOWSHIPS FOR ENCOURAGEMENT OF STUDY AND 
RESEARCH IN THE — OF tnt: 
hrough the generosity of an anonymous donor, 
on Teisuniie 5 Edinburgh is about to undertake 
a very important step in the way of fulfilling its 
great educational mission. Five Elective Fellow- 
ships for the encouragement of study and research, 
of the value of 100/. each, for one year, are at once 
to be instituted by the Senatus Academicus of that 
University, at whose pleasure they may be made 
renewable for one or two further years. There 
will be no examination for elections to these 
Fellowships, but the qualifications and circum- 
stances of the applicants will be carefully taken 
into consideration by the electoral body. The 
applicants must be graduates of a Scottish univer- 
sity, not being more than thirty years of age at the 
date of application, but they must not be assistants 
to any professors or examiners in any departments 
of knowledge required for degrees. The Fellow- 
ships are intended for persons who have attained 
some proficiency in, and who are desirous to pro- 
secute, unprofessional study and research in one of 
several subjects which are named, and am -ngst 
which there are pure and applied mathesu.ics, 
experimental physics, and chemistry. Each Fellow 
will be expected to reside in Edinburgh during the 
next winter and summer sessions of the University 
(1882-83), so as to prosecute his particular branch of 
study under the advice of the professor to whose 
department the subject belongs ; and within a year 
after his election he must give evidence of his pro- 
gress by the preparation of a thesis, the completion 
of a research, the delivery of a lecture, or in some 
other way approved by the Senatus Academicus. 
These Elective Fellowships are not tenable by any 
persons holding fellowships, scholarships, or bur- 
saries in any university. We may confidently 
expect that this excellent scheme will result in 
stimulating original research in such a way as has 
not hitherto been known in Scotland. The elec- 
tion is expected to take place next October. 


RaILways IN New SoutTH WALEs. 

The construction of a railway from Sydney to 
Illawarra will shortly be commenced. The line 
will start from Macdonaldtown, and a station will 
be constructed at the junction at this point, or the 
Eveleigh platform will do duty asa station. The 
next place where provision has been made for a 
station is near the crossing over Cook’s River road, 
fronting Lord-street. Another station will be 
erected at the junction of the Marrickville and 
Unwin’s Bridge road. The next place where a 
station is to be erected is at Cook’s River close to 
Unwin’s Bridge, on the north or Sydney side of the 
river. From that point there is no very suitable 
site for a station, in consequence of heavy cuttings 
and steep gradients, until the village of Koggerah is 
reached and there, at the junction of Bay-street 
with tiv Rocky Point road, a locality know> as 
Ocean View, a station will be placed. Further on 
provision for a station has been made at the back of 
Koggerah church and school, and again at Webber’s- 
lane, connecting the old Illawarra road with Tom 
Ugly’s Point road. Then a station site has been 
taken near the Gardeners’ Arms, at Hurtsville. From 
there no provision for station purposes has been 
made until George’s River is reached. The line 
will follow what is known as Oatley’s Grant to 
George’s River, and there will be a bridge over 
the river, and probably a platform at the end 
of the bridge. After crossing the river the 
line will run for several miles through the 
land of the Holt-Sutherland Estate Land Com- 
pany, Limited, and land has been marked for 
a station just outside the Holt-Sutherland Estate, 
between the township of Sutherland and the 
northern boundary of the National Park. Pro- 
vision for another station has been made a 
couple of miles further on, where the road to the 
National Park Camp leaves the Bottle Forest. 
The line will then proceed for some distance 
through the National Park, and provision has been 
made for a station site on the southern boundary of 
Bottle Forest village. From that point the rail- 
way will follow the Bottle Forest road for about 
four miles to the vicinity of what is called the 14- 
mile post, which represents a distance of 14 miles 
from the Bulli Pass on the Campbell Town and 
Wollongon road; and after leaving the Bottle 
Forest road, the line will fall towards the sea and 
to a crossing at the Port Hacking River. Thence 








there will be a tunnel through the Bulgo Range to 
the sea coast, which will be skirted for some dis- 
tance, and then the line will pass through Stanwell 
Park, the property of Mr. Justice Hargrave, and 
by means of a tunnel, through the Coal Cliff to 
Clifton, which is to be the terminal point at present. 
The next section of the line will perhaps carry it 
to Wollongong or Kiama. 


THE DurHamM CoKE TRADE. 

A change of some moment in the manufacture of 
coke seems likely to prove a great benefit to the 
coke manufacturers in the South Durham district. 
It was feared a few years ago that the coking coal 
of that great district would be speedily exhausted, 
but the introduction of the disintegration process, 
enabled coal that had been previously deemed unfit, 
to be used in the manufacture. And there is now 
a successful attempt to utilise what have been 
previously bye-products in the manufacture. About 
twenty years ago attempts were made in this direc- 
tion at the great works of the Messrs. Pease, at 
Crook, but they were given up because of the 
limited results. Some two years ago a paper was 
read at the meeting of the Iron and Steel Institute 
of the success of French attempts in this direction, 
and the method has now been successfully attempted 
near Crook and is likely to be adopted elsewhere 
in the Durham coalfield. It is evident that that 
success will be of the utmost value to the coke 
manufacturers, because the bye-products that have 
been wasted become valuable—so valuable that the 
aggregate value of the quantities that could be 
obtained from the coke made iu this country for 
metallurgical purposes alone, has been estimated at 
over one million sterling. If even a portion of this 
sum can be realised by the makers it will be an 
immense benefit, and will lessen a great evil in the 
coke-burning district. The production of coke, 
too, in the South Durham coalfield is continually 
growing, and in that growth there has been the 
enlargement of the need for some method of 
utilising what have been long the waste products 
of the manufacture. In the score of years that 
have elapsed since the early efforts were made, the 
value of tar and ammoniacal liquor have been very 
greatly increased, and thus the value of the success 
of the present attempts is much more than it would 
have been a score of years ago had success attended 
it fully then. It remains to be seen how far the 
process will be adopted, and whether there will be 
a field for the use of the whole of the liquor that 
will be produced as the use of the process enlarges 
the production. Its value is great, and it is to be 
hoped that its adoption may be expedited by the 
increase in the value of the products that have been 
so long wasted. 


A New ELectro-DyNAMOMETER. 

At the meeting of the Physical Society of 
London, which was recently held at the Clarendon 
Laboratory, Oxford, an electro - dynamometer, 
which has some novel points of construction, was 
exhibited by Dr. W. H. Stone, F.R.S. It was 
designed for measuring the currents used in the 
medical applications of electricity, and originated 
in a suggestion of Mr. W. H. Preece, made at the 
Society of Telegraph Engineers, when Dr. Stone 
read a paper on “ Medical Electricity,” which we 
referred to ima recent Note. The chief novelty in 
the new instrument is the use of aluminium wire 
instead of copper for the suspended coil. Alumi- 
nium is chosen because of its lightness as compared 
to copper, and its equal conductivity to copper, 
weight for weight. In an electro-dynamometer 
the movable coil ought to be as light as possible, 
other things being the same, as it plays the part of 
a needle and is deflected by the current just as the 
aluminium needle of a quadrant electrometer is 
deflected by the difference of potentials between 
the quadrants. The aluminium coil of Dr. Stone 
was made from silk-covered wire prepared by 
Messrs. Johnson and Matthey, and is wound into 
without a frame, the convolutions being bound 
together by small ties of silk and a lacquer of amber 
varnish such as is used by photographers. Dr. 
Stone recommends this varnish for delicate elec- 
trical uses instead of the ordinary shell-lac varnish. 
The coil is suspended from two fibres of silver gilt 
wire, such as is used in gold-lace making. This 
wire is gilt before it is drawn, and has a high con- 
ductivity. Thus a metre of wire ;45 in. in 
diameter measures 9.8 ohms, whereas * plati- 
num wire of the same length and thickness 
measures 62.2 ohms. As the current is con- 
veyed to the suspended coil by this wire, 





it is important to have it of low resistance. 
Moreover, the gilt surface makes a good clean con- 
tact with the aluminium wire of the coil, and thus 
overcomes one of the leading obstacles in the way 
of using aluminium wire for electrical purposes. 
Dr. Siemens and others have tried to use alumi- 
nium before, but the difficulty of getting a good 
soldered joint was found to bea drawback. The 
gold and aluminium clamped together or soldered 
after the aluminium is electro-plated with a solder- 
holding metal, is likely, however, to answer the 
purpose. Aluminium hasalsoa high specific heat, and 
is very difficult to fuse, therefore it is adaptable for 
resistance coils. The bifilar suspension is necessary 
in Dr. Stone’s instrument to give the coil a direc- 
tive force and bring it back to zero. The silver- 
gilt wires are hung from two brass springs placed 
horizontally and opposite each other. These springs 
can be drawn apart if need be by means of adjust- 
ing screws in order to vary the sensitiveness of the 
needle. The instrument is small in size, and of a 
portable construction. 


THE MaGnaGHI Fioatine Compass. 

The floating compass, invented by Captain Mag- 
naghi, is now in use on board the Duilio, and will 
probably be generally adopted in the Italian Navy. 
Its main feature is the suspension of the needle in 
water, to which has been added one-tenth its volume 
of alcohol, contained in a vessel with a perforated 
bottom, which allows the liquid to rest ultimately 
on an elastic diaphragm. The addition of the 
alcohol prevents t’ » water from freezing under low 
temperatures ; anu che elastic diaphragm allows it 
to expand and contract during atmospheric changes; 
without danger of breaking the glass which covers 
it, or admitting air. On this liquid the needle floats, 
enclosed in a hermetically-sealed ellipsoidal case, 
which is very delicately suspended upon a conical 
brass pivot. The pivot has a sapphire top and a 
jade point, and the friction is diminished to the 
utmost possible degree by the most perfect polish. 
The needle usually consists of six bundles, each 
made up of five pieces of the best ribbon steel, 
thoroughly tempered before being magnetised, and 
separately tested after. These pieces are kept apart 
by strips of cardboard soaked in oil, and their 
number can be increased if necessary. Wherever 
in the apparatus two metal surfaces or edges meet, 
friction is prevented, and closure secured, by a 
layer of blotting paper soaked in mineral wax. 
This is exclusively used for the purpose, because it 
is insoluble in alcohol; and even the marks and 
figures in the outside ring are rendered distinct by 
being filled in with the same substance blackened. 
All the interior parts of the instrument are silvered, 
in order to prevent oxidisation and galvanic action 
between the various metals composing it, and to 
keep the fluid perfectly colourless and transparent. 
The compass proper (including the floating case 
with the needles) weighs in the air about 750 
grammes ; but in the liquid it exercises a pressure 
of only about 6 grammes on the point of support. 
The chief advantage claimed for this invention is 
that the resistance of water being great towards 
rapid movements and inconsiderable towards slight 
ones, it leaves the motions of the needle practically 
free, while shielding it (by its own incompressibility ) 
from all shocks from without. The compasses of 
the Duilio were not in the least agitated by the dis- 
charge of the 100-ton gun, nor by the motion of the 
screw, although the supports on which they were 
placed were in such a position as to feel the vibra- 
tion greatly. They were somewhat disturbed by 
the rolling and pitching of the vessel ; and to meet 
this difficulty, modifications were made in the shape 
and arrangement of the different parts, so as to 
render the floating case thoroughly centrifugal, 
distribute great portion of the weight round the 
circumference, and fix the point of suspension very 
little above the centre of gravity. The result of 
these arrangements is, that when the compass is 
tilted by the movement of the ship, the needle is so 
slow to change its position, that before it has again 
become horizontal the motion is reversed, and the 
inclination counteracted. The needle is also very 
little affected by changes in the angle at which the 
terrestrial magnetic current is inclined to the hori- 
zon, Which varies in different localities, in con- 
sequence of the needles being so much shorter than 
the diameter of the compass, and being placed too 
low with regard to the point of suspension. This 
is proved by the simple test of holding a powerfui 
magnet directly over the north point of the com- 
pass, when even this great increase to the vertical 
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force produces only a very slight change in the 
inclination of the needle. The compass is fitted 
with a special sextant, in which various improve- 
ments have been introduced, to increase the facility 
and accuracy with which observations can be taken, 
especially in twilight and cloudy weather. A 
detailed description of both instruments, with 
illustrations, will be found in the Rivista Marittima 
for February and April. 


Great NoRTHERN AND GREAT EASTERN 
Ral.ways. 

Goods and mineral traffic was commenced on 
Monday over the whole of the Spalding and 
Lincoln joint line of the Great Northern and Great 
Eastern Railway Companies; passenger traffic 
cannot, of course, be commenced until the line has 
been officially approved by the Board of Trade. 
The construction of the new line was mainly 
brought about by the Great Eastern Company, 
which for some years has been endeavouring to 
obtain running powers into the Yorkshire coal dis- 
trict. The Great Northern Company steadily 
opposed the rival company’s scheme for a long time, 
but at length a better understanding was arrived 
at, and the two companies combined their forces 
for the purpose of forming a new line from Spald- 
ing to Lincoln. The advantages accruing to the 
Great Eastern Company are obvious. Hitherto 
this company has been unable to convey its goods 
traffic further north than March, and the whole of 
the goods traffic from the north has been carried as 
far as March by the Great Northern Company. 
Now, however, the Great Eastern Company has 
running powers to Black Car Junction at Don- 
caster, so that the whole of the Yorkshire coal- 
fields are now open up toit. The Great Eastern 
directors also expect a large excursion traffic from 
South Yorkshire and Lincolnshire to the East 
Coast watering-places; and it is intended as an 
experiment to run express trains from Lincoln to 
London (Liverpool-street), a distance of 140 miles. 
The new line will also be advantageous to the 
Great Northern Company, which has running 
powers over the Great Eastern line to St. Ives, in 
Huntingdonshire. For the purpose of construction 
the line was divided into two sections—the forma- 
tion of the first, from Spalding to Ruskington, 
near Sleaford, being carried out by Messrs. Kirk 
and Parry, contractors, under the supervision of 
Mr. A. A. Langley, the engineer to the Great 
Eastern Company ; while the second section, from 
Ruskington to Lincoln, was constructed by Messrs. 
Baker and Firbank, contractors, under the super- 
vision of Mr. R. Johnson, engineer to the Great 
Northern Company. The first section from Spald- 
ing to Ruskington was opened on the 6th of March. 
The section about to be opened is 20 miles long. 
The route from Ruskington is straight and fairly 
level as far as Roulston, where the line deviates to 
the right of the Blankney estate, and then passes 
to the left, avoiding Nocton Hall, through Potter- 
hanworth, Branston, to the right of Canworth, and 
into Lincoln. At Greetwell Junction a loop 
line leaves the main line and passes through 
Lincoln on the south on an embankment and 
bridges, crossing Canwick-road at the south end of 
Messrs. Robey and Co.’s foundry, Sincil Dyke, just 
north of Sewell’s Walk, High-street, and the 
Witham, near the private carriage road of Major 
Ellison, and rejoining the main line at a junction 
near Pigewipe. This line has been constructed for 
goods and mineral traffic, and will materially lessen 
the traffic hitherto passing over the level crossing 
in High-streeet, Lincoln. There are six stations 
on the second section, viz., at Digby, Scopwick, 
Blankney, and Metheringham, Nocton, Potter- 
hanworth, and Heighington. They are of equal 
size and similar design, and are excellent village 
stations. Attached to each station is a large 
and convenient yard, goods warehouse with 
weigh bridges, cattle and sheep pens. The station 
masters’ houses are all detached. The stations and 
buildings formed a separate contract, and were 
built by Messrs. S. and W. Pattinson. In the con- 
struction of the second section Messrs. Baker and 
Firbank encountered many difficulties, the chief of 
which was at Washingborough cutting. This cut- 
ting was nearly a mile anda quarter in length, and 
the greatest depth is 46ft. Some idea of the 
heavy work met with here may be gathered from 
the fact that over 500,000 cubic yards of rock had 
to be excavated. This stone proved, however, 
useful in forming the high embankment through 
Lincoln. At Heighington another cutting had to be 





made three quarters of a mile long and 42 ft. at the 
greatest depth. As, however, this was nearly all 
clay land, the task was not of a very formidable 
nature. Another great work was met with at 
Nocton, where three-quarters of a mile of hard 
rock had to be cut out to a depth of 32 ft., about 
250,000 cubic yards of rock, harder than that at 
Washingborough, being here excavated. There was 
also a small cutting to make at Dorrington, but this 
was of comparatively little moment. The bridges 
over Canwick-road, Sincil Dyke, High-street, and 
the River Witham at Lincoln are not very elegant 
structures, but they are strong and well built ; and 
those over roads have only one span, so as to avoid 
any interruption of traffic. The permanent way 
of the new line is of the best kind, being laid 
throughout with steel rails 30 ft. long and weighing 
84 lb. per lineal yard. The total cost of the whole 
line has been about 1,000,000/., the contracts of the 
second section amounting to 300,000/. 








FOREIGN TECHNICAL LITERATURE. 

Tue Coal Trade Journal (New York, June 14) 
apnounces the completion of a locomotive intended to 
consume gas insteac of coal. The tender carries a 500- 
gallon tank to contain the naphtha from which the gas 
will be produced. It was built at the Grant Works, Pa- 
terson, N.J., and is about to be tested on the Erie Railway. 


The Bulletin des Adjudications (Paris, June 29) states 
that atrial of a combined steel and iron armour-plate 
recently took place at Gavres. The three regulation 
rounds were fired at it without causing the least separa- 
tion, and with very slight penetration. The result is 
considered so satisfactory as to result in inducing the 
Government to adopt compound plates. 


The Revista Minera (Madrid, June 24), in an article 
on the mining industry of Asturias, gives a table of the 
number of mines in the province. These comprise iron, 
lead, copper, calamine, cinnabar, antimony, nickel and 
cobalt, manganese, sulphate of barytes, coal, and lignite, 
the entire number being 1149, of which only 512 are 
worked. The total value of their output for 1881 was 
4,047,696 pesetas. 


The Oesterreichische Zeitschrift fiir Berg-und Iliitten- 
Wesen (Vienna, June 24) is informed that a Belgian 
engineer has lately been experimenting in the workshops 
of the Bergisch-Mirkisch Railway, at Witten, with a 
secret process—which he claims to have discovered— 
for welding ‘steel at a red heat. The surfaces to be 
united are polished and smeared over with a liquid, then 
brought to a red heat and weided. Several of the bars 
united in this way were placed in a testing machine and 
strained to breaking, but in no case did they separate at 
the weld. It is said that the secret has been sold to two 
firms in the district for a considerable sum. 


The Deutsche Heeres-Zeitung (June 28) learns that the 
Kénig Wilhelm armoured frigate (which was run down 
off Folkestone in May, 1878) will shortly make her trial 
trip after having been repaired. The cost of the repairs 
is estimated at over 2 million marks ; her original cost 
was 10,102,828 marks. 

The new ironclad for the German navy (the vote for 
which was passed by the Reichstag in 1881) is shortly 
to be commenced. She will have compound armour, 
constructed by the Dillinger Iron Works, and will 
belong to the same class as the Sachsen, Baden, Bayern, 
and Wiirttemberg corvettes. The contract for her con- 
struction will probably be given to the Vulcan sbip- 
yard, at Grabow. 


In the notice of the sixteenth annual convention of 
the Master Carbuilders’ Association held in Philadelphia 
during the past month, the Railroad Gazette (New York, 
June 16) publishes the report of the Committee of the 
Association appointed to consider the advisability of 
increasing the size of freight cars. Circulars had been 
sent out by the committee to a number of railway 
officials, asking their opinion upon a number of ques- 
tions bearing upon the matter. A large proportion of 
replies were received, from an analysis of which the com- 
mittee came to the conclusion that freight can be carried 
in 30-ton cars with as much safety as—and greater 
economy than—in cars of less carrying capacity. It 
recommends that any company building 25 or 30-ton 
test cars should increase the weight of the wheels to 
575 lb., and use the Master Carbuilders’ standard axle, 
or a larger one. 


La Meétallurgie (Paris, June 28) announces that the 
Alta Italia Railway Company proposes to construct large 
engine and carriage shops at Turin. They are to be 
built and fitted with machinery on the most improved 
systems, and several of the engineers of the company are 
about to make a tour through England, France, Belgium, 
and Germany, with the object of gaining information 
before the works are commenced, 

It is rumoured that two large steam shipbuilding 





yards are to be established on the Brittany coast by a 
company with a capital of 5,000,000 francs. The foremen 
will be English, the workmen and all the other officials 
French, 

The St. Chamond Steel Works are preparing to anneal 
in oil on a new plan guns of the largest calibre. The neces- 
sary plant for this operation is now being constructed. It 
consists of a pit 72 ft. long, 42 ft. 6 in. wide, and 52 ft. 6 in. 
deep. In the centre is a pit 15 ft. 9 in. in diameter, and 
49 ft. deep, in which will be an enormous vertical tube 
containing the oil. The ovens for heating the guns will 
be placed in the pit; and above these, on the ground 
level, will be the cranes for introducing and withdrawing 
the cannon and lowering them into the oil tube. At the 
present time the guns are placed horizontally in the oil; 
but the vertical arrangement has been decided upon, it 
having been found that in the former position they bend 
slightly. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Important Discovery of Coal.—It is stated that the 
borings for coal which have}been carried on for some time 
at West Bank, near Carlton, have proved successful in so 
far that good coal has been reached. The thickness of 
the seam has not yet been stated. The discovery of the 
coal at the place named is in accord with the scientific evi- 
dence recently given before the House of Commons Com- 
mittee on the Hull and Barnsley extension, by Profesor 
Green, of the Yorkshire College. 


Proposed Improvements at the Grimsby Docks.—The 
efforts of the Smackowners’ Association to obtain more 
dock accommodation are likely to have some substantial 
result at no very distant date. As the ontcome of the 
memorial which was presented to the directors of the rail- 
way company in London, a week or two since, plans have 
been prepared in accordance with the suggestions made, 
and estimates formed for the probable expense of carrying 
these {plans into execution. A number of the railway 
directors have visited Grimsby, and interviews have been 
held with the representatives of the trade. Foremost 
among the proposed improvements in the extension of the 
pontoon round the east side of the new fish dock, and the 
thorough dredging of the dock. 


The Yorkshire College.—The contracts for the new 
buildings, which are to be commenced forthwith, have been 
let to the following contractors: Messrs. John Wood and 
Son undertake the work as excavators, bricklayers, masons, 
founders, and smiths; Messrs. Langley Brothers are the 
carpenters and joiners ; Mr. James Seaton takes the slater- 
ing; Messrs. Franks and Evans the plastering; and Mr. 
J. Lindley the plumbing, gasfitting, glazing and painting. 


Sewage Scheme for Sandal.—Mr. W. T. Harrison, one 
of the inspectors of the Local Government Board , has held 
an inquiry at Sandal relative to an application of the local 
board of that township for power to borrow 6400/. for 
sewage purposes, &c. The plan suggested is that of 
filtration, and it is proposed to construct three tanks near 
the Barnsley Canal at one of the lowest parts of the board’s 
district, each tank to be capable of containing 20,000 
gallons, which is considered to be sufficient for the whole 
of the board’s district. Mr. Harrison has recommended 
certain slight alterations, which have been adopted. 


Improved Trade in the Heavy Departments.—Now that 
the half-yearly settlements have been completed there are 
indications of a sterling revival in the local iron and steel 
trades. The demand for best sheets and plates is so £ 
that even if no fresh orders came up for three months to 
come there would be plenty of work for the hands. We 
hear of one house alone putting on two hundred extra 
hands in the plate department, and that within a fortnight. 
Armour-plate manufacturers have more on hand than they 
can comfortably fulfil in a couple of years, and the success 
of the composite plates is now firmly established. In the 
po gen, branches, after the dulness of the preceding 
quarter, a busier time has arrived, and, with the exception 
of the coal trade, prospects are brighter now than has 
been the case for twelve months past. 





BritTisH SoutH AFRICAN RAILWAys.—On the Ist of 
January the capital invested in railways in British South 
Africa was 8,000,000/., and the number of miles open was 
961. There was a great increase in receipts in 1881. They 
reached the respectable figure of 874,4001. 


ABYSSINIAN TuBE WELLS.—Messrs, Le Grand and 
Sutcliffe, of Magdala Works, Bunhill-row, have, we are 
informed, received an order from the War Office for 6000 ft. 
of Abyssinian tube wells and pumps, and 50 sets of driving 
—— for Egypt, in view of military contingencies 

ere. 


New SoutH WELSH Raitways.—At the date of a recent 
return the rolling stock upon the railways of New South 
Wales included 215 locomotives, 490;carriages, 4443 goods 
vehicles. In comparison with the home traffic it should be 
borne in mind that the population of New South Wales is 
still“under 800,000, and yet 5,440,138 passengers were 
carried, of whom 1,495,662 were first-class, and 2,944,476 
second-class, included in which, generally, were 12,375 
season ticket-holders. The goods traffic was 224,603 bales 
of wool, 1,123,166 tons of minerals, 521,773 tons of general 
goods, and 793,498 head of live stock. There was an 
increase in 1881, compared with 1880, of 70,1991. from pas- 
sengers and 138,451. from goods traffic which also increased 
the interest pon capital invested inlines opened to traffic 
from 3.34 per cent. per annum to 4.36 per cent. per annum. 
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Nos. 
and | 
Dates. 


1882 
June 
27 
2921 
3022 


3023 
8024 


3025 


3064 
8065 
8066 
3067 
8038 


3069 | 
8070 | 


3971 
3072 | 


3078 | 
807 4 | 


8075 
8078 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 












































































































































CompiLep By W. LLOYD WISE. 
APPLICATIONS FOR PATENTS DURING THE WEEK ENDING Nos. | NAMES, &c. No. | Name. No. | Name. No. Name. 
JULY 8, 1882, and | op appLioaNis. ABSREVIATED TITLES, Ge. pe " 
ann sn All xe | Fiecht a | Hall mee Sh 
--— 2485 iechter 27 all. 2840 | Shaw. 
In the Cases of Inventions co unicated from Abroad — | | (Kirk and | 2749 | Cheswright, | 2842 | Atkin, 
the Names, &c., of the Communicators are given in | | Fender). 2751 | Braham and | 2844 | Browne, 
Italics after the Applicants’ Names. 3078 | 1 A , Timmis, West- | Utilising the rise and fall of tidal |} 2534 | Aitken. | _ Seaton. 2846 | Foakes. 
} | _ waters. 2546 | McLaren andj 2753 | Wordsworth | 2848 | Ward. 
| 3079 Ph iain. | Electric lamps i a |} and Wol- 2850 | Johnson 
oF ee its ABBREVIATED TITLES, &0. pond | “ae 2601 | Cooke, 2755 | Chadburn. | 2ss4 | Bare 
7 3081 | W. Skelhorn, London. | Aswivel for use in jewellery. 2615 | Scherff. 2757 | Imray 2856 | Engel 
, eens = — 3082 | 8. piewbald, and 8 Boilers. | pos: | crm . ne ng Pe aa 
| ornley, Liverpoo. || 2652 tone. 275) ake 2858 arden 
3083 | E. Detmold, Putney. | An improved writing ink. || 2683 | Sleep. : (Moffatt), | 2860 | Neal. 
1 oo Sitesbhan bead 3084 8. Copeland, Beverley. Machine oon separating potatoes into| - — 2761 — and | 2862 ——— 
ing, Pinxton. aching hooks. i| v 268 redge ampe. ( Brecheissen). 
w opin > India-rubber tyres. || 3085 | Gedge. Leach, — auth for sinking tub pane noe po a. 2864 et ; 
ns, Mancheste i } 269 cMillan 27 ustice (Davis 
G. Moss, London. Velocipedes. || 8086 | Wirth. Schmidt, Printing or stamping ink. (McMillan), (Church). 2866 | Allix. , 
8. mL J, Chandler, | Apparatus for the manufacture of || 3087 | J. Dodd, Oldham, and | Looms for weaving chenille. 2693 | Smith, 2772 | ae 2870 | Clark 
ondon gas. W. Adam, Kidder- | 2695 | Swaine, 2774 | Dixon, (Schweizer). 
E. A. Sperry, Cortland, Dynamo-electric machines, and | minster. 2697 | Brooks 2776 Varley. 2872 | Board. . 
New York, U.S.A. mechanism for securing uni-|) 3088 | J. W. Bradley and J. | Machinery for combing wool, &c. (Chew). 2778 | Hesketh. 2874 | Avery. 
formity and controlling the cur- || Wood, Bradford. | 2699 | Howard andj 2780 , Morgan and | 2876 | Gaskell and 
rents, and electric lamps. (Com-|| 3089 | H. A.A. Thorn, Lon- | | Busechibonding flrearms. Bousfield. Kidd. Hurter. 
plete specification). | don. 2701 | Leask. 2782 | Smethurst. | 2878 | Simpson 
J. T. Garratt, London. | Blow-pipe lamp. || 3090 | Barlow. Lenoir. 8elf-acting mules. 2703 | Morris. 2784 | Haddan (Weck). 
PR mary Newton | An improved fitting for horseshoes. | 3091 | J.C. W. Stanley, Lon- | | Utilisation of certain deposits. = —. ° on ——e 2880 prepa 
tewar don. 27 ton an 27 Siar 2882 ycock. 
J. W. Cook, London. es Ly partitions in| 8092 | C. hs Collins, Man- | Safety valves. “on | — sii | ee 2884 Gatale. 
class-rooms | chester. 7 nderson. 788 | ner, 2890 | Al 
De Pass. Quennec. Glass furnaces, I 3093 | J. Howard and E.T. | Ploughs. } 2711 | ‘finn, Harris, 2790 | ye (Aron). . Dickineon. 
Abel. Srasseur. Floating lights. 1} | Boustield. Bedford | and Evans.§ 2792 | Godsell. 2892 Perkin and 
F. J. Prince, London. | Stopping and re-starting tramway || 3094 | J. x. W. Petrie, | Apparatus for washing wool, &c. || 2713 i a“ a | nce =» Scott. 
cars, | hdale. ( Wiar 27 ibray au 289 wan. 
JR my B om D. | Safety lamps. 3095 | H. Gunaily aad A. E. | Overflows of valve closets. pot i. ae m 2900 | Clark 
organ, 1reorky. i} | ubert. London. | | 2717 asey. 802 | Miller, (Brennan, 
Isaac. Vogel. ene Ss Seetneant electrical |; 3096 | H.  Conolly, Hamp- | Water waste preventers. | 2721 | —- and _— pate Munn, Dun- 
illumination | gtead. i] pencer. 2808 | Buchholz. can, Meri- 
F. A. Bonnefin, Lon- | Receiving and collecting excremen- || | ae | A. Watt, Liverpool. Secondary batteries, || 2723 | Gumpel. 2810 | Cheesebrough! wether, and 
on. titious and other waste. 1} | J. D. Sprague, Upper | Pencils. || 2725 | Cameron andj 2812 | Lake Davison). 
G. Hare. London. Photographic cameras. | Norwood. | Anderson. | (Heinrich). | 2902 | Sprague. 
oS — andJ. Dynamo-electric machines. | | 3099 | A. R. Leask and F. P. | Preparation of carbon filaments. || 2727 er and 2814 | Wilson. E 2904 Nixon. 
erry, London. Smith, London. 1 iel 2816 | Simpson andj 2906 Culpin. 
J. A. Drake and R. | Syringing the leaves of plants. 3100 | Lake. Neustadt, Machinery for sewing carpets. | 2729 | Beardmore. | _ Parnell, 2908 | Combe. 
Muirhead, Maid- (Complete specification), 2731 | Brewer 2818 | Sellon. 2910  Keiway. 
) pies eer Stable Atti || $101 | R 2 “eae Lon- | An improved arc electric lamp. i} -_ one urbiaur). _— ae — — 
. Mowill, Pec ° e Dgs. i} | 2733 orris. 282 axter. 29 itt ( er). 
3102 | J. et sae R. ae pene bo pe ge — pits in in|| 2735 a. 2830 ._ and ~ eaeeeh 
artin, Saint Aus- e washing of china c || 2737 rewer. | erry. 922 ells. 
C. P. Nezeraux, Paris. Galvanic batterics. (Complete speci-|| July 1 ell. “ “ i 2739 Higging- 2832 | Edwards 2924 | Hardtmuth. 
Jication), J 310 Ww A. a Valon, | Bricks and tiles. {| | bottom and (Roche). 2926 binson, 
R. Wallwork, Man- Machines for cleaning knives, forks, | Ramsga 1] Siuart. 2834 | Clark (Frey). } 2928 | Mock. 
chester &e. || 3104 W. Tioeenten, Dun- | Picker-arms for power-looms. | 2741 | Zanni. 2836 | Lake 2930 | Imray( Page). 
W. Froggatt, Notting- Internal stoppers for bottles. dee. 2743 | Edwards. (Gruson and | 2932 addan 
ham. 3105 | R., J., and H. Wilder, | Semone elevators or asin (Choliet and Belhoff ). (Ritchers). 
. L. Willard, London.| Incandescent electric lamps. Wallingford. mac Choilet) 2838 | Perkins, 2934 | Brewtnall. 
T. P. Wymond, Lon- | Instrument for drawing corks. 3106 | R. Bell. Liverpool. | Propellers ‘tor steam vessels. | 2745 | Klein | Wimpenny, | 2938 | Mallinson, 
don. 3107 | C. H. Cathcart, Sut- | Secondary batteries. (Bittner) and Evans. 
Erskine Meister, | Production of certain derivatives of ton, Surrey. ao: 
Lucius, and Briining alpho oxyhydro-chinoline and of | 3108 _ Haddan. Brush. | Secondary batteries, &c. Il.—Announced Ju’y 4 
beta oxyhydro-chiuoline 3109 | H 0, A.E.Grunbaum,| A safety oar. ees a — a pesca 
J. 3B. Whytehead, | Slicing materials into strips. | Stratford, Essex. | 
Ilkley. , 3110 J. Brownrigg, Winder-| Door furniture. No Name. No. Name. No, Name. 
R. Barker, Seacombe. | Abstracting gold and silver from || mere. —{|—_—_. — say ee =a 
their ores by the combined action || 3111 | J. F. Kilburn, Melt- | | Scouring, dyeing, and sizing hanks. 1882 1882 | 1882 
of electricity and mercury. | am 2067 Von Naw- 2787 | Lafarque. 2827 | Guilleaume. 
Spence. Kotyra, Telephone receivers. 3112 | J. Bromley, Leeds. | Removing surplus —_ in the| rocki 2789 | Howden. 2831 | Morgan- 
acaulay-Cruikshank, lusulating and protecting electrical || | process of colour prin } (Geist). 2791 | Lipps. | Brown 
Binta, conductors. 113 | 8. D. Cox, New Charl- | Rendering peat A ny for litter'| 2236 | Loder. 2793 | Teer. (Toussaint). 
R. Searle. Hackney. Manufacture of artificial stone. } ton, Kent. | for horses. 2562 Heney, 2795 | Knowles. 2833 | Robertson. 
C i he? R. | Handles of lawu-tennis bats, &c. || 3114 C. H. aes, Rew | Forming or imitating articles of | 2625 Sones. 2797 ~— 2835 | Lake (Bank- 
. Moth, Lon- castle-upon-Tyne glass {| 2767 ustice (Teufel). | mann). 
don 3115 | . P. Martin, Vienna. | Generators. 1} (Church) 2801 Proctor. 2839 | Chittenden, 

} i B. Mount, Mel- | Glass-melting furnaces. 1} $11 + Y. Emery, Canon- | Veuetian blinds. | 2769 | Imray = ee 2841 | 
ourne. | ury. } | (Fablochkof)| 2805 opkins, 2843 | McIntyre. 
‘. — jt a | Preparing fibrous substances. 8117 We vce ant | a ee beer, &c., above E 2771 | Parqubarson. a and _ Fiemabache. 
aberry. Rochdale. | itaker, Burnley. | _ their level 2777 vans, urt. 9 | Johnson 
T. W. Webley and T. | Breechloading small arms. | 3118 | J.T. Ward, Ossett. | Steam boilers. 379 Float. 2807 | Epstein. | (Brenot & 
Brain, Birmingham. | } $119 | J. M. and J. B. Draper,| Mechanical parts of musical instru-|| 2781 | Lake (De /a | 2809 | Brierley and |  Brenot). 

Mewburn. Rigaud, | Regulating the production of elec- || Blackburn. | _ ments, such as organs. | Roche). Brierley. 2851 | Mason. 
tricity. | $120 | J. H. Davies, Ipswich. | Galvanic batteries. 2783 | Haddan 2815 | Brown. 2853 | Moore. 
Newton. ie Société | Cartridges. | $121 |, &- Lloyd, Har- Velocipedes. ani. —_ ae ad 2855 | Say. 
Anonyme Dynamite rne. 2785 | Von Naw- 282 rooks. 
Nobel. | 3122 | Clark, Haegele, Plating certain metal surfaces with || —— rocki 2825 | Haddan 
T Seanpeen, Sheffield .| tones ingots from moulds. | metals. (Mann and (Roder). 
Lake. Frobeen. | Chucks for turning lathes. 3123 | F. Sara, Plymouth. | syphon for drawing off liquids. Facobi). | 
Hancock. Griine. | Rollers jon genes Je used for || J ~ A LE @ . ae ere ‘ 
| _ transferring, printing, &c 312 astie, Greenoc eam and hand steering apparatus. ENT CTED FOR SIX MONTHS 
Von Nawrocki. Jacovi. | Explosions in — filled with coal || 3125 | C. Wigg, Liverpool. Manufacture of carbonate of soda ae — aoe SPECIFICATIONS oe sees 
| and other 3126 | G. T. Jenkins, Lon- | Side saddles. 3 aE eRe : 
E. C. Barron, London, | Securing aun, &c., to boots, &c. on. For Particulars, see Corresponding Numbers in Lists of 
Betbeder. Bourse. Magnetic compasses. $127 | G wane Lough- | Artificial stone or concrete. Applications for Patents. 
roug 
$128 | R. M. Lowne, London. | Electric logs. 
W. R. Wynne, Lon- | Detachable gas-lamps. 8129 | T. Varley, Waltham- | Machines for generating electricity.|| No. Name. No. Name. No. 5 Name. 
| on. | stow, al 4 oe 
D. MacEachran, Gree- | Refining, purifying, or clarifying | Greenwood, London. 1882 es) 2 | 
| mock. soomentans and other sub-|| 3130 | G. c- Capell, Passen- | Fan for 1 eamoneine hot air from|| 3025 | Sperry. 3039 | Nézereaux. 10 | leks i 
stances. | am. cropg in stack. Neustad?!). 
Longsdon. Arupp. Production of sound ingots and ap-|! 3131 | Clark. Jfeacham, Permanent way of railways. 
Ly Stock SS 3182 | Clark. Phelps. Valves for steam engines. iComplete NOTICES TO PROCEED. 
eae tock- pening sorting fur. specification). = : : 
por 3133 | J. Jeffs, Islington. Producing and applying motive 1—Tiene for entering Opposition expires Friday, 
W. Stroudley, Brigh- | Working railway points and signals. | _ power. (Complete specification). July 21, 1882. 
ton. , P 1 { 3134 | | eet onion. | — ET — 
J. Carr, ee crew propellers, 3135 | L. Ho don | Preparing t act and jelly. 
on-Tyn 3136 | R.M.Ruck,Chatham.| Shackles. __ No. Name. No.| Name. No. | Name. 
|% R. and W. Hard- | Fluid meters, &. ea | ae. Faye | Fonte pe =. _— 1889 7882 | 1882 
ing, i138 | G. Hunter, Egham. unnelling and quarry 1 " ee — 
C. Catlow, ‘Burnley. | Looms for weaving. tae sae eee ed 906 a aes a ana pe ae 
De Pass. ' Roosevelt & | Electuic arc lamps. GRANTS OF PROVISIONAL PROTSOTION FOR SIX MONTHS. || 4. pAOW).. | 3) Biver ser | Briggs a0 4 
W.. Doras, Liver- | Hooks for bulge barrels seadind meee Oe Oe omey 922 St. George. | ira) oe 
2 e 926 Margetson&} 949 | Wo 017 ewis. 
pool. 7 ) 
he =z, ate Manutactess of hypo-sulphite of I.—Announced June 30, 927 our - a ha! ~~ — oy 
ise iken soda. ¢ . aioli s - Sy - 
H. Binko, Finsbury. | Electric railways and tramways, éc. l - Snorrock. . —_ 1099 ie 
| ¥;8. Forster, Streat- Protuction of the active principles || No. Name. No. Name. No.| Name. 936 — oq on eten j nono 
am. of the hop, &c. —_— | ’ | : = . 
W. Bell, Lancaster. Furnaces of steam boilers. 1882 | 1882 1882 | 939 Groth 961 | — and 1107 pbeaton. 
ke. Hartmann. Mills for grinding corn, &c. 976 | Lake 1858 | Leefe. 2270 | Simons. (Milders). } ogel. 1168 ewburn 
Martin, Vallangin. Sharpening saws. (Shedlock). | 2244 | Thallon. 2402 | Rhodes. (Fender) 


8077 | 
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No. 


Name. 


Name. No. | Name. 


1882 | 
1919 | 
1931 | 
2195 | 





1882 
2549 
2585 
2618 
2633 
2657 
2659 
2700 
2723 
2757 


Lea. 
Yates. 
Smith and 
Taylor. 
Figge. 
Truman, 
Ottenheimer. 
Imray 
(Ki eed 


Hyatt. 
Beilby. 
Crompton. 
Engert. 
Harris. 
Brain. 
Ogle. 
Gumpel. 
Imray 
_(Clamond). _ 


2 | 

218 | Beech (Fer- 

|  guson). 

1282 | i 

1487 | Halse. 

1516 | Imray (La 
Soctete 
Anonyme des} 
Cables 
Electriqués) 


2320 | 
2326 | 
2418 | 
2428 | 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non- Payment of the Third Fear’ ‘8 Samp Duty of 501. 





No. | No. 1 
1879 


2499 | 


} 
No, | 


1879 
2409 
2410 | 
2412 


Name. Name. Name. 





Clark 
(Kirby). 
Martin. 
Henderson 
(Girées). 
Heiser. 
Holmes. 


Jensen 
( Torrey). 
1 | Thurlow. 
4 | Goolden and 
Mackay, 
Tussaud 
Paxman. 


Lissagaray. 
Howell. 
Browneand | 245 
Davies. 245 
Ewing. 
| Bowick and 
Bowick. 


2501 
2503 
2415 | 
2417 2506 
2508 


2455 | 
2458 | 


ib. 


July 25, 1882. 





Name. 





(Shedlock). 
Howitt. 
| Hudson, 
Hancock 
(Griine). 
Webster 
(Wedster). 
Tongue 
(Ziome- 
zynshki). 
Davey. 
Abel 
(Kraehmer) 
Macvay and 
Sykes. 
Nordenfelt. 
| Crookes. 
| Taylor and 
|  Wethered. 
Smith. 





227 0 
2345 


2370 





| Mackay. 


Clark 
(Depoully & 
Depoully). 
Clark 
(Dennis). 
Cope and 
Brewer. 
De Lalande 
(Chaperon). 
Vavasseur., 
Clark 
(Williams, 
Williams, &' 
Williams). 
Brockie, 
Major. 
Burnside. 
Anderson. 
Simons, 
Bickerton & 
Bickerton, 
Brockie. 








No. 
1882 


2375 
2493 
2533 
2545 | 
2604 | 


2611 
2663 
2675 | 


2722 
2748 
2759 


2806 
2814 
2818 
2890 


2904 





SEALED, 
I.—Sealed Be. 30, 1882. 


PATEN 


Name. 


Gimingham. 
Leather. 
Turnbull. 
Humphery,. 
Des Vceux 
(Bernstein). 
Cooper. 
Farmer. 
Alabaster, 
Gatehouse, 
& Kempe, 
Gillman and 
Spencer, 
Price. 
Bramwell. 
Lake 
(Moffatt). 
Deards. 
Wilson, 
Sellon. 
Allan and 
Dickinson. 
Nixon. 





Name. 


No. 


Name. 


Name. 





Nicholson & 
Mather. 
Hewitt 
(Harris). 
Chaster. 
Morgan 
(Sudheim), 
Stubbs, 
Morgan- 
Brown 


1882 
218 


Newton 
(Societe 
Anonyme 

des Appariels| 


Automatiques} 


pour Ac- 
crocher et 
Décrocher 
les Wagons 
de Chemins 


| Lake 


(Levalley), 
Grimston. 
Wright and 

Mackie. 


| Wright and 


Mackie. 


| Wright and 


Mackie, 
Hemmich. 


| Smith. 


2418 


2419 
2123 


No. 
1875 
2255 


_2279 


Lake (Sholes, 
Page, and 
Carr), 

Gordon, 

Clerk. 

Clerk. 

Greener. 

Kesseler 
( Wegelin, 
Hiibner, and 
Pollacsek), 

Bibby, 
Bibby, 

3aron, 
Baron, & 
Duerden. 

Booth. 

Hunt (Has- 
tings). 

Tasker, 

Tasker. 

Wirth 
(Zarge). 

Blackburn & 
Blackburn. 

Martin. 

Spittle, 

Pamphilon & 
Peyton. 


oR —Through Non 


Name. 


Tylor and 
Martin, 
Walker. 





2459 | 
2460 


2462 | 
2463 
2468 | 
2470 


2471 | 


2472 
2473 
2478 
2479 | 
2480 
2482 
2484 
2485 
2489 
2490 | 


2491 
2492 
2493 | 


2495 | 


2498 


| Ryland. 


Owston. 

Lake (O/ivier-] 
Lecq). 

Fisken, 

Sutclitfe, 

Neil. 

Baron Smis- 
sen (Wit- 
kowsky). 

Fenby and 
Greenwood. 

Buchanan, 

Browett. 

De Voorde. 

Scott. 


Restieaux, 
Dunderdale. 
Skurray, 
Longsdon. 
Merzbach 
(Blanchetti), 
Bamford. 
Hornsby, 
Bonnall, 
and Black. 
Brasseur & 
Dejaer, 
Sutcliffe. 


> riog 
sriggs. 


Lake (Bind- 
schelder and 
Busch). 

| Lake (Bind- 
schelder and 
Busch), 

| Childs ( Weg- 
mann), 

| Justice 
(Mitchell), 

Wirth 
(Meister, 
Lucius, and 
Briining). 

Bell and Hen- 
derson, 

Black and 
Marshall. 

King (Lester). 

Pieper 
(Pollack), 

| Everitt. 

Coutas, 

Molesworth 
and Ward. 

Hayward. 

Briggs. 

| Clark (Falei- 
maigne Fils) 

Trotman, 


oPepment ofthe Seventh Fear’ Stamp 


No. 


Duty of 100%. 


Name, 


1 
Nicholson & 
Mather. 
Laveissiére. 


No. 
875 | 
2312 


317 | | Bond, 


Name. 


Cleland. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR’S STAMP 


__DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 


Name. 


No: 


Name, 


No. 


Name. 


| Scott. 
| Waters, 
| Oldmeadow. 
Hughes. 
Lake (Reid & 
Eastwood 
Tranter, 

90 | Kingston. 
1896 | Brown and 
| _ Saunders. 
Dence and 

Mason, 
Keith. 
Hawksley & 

Wild. 


| _ de Fer). 
| Woodruff and} 
Barson, 
Chisholm, 
Lake (Rudolf 
and Pichler) 
Meeze, 


(Petersen). 
Blair. 
Lakeman, 
Morgan 

(Reid). 
Perry, Salamon, & 
Allin, | Phillips. 
Groth . Wirth 

(Giilcher). (Society for 
Boult the Manu- 

Jacture of 
Wood Pulp 
at Grel- 
lingen). 

Verity, 

Verity, and 

Banks, 
| Webster, 

Green- 
wood, and 
Green- 


1909 
(Valentine). 
Jackson. 
Wirth (Réhr). 
Spencer, 
Consterdine, 
and Kim- 
berley. 
Perry. 
Waliner. 
Brewer (Brin 
and Brin). 
Shelley. 


1920 | 
1958 


1960 | Lake (Zane). 

1978 | Lake 
(Favier), 

Lake (La 
Societe de 
Tassigny 
Freres et 


2042 





Cie.) 
Clark ( Wood 
& Living- 


630 
632 


[I1.—Sealed July 4, 








No. 


1882 
124 
130 
147 
201 


Name, Name, 





Corneby, 

Glaser 
(Schiller). 

Hazlehurst. 


Phillippi. 
Henley. 
Ellis. 
Yelloly and 
Elwes. 
Vaughan 
(Liirmann). 
Spencer, 
Consterdine, 
and Green- 
wood. 
Clark 
(Pidgeon). 
Pitt (Rocour). 
Lake 


| Pym. 
| Kennedy. 
Lake 


(Hanscom), 
| Jensen 
| (Suillot and| 
David). 
Vernon. 
| Beiggs. 
| Fordham, 
| Parlour. 
Fox. 
Pim and 
Sands. 
9 | Rucker. 
| Wolfe 
(Casse). 
102 | Sykes and 
Abbott. 399 
Knight. } 


FINAL SPECIFICATIONS FILED. 
June 24, 1882, Nos. 5646, 5648, 5649, 5650, 5651, 5654, 5662, 5664, 
5665, 5667, 5681, 5691, all of the year 1851, 
poor 12, 451, both of the year 1882. 

5668, 5669, 5677, 5678, 5685, all of the year 
1881, and 92 of the year 1882, 

5674, 5676, 5682, 5686, 5687, 5688, 5689, 5699, 
5713, a'l of the year 1881, and 109 of the 
year 1882, 

5433, 5692, 5696, 5702, 5703, 5704, 5708, 5714, 
5739, all of the year 1881. 

5705, 5710, 5715, 5730, 5740, 5741, all of the year 
1881, and 38, 143, both of the year 1882. 

5239. 5716, 5717, 5718, 5720, 5721, 5723, 5725, 
5731, 5732, 5733, 5734, 5735, 5736, 5738, 5742, 
5743, 5744, 5745, 5747, 5748, 5749, 5751, all of 
the year 1881, and 4, 9, 13, 15, 33, all of the 
year 1882. 


204 
214 (Hopkins). 
| Clark 
(Hopkins). 
Barlow. 
Dixon 
(Brénner). 
Chambers. 
Gatehouse. 
Mugnier, 
Engel 
(Petersen). 
Chambers, 


691 
283 759 | 
299 
300 


940 
1400 
1927 
1938 


(Maxim). 
Clark (Hours- 

Humbert). 
Slater and 

Hancock, 


320 





1984 








116 





26, » 
27,» 


28, 
29, 
30, 





3 | Wavish. 
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NOTICES OF APPLICATIONS FOR LEAVE TO y ILE DISCLAIMERS 
AND MEMORANDA OF ALTERATIONS. 

F. C, Marshall, Tynemouth. No, 4185 of 1880. V. ‘alve gearing. 
Any person intending to oppose such application must leave parti- 
culars in writing of their objections at the office of the Attorney- 
General, New Court, Temple, London, within twenty-one days 
from the date of the London Gazette in which this notice is pub- 
lished. 

J. C. Martin, Richmond, No. 1300 of 1877. Manufacture of 
white lead, and apparatus employed therein. Any person intend- 
ing to oppose such application must leave particulars in writing of 
their objections at the office of the Solicitor-General, 1l, New 
Court, Carey-street, London, within twenty-one days from the date 
of the London Gazette, in which this notice is published, 

E, Turpin, Paris. No. 4544 of 1881. Manufacture, treatment, and 
application of hyponitric anhydride, and apparatus therefor. Any 
person intending to oppose such application must leave particulars 
in writing at the office of the Solicitor General, 11, New Court, 
Carey-street, London, within twenty-one days from the date of the 
London Gazette in which this notice is published. 

E. Barnes, London. No. 8019 of 1871. Gas furnaces. Objec- 
tions must be left at the office of the Attorney-General, New Court, 
Temple, London, within twenty-one days from the date of the 
London Gazette in which this notice is published. 


—_— 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JULY 1, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Iliustrated. 
Where Inventions are communicated from abroad, the Names &c., of the 

Communicators are given in italics. 

a se of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C,, either personally, or by letter, ‘enclosing amount of price 
and ‘postage, and addressed to Mn. H. READER LACK. 

3896. apeninerz for Spinning, Doubling, and 
Winding Yarns: Lancaster, Accrington, and 
E. Slater, padener. . (8d, 19 Figs.|—The rings are not let into 
the rail as is usual, but are carried by screwed brackets projecting 





from the bar B, The copping motion is produced by the cam D, 
and the length of the chase is varied by the adjustable quadrant 
F', which can be moved near to or further from its centre of 
motion, To the quadrant F is attached an adjustable projecting 
lever H, by means of which the motion given by the slide can be 
regulated to produce the cop bottom “ As the projecting lever H, 
being attached to the quadrant F', raises the chain slightly at F3, 
when the quadrant recedes the extremity of lever H, being sup- 
pressed by the adjustable bracket J, the quadrant F! is caused to 
recede by the pressure of the weight of the slide bars and their 
attachments.” The eccentric K in the slide is to obtain the addi- 
tional depression of the rings preparatory to dofting. The traveller 
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, 
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} 
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consists of a small clasped spring ring inserted in a circular recess 
in the ring, and carryingan eye, It is constructed so as to swivel 
upon a pivot ina radial direction to and from the cop, so as to 
come in contact with the yarn and cause the spindle to act asa 
fulcrum to the traveller, and thus give the yarn a greater power 
over it. The specification illustrates several modifications of such 
travellers. To wind cops or pirns on a spindle a conical) roller, 
formed to the proper angle, is arranged on a neighbouring vertical 
screw. This rollercarries the guide wire and is revolved inter- 
mittently by the cop, the rotary motion causing it to climb up the 
spindle. The roller actsthe part of the cup in the ordinary frame, 
but there does not appear to be any traverse motion for the yarn. 
(September 8, 1881). 

4002. Manufacture of Cast Iron. &c.: H. J. 
Haddan, London. (/. Chaine, Lyons) (2a. J—The ores are 
applied in a pulverulent state so as to obtain a “ uniform repartition 
and proportion” of the raw materials, (Provisional protection not 
allowed. September 16, 1881), 


4368. Apparatus for Propulsion: J. R. Purssell, 
London. (2d.)—A gas engine and a reservoir are fitted to receive 
from a pump air for use as motive power. (Provisional protec- 
tion not allowed. October 7, 1881), 


4520. Exhibiting and Protecting Trade Marks, 
&c.: F.Mousley, Birmingham. (2d.)— Trade marks, &c., 
are applied to the base of drinking glasses. (Provisional protection 
not allowed, October 17, 1881). 


4716. Labelled Bottles and Jars Used by 
Chemists, &c.: M. Hardcastle, London. ([2d.]—Talc is 
employed for tablets instead of glass, (Provisional protection not 
allowed, October 27, 1881). 


4768. Manufacture of Antiseptic Drinks: J. 
Ascough, Handsworth, Staffordshire. (2d.)—Boron 
is the antiseptic element. (Provisional protection not allowed, 
November 1, 1881). 


4780. Insulating Electric Conductors, &e.: A, 
T. Woodward, New York, USA. (6d. 2 Figs—The 
invention relates to the mode of rendering the whole of the con- 
ductors and test-boxes water and air-proof, and at the same time 

















of permitting easy access to the test-boxes, The conductors are laid 
in a tube and run in with a non-conducting composition composed 
of silica, 66 parts; resin or pitch, 34 parts ; wax, 26 parts ; and oil, 
3 parts. The mixture does not penetrate the testing-boxes, 
although it surrounds them on allsides. (November 1, 1881). 


4958. Apparatus for Regge Traders’ Orders 
at Railway Stations, &c.: w. Lindsay, Dublin. 
(2d.]—Is a box with a horizontal slot, Mt provietenas protection not 
allowed. November 12, 1881), 


4978. Appliances for Securing Boots, &c.: J. O. 

Spong, London. (24.]— Consists of strips of metal jointed at 
one end, so that they may be opened and closed. (Provisional 
protection not allowed. November 14, 1881) 


5046. Production of Aerated Waters: A. P. 
Price, London. (2d.)}—Water, &c., is impregnated with car- 
bonic acid gas obtained from alcoholic fermentation. (Provisional 
protection not allowed. November 17, 1881). 


5050, Apparatus for Automatically Trans- 
mitting and Receiving Signals, &c.: F.R. Francis 

and C. Donovan, London. [6¢. 6 Figs.|—When a door 
or window, to which the apparatus is fitted, is opened, an electric 
circuit is completed and a signal sent to the police station. The 
current rings a bell and actuates a numbered indicator. (Novem- 
ber 18, 1881). 


5060. Apparatus for Preventing Accidents in 
Hoists: S. Empsall, Halifax, Yorks. [6d. 3 Figs.)— 
Movable lattices are fitted to the cage and hoist to protect the 
entrances to the well. (November 19, 1881). 


5094. Brake Blocks for Railway Vehicles: I. A. 
Timmis, Westminster. (2d.]—These are made of rolled or 
forged, or out of rolled or forged iron or steel. (Provisional 
protection not allowed. November 22, 1881). 


5139. Tricyoles, &c.: F. Beauchamp, Edmonton, 
Middlesex, (6d. 4 figs.j}—Firstly, a slow motiou is obtained 
by the direct application of the propelling power to the outer 
circumference of the driving wheel; secondly, a grip wheel or 
pulley operated by a hand lever has its rotary motion communi- 
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cated through gearing to the driving wheels ; and thirdly, the axle 
may be divided to facilitate steering. (November 24, 1881). 


5146.* Reservoir Penholder: W. Hampton, 
Busby, Renfrew, and W. H. Grey, Partick, Lanark, 
N.B. [2d.)—The penholder containing ink gives an automatic 
flow to an ordinary nib. (November 25, 1881). 

5149.* Velocipedes: W. H. J. Grout, London. 
[2d,)—The brake acts on the hubs of the driving wheels. Refers 
also toa form of gearing, to making cranks of tubes, and to a 
peculiar treadle, (November 25, 1881). 


5150.* Vessels for Containing Fluids: J. Imray, 
London. (W. Kowalevsky, Moscow). (2d.]~These are made of 
spherical or spheroidal form. (November 25, 1881). 


5159. Galvanic Batteries: R. E. B. Crompton, 
London, and D, G. Fitzgerald, Brixton. (4d) — 
Relates, firstly, to the method of obtaining in an electrode a porous 
structure, offering large surface, by the removal through solution, 
chemical action, or heat, of a component originally brought into a 
condition of intimate admixture or combination with the per- 
manent component of the electrode, Secondly, to the preparation 
of porous electrodes by the removal, through electrolysis, of 
sodium, potassium, zinc, cadmium, iron, antimony, copper, or 
silver from mixtures or alloys of one or more of these metals with 
lead, Thirdly, the construction of electrodes by the compression 
of mixtures containing lead in a subdivided state, together with a 
component or components to be removed by solution or otherwise. 
(November 25, 1881). 


5163. Two-Wheeled Carriages: J. M. Stuart, 
London. (64. 12 Ffigs.}—Consists in a novel arrangement of 
various parts, (November 26,1881), 


5171. Apparatus Employed in Brewing: A. Kin- 
der, London. (6d. 2 Figs.}—Consists of a steam-jacketted vessel 
fitted with stirrers for effecting the conversion of raw grain, with- 
out the use of chemicals, by the action of heat, steam, or pneumatic 
pressure, and agitation, (November 26, 1881). 


5181.* Artificial Light Apparatus for Photo- 
graphing: R. Simmonds, Glasgow. (24.)—Kefers to the 
production by burning @ pyrotechnic composition of three lights 
within a lantern and their arrangement therein. (November 28, 
1881). 


5183. Purification of Water for Domestic Pur- 
poses, &c.: P. Spence, Manchester. (id.j—This is 
done by adding salts of alumina, or alumina and iron in sufficient 
quantity to cause the impurities to fall to the bottom. (November 28, 
1581). 


5184. Knobs and their Attachment to Spindles: 
E. W. Buller, Birmingham. [fd. 12 figs.j—the attach- 
ment is effected by means of a spring pawl upon a loose sleeve in 
the neck of the free knob through which the spindle passes; the 
pawlengages in teeth on the spindle, and is released by a pusher. 
Also refers to the attachment of metal or other necks to knobs of 
fragile material, and to securing spindles in knobs by using the 
spindle as a core and runving lead or cement round it when in 
position, (November 28, 1831), 


5187.* Looms: R. and R. Vickers, Burnley, Lanc. 
{24)—These improvements are designed to impart a uniform 
amount of drag to the warpbeam. (November 28, 1881), 


5188. Looms: J. Bullough, Accrington. [é/. 
10 Figs.}—To ease the strain on the healds, which takes place on 
the occurrence of a float, an india-rubber tube is pla-ed over the 
upper shaft, and a similar tube under the lower shaft, and the 
healds are knitted round both shafts and tubes. If the healds be 
violently pulled in either direction the tube will collapse and pre- 
vent the full shed being formed. Two metal strips are carried 
along the inside of each tube. and when the tube collapses these 
strips touch. If they be connected to the poles of an electric 
generator a current will then be transmitted to apparatus adapted 
to stop the loom. The same result may be attained by causing the 
air included in the tube to operate a mercurial contact. (Novem- 
ber 28, 1881). 


5189. Burning or Baking Pottery Ware, &c.: J. 
Roberton, Glasgow. [fd 6 Figs.)—Consists in so con- 
structing the lining of the kiln of channel or L-shaped tiles that 
no gases from the heating agent may penetrate to the chamber 
containing the articles being burned. The shelves for supporting 
the ware are made with corrugations. (November 28. 1581). 


5193.* Pulleys, &c.: W. H. Price, Wrexham, 
Denbighshire. (2d.]—Instead of the bore of the pulley touch- 
ing the shaft on which itis fixed all round, there are only two or 
nore Coutact places. (November 2s, 1581). 


5196. Cocks and Valves: D.R. Ashtonand J.N. 
Sperryn, London. [(d. 5 Figs.j—Kelates to screw-down 
cocks or valves, and the invention consists, firstly, in making a 
tight joint around the spindle by means of a cupped plunger on 
the spindle; and, secondly, in operating the valve by a screw cap 
separate from the spindle, and having an internal screw thread 
which screws upon an external thread on the barrel. (November 28, 
1581). 


5197. Manufacture of Malleable Iron: W. R. 
Lake, London. (6, Bea/s, Buffalo, N.¥., U.S.A.) [6d. 1 Fig.} 
—Consists in producing malleabie iron directly from the ore by 
placing the ore and fuel in a reverberatory or ordinary puddling 
furnace in a sloping mass or masses, leaving a free space on the 
hearth upon which the iron may be balled, after raking down the 
metallic iron from the sloping surface. (November 28, 1881). 


5198. Secondary Batteries for the Production, 
&c., of Electric Currents: C. H. W. Biggs and w. 
W. Beaumont, London. (6d. 7 Figs.)—In the usual form of 
secondary batteries the products of electric decomposition appear- 
ng at the poles are collected and retained in the charged battery 

















chy Ww 

Kote 

ep alg OD 
‘a - H 

| == 

\| 

i | 

| j 

i 1 D~ - 
@ = 

CT. \ 


> 


5 
P| 





itself, but according to this invention. these pioducts are collected 
in separate receivers, and are recombined as required. Instead of 
obtaining the hydrogen by electrolysis it may be generated by 
chemical means, and, in some cases, the oxygen may be prepared 
43 peroxide of lead in a similar way. Referring to the illustration, 
A is @ vessel containing the electrodes N N'; it is connected to the 











hojder D, into which any excess of hydrogen evolved during the 
charging of the buttery is conveyed. A pipe I conveys the col- 
€cted hydrogen into chambers formed in the porous lead elec- 
trodes, and a coil, heated by a gas jet, is provided to intensify the 
action of the gas when required, The office of the pipe G is to 
maintain a constant head of water in the receiver D, The elec- 
trodes are made from finely divided lead, preferably that obtained 
by reducing sugar of lead with zinc, placed in a suitable mould and 
made to cohere by pressure. (November 28, 1881). 


5199.* Composition for Disinfecting Sewage, 
&c.: A.M. Clark, London. (P. Schlosser, Paris). [2d.j)— 
Chloride of zinc, potash,and phosphate of lime are mixed together 
in suitable proportions; other ingredients may be added. (No- 
vember 28, 1881). 


5202.* Boilers, Condensers, &c.: P. J Lynam, 
Ballinasloe, Ireland. (2d.)—For heating purposes a set of 
thin metal plates is arranged longitudinally within fire inlets, flues, 
&e. (November 29, 1881). 


5203. Machinery for Printing Fabrics: J. Kerr 
and J. Haworth, Church, tanc. [fd. 4 Figs.}—Is chiefly 
intended for the production of that class of prircting in which it 1s 
desired to print a pattern across a piece atintervals greater than 
the circumference of the printing rollers, The ends of the print- 
ing roller mandrels are acted upon by a chain having raised pro- 
jections in such way that it is removed from the fabric at the end 
of its pattern. The rollers are then locked until another projection 
withdraws the locking device, when they are forced on to the 
fabric by spiral springs. (November 29, 1881), 

5206.* Railway Switches: E. D. Reynolds, Lon- 
don. (A. W. Reynolds, Ottawa, Canada). [2d.)—Consists mainly 
in a double railed link to take the place of the frog now in common 
use, (November 29, 1881). 


5210." Centrifugal Hydro-Extractors: F. Bates, 
Sowerby Bridge, Yorks. (2¢.)-—For the purpose of reduc- 
ing vibration the casing is mounted on springs. (November 29, 
1881). 


5211. Sewing Machine for Making Button Holes: 
J. Hunt and J. S. Fairfax, London. [ls. 46 Figs.j)— 
The operation consists in clamping the material to the cloth plate, 
and causing the machine to sew @ single row of stitching at a 
definite rate of advance, then to make a few longer stitches with- 
out advancing, whichforms a bar, then a similar row of stitching 
to the first but in the reverse direction, and finaliy another bar. 
The hole is afterwards opened by a blunt-edged chisel. (No- 
vember 29, 1881). 


5212. Manufacture of Animal Charcoal from 
Bones. &c.: T. Hadfield, Liverpool. (/. Keddish, Bor- 
deaux), (6d, 2 Figs.}—The bones are filled into vertical or nearly 
vertical retorts arranged in rows on each side of a central flue, 
so that the gases of the furnace, but not the fuel itself, shall sur- 
round the retorts and be drawn off at or near the lowest part of 
the chamber walls into flues regulated by dampers. (November 29, 
1881). 


5213.* Apparatus for Heating Conservatories: 
J. Nicholl, Halifax, Yorks. (2d.)—Iwo cones form the 
walls of water spaces through which the products of combustion 
pass in pipes slanting through the water. (November 29, 1881). 


5214.* Machinery for the Manufacture of Casks: 
F. McC. Scott, Liverpool. (2/.)—The staves are cut to the 
proper bevel by reciprocating knives. (November 29, 1881). 

5216. Hydraulic Motors, &c.: J. E. Liardet, 
Brockley, Kent, and T. Donnithorne, London. 
(8d. 12 Figs.}—T'ne motors resemble a turbine in plan. They con- 
sist of two screws, an inner fixed one which directs the steam 
on to the blades of an outer fixed hollow screw. They may have 
any number of threads, and each thread may make one revolution, 
or more or less as found convenient. (November 29, 1881). 


5220.* Railway Sleepers: A. G. Browning. (2. 
Leslie, Calcutta). (2d.}-—Are of wrought iron or steel in the form 
of a flat plate with a rib on the underside. (November 29, 1881), 

5224. Window Sashes: E. V. Harris, Winchester. 
(6d. 6 Figs.}—The stiles and meeting rails are rebated together 
so as to form an air-tight joint, the sashes being connected to the 
frames by a pin joint to allow the sash to be turned to any angle, 
and lifted out of its bearings. (November 29, 1881). 


5225. Extinguishing Fire, &c.: W. H. Phillips, 
London. (84. 15 Figs.]—Relates to the construction of appa- 
ratus for discharging powerful jets of water by the power resulting 
from the gravitation of a weight or by pressure on collapsible 
vessels. For actuating pumps, &c., steam is rapidly generated by 
the combustion of wooi brought into contact with nitrate of 
potassa, (November 29, 1881). 


5227. Manufacture of Rings, Hooks, &c.: J.V. 
Hope, Wednesbury, Stafford. [(d. 3 /igs.—A die having 
a reciprocating motion gives motion to, or works synchronously 
with, such other dies as may be required to complete the shaping 
of the article operated upon. (November 30, 1881). 


5228. Dams, Retaining Walls, &c.: J. Thomas 
Bangor, Wales. [6d. 3 Figs.)}—Consists in first constructing 
a metal casing having the form of the wall, and sufficiently strong 
to withstand the strain of the filling and to resist being corroded 
through until such filling has become hard. (November 30, 1881). 


5229.* Utilisation of Electricity for Lighting, 
&c.: W.R. Lake, Loadon. (J. 8. Widiams, Riverton, N.J., 
U.S.A.) [4d.]—Relates to the development of light and heat by the 
passage of an electric current, firstly, through a pulverised or 
granulated conductor, and, secondly, through a liquid conductor. 
(November 30, 1881). 


5230.* Manufacture of Cut Pile Fabrics: J. H. 
Johnson, London. (4. 0. Deiétoille and H.J. B. Lechopier, 
Paris). (4d.j—In manufacturing Moquette carpets according to 
this invention the threads forming the pile are wound singly upon 
bobbins instead of being wound in pairs as formerly. (November 
30, 1881). 
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Motive Power Engines: J. Bell, Wishaw, 
7 Figs,]—Consists (1) in casting the slides in one witb 


Sia Fig. 2 





a SS 












B= 


the c.linders of compound engines 








the bed; (2) in arranging 





tandemwise; (3) in constructing a governor with weights enclosed 
within & rotating case, and acting against springs; (4) in an 
improved arrangement of stuffing-boxes. Referring to the illus- 
trations, the box is constructed to admit the flanged bashes EF 
bored to fit the piston rod and ground into each other st am-tight. 
Each bush is eut into segments, by preference four. Around the 
packing and between that and the inside of the stuffing-box is 
left the chamber J into which are drilled holes L through which 
the motive fluid passes to hold the packing up to the rod. (No- 
vember 30, 1881). y 


5233. Utilisation of Electricity for Lighting, 
&c.: W.&. Lake, London. (/. 8. Williams, Riverton, N.J., 
US8.A,) (ls. 72 Figs.|—This invention relates to the utilisation of 
electricity for lighting and heating. The first part is illustrated 
in Fig. 1, in which there is shown a conductor having its two main 
portions connected by a series of transverse filaments, which form 
SO many passages for the current, The ends of the main parts of 
the filaments are held between split clamps of metal. which obtain 
an elastic hold. In a modified lamp the bars a! are arranged ver- 
tically, the conductor when in the blank resembling a gridiron. 
Secondly, a number of independent filaments are included in one 
globe, and are furnished with contact pieces, so that one or more 
may be placed in circuit at one time. These contact pieces are 
operated by hand, Thirdly, a number of platino-iridium wires are 
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arranged in an exhausted globe upon a form by which they are 
bent into a balloon-like, fan-like, or other shape. Fourthly, an 
incandescing bridge is made of a number of thin lamine laid 
together to the end that arupture may not extend across the whole 
of them. Fifthly, the light-emitting carbon is encased within a 
hollow piece of glass and surmounted by a reflector p (Fig. 2). 
The specification illustrates several modifications of this idea, 
Sixthly, the invention relates to apparatus wherein the electric 
current is caused to develop heat, Many methods of applying this 
are illustrated employing terra-cotta, water and air for the diffu- 
sing media, and controlled, as to. temperature, by hand or by the 
expansion of fluids or metals. (November 30, 1881). 

5235.* Matches: J. L. Mapple, London. [(2/j— 
The splints are boiled in oil or tallow to make them more iaflam- 
mable. (November 30, 1881), 


5236. Steam and Hand Steering Apparatus: J. 
N. Holliday, Sunderland. [6¢. 3 Figs.J—hechains con- 
nected to the tiller pass over two sheaves. These sheaves are 
carried upon a spindle in the crosshead of the piston-rod of the steam 
cylinder. Upon the same spindle there is keyed a wormwheel 
whose teeth are in gear with a large screw, parallel to, but above, 
the piston-rod. When the piston is forced back by the steam the 
sheaves are carried bodily, and at the same time they are rotated 
by the teeth of the wormwheel gearing into the screw, which is 
Stationary, after the manner of a pinion and rack, It is stated 
that by this means an increased length of lift is obtained without 
double chains. In hand steering the crosshead is locked and the 
screw rotated. (November 30, 1881). 


5237.* Obtaining Motive Power; H. E. Newton. 
London. (2.4. wW. Desrueliesand C. F. Carlier, Paris), (2dj]— 
‘Lhe products of combustion are withdrawn by a fan and mixed 
with the steam. (November 30, 1881). 


5238. Portable Cabinets, &c.: R. H. Bishop and 
A.S. Bishop. Liverpool. [6¢. 6 Figs.|—The invention in 
its simplest form consists in prolonging the side frames or 
standards of the handle, so that they project downwards through 
openings in the top of the box, and are pivotted to said frames near 
the top of the box. To the lower ends of the frames the door or 
panels are connected by link rods, so that by rocking the handles 
in one direction or the other the doors will be caused to open or 
close. (November 30, 1881). 


5240.* Biscuit Boxes, &c.: J. Pinder, Sheffield 
(2d,.]—Relates to the hinges. (November 30, 1881). 


5241. Feeding Paper to Printing Machines, &c.: 
J. H. R. Dinsmore and F. Hoyer, Liverpool. (8d. 
10 Figs.]—Is for improvements on Patents 2855 of 1880 and 2457 of 
1831, and has reference (1) to improvements in the lifting exhaust 
chamber; (2) to connecting the said chamber with the fan; (3) to 
means for raising the exhaust chamber into position for delivering 
the sheets of paper ; (4) toan under exhaust chamber ; (5) to the 
valves controlling the suction from the under exhaust chamber ; 
(6) toa means for detaching a second sheet that adheres to the 
exhaust chamber; (7) to a valve for regulating the separate cur- 
rents of air to the fan or exhaust singly or collectively; (8) to the 
feed table ; (#) to the tapes and the utilisation of their carrying 
pulleys for drawing off the paper from the lifting chamber; (10) to 
producing an intermittent action of the tapes; (11) to the cam 
working the separator; (12) to the separator ; (13) to a device for 
assisting the separation of the sheets on the rear table and pre- 
paring them for the wiper; (14) to the back gauge upon the rear 
table; (15) to a device for controlling the back edges of the sheet 
when under the action of the wiper; (16) to improvements in the 
rear table; (17) to preventing the rocking motion of the lifting 
screws. (November 30, 1881). 

5242,.* Belt Clasps, &c.: J. H. Cofield, Birming- 
ham. [2d.j--One part has a T-shaped slot and the other a pro- 
jeciing piece to fit therein. (November 30, 1881), 


5243. Burners of Oil Lamps: W. Foxcroft, Bir- 
mingham, and J. Titley, Wolverhampton. [fd. 35 
Figs.}—Consists in combining with a lamp burner an instrument 
for snuffing and trimming the wick. (November 30, 1881). 


5244. Machinery for Cleaning Coal: J. Bell. 
Wishaw,N.B. (2¢.)—The coai is carried dowa a table by con- 
stantly moving scrapers, and the impurities are picked out by 
hand. (November 30, 1881). 


5246. Separating Ores, Minerals, &c.: F. C. 
Glaser, Berlin. (/, Buttgenbach, Lintorf, Diisseidorf). (6d. 
5 Figs.)—The bodies are separated by taking advantage of their 
different degrees of hardness or cohesion, the method consisting iu 
throwing the mixed material with such centrifugal force against 
a hard surface as to cause the more friable particles of the mixture 
o be broken up while the harder particles are left intact, the 
mixture being then separated into different sizes by screening. 
(November 30, 1881), 
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5247. Apparatus and Wheel Pads for Polishing 
Knives, Forks, &c.: J. F. Walters, London. (6d. 
10 Figs.}—Two spindles are arranged to be driven from one main 
wheel, and upon these spindles are arranged male and female discs 
and cylinders of various forms suitable for cleaning different 
domestic articles. (November 30, 1881), 


5248. Manufacture of Ornamental Glass; H. H. 
Lake, London. (J. Budd and J. Grant, Boston, U.S.A.) _[44.]— 
The process consists in applying toa plate of glass a liquid dye of 
the proper colour to represent any desired wood, and then apply- 
ing photographers’ varnish to represent the different shades of 
the wood. When the glass is to be used as a veneer a backing is 
made of shellac and dry plaster-of-paris. (November 30, 1881). 

5249.* Manufacture of Colouring Matters, &c.: 
O. N. Witt, Mulhouse, and H. Kochlin, Lorrach. 
(2¢.]—Is for improved methods of obtaining the dye stuffs men- 
tioned in Specification 1373 of 1881 as being produced from indo- 
phenols. (November 30, 1881). 

5250. Harrow: J. Elkington, London. (2. Cockerell, 
Melbourne, Australia). [4d, 1 Fig.j—The tines are made in the form 
of rotating serrated discs. (November 30, 1831). 

5251, Washing Machines: W. B. Brooker, Bootle, 
Lane. (6d. 5 Figs.]—This consists of a dash wheel running on 
friction rollers, and not having a central spindle. The clothes are 
inserted ata hole in one end. (November 30, 1881). 


5253. Tricycles: I. T. Townsend, Coventry. 
(6d. 5 Figs.)—Reters to the construction of a tricycle to carry four 
persons, (December ], 1881), 


5254. Picks, Pickaxes, &c.: T. N. Robson. 
Newbottle, Durham. (6d. 14 Figs.]—The inventor claims 
securing the head of a pick or similar tool upon a wooden shaft 
without the intervention of any metallic ferrule by means of a wedge 
inserted in the head of the shaft. (December 1, 1881). 


5255.* Apparatus for Cooling or Heating Fluids: 
F. Wirth, London. (4. Dietsche, Waldshut, Germany). (2d.J— 
Consists essentially of a series of layers of tubes closely fitting over 
one another without contact, each layer of tubes being formed from 
two corrugated plates of copper, soarranged that alternate corru- 
gations touch each other. (December 1, 1881). 


6256. Lubricators for Bearings, &c.: J. Davis, 
London. (6d. 9 Figsj—The points of novelty, which are not 
distinctly specified, appear to be an adjustable conical plug which 
partly chokes the exit tube, and an opening for admission of oil 
stopped by a loose plug held in place by a spring inside the cup. 
(December 1, 1881), 


5257. Purification of Metals, &c.: S. Pitt, Sutton. 
Surrey. (H. Harmet, St. Etienne, France). [6d. 1 Fig.]|—The 
apparatus consists of a vertical cupola connected at its lower end 
to a horizontal portion containing a crucible. The solid metal is 
filled into the cupola and a gas jet projected along the horizontal 
part, As the metal melts it flows along the horizontal bed, where 
it is subject to the action of the flame. Itthen enters the crucible, 
which is filled with purifying material, and finds its way slowly to 
the tap-hole at the bottom. (December 1, 1881), 

5258. Rings Employed in Machinery for Spin- 

irra. 


ning and Twisting Wool, &c.: J. W. Me 11. 
morton, Yorks. [4¢. 4 Figs.—Tbe shield D is interposed 





between the ring C and the bobbin to prevent loose projecting 
fibres catching the traveller and snarling the yarn. (December 1, 
1881). 

5259* Gas Engines. &c.: J. Rhodes, Manchester. 
[2d.]—The featurc of novelty seems to consist in slightly compress- 
ing the products of combustion to further their expulsion. 
(December 1, 1881). 


5262.* Manufacture of Chromate of Soda: C. D. 
Abel, London. (‘/. C. Glaser, Berlin). [4d. 3 Figs.J}—The 
lye is exposed in a tank to an oxidising flame, and when of a semi- 
solid consistency is further treated in the same way on a hearth. 
(December 1, 1881). 


5264. Manufacture of Chromate of Soda and 
Chromic Acid: C. D. Abel, London. (/. C. Gaser, 
Berlin). (2d.]—Finely ground chromate of iron is mixed with lime 
and carbonate of soda and subjected to an oxidising flame at a 
bright red heat. By lixiviation with boiling water chromate of 
soda is obtained. If an acid salt be wanted sulphuric acid must 
be added before lixiviation. (December 1, 1881). 


5266. Apparatus for Receiving, Disinfecting, 
and Separating Foecal and other Matters: A. M. 
Clark, London. (P. Schlosser, Paris). (6d. 7 Figs.|—itelates 
to the tub or pail system of closets, and describes a tub from which 
the jiquid matters are allowed to escape after passing through a 
disinfecting medium, leaving the solid matters behind. The point 
of novelty is that the filtration takes place in an upward direction 
and through an oblique surface, so that the viscous matters are 
not forced against the filtering surface, (December ], 1881). 


5267.* Desiccating Apparatus: A.M.Clark, Lon- 
don. (P. Schlosser, Paris). (6d, 2 Figs.]—A steam heated drum 
revolves slowly, partly immersed in the fluid or semi-fluid to 
be dried. It takes up a certain portion of the material dried upon 
it, and is removed in the form of powder by a scraper. (December 
1, 1881). 

5268.* Treating Foecal and other Matters: A. 
M. Clark.London. (P. Schlosser, Paris). (|2d.|—The matters 
are collected in tubs, disinfected, separated trom inert substances, 
dried, and granulated. \December 1], 1881.) 


5269. Purifying CoalGas: J.Walker,Leeds. [4d] 
—The gas is purified by passing through alternate layers of 
crushed coke and coke dust. (December 2, 1881), 


5270.* Roller Mills for Grinding Middlings, &c.: 
A. Stevenson, Chester. [2¢.}—(1) When the rollers are 
separated too far the supply of grain isstopped, (2) The flattened 
grain after passing the rollers is broken up by revolving brushes 
acting on a surface of wirework. (3) A current of air is sent 
through the e 1d of the breaking-up cylinders to ventilate the casing, 
(December 2, 1881). 


5272. Electric Lamps: W. F. King and A. B. 





Brown, Edinburgh. (6d. 3 Figs.j—The upper carbon-holder 
9 is connected to the rod of a piston 14, which works in a cylinder 

filled with oil, There isan external passage 15 leading from the | 
lower end of the cylinder to the upper end, and this passage is 

controlled by a valve 18. The weight of the piston and carbon- | 
holder tends to force the liquid through this passage when the | 
position of the valve permits it. When the valve is closed no flow | 
can take place and consequently the upper carbon-holder cannot | 
move. The valve is controlled by the solenoid core 19, which is | 


moved in opposition to the adjustable spring by the action of | 


| 
| 














| 
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the current, When the current is strong the core is drawn into 
the coil and the valve closed, bat when the are lengthens and | 
consequently the current diminishes, the spring draws back the | 
core and opens the valve, 29 and 30 are two contact pieces con- | 
nected to the two terminals of the lamp, and when the piece 28 
is drawn against them the lamp is cut out of circuit. The speciti- 
a does not explain how the arc is established. (December 2, | 

831). 

5273. Capsules for Bottles, &c.: J. Imray. Lon. 
don. (C. Cheswright, Paris). (64. 5 Figs.|—The neck of the capsule 
is perforated with a number of holes. so that it cannot be removed | 
from the bottle entire. (December 2, 1831). 


5274. Insect Powder for Agricultural Ue: A. | 
C. Henderson, London. (£. Koch and L. Schuhler, Paris) 
{4d.]—Silica is used in place of the plaster, sand, and lime custo 
marily employed. (December 2, 1881). | 

5275.* Wind Chests of Organs, &c.: O. Dine. | 
Berlin. (4M. Reiter and G. Sander, Bresiau). [4d.]— Pneumatic 
agency is employed to open the valves in order to lighten the 
touch. (December 2, 1831). 

5276.* Firegrates: J. Teer, Salford. (24)—The air 
enters a hollow fireclay back and becomes heated before it reache 
the fuel. (December 2, 1881). 

5277.* Ladders: G. Whalley. London. [2/.)—The 
ladder is hinged in the middle, and serves also as a pair of steps. | 
(December 2, 1881) | 


5278. Purification of Coal Gas: J. B.Spenceand | 
J. Desvignes. London. (24.)—The ammonia is removed by | 
passing the gas through phosphate of alumina and sulphuric acid. | 
(December 2, 1881). | 

5279* Apparatus for Heating and Cooking by | 
Direct Radiation from Surfaces of Metal, &c:: T. | 
Ivory, Edinburgh. (2¢.]—There isa raised reflective surface 
between each pair of burners. (December 2, 1881). 

5281.* Implements for Cultivating Land: G.P 
Blake, London, (2d¢.)—The furrow is completely separated 
and is carried into a rotating cylinder iu which it is pulverised and | 
the stones separated. (December 2, 1881). H 

5282. Machinery Employed inthe Manufacture 


of Fancy Yarns: E. Horsfall, Bradford. [fd 6 Figs.) 
—Is for forming knots or loops in yarn at certain distances apart, 





| 





Figs. 1, 2, and 3 show an ordinary doubling frame adapted to the 
purposes of this invention. The rod or shaft G extends across the 
frame and carries levers H, to which is fitted a wedge-shaped rod 
I. This rod receives a lifting and lowering action and takes up 
the slack threads J, which form the knots or loops by being twisted 
round the centre or foundation threads K. The soft yarns J pass 
from the bobbins L through the space D, and from these are taken 
by the rod I and lifted whilst the foundation threads K are being 
twisted; the lifting of the rod I cau-esa lifting up of the yarn J, 
which gives a turn over and forms the knots or loops, The 
motion of the rod Lis derived from the crank dise V, Fig. 4 shows 
a slightly modified arrangement. (December 2, 1881), 


5284. Tricycles and Quadricycles: N. K. Hus- 
berg, Stockholm,Sweden. (6d. 10 Figs.]/—Relates to the 
pedals and driving mechanism, (December 3, 1881). 


5285. Furnaces: J. Redgate, Nottingham. [éd. 
3 Figs.}—The lower edge of the firebar is thin and corrugated through 
its whole length; the bar being thicker at the top is reversely reticu- 
lated on each side; besides each corrugation of the bottom edge 
terminates in two or more reversely inclined reticulations at the top 





| in water, 





edge; by such means the draughts of air between the reticulations 
are caused to impinge upon each other or cross one another 


according to the inclination of the reticulations, (December 3, 
1881), 

5287. Velocipedes: C. Beger, Berlin. [6d. 6 Figs.] 
—The rider applies his hands directly to cranks on the main axle, 
(December 3, 1881). 


5288 Wardrobes, Bookcases, &c: E. Peyton, 
Birmingham. (J. Hi. Barter, Sydney, N.SW,) [2d.]—The 
frames are of metal pieces joined togetner, after the manner of 
an iron bedstead. (December 3, 1881), 

5290. Lubricators: H. J. Haddan, London. (£. 
Quesnot, Marseilies). (2d.J}—The oil is discharged at intervals by a 
— worked by hand or by the moving machinery, (December 3, 
831). 


5291. Preparing Chrome Yellow and Chrome 
Red: W. spence, London. (/. Werner, Warsaw). (4d.} 
—The method is based upon the chemical action of a solution of 
dichromate of potassium and sulphuric acid or phosphoric acid, 
or even sulphate of alumina upon white lead, or litharge suspended 
(December 3, 1881). 


5292. Apparatus for Spinning Cotton, &c.: J. 
Leyland, Bolton. [8d 21 Fiys.)]—Relates (1) toan improved 
combination of spindle, tube, and bearings, with lubricating 
arrangements and a reservoir for deposit from the lubricant, (2) To 
the construction of cavity rails and the mode of supplying them 
with lubricant and at the same time of indicating the height of the 
lubricant in the rails, (3) To the construction of a cavity rail sup- 
plementing the top and bottom rails for the purpose of lubricating 
the footstep and the bolster. (4) To a lifting apparatus for 
doffing. (December 3, 1881), 


5293. Steam Boilers, &c.: E.A. Brydges, Berlin. 
(J. Schreiber and F, H, Moldenhauer, Vienna), (6d. 6 Figs.)—The 
products of combustion from the furnace, which can be run in and 
out upon wheels, ascend between the boiler shell and a casing. 
CC are tubes closed at their lower ends and open at the top intu 
the steam space. Each tube has an internal pipe, closed at the 
top and open at the bottom, which receives water by a small cross 












































tube, opening at each end into the water space. The steam pipe L 
passes through the annular flue and is then coiled inside the 
furnace to superheat the steam. To prevent it from being burnt 
when no steam is being used it can be filled with water by a smail 
tube K. A furnace for burning petroleum is also illustrated. 
(December 3, 1881). 

5294,* Furnaces: E. Kaulbach, London. [274.)— 
The coal is forced by a screw up int» the furnace through a slot in 
the bars, so that it enters below the glowing fuel. (December 3, 
1881). 


5297, Composition for Blacking Leather: H. 
H. Lake, London. (/. Nicolet, Lyons). (4d.) Composed of 
linseed ofl, 200 parts; litharge, 20 parts; wax, 150 parts; tallow, 
15 parts; molasses, 190 parts; lampblack, 103 parts; turpentine, 
280 parts; alcoho!, 35 parts; gum lac, 5 parts; violet aniline, 
2 parts. (December 3, 1881). 

5298. Cranes, &c.: W. D. Priestman, Hull. [¢. 
4 Figs.|—Tue invention consists essent’ally in the use of duplex 


jibs arranged on a common platform, which also carries the cha'n 
carrels and engines with the other necessary appliances, (De- 
ember 3, 1881). 

5299.* Removing Obstructions Occasioned by 
Frost in Gas. Water, and other Pipes, &c.:: H. 
Green, Preston, Lanc. (2d.)—Oneagent employed is man 
ganese liquor treated with carbonate of lime. (December 4, ° 
1881). 

5302. Apparatus for Drying Coffee Beans, &c.: F. 
des Veeux, L don. (W. A. Dieseldorf, Coban, Guatemala, South 
America), {6d, 2 Figs.J—Consists of a cylindrical casing heated 
by a steam coil, and provided with horizontal interior shelves 
which are arranged alternately with circumferential and central 
channels for the passage of the beans and heated air, in combina- 
tion with a central revolving shaft carrying a stirrer arm with 
inclined cushioned blades and a hook-shaped rake for the final de- 
livery. (December 5, 1881). 


5307. Oil, Tallow, and Grease Lamps: J. Dar- 
ling,Glasgow. [6d 8 Figs.) -A pricker lever is pivotted to 
the lamp case and is s0 arranged that it may be made to project 
into the wick to raise it. (December 5, 1881), 
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_ Purification of Alkaline Solutions: H. W. 
FR Re H. Gaskell, Widnes. [4/.)— Kelates to the 
lete separation of iron from the solutions referred to 


in Specifications 2939 of 1879, 608 of 1880, and 1161 of 1881. The 
“be acid is now neutralised by the addition of caustic soda, 


Cat etmoapheric air is blown through the solution 
1881). 

0. Apparatus for the Manufacture of Hats, 
a R. Wallwork, Manchester. ['d. 9 #igs.)—‘s for 
improvements in detail on the invention described in Specification 
2838 of 1867, (December 6, 1881). 

21. Printing Machinery: J.Salmon, M. Smith, 
oun J. Hamilton, Manchester. (64. 9 /1gs.)—The in- 
vention has reterence, firstly, to improved mechanism for taking 
off the printed sheets from the impression cylinders of printing 
machines having reciprocating type beds or platens, and delivering 
such sheets face upwards on to a receiving table, as described in 
Specification 643 of 1877; secondly, to a modification of the appa- 
ratus for use with lithographic printing machines, (December 6, 
1881). 

5326. Washing Machine, &c: A. Mill, Glas- 

ow. (6d. 2 Figs.J—The clothes are placed ina vessel with a 
grated top and bottom, and are alternately pressed into and raised 
irom the water, (December 6, 1881). 

5348 Distillation of Glycerine &c.: W. Clark, 
London. (f. Armandy, St. Fons par Venissieux, France). (6d. 
1 Fig.}—The invention consists essentially in distilling the glycerine 
in vacuc. An apparatus for the purpose is described, (December 
7, 1881) 

5358. Wheels and Axle-Boxes for Carriages: 
w.R. Lake. London. (/. Friedlander, Berlin). (6d. 13 Figs.] 
—The specification illustrates many forms of wheels with elastic 
spokes, the characteristic feature of each being that the spokes 


(December 5, 


make a loose connexion with either the hub or the tyre. (De- 
cember 7, 1881). 

5371. Furnaceand Apparatus for Heating Cur- 
rents of Air: J. Bissett.Glasgow. ['i/. 2 Figs.|—tbe 
tlames and heated products of combustion from the furnace C pass 
into the chamber Band thence, through the perforated screen A! 
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aed 
into the heating apparatus A, finally escaping by the flue G. The 
air enters from the outside at H, and rising through the tubes a a, 
is emitted into the apartment in a heated condition, (December 8, 
1881) 


1882. 
79. Vehicle Axles: C. Pieper. Berlin. (/. /. Schmid, 
Offenbach, Hessia), (4d. 4 Figs.)—the improvement consists in 
making the nut on the end of the axle arm with a conical portion 


fitting into an int:rnal cone of the obturating ring which closes 
the axle-box atits outer end. (January 6, 1852). 


1108. Safety Pins: W. R.Lake, London. (J. Jenkins, 
Mont Clavi, N.J., U.S.A.) (4d. 6 Figs.}—The coils of the spring are 
enclosed in a hood. (March 7, 1882). 


1479. Making Soaps from Fats and Oils, &c.: L. 
Varicas, London. (//. Heckel, Cincinnati, U.S.A.) ['d. 2 Figs.) 
Consists in the preliminary extraction of the glycerine from the 
fats in their neutral condition by the direct action of the steam and 
water under a pressure of about 150 lb, whereby a soap stock is 
produced susceptible of instant saponification (March 2s, 1882). 


1636. Magazine Firearms: W.R. Lake, London. 
(C. 8, Spencer, Hartford, Conn,, and S. H. Roper, Boston, U.S.A.) 
[6d. luv Figs.J}—Is to provide for the recharging of a magazine 
shot gun without requiring it to be lowered from the position in 
which it is fired, This is accomplished by means of a forked slide 
provided with a handle. One arm of the forked slide carries at 
its end a friction roller which traverses a cam groove provided 
with a spring tongue in the side of an oscillating breech-block 
The oscillation of the block is effected by the roller in conjunction 
with the main spring of the lock. The other arm of the slide 
carries an oscillating catch which catches the flange of the shell, 
and extracting it deposits it in the grooved top of the breech- 
block, (April 4, 1882). 


1719. Water Meters: A. J. Boult, London. (£. ¢. 
Terry, Terryville, Conn., U.y.A.) [64. 5 #tigs.]—Kelates to water 
meters in which an oval case has both a longitudinal and rotary 
motion within a cylindrical case, and has for object the attain- 
ment of greater efficiency and cheapuess. (April 11, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
_ Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





ON THE DURABILITY, CONSTRUCTION, 
AND BALLASTING OF YACHTS.* 
: By B. T. PHILvrps. 

Tue establishment of Lloyd’s Yacht Register, in the year 
1878, has been the means of supplying a considerable amount 
ot useful information relating to a valuable description of 
shipping property, and the Yacht Register Rules for the 
building of iron, wood, and composite yachts have supplied a 
public want that has long been felt, and it is now anticipated 
that a more general system of construction in regard to the 
amount of materials and extent of fastenings in the hu!l will 
be adopted, so that a fair competition will be carried on 
between yacht builders. As the quantity of classed vachts in 

* Read atthe twenty-third session of the Institution 
of Naval Architects. 











four years has increased in number from 59 in 1878 to 230 
in 1881, and as the greater number of the yachts now build- 
ing are being surveyed with a view to being classed, it is felt 
that the object aimed at in producing the Yacht Register is 
rapidly being realised. 

It is therefore thought that a paper relating to some 
important practical features in connexion with yachts will be 
of interest to the members of this Institution. 

At the present time there are several yachts built of wood 
which were in existence in the year 1835, and are stated to 
be in an excellent state of preservation, and to have received 
only trivial repairs, so that wood yachts would appear to be 
not so liable to decay as is the case with wood merchant 
vessels. This superiority in durability in these yachts is no 
doubt to some extent due to the fact that they are not in the 
strict sense of the term employed in carrying cargoes, which 
— supply the germs of decay in the hull of ordinary 
vesseis. 

A system of perfect ventilation in a merchant vessel is 
found to be practically impossible, and although this is so 
also in yachts, yet there is no reason why yacht ventilation 
should not be made fairly efficient. I gather from my 
experience that yachts in general are by no means perfectly 
free from decay, but as the disease can in the generality of 
cases be traced to a direct cause, it certainly suggests itself 
that greater precautions should be taken than are adopted at 
the prereat time. 

It appears to be the practice to remove the iron ballast, 
formed generally of pig iron, in some instances after every 
season, and in some cases this ballast has been known to be 
in a yacht as long as ten years, so that it is not surprising to 
tind under such circumstances in wood yachts the keelson 
floors and ceiling more or less decayed, and in iron yachts 
the ironwork badly oxidised and reduced in thickness, and 
which might have been entirely prevented by removing the 
ballast every second or third year, which is now actually done 
by careful owners, and who find that the small expense thus 
incurred is more thau balanced by the wholesome condition 
of the vessel thus maintained, and the guarantee against 
decay. There have been several cases during the past ten 
years where the wrought-iron floors shown on Fig. 4 have 


been completely rusted away, and have had to be renewed 
1 


| or additione! wrought-iron floors have been fitted, and the 


cases of several composite yachts which have had their floors 
and frames badly eaten by galvanic action from contact with 
lead prove most conclusively the dangers that will arise from 
proper care not being taken in regard to the removal of lead 
ballast from time to time in order to clean and properly paint 
the ironwork in the bottom. The importance of this exami- 
nation in regard to all yachts which are constructed entirely 
or partly of iron in the bottom and carrying lead ballast 
shows distinctly the desirability of all loose lead ballast being 
removed atter each yachting season, and this plan is in many 
cases now being carried out by yacht owners. 

Again, the desire on the part of the yacht owners that the 
eabin fittings should be elaborately furnished and be fixtures 
[ consider to be a great mistake, as the side panellings 
should be made to ship and unship, and the inside of the 
vessel would by this means be readily accessible for exami- 
nation or repairs, and this would be especially advantageous 
in the cases of iron and composite yachts, in which the 
necessity for carefully preserving the surfaces of the iron by 
painting from time to time will be admitted. Cases could 
be quoted where, from this want of access to the sides of iron 
yachts, plates have ultimately had to be removed, having 
wasted away by leakage from side ports, which may be, when 
open, the means of admitting water. This water, however, 
could be carried from the sill of the port to the bottom by 
means of a small drain pipe between the frames. 

The expenses attendant on introducing extra strengthen- 
ings in the topsides of yachts which have shown signs of 
straining from bad weather or defective construction have 
been greatly increased on account of the manner in which 
the cabin fittings have been arranged, and this is considered 
to be a strong reason why the mode of fixing the fittings 
should be considerably modified, as, from stress of weather or 
other causes, yachts are liable to straining and damage, and 
may require consequent repairs or strengthening. 

The water tanks in the bows of yachts just under the deck 
for the supply of the forecastle water-closets have been known 
by leakage to produce decay in the stem, knightheads, and 
deadwood in several cases in a very severe form, and this 
might have been prevented by using a force pump in lieu of 
the water tank. The practice of throwing water below the 
torecastle flooring in the coke locker is also to be discouraged, 
not only on account ot the dirty habit, but because it has 
been known to be a prolific source of decay, and the leakage 
from the backs of the bulwark stanchions from neglect of 
occasionally removing the wash strake has in some yachts 
produced dry rot in the sail cabin, where the flatness of the 
stern allows the water toa certain extent to remain stationary. 
It is also considered that the mast wedges should be removed 
about every second year, and the overflow from the fresh 
water tanks and the leakage from water-closets are matters 
that should be carefully looked after. 

The general adoption at one time, with some builders, of 
English elm for deadwoods has resulted in extensive repairs 
becoming necessary after a few years, but is becoming now 
obsolete. In several cases, also within my knowledge, where 
pitch or red pine has been used in the outside planking in the 
range of the water-line, large repairs have been needed, where 
the vessel has been lying up in harbours, and thus part of 
the bottom planking becoming wet and dry alternately. 

Construction of Yachts.—In the early history of 
yacht-building there appears to have been no lack of 
material in the construction, and this is supposed to have 
resulted from the then familiarity of yacht builders with 
merchant ship construction, and because yacht racing had 
not been followed up so keenly as of late years, which has 
tended to the production of vessels of the minimum weight of 
hull proper, combined with the maximum weight of bailast, 
to produce the necessary stability tur carrying a large area 


of canvas, and as a consequence many racing yachts have | 


shown signs of weakness, either from inability to carry their 








lead keels, or by straining, due to the weak construction of 
their upper works in way of the pull of the rigging. These 
weaknesses in the topsides are indicated clearly by the open 
seams and butts of the planking, more particularly in the 
way of the chain plates; in the starting of the covering 
boards, disturbance of the deck and carlings at the mast 
partners ; and in the bottom by the wrinkling of the copper 
sheathing, and the opening of the abutments of the frames, 
chiefly at the floor heads, where treenails and bolts have in 
several cases been found to be broken. 

It is, however, felt that by the system now adopted by 
some builders, and required by Lloyd's Rules, of working 
thick strakes of ceiling at the floor heads and bilges, and addi- 
tional through fastenings, that the liability of straining in 
wood yachts is reduced to a minimum. 

A sketch is shown on Fig. 4 of a plan that has been adopted 
for the purp»se of lightening the topsides, and it will be 
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noticed that the whole of the timbers are not extended to the 
gunwale, and the shelf is simply bolted to the bulwark 
stanchions. This system, it is evident, does not produce 
sufficient strength in the topsides. The practice of reducing 
the thickness of the outside planking at the vessel’s greatest 
beam has been resorted to in some yachts, in order that their 
racing tonnages might be reduced as faras possible. As an 
instance of this, I may state that in a forty-tonner the 
planking amicships was reduced in thickness from 2 in. to 
1} in., and in consequence additional strength had to be 
introduced in the form of hanging knees, and extra through 
bolting in the shelf and outside planking. 

It is now pretty generally admitted that a fast racing 
yacht can be produced from a strong hull, and it is certainly 
time that the old theory that a vessel, to bea successful 
racer, should be allowed to work a little while under way, 
should be thrown aside by yachtsmen, for it has been dis- 
proved in a special manner by the successes of the cutters 
Sameena and Vanduara, of which vessels sketches of the mid- 
ship section are shown in Figs.2 and 3. The former isa 
strong wood yacht, well fastened, and classed 15 A1; and the 
latter yacht is built of steel, as most people interested in the 
subject will know, and is classed 100 A 1 in Lloyd’s Yacht 
Register. Other cases could also be given bearing on the 
same point. 

In some yachts, where a certain amount of ballast must be 
carried, additional strength above the bilges has been given, 
either by working a number of diagonal plates on the frames, 
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and where such are not considered to be necessary entirely 
fore and aft, the diagonal plates are only fitted in the way of 
the chain plates, or platesin the shape of horseshoes, spread- 
ing over a large area, are fitted below the mgging, so that the 
trame of the yacht is thus rigidly connected together. In 
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iron and composite yachts, the means of strengthening the 
vessel are easily obtained by extending the whole of the 
reversed frames to the gunwale, and by diagonally strapping 
the deck in way of the rigging; and partial iron bulkheads 
have also been fitted, and which latter plap is especially 
suitable to yachts which are of great beam and are heavily 
sparred, so that the chance of panting in the topsides is 
removed. The length of the deck beam unsupported is also 
shortened ; and here it may be stated that in large yachts, 
whether of wood or iron, one of the first considerations in 
arranging the bulkheads should be to provide for pillars to 
efficiently support the deck, under deck-houses, &c., whereby 
the sides of the vessel in point of strength would be also pro- 
portionately improved. This I have found has not generally 
received the attention it deserves. ‘ 
Ballasting.—The question of the proper and efficient 
ballasting of yachts deserves careful attention and considera- 
tion, and particularly so where heavy keels and blocks of lead 
are carried not only by racing yachts, but by those built for 
ordinary cruising purposes. Until very recently it was cus- 
tomary to provide only a small quantity of lead ballast, and 
the ballast in cruising yachts was composed almost entirely 
of pig and scrap iron, which in yachts completely ceiled 
below the cabin floor was placed directly on the ceiling. In 
other yachts, where the timbers of the frame are exposed, the 
ballast has been stowed in the frame openings, and in some 
instances rests directly on the inner surfaces of the outside 
planking, which no doubt brings some strain on the outside 
fastenings. Itis highly desirable, in my opinion, that the 
ballast should not be borne directly by the planking, and it 
has become a custom with some builders to fit iron hangers in 
the frame openings, so that the weight of the ballast is 
carried by the adjacent timbers of the frames. In other 
cases, where cast-iron or lead ballast has been fitted to fill 
exactly the timber openings, lips are formed thus on the 
different blocks, which then rest also directly on the 
timbers. 











It was thought doubtless that the use of so much iron 
ballast, which, as a general rule, occupies a great portion ot 
the space below the cabin platform, took up a considerable 
part of the room that might be available for stores and equip- 
ment, and this ultimately led to the introduction of lead 
ballast, by which it was thought that a great saving of room 
would be effected. At the same time the innovation was 
looked upon as likely to interfere to a great extent with the 
stability and handiness of the vessel, the apprehension being 
that the ballast would be stowed too low, and, as a conse- 
quence, an excess of stability be produced. This excess of 
stability was accompanied by a proportionate increase of 
sail-carrying power, and subsequently, instead of lead 
ballast inside, the use of lead keels was mooted. 

This came prominently forward when shifting ballast in 
yachts was disallowed, and that practice, which had been 
carried on for several years, was effected by shifting the 
Kentledge ballast, or bags of shot, to windward as required. 
Prior, however, to the general adoption of lead keels, it had 
been customary to fit blocks of lead intercostally between the 
frames and under the keelson, and in many instances the 
openings between the frames were filled up by means of lead 
run in a molten state, which, although not so expensive as 
fitting blocks of lead, is certainly not a plan to be recom- 
mended, as there bave been known instances where great 
difficulties have been experienced in keeping yachts so 
ballasted properly water-tight, and this is explained by the 
fact of the molten lead shrinking the inner surfaces of the 
bottom planking; and there being, consequently,’a wide 
seam on the inside ot the plank, the difficulty of performing 
good caulking is apparent. 

Before proceeding directly to the consideration of lead 
keels, it may be mentioned that in several yachts por- 
tions of the deadwoode have been formed of lead, keelsons of 
cast iron and of lead have also been fitted, and in one or two 
instances the garboard strakes have been fitted of lead, bolted 
to the frame, and caulked in the usual manner. As, however, 
the smoothness of the lead was found to cause considerable 
difficulty in keeping the garboard seams water-tight, this 
latter plan has not become so general as was anticipated. 

Another method of bailasting is the use of lead or cast-iron 
floors, and in the case of a schooner yacht (see Fig. 5) recently 
built, a system combining floors of lead and cast iron has 
been carried out. This division of material was partly intro- 
duced for the sake of economy, but chiefly to guarantee, by 
means of the cast-iron fioors, that rigidity in the bottom 
which, in the opinion of a good many authorities, cannot be 
obtained with lead floors alone; but as the lead floors in this 
particular yacht were of a very substantial character, it is 
thought the cast-iron floors might have been dispensed with 
without detriment to the strength of the bottom, although 
there is no doubt that it is desirable that additional rigidity 
should be given in small yachts, and a plan of introducing 
angle irons inside lead floors has been adopted by Mr. Harvey 
for this purpose. 

The great expense attendant on the making of the moulds 
and the cestings for cast-iron and lead floors, and the diffi- 
culties experienced in obtaining suitable wood floors, have 
led to the introduction of a mode of framing, as shown on 
Fig. 4, where it will be seen that the half floors on each side of 
the keel step against a fore and aft deadwood, and are con- 
nected together by wrought-iron floors, In this mode of 
framing, however, it will be noticed that the inside spaces for 
ballast purposes are greatly curtailed, in comparison with 
the previous system with grown wood or cast iron floors. 

In the cases of iron and composite yachts, the inside ballast 
can be stowed low, and in an iron vacht it is not difficult to 
carry a heavy iron keel by strengthening the vessel by deep 


In the case of the cutter yacht Vanduara, shown on Fig. 3, 
the keel is of a trough form, and a large portion of the ballast 
is of lead run between the floors, the bottom being first 
thoroughly cemented, and after the lead had cooled, the 
interstices, due to shrinkage, were filled in with cement in a 
liquid condition, and the upper surface of the solid lead 
ballast was covered by a thick layer of cement, on which the 
loose lead ballast rests. 

An iron yacht built in 1864, and which was ballasted with 
lead, and cemented in a somewhat similar manner to that 
described above, is stated to be in an excellent state of pre- 
servation; andit is therefore anticipated that the precautions 
taken in the case of the yacht Vanduara are most ample to 
prevent galvanic action being set up between the lead and 
the steel plating in the bottom. 

1 have now to refer to lead keels, which have been the 


keels have been fastened with plain or galvanised iron bolts, 
and it may be stated that these iron fastenings have been 
found to be considerably wasted by galvanic action, in one 
case 1} in. iron bolts, in twelve months, being reduced to 
din. in the vicinity of the lead keel; and in a second case, 
when the original lead keel was taken off to fit a larger one, 
the galvanised iron bolts at the centre ling were wasted to 
such a serious extent, that it was a matter of astonishment 
that the lead keel had not fallen off when the vessel was 
under way. I need not add, that had it done so, the can- 
pee might have been serious, as the yacht in question 
had a large sail area, and depended, to a great extent, on the 
lead keel for stability. 

It has come to my notice that in two yachts the lead keels 
fell off, when in harbour, through the breaking of the yellow 
metal bolts. This has been explained by some to have 





means of giving a great impetus to the building of racing | 
yachts during the past ten years. Where a lead keel is fitted | 
to a new yacht to supplement the pig iron or lead ballast on | 
the inside, the same will usually be small, and the arrange- | 
ments for the securing of it will not be required to be of any | 
extraordinary character, but consist generally of yellow metal | 
dovetailed plates, fitted about every 6 ft. of the length of | 
the lead keel, and bolted to the wood and lead keels, and | 


been caused by the depreciation of the yellow metal bolts 
being continually in a state of tension. My opinion is, that 
these accidents might have been due to the inferior quality of 


| the yellow metal bolts, as the best quality of yellow metal 


bolts has always done its work in a satisfactory manner. [ 
should, however, strongly recommend that in all cases the 
lead keels should be additionally secured by means of yellow 
metal dovetailed plates, to provide against any possible 















































short metal bolts driven upwards, about 2 ft. apart, in an) 
oblique direction into the wood keel. | 
With a heavy lead keel, such as was fitted to the yacht 
Sameena (see Fig. 2), it was found necessary to have it in two 
depths, and this had the advantage of affording a shift of 
butts to the different pieces of lead forming the keel, whereby 
the strength of the vessel was increased considerably in com- 
parison with the usual arrangement of fitting a lead keel in 
one depth only, and with square butts in the different pieces 
forming it. The Samcena’s lead keel was fastened by 1} in. 
and 14 in. yellow metal bolts, driven downwards in every 
floor, these bolts being 2 ft. apart, and nuts being hove up on 
the points of the bolts. 

In a schooner yacht of 160 tons, shown on Fig. 5, the 
different pieces of the main lead keel were scarphed together, 
and the up and down bolts were lj in. yellow metal in each 


supplemented by dovetailed plates of yellow metal placed on 
each side of the keel, 6 ft. apart. The false keel of lead in 
this yacht was secured by { in. yellow metal bolts driven into 


plates attached to the lead keel. 


preceding has been adopted in the fitting of heavy Jead | 
keels, but in several instances, especially in the mode of con- 
struction shown on Fig. 4, the wood keel is first fastened 
through each of the wrought-iron floors, and the lead heel is 
fastened by means of up and down bolts intermediate between 
the wrought-iron floors. An arrangement very similar to 
the preceding has been adopted in the case of the yawl yacht 
Lorna, shown on Fig. 6, but here it will be seen that the 
bolts through the lead keel are also supported by the angle 
iron floors, so that the chances of the bolts being driven 
downwards are greatly reduced. 

It will be noticed that in the whole of the previous 
arrangements, the wood keels are exceptionally large in 
point of sectional area. as they are made to conform to the 
shape of the bottom. The wood keel of the yacht Samena 
is 23 in. sided by 18in. moulded, and the two trees from 
which it was obtained contained as much as seven loads of 
timber; and in the case of a small yacht of only 7 tons, 
built last year, the wood keel amidships was 22 in. sided and 


'7 in. moulded, to carry a lead keel of 6} tons. 


From the previous remarks it will be gathered that the 

general mode of fitting lead keels in new vessels is of a 

simple character, but in cases of yachts where lead keels are 

not fitted at the time of building, or are required to have 

additional lead fitted on the bottom, there are some special 

points of interest to be referred to. 

A yacht that had, originally, on the bottom only 3} tons of | 
lead, and of the same siding as the main keel, was, in 1880, | 
fitted with an entire new lead keel, weighing 17 tons, and | 
the hollows of the garboards were filled in with slabs of lead 

weighing 6 tons, asshown on Fig. 7. It will be noticed that, | 
in this arrangement, the new lead keel is sided greater than | 
the original wood keel, and as the great weight of lead keel | 
necessitated an increased size of centre line bolts, the keelson | 
had to be removed and the holes in the cast-iron floors were | 
rimed out to suit the additional size of bolts. The slabs of 

lead on the bottom were through bolted with yellow metal | 
bolts and dumped to the planking. 





floors, and increasing the thickness of the garboard strakes, to 
which the heavy ircn keel can be attached with large rivets. 





The usual hangings for lead keels consist of yellow metal | 
bolts and dovetailed plates, but in several instances the lead | 






floor, and the attachments of the lead and wood keels were | 


the main lead keel, and b f yellow metal dovetailed | . : : ; 
ol deccoa tate rig ata Pn para ac ere | obtain a corresponding stiffness for driving to be obtained 


In other cases of new yachts, a similar arrangement to the | 


impurities in yellow metal bolts, and to act as a precaution 
in the case of the vessel taking the ground. I may add that 
the yacht builder under whose notice the broken metal keel 
bolts was brought, now uses copper bolts for centre line 
fastenings, and has to increase the size of the copper bolts to 


with yellow metal bolts. 

In conclusion, I may add, that the details I have had to 
refer to have compelled me, in many particulars, to be neces- 
sarily brief, but hope, nevertheless, that I have succeeded in 
supplyiog some information which may be of interest to the 
members of this Institution. 








IRON ORE IN MINNEsOTA.—Iron ore suitable for the 
manufacture of Bessemer steel is said to have been found in 
Minnesota, about ninety miles from Duluth. For the past 
two years extensive explorations have been in course of 
prosecution, under the patronage of prominent eastern 
capitalists, in the northern part of Minnesota, with a view 
to ascertain the character of the iron ore which has long 
been known to exist in that region; and, if found valuable 
and in sufficient quantity, to develop the mining and ship- 
ping of iron ore on a large scale. It can now be stated as 
a settled fact that ore has been found of a superior quality, 
free from sulphur, low in phosphorus, and high in metallic 
iron. It is suitable for the manufacture of Bessemer 
steel, and is in all respects equal to the best ore in 
Michigan. 





PrRoposeD CANAL FROM BorDEAUX TO TOULOUSE.— 
The commission appointed by the French Government to 
inquire into the scheme for the construction of a canal con- 
necting Bordeaux with Narbonne and Toulouse has just 
reported. The length of the proposed canal would be 270 
miles, and at its highest point it would be 500 ft. above the 
sea level. It would be supplied with water from the 
Garonne and minor streams, and would admit of the pas- 
sage of war vessels, which would thus save a long detour 
round Gibraltar in passing between the Bay of Biscay and 
the Mediterranean. Supporters of the project contend that 
its realisation would, besides its more obvious advantages, 
enable the vine to be cultivated along the waterway thus 
made. The majority of the commission, while estimating 
the total cost of construction at 56,666,160l., and pro- 
nouncing the work practicable, decline to give an opinion 
as to whether or not it would be worth the uxpense. 























(For Desery we 


IMPROVEMENTS OF THE Rigp 


yaya ue 


3.0m 


20Q0 


7000 
1 


a aan 


red go 


(=—_——= 


1000 


Plan of rwer bani; 


wg a 


F 





2yqnn74 





uv 1847-1849. 









gauss 
Mave nwgos 


wary 
\ 
\ 
\ aor 2 MNS s0rWEN CC OgrS 











/ 
DN reerdHoe 


43344 
nw T0u2 Ione 





rTr0Li Ae 





493uS 
MUIOUII Wane 
9/S.MIYNS NOLYNOS 
bv 2 eee AVON? 
YD MOSES ETS 

T] Sep 

VHD S.MUMS 379NNG 
ATINOOLN MOM 








Whar Wel MS 
92 9 MUNS F79808 
0 AINDOLNO NOM 








aes 


ae 


YI Sewer 





gawis | 
prim nra0 = 











DMUs 10MIN 


- 
awh arara racers 


Y/* 


4D AVP OL MUM YND 








Sit100 O14 3.¥~ONN 
WARNE HO 
P4£00 04 Sinvown 
ITIOOLYMOOM 


OMNI 


Wave 4INONY WD 


500 











- saaai8 wHwS T, 


ay 
— 
ESS 


7) Wt, 20, 


——— = 
=——= 


EE 


49ND SiON OWNS OBS ool i 


S 


/ 49nd 8.7908. 


& 
» 
« 
& 
¥ 








wvlv? J0V8 


ypauss 





i ¥ed ONINIWR § 33043, 


{ 


don 





= ea 
’ H 


USSUR RYEJEE 





YUTE SCREW 
Y 


“UROO BOrYAL BAB005 





w | 
u 
é 
4) 


248004 
= 


c 


wre 


PARSERS J 
COoOWN 

















ENGINEERING, Juty 7, 1882. 








a7aana ouwnn S 


VHD 9.990 400M 
OLSIM NVUWS 











oe, 





z S 
TOMJEE 
AOTESCREWS 


A 


BRICK #.£L0 AND BOA 
REPAIRING TARO 


YU 
e 





























‘ 


esr se Page 1.) 


ie HOOGHLY AT CALCUTTA. 





. 
” 





ne 
TT) 2a; ia 






















7 

& Jw N 
» s vy & 
Pr! O: § - 
a 3 
ae z 2 2 
. " : 
‘ = 
\ $- 


. 
© 

3 

s 


5 ° 
$ 1 F e = & 4 PRs : : \ GANA OF agnGa& 
| 20 Jee S 2 A ainsi 7 Q . cal \ = : 
: ~~, 7 r + i ———= : ——— 99 
















” 
INT yx | 
BR nee | 58 _ - = 
2 gh aes —AR—s 
OG ae ‘Sa 
\ = g : 
”” 8 
iit ae _ 








= 
TING STAGE 3 
z 
) 


E iG 


S GHAR 


Fig. 4 Plan of Rwer bank 
1870 





PROS ON OC OOMAR TACORE 









52000 000 WOO 5000 Feet 3 
O _4 ie ’ pn = ’ . 
— 4 — ; . + caspeseutt a 4 SS asnw or aancee | 




































<« § 
a . ° : 
® i se — pie eee 
re Banks inv 1880, * z Pa =a - = 4 w2_ 
3% rm 5 . ail aa ie ——————} 
tT Sa eager ee - ener 7k — WARE EOE LIGHTED Ane CARGO 
> ¢ 38 — ee nia 2100 FEET LONT 
3 ’ . 4145) re —-— c . 





a \ 

accurt’ | 
CAS CKINC 
COMPANY 

























































JuLy 14, 1882. ] 


ENGINEERING. 





25 





THE READING SHOW. 

s far as mere size goes, the Show of the Roya 
ie Society, held during the present 
week at Reading, compares favourably with the 
majority of its predecessors, but regarded from a 
professional point of view it is particularly deficient 
in interest. In fact we do not remember any pre- 
ceding exhibition of the kind marked by 80 few 
real novelties. ‘The fact is we believe that in the 
resent condition of British farming our agricultural 
engineers see little inducement to push the bome 
trade, while, moreover, the leading firms of engine 
builders have been for some time past extremely 
busy with foreign orders, and this has no doubt 
proved an additional reason for the non-introduction 
of new patterns and for the absence of any signs 


of a desire to strike off in new paths, It is further | 
to be noticed that the trials of various farming | 





by the latter body. Two systems only are being 
tested, namely, that of Mr. W. A. Gibbs, of 
Gillwell Park, Chingford, in which the cut crop 
is subjected to the action of heated air while it is 
mechanically agitated, while the other is Neilson’s 
system, in which the partially formed hay is stacked 
and allowed to heat in the stack, any excessive rise 
of temperature being prevented by the use of 
exhaust fans which exhaust the air from cavities in 
the mass. It is evident that the efficient trial of this 
system is a matter of time. A number of com- 
petitors have entered for trial exhaust fans to be 
used in connexion with this system, but none 
of them exhibit any very novel features and 
several of them are of very crude design. This, how- 
ever, is not the place to discuss their merits or de- 
merits. While speaking of the trials we may remark 
that the Society has made a change in its engineer- 
ing department which has been very unfavourably 


appliances, which were this year to have been | criticised. For many years the Society’s dynamo- 
carried out under the auspices of the Society, have | meters and testing appliances generally have been 
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BEARINGS OF STEAM ROAD ROLLER, BY MESSRS. AVELING AND PORTER, ROCHESTER. 


awakened but very little interest. Thus for the| under the charge of the firm of Messrs. Easton and 


gold medal, which was to be awarded to the best 
machine for cutting land drains, not a single com- 
petitor has come forward, while the competitors in 
the trials of mechanical cream separators have at 
the last moment dwindled down to two, other firms 
who intended to compete having been deterred by 
legal points which have arisen in connexion with 
patent questions. As for the competition of 
appliances for making hay in wet weather little can 
be said at present, except that the trials which 
were to have been carried out last week were 


| Anderson (formerly Easton and Amos), who have 
|been responsible for their efficiency, and who 
|have acted as_ the 


Society’s engineers. This 
has now been changed, the Society taking its test- 
ing machinery into its own charge, and Mr. W. 


| Anderson being appointed the Society’s consult- 


ing engineer, to give advice when called upon. 


{Mr, Robert Neville, of Butleigh Court, Glaston- 
| bury, holds the honorary post of steward of engi- 
neering. It is as yet too early to criticise the new 


régime, and we shall not therefore join in the 


delayed by the state of the weather. The prize in| emphatic denunciations with which the changes 


this case is one of one hundred guineas, offered by 
Mr. Martin J. Sutton, and not by the Royal Agri- 
cultural Society, but the trials are being conducted 


| have been met in several quarters until more evidence 
|is available as to what the intentions of the Society 
'really are. At the same time we must warn those 








who are responsible for the control of the Society 
that the present standing of the body is by no 
means such as will permit them to disregard the 
views of the bulk of their exhibitors and of the 
public, In the first place it must be rememberel 
that attended as the annual shows are by vast num- 
bers of people, itis most important that an efficient 
professional supervision should be exercised over 
the engines and machinery shown in action, so that 
risk of injury to the visitors from the use of unsafe 
boilers or other causes may be avoided. How 
efficiently this supervision has been exercised in the 
past it is unnecessary for us to point out, but we 
must impress upon the Society that such supervision 
involves a grave responsibility, and that it would be 
something worse than folly to make any change 
which might lead to its being in the slightest degree 
neglected. Another point—on which, however, we 
shall merely touch here—respecting which informa- 
tion is desirable is, what is to be the future action of 
the Society as regards trials of engines and machinery 
generally? It is to be borne in mind that it is to 
such trials, and to the effect which they have had on 
the development of agricultural engineering, that the 
present position.of the Society is to a very im- 
portant extent due, and we do not hesitate to say that 
if it fails to keep up with the times and carry out in 
the future the policy which it adopted in the past, its 
standing will soon materially suffer. Both manu- 
facturers and the public are becoming tired of 
exhibitions, and itis only by the adoption of a sound 
policy that the Society can hope to secure for its 
annual shows that support which is practically neces- 
sary for its existence. 

Apart from the absence of novelties, however, 
the Reading Show is afairly successful one. The show- 
ground is well situated, and the town of Reading is 
conveniently accessible by rail from most of our 
agricultural districts. We subjoin a Table giving 
the number of stands and exhibits at the various 
shows keld by the Royal Agricultural Society 
during the past fourteen years. 

















- | : 
- . Number of | Number of 
Year. Place of Meeting. Stands. Exhibits. 
1869 | Manchester... a 395 7724 
1870 | Oxford oi “ 406 7851 
1871 | Wolverhampton ... 363 7650 
1872 | Cardiff aa a 308 5843 
1873 | Hull... << a 329 5634 
1874 | Bedford ‘ia aaa 361 5931 
1875 Taunton ... i 284 4214 
1876 | Birmingham a 420 6414 
1877 | Liverpool ... we: 428 6930 
1878 | Bristol see eal 435 6837 
1879 | London are eee 704 11,878 
1880 | Carlisle ona of 288 4196 
1881 | Derby we 998 | 5960 
1882 | Reading... aa 391 | 6102 





In treating with the exhibits at Reading we shall 
adopt our usual order and deal first with the engines 
of various kinds, 


FIXED AND PORTABLE ENGINES AND STEAM 
CULTIVATING MACHINERY, 


On entering the show-ground at the main entrance, 
the first machinery stands which attract attention 
are those of Messrs. John Fowler and Co., of Leeds, 
and Messrs. Aveling and Porter, of Rochester. 
Messrs. Fowler and Co, have as usual an extensive 
series of engines on show, including one of their 
compound traction engines which we illustrated on 
page 569 of our thirty-second volume, but they have 
no novelties to be described, and we can therefore but 
commend the excellence of their workmanship and 
pass on. 

Messrs. Aveling and Porter have also adhered to 
their standard patterns of steam ploughing and 
traction engines, of which they show a number of 
well-made examples. They also exhibit a steam 
road roller on which they have now adopted an 
excellent method of fixing the crankshaft and 
countershaft bearings, of which we annex illustra- 
tions, and which we believe they intend to adopt for 
their other engines also. Referring to our engray- 
ing it will be seen that all the bearings have 
brasses which are cylindrical externally and which 
fit into bored cast-iron pedestals, these in their 
turn having cylindrical bosses fitting bored holes in 
the firebox side plates, which are extended upwards 
and backwards on the plan patented by the late Mr. 
Aveling. ‘lhis arrangement has important advan- 
tages. Thus the holes in the firebox side plates being 
circular, are cut by a boring machine after the 
boiler is finished, instead of being punched before 
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the boiler is rivetted together, and finished by 
chipping and filing after the boiler is made. More- 
over, after the cast-iron pedestals are rivetted to 
the side plates they are bored (to receive the gun- 
metal bearings for the crank and other shafts) at 
one setting of the boiler on a large boring machine, 
the bar of which, passing through both sides at 
once, insures perfectly true seats for the circular 
bearings, while as all the gun-metal bearings are 
turned to fit accurately in their bored seats, it 
follows that the shafts they carry must be truly 
parallel. Smooth running of gearing and shafts, 
and less wear of the engine generally, is thus 
insured, while much lighter brasses for the same 
wearing surface can be used than with the square 
bearings, as large flanges, &c., are not required. It 
will be noticed from our engravings that the crank 
and intermediate bearings are combined in one 
casting, instead of being in three castings as is 
usual, thus securing greater strength. It wiil be 
noticed that in the case of the crankshaft bearing, 
the brasses are encircled by a cast-iron bush bored 
eccentrically, and made in three parts so as to 
permit of being set up horizontally to take up wear. 
The whole of the details of the arrangement are well 
considered and carefully worked out. 


Messrs, Clayton and Shuttleworth, of Lincoln, 
adhere to their practice of late years of not exhibit- 
ing in the department of machinery in motion, but 
they make an excellent show, although their stand 
contains scarcely any novelties. We may notice, 
however, one of their portables fitted with R. and 
T. Elsworthy’s straw-burning apparatus, a handy 
arrangement which can be fitted to any ordinary 
portable without involving structural alterations, 
while if so fitted it can at any time be removed with 
ease, leaving the engine adapted for ordinary fuel. 
The sketch which we give on page 29 will 
explain the arrangement. Below the firebox are 
fitted a set of plates forming a deep ash-pit extend- 
ing down to the ground level, the plates being pro- 
vided with doors for the admission of air and the 
withdrawal of ashes, The firebars are removed and 
in place of them there is supplied a rocking shaft 
having arms which serve to support the straw fire, 
and which can be rocked by an external handle so as 
to break up any accumulation tending to impair the 
draught. From the firebar bearer next the tube- 
plate to the firebox above the firedoor extend a 
series of cast-iron ribs or baffle plates of channel 
section, these being placed a short distance apart, so 
as to permit the products of combustion to pass 
between them. ‘Lhe feeding of the straw is done 
by hand, the straw being placed ina horizontal trough 
or open-topped hopper which is attached to the 
firedoor and supported towards its outer end by a 
wrought-iron prop. ‘The firedoor is made with 
external and interval flaps and the door with the 
trough attached to it can be turned to one side 
when required. Messrs. Clayton and Shuttleworth’s 
other engines are all of their ordinary patterns, and 
are as usual admirably finished. They include two 
examples of their horizontal engines which are 
noticeable for the care taken to collect all droppings 
of oil from the bearings, a matter which contributes 
materially to the neat appearance of an engine when 
fixed. 

Messrs. Ruston, Proctor, and Co., of Lincoln, 
have this year joined the ranks of those who exhibit 
their machinery at rest only, and they make a 
good show, but their exhibits include no novel- 
ties. They deserve, however, notice for their 
excellent workmanship. Messrs. Ruston are getting 
capital performances from the class of compound 
portable which they brought out at the last Smith- 
tield Show, and an example of which they now 
exhibit, We subjoin particulars of three trials 
of one of these engines with cylinders 7 in. and 
ll in. in diameter respectively and 14 in. stroke, 
both cylinders being steam jacketted, and the 
high-pressure cylinder being fitted with auto- 
matic expansion gear. The boiler had 174 square feet 
of heating surface and 5 square feet of grate area, 
while the area of grate used during the first and 
second trials was 4.2 square feet. We should state 
that during the first two trials the coal was broken 
small, aid fired every seven or eight minutes, in the 
third trial it was only broken to a medium size, and 
put on as in good ordinary firing, say, every fifteen 
minutes, and full grate area was used. The engine 
would probably have done still better with a heavier 
load, but the brake used (which was of the Royal 
Agricultural Society’s pattern) would not admit of 
this, as it ran very hot, and in the third trial the 
blocks fired. The brake was driven by a belt from the 








engine, ‘The results of the trials are given in the 
annexed Table: 


Results of Trials of 12-Horse Power Compound Portable 
Engine, constructed by Messrs. Ruston, Proctor, and 
Co., of Lincoln. 








Date, vse vee) April 22 | Aprit 26 | April 27 


Duration ,, a e+) 2h. 14m, '3 h. 45} m./3hb, 43.2 m, 
Working boiler pressure main-| | | 
AINOM sk, ney ke, oes RR0TD, | 1907D, | B00Tb 
Average revolutions per minute | | 
of engine ,,, coe ove 2 } 1808 | 129.7 
Average piston speed one «| BOLT | 305,2ft. | 302.6 ft, 
Effective horse power on brake,..; 29.64 | 30.26 | 29,92 
Kind of coal used ,,, ss eee} Welsh | Welsh | Welsh. 
Amount consumed... eee | 168lb. | 3001b, | 300]b. 
” on per brake horse | 
power perhour ... —... | BE ss 2.63 ., 2.7 5, 
Amount of feedwater supplied ...| 1330 ,, | 2828 ,, 2408 ,, 
” » 9» per brake | 
horse power per hour ... vos 90.09 ,, 20.46 ., | 21.68 ,, 
Temperature of water as supplied) 56 deg. 57 deg, 55.4 deg, 
” Pa Ps » forced) | 
into boiler... sas Wa il SOB im < 152.8 ,, 
Increase in temperature from } 
water heater eh ve ooo} 99 5 4 ,, O74 » 
Amount of exhaust steam con- : 
densed per hour per horse power 1.97 Ib, 1,93 Ib. 2.12 Ib. 
Steam (exclusive of that con- 
densed in jackets) used per 
hour per brake horse power ..., 22.06 lb. 


; 22.49 Ib. 23.75 1b. 
Water evaporated per hour per j 
pound of coal from feed tem- 

perature ... as Re 


8.681b. | 8491b | 8.691b, 

Messrs. Richard Garrett and Sons, of Leiston, and 
Messrs. J. and F, Howard, of Bedford, are two other 
well-known makers at whose stands we find no 
novelties. Messrs. Garrett we see show their com- 
pound engines, including a compound portable with 
the special arrangement of firebox which we de- 
scribed in our account of the Derby Show last year. 
Messrs. Garrett are getting excellent results with 
these engines. 

Messrs. Ransomes, Head, and Jefferies, of Ips- 
wich, is another firm in the group with which we 
are now dealing whose exhibits deserve notice for 
their excellent workmanship, but who adhere to 
patterns which we have already described, and 
which do not therefore now call for special notice. 

Messrs. Charles Burrell and Sons, of Thetford, 
who oceupy an adjoining stand, do not exhibit any 
novelty in traction engines this year, but they showa 
compound portable of the same type as the com- 
pound traction engine which they exhibited at 
Derby last year. In this engine the cylinders are 
placed tandem fashion, the low-pressure cylinder 
being single-acting, while the high-pressure cylinder, 
although furnished with the usual steam passages to 
both ends, is also practically single-acting. The 
steam from the boiler is admitted to the end of the 
high-pressure cylinder next the crankshaft, and is 
then exhausted into the ends of both high and low- 
pressure cylinders furthest from the crankshaft. 
The high-pressure piston is thus placed in equili- 
brium, and the expanding steam acts effectively on 
the area of the low-pressure piston. The arrange- 
ment will be made clear by the section of the two 
cylinders which we give this week on page 32. In 
this view A is the steam port in the slide valve, 
while B is the live steam port leading into the end 
of the high-pressure cylinder G which is next the 
crank, this being the only cylinder end which 
receives live steam direct from the boiler. After 
the steam has gone a portion of the stroke, it is 
cut off and allowed to expand, and when the valve 
reaches the position as shown the steam returns 
through the port B and communicates through the 
port D to the opposite end of the cylinder G at the 
back of the piston K. ‘This high-pressure piston is 
then in equilibrium, and the reduced pressure also 
acts (through the ports F in the valve communicat- 
ing with the port C) on the large piston I which gives 
the return stroke, F is the exhaust cavity, the exhaust 
taking place when the cavity F in the slide valve 
opens over the port E. Exhaust takes place 
from the backs of the pistons I and K through 
the ports atC and D; LL are the jackets. The 
packing between the two cylinders, which is found 
to require no attention for a very long time, is 
composed of copper wire gauze worked into square 
rings, and being porous baffles the steam, so that it 
is perfectly tight without requiring any screwing 
up or tightening. The pistons are fitted with Rams- 
bottom’s springs, and the low-pressure piston is very 
deep so as to give a large wearing surface, as it acts 
in the place of the ordinary crosshead, The cover 
of the low-pressure cylinder H has a long slot 
so as to accommodate the oscillation of the connecting 
rod. This rod is of good length, and the whole arrange- 
ment is very simple. Messrs. Burrell inform us that 
they have got very satisfactory results with this 
engine, and they state with this engine working with 


one of their 7-horse boilers they were easily able to do 
the same work as one of their ordinary portables 
provided with a 10-horse boiler, while the consump- 
tion of fuel was 30 per cent. less, and the weight to 
be hauled on the road less by about 30 cwt. We 
may add that the workmanship of Messrs, Burrell's 
engines is excellent. 

Another firm who do not exhibit their engines 
in motion this year, is that of Messrs, E. R. and F, 
Turner, of Ipswich, who are well represented with 
their standard patterns, but who do not show any 
novelties, Amongst the machinery at rest we must 
also notice as belonging to the section with which 
we are now dealing, a new form of vertical boiler 
shown by Messrs, Penny and Co., of Lincoln, ‘This 
boiler, to which the makers have given the name of 
the ‘‘ triplex” boiler, has depending from the crown 
of the firebox a cylindrical vessel, the lower part 
of which is connected to the water space around 
the firebox by three large radial tubes opposite to 
each of which a cleaning door it provided in the 
shell. From the annular top of the firebox around 
the central vessel a series of vertical tubes extend 
upwards to the smokebox at the top of the boiler. 
The boiler gives a large amount of effective heating 
surface in a moderate compass. 

Turniog now to the department of machinery in 
motion, we may, for convenience, take the various 
stands in the order of their official numbers, noticing, 
of course, only such exhibits as belong to the sec- 
tion with which we are now dealing. ‘Thus the first 
stand in the list is that of Messrs, Davey, Paxman, 
and Co., of Colchester, but the stand itself is a 
blank, the firm at the last moment having decided 
not to exhibit. Next comes Mr, George F. Sherwin, 
of Birmingham, who shows, amongst other things, 
some of his wrought-iron disc pulleys, which are 
well woth notice, and which are particularly adapted 
for driving high-speed machinery, such as electric 
lightiog apparatus, 

At adjacent stands are situated all the gas engines 
exhibited at the Show, the engines represented 
being the Ord, shown by Messrs. H. Wurr and Co. ; 
the Clerk, exhibited by Messrs. ‘Thomson, Sterne, 
and Co.; the Turner, shown by the Turner Gas 
Engine Company, Limited, of St. Albans; the 
Bisschop, by Messrs. J. E, H. Andrew and Co., of 
Stockport ; the Miiller, shown by Mr. H. L. 
Miller, of Birmingham ; and last, but not least, 
the Otto, by Messrs, Crossley Brothers, Limited. 
Of these engines but little is to be said. Of 
the Ord engine we cannot at present give any 
detailed particulars; of the Clerk engine we have 
already expressed a favourable opinion, and need 
only add that the makers are making an excellent 
job of its manufacture; of the Turner engine we 
may remark that it has been much improved 
in detail sigce it was first brought before the public ; 
while of the Bisschop engine it is stated that 1100 
are now at work inthiscountry. ‘The Miiller engine 
was not running when we visited its maker’s stand, 
but it is intended to work in connexion witha gas 
generator also designed by the patentee. Messrs, 
Crossley Brothers have an excellent show, including 
the 16-horse engine, capable of indicating 40-horse 
power, which we illustrate on page 32, and a little 
$-horse engine mounted on the same bedplate witha 
Siemens dynamo machine, the whole forming a very 
neat and compact combination. This little engine can 
be worked in connexion with an oil gas generator, an 
arrangement which makes it a very complete little 
plant for electric lighting on a small scale. ‘lhe 16- 
horse engine, illustrated on page 32, is of the type first 
shown by the makers at the Crystal Palace Electrical 
Exhibition and the Manchester Smoke Prevention 
Exhibition, and it differs in several respects from 
Messrs. Crossley’s ordinary patterns, The frame is, 
as will be seen, very massive, while the engine is 
fitted with an arrangement of governor, which by 
changing the position of a link against which a cam 
presses varies the gas supply by altering the period 
of admission. The air supply remains unaltered. 
The recent experience of a Crossley shows 
that they are most successfully adapting the gas 
engine to the development of far larger powers than 
were at first contemplated as suitable for such 
motors, 

At the stand of Messrs. Proctor and Co, of Steven- 
age, we come upon one of the few novelties in 
the Show, namely, Parker’s steam digger, This 
is an engine fitted with digging apparatus resembling 
in many respects that of the Darby digger, but in 
this case the engiue is intended tou work end on, 
the crankshaft for working the diggers being 





placed transversely at the smokebox end, We do 
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not know who is responsible for the arrangement of 
gear by which these diggers are driven, but it shows 
a somewhat touching faith in what a pinion can do 
if it tries. It is quite unnecessary to describe this 
machine in detail. Messrs. Proctor and Co., also 
show one of their neat little “Talbot” vertical 
engines and boilers, of which we have spoken favour- 
ably on former occasions. 

At the next stand the Agricultural and General 
Engineering Company, Limited, of Walbrook, E.C., 
show one of Darby’s broadside diggers which we 
have described on former occasions, The digger 
exhibited is provided with three broad and two 
narrow diggers, and we notice that several improve- 
ments have been made in the constructive details, 
As our readers are aware, we differ from the 
patentee of this machine as to great advantages 
claimed for digging as compared with other modes 
of cultivation, but we at the same time desire to 
give Mr. Darby and those associated with him every 
credit for the perseverance and energy they have 
shown in developing, in the face of no small diffi- 
culties, the system they advocate. 

We now come to a series of stands where the 
engines shown are all of the well-known patterns of 
the respective makers, the firms in question being 
the Albion Iron Works Company, of Rugeley; 
Messrs, W. N. Nicholson and Son, of Newark (who 
make a large show); Messrs. Jeffery and Black- 
stone, of Rutland; Messrs, Brown and May, of 
Devizes; Messrs, W. Tasker and Sons, of Andover; 
and Messrs, Wallis and Steevens, of Basingstoke. 
Of none of these exhibits is it necessary that we 
should give any description. 

‘The Reading Iron Works Company, of Reading, 
are one of the few exhibitors at whose stand 
novelties are to be found. Of an excellent milk- 
can washing apparatus, and also of a brickmaking 
machine, shown by this firm, we shall speak in another 
section, at present we must deal with engines only. 
In addition to a good show of engines of their 
ordinary patterns, the Reading Iron Works Com- 
pany exhibit a horizontal compound engine having 
several special features, ‘This engine, which we 
illustrate on page 36 of the present number, is of 
the tandem type, and it has been designed with the 
special view of getting an engine of this type into 
a moderate length, so as to adapt it for replacing 
ordinary non-compound engines in mills, &c., 
where space is limited. The engine, which is rated 
by the makers as a 20-horse, has cylinders 10 in. 
and 17 in. in diameter respectively, the stroke being 
28in. As will be seen from our illustration, the 
two cylinders are placed as close together as possible, 
there being just room between them to pack the 
glands comfortably. The front cover of the low- 
pressure cylinder is made in halves, so that it can be 
removed altogether, and the back cover of the high- 
pressure cylinder, together with the two pistons, 
can then be drawn out through the low-pressure 
cylinder. This is a very neat and handy arrange- 
ment. Both cylinders are fitted with expansion 
valves at the back of the main slides, that of the 
high-pressure cylinder being a semi-cylindrical valve 
of the Bodmer type with oblique steam ports, the 
cut-off being varied by partially rotating the valve 
by means of its spindle. The cut-off is controlled 
by a powerful Porter governor, ‘The expansion 
valve spindles of the two cylinders are in line, and 
at their junction a kind of thrust bearing is intro- 
duced, which permits the spindle of the high-pressure 
cylinder to rotate without affecting that of the low 
pressure. The low-pressure expansion slide is not 
adjustable. We are glad to see that the makers 
have adopted an expansion slide for the low-pressure 
cylinder, as it enables the proportion of the work 
done in the two cylinders to be very readily adjusted, 
lt will be noticed from the plan on page 36 that 
the expansion eccentric is placed next the crank 
disc, and in a direct line with the spindles it drives. 
The main eccentric is placed outside, and is coupled 
to the outer side of a strong tubular slide which 
forms a guide for the expansion valve spindle passing 
through it, and which has projecting from its inner 
side a pin to which the main valve spindle of the 
high-pressure cylinder is coupled. By this arrange- 
ment ample room is obtained for the main eccen- 
tric, while the main slide of the high-pressure 
cylinder is got close in to that cylinder, thus avoiding 
long ports. With the slide to which the main 
eccentric rod is connected well guided—as it is in 
this engine—by guides at a considerable distance 
apart, we see nothing objectionable in this arrange- 
ment, while it has several advantages. The air- 


only, and it is placed in an inclined position at the 
crankshaft end of the engine and driven from an 
overhung crank. The air-pump and condenser are 
in one casting, and it will be noticed that they 
barely project beyond the line of the flywheel. The 
air-pump valves and bucket are arranged so as to be 
readily accessible, Of the remaining details of the 
engine it will be unnecessary for us to give any 
special description, as they will be readily under- 
stood from our illustration, The engine is altogether 
a good substantial job, and it has evidently been 
designed with care. 

The last-mentioned stand terminates the exhibits 
of machinery in motion on one side of the show-yard, 
and passing over to the other side we come first to 
the stand of Messrs. Marshall, Sans, and Co., of 
Gainsborough, who are as usual extensive exhibitors 
of thoroughly well-made engines. The engines 
exhibited, however, are all of patterns shown at 
previous meetings of the Royal Agricultural Society, 
with the exception of a 20-horse compound engine 
mounted underneath the barrel of alocomotive boiler. 
This engine is of the same type as that which the firm 
exhibited at the last Smithfield Show, and which 
we illustrated at the time (vide page 594 of our 
thirty-second volume), but is of course much larger. 
The engine has steam jacketted cylinders 8 in. and 
14in.in diameter respectively, with 16 in. stroke, 
and is fitted with automatic expansion gear; the 
wearing surfaces are all very large, and the engine 
is of atype well adapted for doing heavy work 
economically. 

Clarke’s Crank Company, Limited, of Lincoln, 
show an excellent series of examples of their work, 
including some heavy cranks, and close by Messrs. 
W.H. Bailey and Co., of Salford, exhibit their 
useful little hot-air engines and examples of pumps. 
Some pumps also are shown »y Messrs. Deakin, 
Parker, and Co., of Salford. None of these exhibits, 
however, are novelties, 

We have several times mentioned the Rider hot- 
air engines constructed by Messrs. Hayward Tyler 
and Co., and have commended them as an exceed- 
ingly handy type of small motors for pumping pur- 
poses. At Reading we notice that they show two 
of these engines, one rated at }-horse power, and 
capable of raising 500 gallons per hour to a vertical 
height of 80 ft., and the other a 3-horse power 
engine combined with a pair of deep well pumps. 
Of this latter engine we give a perspective view on 
page 28, which will explain the arrangement. The 
engine drives a pair of 2}-in. deep well pumps, 
having a stroke of 6in. The speed of engine is 
120 revolutions per minute, and as the gearing is 
4 to 1 the speed of the pump shaft is 30 revolutions. 
A test made of this engine showed that the pressure 
on the pump main of from 35 lb. to 40 lb. per square 
inch, or equivalent to a head of 80 ft. to 90 ft., could 
be maintained, the quantity by measurement being 
600 gallons per hour. The pump frame is of neat 
design, and is so constructed that the pumps can be 
removed and placed at a lower level or down a well 
if required. The Rider engine has become very 
popular, over 400 of these engines being now at 
work giving good results. The life of the heater 
varies in proportion to the care bestowed—in many 
cases they run for three or even four years—while 
the cost of replacing one is so trifling that, even if 
an average life as low as two years be taken, it is 
scarcely any drawback to the engine—in fact, it 
need scarely be considered. Messrs. Hayward 
Tyler and Co. also exhibit, in addition to one of 
their well-known Cope and Maxwell steam pumps, a 
new type of rotary pump driven by one of their 
vertical engines. This pump is one designed by 
Mr. Root, the patentee of the well-known Root’s 
blower, and it is in fact an adaptation of this blower 
to pumping purposes, its details being marked by 
several special features, which we shall describe on 
a future occasion, when we hope to illustrate the 
arrangement fully, We now give, however, on 
page 29 asection of the pump which will show 
the form of the rotating piston. The pump appears 
to be one well adapted for lifting large quantities 
of water to a moderate height—say 50 ft. or so— 
and it may thus be regarded as occupying a useful 
position between centrifugal pumps on the one hand, 
and ordinary barrel pumps on the other, 

The steam for Messrs. Hayward Tyler and Co.'s 
exhibits is supplied by Mr. John Bellamy, of Mill- 
wall, who shows at work one of his patent boilers 
which we illustrated in connexion with our account 
of the Derby Show last year, and which we com- 
mended at the time. We are glad to hear that these 





pump is single-acting with bucket and top valves 





boilers are giving great satisfaction, and Mr, 


Bellamy has been supplying them for use on tug- 
boats as well as for stationary purposes, Mr. Bel- 
lamy also shows at Reading a boiler on the same 
principle constructed for horticultural heating pur- 
poses, for which it is well adapted. The stationary 
boiler above mentioned, we should notice, is fitted 
with Ellis’s water gauge fittings, of which we give 
an engraving on page 29 of our present issue. 
Referring to our illustration, which will clearly 
explain their construction, it will be seen that 
these fittings are provided with small ball valves 
which at once close the connexions with the boiler 
in the event of the glass being broken, while at the 
same time the passages are so arranged that by 
partially turning the top cock the gauge can be 
blown through in the ordinary way. ‘The efficient 
action of these fittings is shown at Reading by 
occasionally purposely breaking the gauge glass 
while the boiler is under steam. 

Messrs. Richard Hornsby and Sons, Limited, of 
Grantham, have a good show of engines of their 
standard types, while they also exhibit a 10-horse 
compound of a new pattern fixed under a locomotive 
boiler. This engine, which is very neatly designed, 
has wrought-iron plate frames like those of a loco- 
motive, connected by wrought-iron cross stays. 
The crankshaft carries a counterbalance disc be- 
tween the two cranks, We hope shortly to illus- 
trate this engine. Messrs. Hornsby are followed 
by a number of firms who show nothing new in 
engines this year, and whom we can therefore 
merely mention, These are Messrs. Robey and Co., 
of Lincoln (who are largely represented) ; Messrs. 
Tuxford and Sons, of Boston; Messrs. Gibbons and 
Robinson, of Wantage; Messrs. W. Foster and 
Co., of Linzoln; Messrs. W. L. S. Eddington and 
Co., of Chelmsford; Messrs. J. and H. McLaran, 
of Leeds, and Mr. Alfred Dodman, of King’s Lynn. 
Messrs. Cochrane and Co., of Birkenhead, in addi- 
tion to their well-known vertical boilers, which are 
coming so largely into use, show one of these boilers 
combined with a vertical engine. We illustrate 
the combination on page 29, our illustration show- 
ing the general design. 

At an adjoining stand Mr. G. R. Mather, of Wel- 
lingborough, exhibits a novelty in the form of a 
two-wheeled portable, the wheels of which are 
mounted on the crankshaft and form the flywheels 
when the engine is in use. This engine has several 
special features. It is a vertical engine and single- 
acting, while it has no slide valve or eccentric, the 
steam being admitted to and released from the 
cylinder by a piston valve situated at the upper end 
and worked by simple arrangement of links from 
the connecting rod. Mr. Mather states that he 
has travelled the engine aconsiderable distance over 
bad roads and that no difficulty is experienced with 
dirt getting into the crankshaft bearings, a point 
about which there was at first some doubt. The 
engine is controlled by a governor which adjusts 
the amount of opening of the piston valve, and 
the whole of the details have been very neatly 
designed. We hope shortly to illustrate it. 

At the adjoining stand of Mr. E. S. Hindley, of 
Bourton, the chief novelty is the small two-wheeled 
portable engine of which we give an engraving on page 
29. This engine has a cylinder 4 in. in diameter with 
6 in. stroke mounted on the top of a boiler which 
occupies a diagonal position (as shown in our 
engraving) when the engine is at work. The boiler 
is of the multitubular type used by Mr. Hindley with 
some of his vertical engines; the tubes, however, 
being arranged that they are entirely covered with 
water when at work. ‘The boiler has 20 square feet 
of heating surface, and from its arrangement the mud 
settles down below the ash-hole where the blow-off 
cock is placed. The engine is intended for a speed 
of 240 revolutions per minute, and when at work the 
shafts are let down in the ground as shown in our 
illustration, these with three adjustable stays making 
the whole perfectly steady. For travelling, one of 
stays is removed, and the boiler is carried well clear 
of the ground between the two wrought-iron wheels 
3 ft. 6 in. in diameter. Mr. Hindley is making this 
type of engine of from 2 to 4-horse power. At the 
same stand is alsoshown a 6-horse vertical engine 
of a new pattern, this being one of a series of from 
3 to 15-horse power, and of a much heavier and more 
substantial design than those which Mr. Hindley 
has previously exhibited. The engine has a cylinder 
§ in. in diameter with 12 in. stroke, and the bearing 
surfaces are all large. The crosshead guide has 60 
square inches of bearing surface and the crankshaft 
bearings are the same as those on the convecting 





rod, the brasses of both being turned externally, and 
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the seats bored to gauge, so that the renewal of 
the brasses is aneasy matter. ‘The governor is of the 
Porter type, and can be adjusted to control the 
engine to a speed of from 180 to 80 revolutions per 
minute. The boiler is of the vertical multitubular 


type and has 18 vertical tubes, while its heating | 
The chimney is hinged | 
for sweeping the tubes, and the engine and boiler are | 


surface is 60 square feet. 


mounted on a cast-iron tank foundation. Messrs. 
Hempsted and Co., of Grantham, and Messrs. Bur- 
rows and Stewart, of Banbury, are other exhibitors 
‘who are represented by engines of their standard 
patterns not requiring special description. 

We have now completed our survey of the 
exhibits entered under the department of machinery 
in motion, but under the singular heading of “ green- 
houses and other articles not under shedding,” we 
find entered in the catalogue two exhibits which 


ought certainly to have been included in the pre- | 


viously mentioned department, These are the 
exhibits of Messrs. Bruce and Batho, of West- 
minster, and Messrs, Priestman Brothers, who both 
show at work their respective steam cranes and 
excavators, Of Messrs. Bruce and Batho’s excavator 
as fitted to a dredger, we gave a description some time 
ago (vide page 269 of our twenty-eighth volume) ; 





(For Description, see Page 27.) 





as shown at Reading, this excavator is actuated by a 
substantially proportioned steam crane, and it does 
its work well. Messrs. Priestman Brothers’ dredger 
|and excavator we have also described on former 
occasions, and we therefore only remark now that 
the plant exhibited at Reading is well calculated to 
show the handiness of these appliances. Messrs. 
Priestman Brothers have now had a very large 
| experience with these excavators, and they have suc- 
ceeded in adapting them to a great variety of work. 
'The firm also show at Reading, Keable’s vertical 
boiler, which we illustrated in connexion with our 


| account of the Derby Show of last year. 


IMPLEMENTS AND MISCELLANEOUS. 
| 
The prevailing absence of novelties at the Read- 


ing Show renders it impossible to adopt the practice 
we have followed on many previous occasions—that 
of classifying new implements exhibited. We shall 
| therefore notice such exhibits as appear to be of 
interest and possessing novelty, without any regard 
to arrangement, other than following the numerical 
order of the stands. So far as the present Show 


possesses a distinctive feature, it is to be found in| 


the various devices for reducing the temperature of 





| hay and other ricks by drawing air through the body 


of hay, oats, &c., by means of exhaust fans, This, 
known as the Neilson process, has suddenly sprung 
into great favour, but the apparatus shown, exhibit 
but little evidence of originality or of mature con- 
sideration of the problem, Sheaf binders apparently 
do not attract great attention just now, possibly 
because the farmers begin to despair of having 
sheaves worth binding; only six makers have 
exhibits of this class— Mr. Walter A, Wood, 
Messrs. J. and F, Howard, Messrs, Woolnough and 
Co., Messrs. Kingsford and Co., Mr. J, H. King, 
and Mr. A. C. Bamlett. 

Messrs. W. Glover and Sons, Eagle Iron Works, 
Warwick, amongst a variety of sheep troughs, fenc- 
ing, hurdles, and so forth, show about a dozen wagons 
and carts, one of which lays claim to novelty, 
This is a tipping wagon, in which the body of the 
wagon is mounted so as to be turned in bearings on 
the rear axle bed. Attached to the underside of the 
body is a toothed quadrant, into which gears a 
pinion, driven through toothed wheels by a cranked 
lever at the side of the frame, By turning this lever 
the body can be raised to any desired angle, and 
maintained in its position by means of a pawl that 
fits into notches cut around a disc on the main 
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ROOT’S ROTARY PuMP. (See page 27). 
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TWO-WHEELED PORTABLE ENGINE, BY MR. E. S. HINDLEY, on ee ee a ONE, 
FNGINEER, BOURTON. (See page 27). ENGINE WITH ELSWORTHY’S STRAW-BURNING 
= APPARATUS, BY MESSRS. CLAYTON AND 
SHUTTLEWORTH, LINCOLN. (See page 26). 















































VERTICAL ENGINE AND DOILER, BY MESSRS. CCCHRAN AND CO., BIRKENHEAD. (See p. 27). ELLIS’s WATER GAUGE FITTINGS* (See p. 27). 
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spindle. The body is securely locked into position 
on the frame by means of spring catches. 

Messrs. F. and H. Randell, St. Nicholas Works, 
North Walsham, Norfolk, show a number of well- 
made implements, amongst them a horse hoe and 
turnip cleaner, which are designed to give great 
rigidity with very little weight.- The harrows 
attached to the turnip cleaner are of peculiar con- 


struction; the tines are mounted on iazy tongs | 


frames, so that they can be contracted or expanded 
by means of a key; in this way spaces from 12 in. 
to 18 in. wide can be cleared between the rows. 
‘The implement is provided with means for raising 
the harrows out of work when desired, Angle irons 
are introduced into the frames of the implements by 
these makers whenever practicable, in order to 
obtain as much stiffness as possible with a limited 
weight. 

The Bristol Wagon Works Company, Limited, 
Bristol, show a large collection of vehicles, amongst 
which is a four-wheeled cattle van designed by 
Messrs. Margetson and Hek, and which we illustrate 
on page 33. The body is mounted upon locking 
carriages at eacn end, connected with each other by 
diagonal bracing. As will be seen the wheels of 
this car are large, securing an easy draught, and the 
locking carriages enable it to be turned within a 
small space. The platform is brought near the 
ground, so that cattle can enter by means of the 
inclined flap at one end and leave at the other, doors 
being provided for the purpose. The same firm 
show Margetson and Hek’s tip wagon and tip cart, 
which we have illustrated and described in connexion 
with previous shows, and of which the exhibitors 
are the sole manufacturers. As will be remembered, 
these vehicles can be tipped with ease by means of 
a windlass placed at the front, and can be held in 
any desired angle, so that the same wagons can be 
used in the harvest field and for tipping manure, 
&e. The ingenious arrangement of cart brake made 
by this company will also be remembered ; it was 
ijlustrated by us on page 573 of our thirty-second 
volume. Besides the foregoing, the exhibit of the 
Bristol Wagon Company comprises a collection of 
trollies, drays and floats, and market carts, as well 
as some lighter vehicles. 

Messrs. Lister and Co., Victoria Iron Works, 
Dursley, exhibit a fan for attachment to ricks for the 
reduction of the temperature ; it presents no feature 
calling for remark, being an ordinary fan driven 
by hand or power, with suitable connexions to the 
trunk entering the rick. The same makers have a 
number of their special chaff cutters, corn crushers, 
and horse gears. Among the corn crushers is one 
to which a screen is fitted for screening the crushed 
corn before it is discharged. Motion is given to 
this screen in quite an ingenious way; on the driv- 
ing spindle a nut is placed securing the crushing 
roller; the underside of this nut is in contact with 
one end of a bent lever pinned to the frame, while 
the other passes through a loop in the middle of the 
screen which is hinged at the top. As the spindle 
revolves, the angles of the nut impart a slight 
movement to the lever sufficient to oscillate the 
screen. Mes:rs, Atkinson and Fhilipson, of New- 
castle-on-Tyne, show a very neatly designed carriage 
brake, actuated by the foot and operating on a ring 
which is a fixture on the nave of the wheel, the 
apparatus being placed on the square part of the 
axle within the ring. It consists of a disc fast on 
the axle and formed with a slot, through which a 
spindle is passed, having a crank at one end, within 
the ring, and at the other, outside it, a bent lever 
connected by a rod to the foot lever actuating the 
brake. The crank within the ring is connected by 
a link to one end of a circular leather-covered spring, 
the other end being made fast to the side of the 
disc. On depressing the foot lever the spindle is 
partly turned, and the spring being opened out is 


brought into contact with the inside of the ring | 


fixed on the nave of the wheel. Mr. H. Gibbons, 
Kennet Iron Works, Hungerford, shows a few im- 
plements, among which is a grinding machine for 
sharpening the spiral cutters of lawn mowers. In 
this apparatus the grindstone revolving over a 
4.ctangular water trough, the width of the cutters, 
18 mounted on a screwed spindle in such a way that 
it gladually traverses from one side to the other ; 
a slow motion is given at the same time to the 
cutters, so that the edge of each bar is always kept 
up to the grindstone. ‘The cutters are mounted in 
adjustable earings so a3 to suit different sizes; a 
small emery wybeel is attached to the apparatus for 
grinding bottom blades of thecutters, ‘The Patent 
Waterproof Papci and Canvas Company, Willesden, 








make a good display of their specialties in prepared 
paper and canvas for building purposes, The port- 
able house, which forms part of their exhibit, is made 
entirely, except the framing, of this material, and 
has been exposed to the weather for two years 
without showing any sigus of leakage. Messrs. 
Decauville Ainé, of Petit Bourg, Seine et Oise, 
France, show a considerable variety of their light 
portable railway plant which is now come into 
such general use for contractors, sugar estates, &c. 
The articles shown include lengths of permanent 
way, switches, crossings, turntable, points, levers, 
&e., with a variety of miniature wagons for 
transporting straw, timber, sugar-canes, earth, &c. 
Mr. ‘Ll’. Corbett, Perseverance Works, Shrewsbury, 
makes a large show of winnowing and dressing 
machines, cultivators, harrows, crushers, &c, all of 
his usual excellence of manufacture, but calling for 
no special notice as regards novelty. Messrs. 
Harrison, Macgregor, and Co., of Albion Iron 
Works, Lancashire, make, as usual, a very excellent 
display ; their new implements are, however, limited 
to a 2-horse mower with neatly enclosed gearing, 
and some chaff cutters with an ingenious sun and 
planet motion, adapted for two lengths of feed, 
Mr, Edward Margrett, of Kennet Iron Works, 
Reading, is a manufacturer of Norton’s Abyssinian 
tube wells, of which he shows several arrange- 
ments, including one sunk to a depth of 50 it., 
and in operation. ‘This stand also contains a 
number of objects treated by the Barff process, 
which appears to have been now brought into 
practical use, the cost being also reduced to 
compete with galvanising. In addition to the fore- 
going, Mr. Margrett shows some well-designed 
filters for farm use, fitted wita siiicated carbon 
cylinders. Mr, C. QO. Fison exhibits a collection 
of perforated tiles for kilus, which are honeycombed 
on one side, and present on the other a flat surface 
perforated with fine holes, passing through to each 
cell. ‘These tiles are made in a variety of patterns 
for the above purpose, and with modifications for 
cisterns, drains, &c. ‘The Bedford Iron Works 
Company, Bedford, have a good display of machines 
for making bricks and tiles, as well as of brick 
presses~- Une of the latter, adapted to press 
7500 bricks a day, is furnished with a revolving 
table turning around one of the standards of the 
machine, and provided with a box at each end, the 
sides of the box being adjustable so as to take in 
different sizes of bricks, and the bottom fitted to 
rise for the discharge of the pressed brick. The 
arrangement of levers, by which, with the flywheel, 
the pressure is thrown upon the brick, is very 
ingenious, but cannot be explained without an 
illustration, which we hope shortly to publish. The 
smaller-sized press, which deals with 4500 bricks a 
day, has only one box placed on the top of the 
machine. ‘The pressure plate is caused to rise and 
fall by means of a hand lever, and as it rises clear 
of the box, a pin, attached to the connecting rods 
of the pressure plate, travels in a curved guide, and 
throws the plate clear of the box. ‘The pipe- 
making machines, worked by hand or power, are 
very well made and designed, and are adapted to 
turn out pipes up to 12 in, in diameter. 

Mr. Charles G, Roberts, of Haslemere, Surrey, 
shows an ingenious device for collecting pure rain 
water, which acting as a separator rejects the bad 
and stores the good water, allowing automatically 
the first portion of the rainfall contaminated by 
impurities on the roof upon which it falls, to run to 
waste, but afterwards, when the roof has been pre- 
sumably washed clean, the water is delivered to a 
storage tank. The water from the gutter first falls 
into a strainer, that checks rubbish from ‘passing 
into the separator, which is a box balanced ona 
pivot and free to oscillate within certain limits, 
Thisseparator is divided into a small and a large 
compartment with a space between. The former is 
that one into which the rain first falls from the 
strainer, and is provided with a discharge opening 
near the bottom on the inner side; the rain water 
first falling runs to waste through this opening, but 
the compartment rapidly filling, the water reaches 
the level of a pipe leading into the large compart- 
ment, which is more gradually filled; when this 
takes place the rain water is discharged from this 
compartment to the storage tank, It appears that 
this little apparatus is very efficient, and has been 
found of great utility in many places. 

Messrs. Vipan and Headley, of Church Gate 
Works, Leicester, make their usual display of orna- 
mental vases, garden seats, &c. In addition to these 
they have lately made a specialty of railway milk 
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churns and carts for carrying milk. ‘he churns are 
of thin steel plate made with only one seam; the 
bottoms are stamped out of steel plates, and the rim 
is formed with a taper so that it can be driven tightly 
into the body before soldering. ‘The cover is made 
to overlap the mouth of the churn so as to prevent 
the penetration of dust and other impurities ; the 
fastening is very simple and secure. ‘The Aylesbury 
Dairy Company have a very extensive display of 
plant, including ali the ordinary appliances for the 
dairy. Among other implements we may mention 
a weighing machine, in which a large receiver is 
mounted on trunnions and conuected with a steel- 
yard. ‘Ibis receiver is divided into two compart- 
ments, one into which the milk is poured being 
fitted with a strainer; when the other compart- 
ment, has been filled the contents are weighed and 
the receiver turned and emptied into a tank. ‘There 
are some different forms of coolers intended to cool 
down the milk as soon as possible after it leaves the 
cow, since milk rapidly cooled can be preserved for 
a longer period than if itis allowed to cool gradually, 
The principle of these refrigerators is very simple ; 
they consist of a series of horizontal pipes through 
which cold water circulates from the bottom to the 
top, while the milk flows down the outside of the 
pipes. ‘The Laval cream separator we have already 
illustrated and described (see ENGINEERING, Vol. xxxii,, 
page 574), and need not refer to it in detail on this 
occasion, ‘The Lactobutyrometer, manufactured by 
Messrs. Apel, of Berlin, is an instrument for ascer- 
taining rapidly the percentage of fat contained in a 
sample of milk. It is a very simple testing appa- 
ratus consisting of a few graduated glass tubes, a 
spirit lamp, and bottles of alcohol and ether, Fixed 
proportions of milk and ether are thoroughly mixed 
in a test tube, to which some alcohol is afterwards 
added, and the mixture shaken till it is floculent 
throughout. ‘Lhe tube is then placed in water at 
a temperature of 110 deg. Fahr., when fat globules 
rise to the surface. After about ten minutes the 
tube is placed in water at 70 deg. Fahr., when more 
fat disengages itself and the mixture becomes clear. 
The quantity of fat is then read off in the graduated 
side of the tube, the readiug being referred toa 
printed table that gives the amount in percentages. 

Mr. J. Coultas, of Grantham, is one of the com- 
paratively numerous exhibitors of apparatus for 
drying corn or hay stacks by means of ventilating 
chambers in the stack and exhaust fans. As this 
process appears likely to come into very extensive 
use, it may be interesting to give here a few details 
relating to its introduction. ‘The method, which is 
extremely simple, appears to be due to Mr. Robert 
Neilson, of Halewood Farm, near Liverpool, who 
has used it for several years with great success. In 
this farm the hay and straw are stacked in a covered 
shed about 1200 yards long and 20 yards wide, the 
stacks being made some 20 ft. square, and ranged 
in a row. Underaeath the centre of these stacks 
an air main is laid with junctions, from which pipes 
pass upwards to the ground in positions correspond. 
ing to the middle of each stack. From these, pipes 
pass upwards into the body of the stack, provided 
with shut-off valves. ‘To the end of the central air 
main an exhaust fan is attached, and as soon as any 
of the stacks show symptoms of heating, that is if 
the thermometer introduced, registers about 110 
deg., the fan is set in motion, and for about three- 
quarters of an hour, air is drawn in from the outside 
through the body of the stack, until the temperature 
is sufficiently reduced. In this way, it appears, not 
only can well-made hay be preserved in thoroughly 
good condition, but grass cut in wet weather can 
be stacked and efficiently cured, The apparatus, 
it will be seen, is of the simplest description, and can 
be installed in a permanent manner at a very insig- 
nificant first cost. For more primitive installations a 
portable fan and air trunk suffice. In such an arrange- 
ment the pipe which is to form the junction with 
the air trunk is laid on the ground and the hay is 
stacked over it. ‘The air chamber in the middle is 
made by building the hay round a sack filled with 
straw, and which is drawn upwards as the stack 
rises. ‘To test the heat of the stack a tube about 
5 ft.from the ground is built into it for about 6 ft. ; 
the thermometer is introduced into this tube, and 
the temperature observed to ascertain when it is 
necessary to use the fan. 

Messrs. Carson and Toone, of Wiltshire Foundry, 
Warminster, exhibit as a novelty one of Lander’s hay 
collectors, an implement intended to follow the horse 
rake, and collect the hay ready for pitching into the 
wagon. It consists of a frame mounted on a pair 
of carrying wheels and a small roller at the back. 
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The frame is triangular and contains two sets of 
revolving rake arms set at an angle to the line of 
poe se the rakes are driven by gearing off the 
ain axle. 

We havealready referred to the very fine exhibit 
of the Reading Iron Works, Reading. Besides the 
compound horizontal engine this firm shows, and 
which has been described and illustrated, it has 
an unusually fine display of machines and imple- 
ments, Amongst these we may refer to a well- 
designed 30 in. circular saw bench, in which the saw 
can be quickly and easily adjusted, the spindle being 
raised and lowered by means of a handwheel and 
bevel gear, while the fence is very conveniently 
arranged for cutting bevel work. Another very 
handy and ingenious machine is a milk can cleaner. 
This consists of a large tank containing water that 
can be heated by steam. Within the tank are placed 
horizontally and parallel to each other, three brushes 
tapered approximately to the form of an ordinary rail- 
way milk churn. The bristles on the two outer brushes 
are arranged continuously, those of the middle 
brush are set radially with spaces between them, 
All the brushes are geared together and are driven 
by an engine at about 120 revolutions per minute. 
The cans are slipped over the middle brush, and are 
thoroughly cleaned inside and out at the rate of 18 
seconds for each can. For cleaning the covers, the two 
outer brushes are thrown out of gear, and a specially 
shaped brush is screwed on to the spindle of the 
middle brush. At a recent trial, 36 cans were cleaned 
in 5 minutes 1 second, and 24 covers were cleaned 
in 3 minutes. After the cans are washed they are 
placed open end downwards on a wooden stand, 
through the middle of which a steam jet passes, 
Steam is then turned on for a few seconds to accele- 
rate the drying of the can. This last process has 
also the very important advantage that it can be 
made to heat the can sutliciently to destroy any 
disease germs that may exist in the water. 

The Reading Iron Works Company also exhibit a 
well-designed brick and tile-making machine, of 
which we publish an engraving on page 4]. Refer- 
ring to our illustration it will be seen that the whole 
machine is mounted on wheels so that it can be run 
on rails, and at Reading the vertical engine which 
drives it is similarly mounted, so that the engine 
and machine ean be moved along the brickfield to 
the position most convenient for the clay heap and 
drying ground. ‘This is an arrangement which the 
makers have found very handy in practice. The 
pug-mill cylinder is made in halves hinged together, 
so that it can, if required, be readily opened up to 
get at the knives. The main bevel wheel of the 
pug-mill is also made in halves, so that it can be 
readily renewed in case of fracture. The connexion 
between the pug-mill aud the feed rollers is by a 
pitch chain, so that a positive relative motion is 
obtained, while provision against breakage caused 
by undue strain is made by the employment of a 
friction brake to drive the rolls. The feed roller 
bearings also are so mounted that any strain tending 
to force the rolls apart does not come on the cast- 
iron framing, but on bolts passing through both 


bearings. ‘These bolts, if fractured, can be easily 
renewed, The feed roller bearings also are kept 


well outside the rolls so as to keep them clear of 
falling clay, while the rolls themselves terminate 
at each end in wrought rings which can be easily 
renewed, these rings forming the part of the rolls 
subject to the greatest wear. The details of the die 
and cutting table are also good, and the whole 
machine, in fact, has been carefully designed. 

The Reading Company deserve a high compli- 
ment on the manner in which they are represented 
at this Show. We may mention in passing that the 
company has recently undergone several important 
changes in its administration, and under the super- 
Intendence of its able engineer, Mr. Brown, it 
appears likely to occupy a much more important 
position among manufacturing companies than it 
has hitherto done. 

A stand worth notice is that of the Nottingham 
Malleable Iron Company, Limited, of Nottingham, 
who in addition to numerous excellent examples of 
malleable castings show specimens of Pym’s patent 
portable forges, These forges are each fitted with 
a fan, the spindles of which carries a flywheel, 
and also a chain wheel connected to the spindle 
by a ratchet arrangement. Alternating rotary 
motion is given to this chain wheel by a pitch 
chain connected to a hand lever, the recipro- 
cations of this lever thus imparting a series 
of impulses to the fan spindle. ‘Lhe whole 
device ig excedingly well worked out and is 








very convenient in use. The general design of 
the forges is particularly neat. Another good 
series of exhibits are those of Messrs. Stenson 
and Co., of Northampton, who show a series of 
samples of their iron and steel, including a special 
brand which they make for bright work and which 
finishes up to a most beautiful surface, A piston 
rod and some details of spinning machinery made of 
this material are well worth examination. 

Amongst machine tools we may mention some 
good screwing machines exhibited by Messrs, John 
Cowley and Son, of Walsall. Mr. H. Gibbons, of 
Hungerford, exhibits a good form of moulding 
machine which appears to turn out excellent work. 
The machine is of the class which moulds from 
pattern plates, and the details are well worked out, 
s0 as to secure accurate lift. At the stand of 
Messrs. S.and E. Ransome and Co., of London, also, 
there are two handy little tools shown, namely, 
Messrs. W. C. Dixon and Co.’s tube stretcher and 
the tube extractor of the same firm. The tube 
stretcher consists of two specially arranged gripping 
cylinders which grip the ends of the tube to be 
stretched, these two cylinders being forced apart by 
a.rod, screwed at one end, which passes through the 
tube. Of course a considerable portion of the iron 
tube is heated to a red heat when this apparatus is 
applied to it. ‘The tube extractor consists simply of 
a long rod screwed at one end, which passes through 
a bridge piece placed across the smokebox, and 
traverses the tube to be extracted, this rod being 
attached inside the firebox to a mandrel and block 
which presses against the end of the tube which is 
being dealt with, and which can be struck with a 
hammer as tensional strain is applied to the rod. 

At the stand of Messrs. Edward Thomas and Co., 
of Oswestry, is shown the model of a railway wagon 
fitted with Thomas’ patent corrugated iron roof 
which is intended to be applied to open wagons as 
a substitute for tarpaulins. The roof is carried by 
akind of rocking frame at each end of the truck 
and can be very easily turned aside completely out 
of the way from either side of the wagon. Witha 
few alterations of detail which will readily suggest 
themselves in applying this roof in practice we 
believe that this will be found a very useful arrange- 
ment, and it is worth the notice of railway engi- 
neers. 


Messrs. W. Tasker and Sons, Waterloo Iron 
Works, Andover, show, amongst other exhibits, 


some simple and convenient mill machinery, consist- 
ing of an ordinary windlass, chain, and buckets, 
The windlass is placed on aniron framing about 
8 ft. high. In front of this staging is a tank into 
which the contents of the buckets are discharged by 
the latter being tilted as they rise to the proper 
level. On the spindle of the windlass is connected 
the rod of a force pump which draws from the tank, 
andthe action of turning the windlass forces water 
into a second tank placed at a sufficient height above 
the ground on the top of the iron frame, to deliver 
into water-carts, a pipe being led from the tank for 
that purpose. 

Mr, R. A. Clark, Aigburth Vale, Liverpool, 
exhibits a potato digger and separator, designed on 
a very massive scale and occupying considerable 
area. ‘The potatoes are raised by a suitable lifter in 
front of the machine, and thrown by revolving arms 
on to a travelling endless band, which conducts 
them into a squirrel cage separator kept constantly 
revolving; the dirt is separated by this means and 
the potatoes are delivered from the rear of the 
machine either in a basket or on the ground, 
Messrs. J. D. Allan and Sons, of Dunkeld, show 
their ordinary form of potato digger, in which the 
potatoes are thrown by rapidly revolving forks 
against a hanging wooden screen, through which 
the dirt passes while the potatoes fall on the ground, 
Messrs. G. W. Murray and Co., of Banff Foundry, 
show examples of their well-known single and 
double-row potato planters, Messrs. E. H. Bentall 
and Co., Maldon, Essex, show amongst other 
implements a small chaff cutter fitted with a lever 
weight in place of the ordinary spring mouth ; they 
are now using cast-iron legs for their various imple- 
ments, and their horse gears are fitted with a new 
safety clutch, 

Messrs, U. N. Nicholson and Son, of Trent Iron 
Works, Newark-on-Trent, have a fine display, to 
which we have already referred, in addition we 
may notice their new pattern crushing mills, in 
which the horizontal driving pulley bas been re- 
placed by a vertical ore. This firo is liar i 
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reduce the noise in working: the cogs are made of | space is filled with ether. 


hornbeam cut in a shaping machine, and held in 
place in the wheel by means of wedges driven in at 
the back. Messrs. Nicholson’s bone-crushing and 
grinding mill we propose to illustrate at an early 
date ; meanwhile we may say that it isan extremely 
well designed and efficient machine. It is furnished 
with two sets of rollers, both of which are fitted 
with spring bearings to allow the passage of iron 
or other bodies too hard to be crushed. The bones 
are broken up between the upper coarse rollers, 2nd 
fall into the bottom pair, after passing through 
which they are forced over a ribbed concave, that 
embraces «bout three-fourths the circumference 
of the last roll, and are di-charged in any degree of 
fineness desired, The rolls. are built up of steel 
serrated plates, arranged so as to lock into each other 
in such a way that if a disc is broken it will not fa'l 
out of its place. 

The Albion Iron Works Company, Rugeley, who 
make a good show of chaff cutters and other food 
preparing implements, have adapted to many of their 
chaff cutters, a treadle so that one man can feed in 
the straw and cut at the same time. Messrs. 
Doughty and Bradley are among the exhibitors of 
stack-cooling apparatus, the novelty of their imple- 
ment consisting in adopting a winnowing machine as 
an exhaust fan, suitable attachments being provided 
for the trunk leading to the stack. They also show 
a simple portable fence in which the standards rest 
on the ground, and do not require to be driven, an 
advantage especially during frosty weather. 

Messrs. Samuelson Brothers, Banbury, have, a3 
usual, a good display. Their chief exhibit is their 
sheaf-binding reaper, for which they were awarded 
a silver medal at Derby last year, and which we have 
already described; the machine is made to be 
worked by two horses. Controllable rake reapers 
of their usual standard type are shown by this 
firm, as well as a large variety of turnip cutters 
and other food-preparing implements. In the 
department of machinery in motion, Messrs. Samuel- 
son exhibit a Pilter’s hay press, to which we have 
alluded on several occasions. We must give a word 
in passing to Messrs. Richmond and Chandler's 
collection, which comprises chaff cutters, litter 
cutters, corn crushers, root pulpers, root slicers. 
and horse gears. The name of Mr. W. A. Gibbs, of 
Gillwell Park, Chingford, is well known in con- 
nexion with an apparatus he has kept before the 
public for some years, for hay drying. This year 
he shows a machine in eperation in the trial field, 
and at least had no reason to complain that the hay 
was not wet enough to test the capability of the 
apparatus. The arrangement, in one of its latest 
forms, consists of a long and steep inclined plane 
with vertical sides; the floor of this plane is formed 
of a series of horizontal louvre boards set with wide 
spaces between them. Endless bands carrying tines 
extend the whole length of this plane, and’ these 
tines, when set in movement, carry the hay up to 
the top. In being raised it encounters a blast of 
hot air delivered from a stove by a fan through the 
spaces between the louvre boards, The operation 
can, of course, be repeated as often as necessary. 
A model of this apparatus is shown, as well as two 
other models, showing modified forms. Although 
an advocate of this mode of saving hay, Mr. Gibbs 
shows an exhaust fan and trunk for stack cooling, 
worked by one or two men, as well as a similar and 
larger implement adapted for power. 

Mr. H. I. King, of Newmarket, shows a sheaf- 
binding machine somewhat modified since the 
Derby Show last year. ‘The mechanism is now 
placed above instead of below the platform to avoid 
fouling, the weighing device upon which he relied 
for fixing the size of his sheaf, is abandoned fora 
pressure mechanism which yields and starts the 
knotting apparatus when a sufficient quantity has 
been collected. As soon as the sheaf is complete 
further supply is cut off by means of a series of bent 
arms coming down on the platform and cutting off 
the feed. ‘The presser bar, which is} curved on 
one side to suit the form of the sheaf, is nearly 
straight on the other, and when the sheaf has been 
tied, the bar revolves and acts asa striker-off to 
deliver the sheaf from the platform. The same 
maker shows an ingenious and much used appliance 
for automatically regulating the temperature in hop 
or malt kilns. It consists of a ring about 4{ft. 6 in. 
|in diameter, formed of iron pipe and connected by 
| spokes toaboss, This pipe is closed at one point, 
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EXHIBITS AT THE 





on a horizontal shaft connected to a valve, the open- 
ing or closing of which regulates the temperature. 
When in place the mercury lies at the bottom of 
the pipe ring, but its level is constantly being 
modified under changes of temperature by the 
‘xpansion of the ether, which displaces more or less 
the level of the mercury, and so shifts the wheel 
round sufficient to open or close the valve of the 
kiln. An overflow pipe leading to a small reservoir 
in the; boss of the wheel is provided to receive 
any escape of mercury. 

Messrs. C. Kite and Co., London. have models of 
a system of stack ventilation, which consist in build- 
ing a central chamber lined with perforated plates in 
the stack, and two mains leading into it. The central 
chamber is extended above the top of the stack, and 


is capped with one of Kite’s ventilators, through | 


which a current of air continually passes. Mr. A.C. 
Bamlett, Thirsk, shows two sizes of corn and hay 
driers, consisting of a fan driven by a strap from a 
large flywheel, and mounted on a light portable 
frame ; the remainder of his exhibits consist of a 
theaf-binder, and reaping and mowing machines. 
Mr. Walter A. Wood, London, exhibits his standard 
types of mowers and reapers with two new manual 
delivery reapers, new, that is to say, as far as some 
improvements in detail are concerned. Messrs. Hunt 
aud Tawell, of Earl's Colne, Essex, show chaff- 
cutters, pulpers, gears, &c. ; in the latter they have 
introduced a spring clutch in order to prevent 
breakages if the horses should pull up suddenly, by 
allowing the gear torun on, and gradually come to 
rest, This clutch is adjustable, and can be used to 
run either way. Messrs, A. Handysideand Co., Derby, 
have their usual display of reapers, mowers, harrows, 
food-preparing implements, &c. ‘The implements 
exhibited by Messrs. Ransomes, Sims, and Head, 
while presenting no special novelties, are fully up 
to their usual excellent standard and variety, and 
the same has to be said of Messrs, Hornsby, Limited ; 
Messrs. M. Garrett and Sons, Leiston; Messrs. 
Smith and Grace, Thrapston; Messrs. Bamford 
and Sons. and in fact nearly all the manufacturers of 
standard implements who attend year after year the 
Royal Agricultural Show, 

The Agrica tural and Horticultural Association 
make a feature of stack-drying appliauces, and some 
originality has been imported into the fan taey pro- 


pose toemploy, by Mr. A. H. Bateman, of Greenwich, | 
The fan is driven by | 
a friction pulley with a special arrangement of | 


who has designed it for them. 


rollers to prevent uneven wear, and the pulley is 
turned by hand, the speed of the crank being 
increased three to one by a sun-and.planet gearing. 


This fan and the details connected with it are worked | 


out better than is the case with most of the 
exhibits of this class, and an ingenious and simple 
coupling for joining up lengths of pipe is introduced, 
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ENGINEERS, THETFORD. ~ (See paye 26). 


Messrs. A. H. Bateman and Co.'s stand, as usual, | motion to each of the shoes which are suspended 


contains a variety of useful tools, Snowdon’s screw- | 


making machine, boiler tube cutter, Barker's steam 
pump, drills, steam tricycles, speed indicators. &c. 


Chis firm makes the machine corrugating the iron. | 


core plates used by Mr. Edwards in his concrete 
and iron pipes, their corrugations being doveta‘led 
so as to hold the concrete placed around them. Of 


Messrs. Bateman and Co.’s brasswork it is needless | 
to speak here ; they have acquired deservedly a high | 


reputation for brasswork of almost all kinds, 
especially for boiler fittings. Amongst these may 
be mentioned a water or steam tap, which if the 
regular working parts get out of order, can be 
closed by a supplementary valve beneath while 
the service parts are taken out and repaired. 

We illustrate on page 33 Messrs. Nalder and 
Nalder’s single crank thrashing machine, which is 
the leading feature of their exhibit. In this arrange- 
ment the riddle or shoe crank—with its several con- 
necting rods and bearings—are dispensed with, and 
in this way the machine is very considerably simpli- 
fied. From the illustration it will be seen that 
Messrs. Nalder’s modification consists in utilising 
the shaker boxes themselves as connecting rods for 
driving the shoes, by means of the one shaker crank, 
which is placed nearly centrally. In the machine 
shown, there are five of these shaker boxes, three 
of which, A, are fixed at the bottom end in flexible 
joints EK, attached to the lower shoe I) D, the ends 
on the other side of the crank being free. The other 
two boxes are also fixed in flexible joints, but at 
the opposite end at F attached to the upper shoe C 
and free at the lower ends. It will be seen from 
this that each revolution of the crank gives the 
usual motion to the shakers, and also a reciprocal 


by the usual spring hangers. 

Messrs. Robey and Co., Lincoln, show a thrashing 
and finishing machine with adjustable corn-finishing 
screen. This machine, like all those of these makers, 
is framed in angle-iron, a system with which they 
have been very successful, ‘The barley awner is 
placed so that the barley is awned before it enters 
the elevators, and, if desired, the tailings can be 
taken back to the dressing apparatus for redressing. 
In addition to thrashing machines and the engines 
we have already noticed, Messrs. Robey aud Co. 
show specimens of corn mills, saw beaches, and 
straw elevators. 

Of saws and sawing machines there are fourteen 
exhibitors, including the Reading Iron Works Com- 
pany already referred to; Messrs. Marshall, Sons, 
and Co.; Mr. EK. S. Hindley, whose very neat 
circular saw bench with rope feed we illustrate on 
page 33; Messrs. Robey and Co,; Messrs. Powis 
and Co., &c. We have been able to mention only 
a small proportion of the exhibits at Reading, 
and may have uniutentionally omitted reference to 
some objects of greater or less novelty, but our 
notice bas already exceeded the space at our dis- 
posal, and we are obliged to terminate here our 
notice of a show which is singularly barren in objects 
of special interest. 





Puspiic Works in Vicrorta.—At the close of June, 
1881, Victoria bad raised 22,918,0001. by loans. This capital 
has been appropriated as follows: Water works, 3,321,304. ; 
railways, 17,728 366/.; defences, 100,0001. ; public works 
and buildings, 587,6631. ; State Schools, 800,0001. ; Alfred 
Graving Dock, 318,7661.; deficiency on sale of stock, 
62,0001. ; total, 22,918,100/. 
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MR. E. S. HINDLEY, BOURTON. (See page 32). 



































THRASHING MACHINE, BY MESSRS, NALDER AND 


THE RADCLIFFE BOILER EXPLOSION. 

THE report on the above explosion made by Mr. T. J. 
Richards to the Board of Trade, has just been issued, and is 
a very able document. We regret that the demands upon 
our space this week prevent us from publishing it in extenso, 
but the following abstract will show Mr. Richards’ views. 
The parts of the report which we omit are chiefly descrip- 
tive, and thus relate to matters with which we dealt in our 
article on page 531 of our last volume. 


Report respecting Fatal Boiler Explosion at Radcliffe. 
** Consultative Branch, Marine Department, 
Board of Trade, 
** 82, Basinghall-street, London, E.C., May 31, 1882. 
“Right Honourable Sir,—I have the honour to report 
that I proceeded to the Irwell Vale Dye Works, Radcliffe, 
near Manchester, and inspected the steam boiler which 
exploded there on Monday 1st inst., when three of the 
workmen were killed. 
_ “On the 11th and 18th inst. I attended the adjourned 
inquests and assisted the coroner... . . ° 
“The jury, after hearing the evidence, gave a verdict of 





NALDER, LIMITED, WANTAGE. (Sve page 32). 


‘accidental death,’ and expressed their opinion that com- 
pulsory examination of steam boilers once a year by 
certified inspectors should be enforced by Government. 

**T carefully examined the wreck of the boiler, and 
arrived at the same conclusion as the witnesses. There 
can be no doubt that the boiler exploded from the simple 
cause that the plates had, owing to corrosion, become too 
thin to withstand the ordinary working pressure; that, in 
fact, at the part where the boiler gave way it was worn 
out. It was evident also that if the boiler had been properly 
inspected the defects could have been discovered, and the 
explosion and loss of life prevented. 

‘*The corrosion was rightly attributed to the effects of 
dampness at the external part of the boiler near the left- 
hand seating wall on which it rested. It may here be 
stated that dampness of the boiler when in contact with 
brickwork is a common and well-known destructive agent, 
and that numerous boiler explosions have been caused by 
it. One, which occurred at Batley in 1881, killing sixteen 
persons and injuring others, was due to it. Another at 
Ruabon, in 1881, killing six persons and injuring ten 
others, was also due to the same cause. Another at Crewe, 
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in 1881, was also due to it ; so also was one which occurred 
at Glasgow on March 18, 1882. Indeed, within the last 
ten years between forty and fifty boiler explosions have 
been attributed to the effects of dampness at the external 
parts of boilers. 

‘** As the destructive agent was one of common occur- 
rence, and the effects could have been discovered by inspec- 
tion, the explosion and loss of life cannot, I submit, be 
regarded as accidental, but entirely preventible. It is 
thus desirable to consider whether the persons responsible 
for the boiler took reasonable and proper means to keep it 
in a safe state. 

‘“* From the evidence given it appears that the boiler was 
constructed in 1866, and at the time of the explosion was 
thus about sixteen years old. In 1867 it was insured 
against explosion for the sum of 100/. by the Boiler Insur- 
ance and Steam Power Company of Manchester. The sum 
for which the boiler was insured is much less than the price 
of the boiler alone when new, and one, of course, entirely 
inadequte to indemnify the owner against the loss incurred 
by an explosion, which in this case is stated to have been 
about 2u00l. The manager stated that the boiler was in- 
sured simply to obtain inspection, and to remove tle respon- 
sibility from the shoulders of the proprietors to the boiler 
insurance company. 

** As the officers of the boiler insurance company have much 
greater experience with steam boilers than the majority of 
persons owning them, it might naturally be inferred that 
the insurance of the boiler was conducive to the safety of 
the public, and of the workpeople employed near it, and it 
would be thought that the insurance company would not 
continue to insure the boiler unless they properly inspected 
it, or if there was reason to doubt its safety. The facts 
elicited in this case are important and instructive, as 
showing to what extent the safety of the public and work- 
people may be guaranteed by a boiler being insured by a 





| boiler insurance company. 


y 

‘* Extracts from some of the letters from the insurance 
company to the owner of the boiler are given in the 
appendix. 

‘On February 14th, 1877, the company wrote to the 
owner of the boiler, as follows : 

***On the 9th instant one of our inspectors examined 
your boilers while working. . . . . In other respects, 
as far as examination could be made, they were found in 
good condition; but I understand the flues are very 
damp.” .... 

“On September 18th, 1877, they write: ‘One of our 
inspectors examined your boilers while working . .. - 
The first plate at the bottom of the shell of No. 2 over the 
front seating wall is apparently much corroded, owing to 
dampness. It is therefore essential that this boiler be 
thoroughly examined, especially as I observe that such an 
examination has not yet been made, and as it is now eleven 
years since No. 1 was thoroughly examined, it is also 
desirable that this boiler be prepared for this purpose.’ 

‘*In January, 1878, the company write: ‘On the 31st 
ultimo one of our inspectors examined your boiler inter- 
nally, he being unable to make a “‘ thorough” examinatien, 
as the flues were in a very dirty condition, there being 
an accumulation of mud in-the bottom fiues as much 
as 3in. deep, owing to the defective condition of the 
Gam. «24 « 

‘* * The boilers were otherwise found in good condition as 
far as could be seen, but as No. 1 has not been “‘ thoroughly” 
examined since 1860, and we have not yet had an oppor- 
tunity of thoroughly examining No. 2, it is desirable that 
the drain be repaired, and the external flues properly 
cleaned at an early opportunity, in order that a satis- 
factory examination may be made.’ 

“In the case of each of the previous letters facility for 
a thorongh examination was recommended to be given, 
but was apparently not afforded for about two years longer, 
that is, on the 5th January, 1880. But the boiler insurance 
company still continued to insure the boiler, which at the 
latter date had not been thoroughly inspected for about 
thirteen years. 

** An examination of the exploded boiler internally and 
in the external flues was made on Sth January, 1880, and 
on the 9th January, 1880, the insurance company wrote: 





**On the 5th instant one of our inspectors examined 
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your boilers as far as practicable, both internally a 


externally. He was unable to make a satisfactory exami- 
nation, as the plates were coate 2d with scale at the water 
side from fin. toas much as fin. thick. This should be 
removed as far as possible. The seating walls are in a 
damp condition, more especially at the front end of No. 2, 
about the blow-off pipe, and I should recommend you to 
remove the brickwork in several places, in order that the 
actual condition of the plates in contact with it may be 
ascertained, and some effective means to prevent the damp- 
should also be adopted.’ 

“The report of the inspector upon which this letter 
was based is given in the appendix, and it is evident both 
from it and the chief engineer’s letter that the examination 
was not regarded as a ‘thorough’ one, but had simply 
proved the need of further examination to ascertain the 
actual condition of the plates. The boiler was, however, not 
prepared for thorough eXamination until January 3, 1882, 
but as the company’s officers were fully employed, the 
notice given being insufficient, they could not attend, 

and the boiler remained without a thorough examination 
until it exploded. Thus during the whole time the boiler 
was insured, about fifteen years, no thorough examination 
had been made to ascertain if it was safe, notwithstanding 
the fact that during the last five years at least it was 
known that the boiler was subject to the effects of damp- 
ness, which has already been stated to haye a most 
destructive effect on steam boilers. 

“The evidence which was given at the inquest by Mr. 
Fletcher and the other witnesses that all boilers should be 
thoroughly examined at least once a year agrees with the 
practice of all prudent engineers. The want of thorough 
examination of the boiler for a period much less than 
occurred in this case would have been very unsafe, but 
considering the damp state of the flues an explosion was 
certain, sooner or later, to take place, unless the boiler was 
properly examined and repaired. 

** Knowing, as all persons experienced in the inspection 
of land boilers do, that the flues being damp there was the 
gravest reason to suspect dangerous corrosion of the 
boiler plates; the report of the inspector of the boiler | 
insurance company should have led the company at once to 
yarn the owner of the boiler of the danger he was running. | 
It is true they repeatedly asked the owner of the boiler for | 
it to be prepared for thorough inspection; indeed, it is 
impossible on reading the letters in the appendix to fail } 
being strack by the reiterated requests of the boiler insur- 
ance company for this to be done, and it must excite great | 
surprise that knowing what the insurance company did of 
the dampness to which the boiler was subjected, and the } 
destructive effects of it, that they should ce ontinue to insure | 
it under such circumstances. It is, perhaps, this con- | 
tinued insurance of the boiler which explains the inattention | 
of the owner to the requests for the boiler to be prepared | 
for thorough inspection. A person unacquainted with steam | * 
boilers might naturally think that there was no danger | 
with a boiler which the insurance company continued to | 
insure. 

‘© The owners of the boiler cannot be excused of neglect 
in omitting to give the insurance company facilities for 
making a thorough examination, but, on the other hand, 
although the insurance company were, as shown by the 
letters, aware of the damp state of the flues, we find no 
intimation to the owner that any further delay in making 
a thorough examination was dangerous, but, on the other 
hand, the insurance of the boiler was continued. 

a. Mr. Burton, the manager during the last two years, 
stated that he intended to have had the boiler ready for 
inspection at Whitsuntide, not knowing that it was in a 
bad condition. The insurance company did not tell him 
that the boiler was in a bad condition. Ifthe insurance 
company had stated that they would cancel the insurance 
if a thorough inspection was not made he would have 
taken measures to stop the boiler at once. 

“The Boiler Insurance and Steam Power Company, ac- 
cording to their prospectus, was ‘ formed for the purpose of 
affording to the users of steam power, efficient periodical in- 
spection + of their boilers, combined with insurance against 
all damage resulting from an explosion, and with a view 
of preventing as far as practicable those frequent dis- 
asters so destructive to life and property.’ 

‘*The company in professing to afford efficient inspec- 
tion, thereby preventing explosions, express their ability and 
willingness to perform the duty which in some establish- 
ments is performed by a skilled person either wholly or 
partly in the employment of the firm. Were such persons 
when unable to obtain facilities for inspection to content 
themselves with repeating the request for such facilities 
withont stating in case of danger that such existed, they 
would scarcely be held blameless in case of accident ; 
neither, in my opinion, in this case can the Boiler Insur- 
ance Company any more than the owner of the boiler who 
omitted to afford the facilities for inspection required. 

‘I'he Boiler Insurance and Steam Power Company, which 
insured the boiler under consideration, have, it is stated, 
about 20,000 steam boilers under their care, and the facts 
elicited at the inquest raise the important question how 
many are similarly insured without inspection, or with 
inspection at such long intervals as to be practically value- 
less and no guarantee of their safety. ‘There appears no 
reason to regard the case of the Radcliffe exploded doiler 
as an isolated one, and there is thus great reason to fear 
that the inspections afforded by the Boiler Insurance Com- 
pany are in other cases of neglect or apathy on the part of 
boiler owners not such as to insure the safety of the 
boiler. 

‘ Although not directly connected with the subject of the 
exploded boiler, attention may be called to the fact that 
in the Insurance Company’s letters of September 18, 1877, 
and January 7, 1878, they inform the owner of the boilers 
that the No. 2 boiler which was constructed in 1867 had 
never been thoroughly examined, the boiler having been 
insured for eleven years. This is worthy of note and 
serious consideration. 
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“The Boiler Insurance and Steam Power Company is 
stated to pay very large dividends to its shareholders, and 
jthe insurance of steam boilers without having been 
| thoroughly examined, or examined at intervals much ex- 
ceeding one year, may be found to pay commercially just 
as the insurance of any other risk ; but certainly such a 
system cannot prevent boiler explosions or insure the sufety 
of the ‘public and work-people employed near them. So 
long as the Boiler Insurance Company state that their 
object is to prevent explosions, the public, I submit, have 
a right to expect that adequate means shall be adopted to 
attain this object, and that in the event of owners of boilers 
failing to do what is necessary the insurance of the boiler 
shall be cancelled. 

*T have the honour to be, Sir, your obedient servant, 

Tuomas J. Ricuarps, 

“ The Right Honourable Sir William V. Harcourt, 

since of State, Whiteball.”’ 


DREDGING. 
To THE EDITOR OF ENGINEERING. 

Str,—I am not going to attempt to follow Mr. Samuel 
in the direction to which he has turned this correspondence. 
He acenses me of becoming involved in misstatements and 
false logic. Your readers must judge between us, and pro- 
bi ubly most people will think his last letter just about as 

‘involved’’ a piece of composition as they are likely to see 
for some time. 

Mr. Samuel seems to be an adept at trailing a red herring 
across the scent, and he devotes so much attention to (what 
he considers) my deficiencies in logic and orthography, that 
Iam induced to hope he is aware of the weakness of his 
case, and is merely trying to cover his retreat by firing 
blank cartridge. 

I think I was practically correct in saying that Mr. 
Samuel only quoted one example of hopper versus fixed 
dredgers in his paper. The other case alluded to is evi- 
dently hypothetical-at any rate, there is no information 
given by which the figures can be criticised, and so it could 
not in fairness be allowed to count as an ex: umple in favour 
That Mr. Samuel’s figures require 
criticising is perfectly evident to any one who will take the 
trouble to compare his paper with the last issued report of 
I shall not trouble 
your readers with the details, but the general result of the 
report, so far as regards the two dredgers, Willunga 
(hopper dredger) and the Wallaroo (fixed dredg: ar), is 
decidedly at variance with Mr. Samuel's conclusions. ‘The 
report shows the dredging done by the Wallaroo to have 
cost considerably less than that does by the Willunga, and, 
recommendation from the Board that a 
new dredger should be built like the Wallaroo as the best 
type. 

I maintain that Mr. $ 














Samue sls whole case —_ d on this 


| one Port Adel: uide example, and it is rather odd th: it, even 


in this one example, chosen by himself, a Board which is 
presumably ‘unprejudiced should arrive at an opposite 
result. 

I can assure Mr. Samuel that Iam not inany way in- 
terested in the manufact ure of dredgers or hoppers in any 
form, neither have I any interest in patents connected with 
these craft. I was once entirely free from prejudice in this 
matter, I think I am so still, but if not it is simply because 
I have got rather disgusted with the manner in which the 

case of the hb ceil dredger is frequently supported, in and 
out of season Iam, —— 
C.E. 
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June 20, 18 


THE FARRINGTON, NEAR PRESTON, 
BOILER EXPLOSION. 
To tHE EpirorR OF ENGINEERING. 

Srr,—As Mr. L. E. Fletcher has offered some explana- 
tion with regard to the explosion of a boiler at Messrs. 
B: ashall and Co’ 3, Farrington, which was in charge of the 

team Users’ Association, I should be glad if he would 
afford some further information on the following points: 

Was Mr. Fletcher aware that the boiler in question had 
been rejected, and the policy upon it cancelled by the 
Boiler Insurance Company ? 

If so what excuse can he offer of his action in unter- 
taking its charge, and what effect had the action of the 
Steam Users’ Association in accepting the charge of these 
boilers ? 

Did it not, as the event showed, induce a feeling of false 
security from which the firm could only be awake oned by a 
death dealing explosion? 

It is thought that Mr. Fletcher has so persistently 
recommended “encircling x hoops to furnaces and flues in all 
cases, whether necessary or not, and even when their 
attachment would be most objectionable, that steam users 
have been rendered more than doubtful as to their real 
value, and thereby prevented from adopting them in those 
cases where they are really required. 

Is it not a fact that Mr. Fletcher has in a large number 
of instances recommended these hoops when the “flues have 
already been provided with seven or eight water tubes and 
working at moderate pressuré, and thereby i in many cases 
caused the value of his opinion to be seriously questioned, 
and where his advice has unfortunately been followed 
resulted in great trouble and expense, frequently ending 
in the removal of the hoops from the furnaces and the firm 
from the “ roll’’ of the Association ? 

It appears to me that these facts were vividly present i in 
the minds of the “‘ respectable firm of boiler makers’’ to 
whom he refers as being the unfortunate advisers of Messrs. 
Bashall and Co. in the course they elected to take. If Mr. 
Fletcher would give their names I think it would be a 
useful addition to the information he has already supplied, 
and only an act of justice to the other firms in the imme- 
diate neighbourhood. 





The members of Mr. Fletcher’s Association are so 
accustomed to reiterated recommendations of encircling 
hoops, pendulous dead weight safety valves, surface 
scumming apparatus, rings to “manholes, fusible plugs, and 
other appliances, that no doubt they feel some hesitation 
in adopting his suggestions, particularly when they know 
that in many cases their boilers have worked satisfactorily 
twenty years and upwards without these special “ equip- 
ments.”’ 

When neighbouring millowners having boilers ‘“‘en- 
rolled”’ in the Association for the Prevention of Steam 
Boiler Explosions compare notes, and both find that they 
have received nearly identical suggestions to attach 
encircling hoops, and the boiler of one owner has flues 
30 ft. long unstrengthened, and the other flues of the same 
length and diameter, provided with seven or eight tubes, 
they will naturally be slow in deciding to adopt such 
advice. Yours respec tfully, 

July 11, 1832 A Borter MAKER. 
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‘ DOURO” AND “YRURAC BAT” 
COLLISION. 
To THE Eniror oF ENGINEERING. 

Sir,—After a three days’ official inquiry in the Wreck 
Commissioners’ Court into the circumstances which caused 
the loss of both vessels and sixty lives off Cape Finisterre 
during the night of April Ist, judgment has been given 
blaming the Douro for the disaster in holding on her course 
until too late to avoid collision, and Mr. Rothery adds, 
‘* Steam steering gear would have been of great value.’”’ By 
this is probably meant that it would have enabled the officer 
in charge to have avoided collision with the Yrurac Bat, by 
giving him instant control over his helm,a control which 
no hand-steering gear gives in screw steamers of anything 
over 200 tons‘ for in order to enable one man ina small 
steamer, or two in a large vessel to lave sufficient power 
over the rudder with hand-gear the namber of turns from 
“*steady’’ to ‘‘hard over’? are made so many by double 
purchase, and by gearing, that even if additional helpis at 
hand the wheel cannot be got over, when the engines are at 
full speed, in less than from 39 to 70 seconds, and itis not 
until towards the end of that time that the rudder is at an 
effective angle, sufficient to overcome the vis inertia of the 
ship to move out of her original course. As in the case of 
railway collisions the instantaneous applicati ion of the 

brakes is of the utmost importance in reducing the shock of 

the collision, so in the case of ships the ins stant application 
of the rudder at its full angle is of vital importance in 
avoiding collision, and would avert nine-tenths of the 
collisions which are now so frequent. Were it possible to 
obtain returns of the number of vessels in collision fitted 
with steam-gearing gear and of those fitted with hand-gear 
only, some startling results would be obtained. Last 
summer in a ship no larger than GUU tons register the 
captain told me it was his practice if he wanted his helm 
‘hard over’’ to ‘‘ stop” or ‘*‘ dead-slow’’ his engines before 
attempting to put his helm over and then to start them 
on again. The amount of time consumed in these operations 
in engines fitted with hand reversing geur can be believed, 
and would be fatal to any chance of avoiding a collision 
if already at close quarters and full speed. 

Without fog it is frequently sufficic -ntly thick at sea to 
obscure mast-head lights at three quarters of a mile distant, 
whilst side lights, partly from their colour and partly from 
the greater haze nearer the water, would not under similar 
conditions of atmosphere be visible at distances beyond half 
a mile. In order to show the short time that is available 
(¢ ven with two slow-speed vessels meeting) to avoid colli- 
Sion, I will take the case of two vessels which either from 
their being small powered or from caution on the part of 
their captains are steaming at only 7 knots, practically 
8 miles per hour, and that they are meeting nearly end on ; 
they will therefore approach: one another at the rate of 16 
miles per hour or 8 yards per second, in other words they 
will be either abreast of one another or in collision in 165 
seconds from the moment when the mast-head lights were 
visible, but inasmuch as that the side lights were not 
visible until they were a quarter of a mile nearer, the 
already short space of 2} minutes is reduced by 55 seconds 
(the time required to do the quarter of a mile) before any 
certainty as to each each other’s course can exist ; the time 
therefore available for avoiding collision, even with the 
best possible look out, is 110 seconds—less than 2?minutes, 
and it a minute of this valuable time is wasted in getting 
the helms over it is very clear that instead of collisions 
being merely of weekly occurrence that the only wonder is 
they are not ten times more frequent, when one remembers 
that on the East Coast you pass a steamer about once in 
20 minutes day and night. Owners expect quick passages 
and a captain is not encouraged to slow his ship every time 
a squall of rain comes on at night, shutting out all lights 
beyond a quarter of a mile, and for all he knows there may 
be a steamer coming down ‘behind him. 

Steam-steering gear enables the crew to be reduced one 
man in small ships or two in larger vessels, thus saving its 
cost in a year, and the saving of time and temper in berth- 
ing or going through narrow channels such as the Suez 
Canal is immense. As I have gone into this question more 
completely in a paper entitled ‘‘ The Foundering of Steam- 
ships,”’ in Mr. Barnett’s Submarine Exhibition Catalogue 
(second edition), I will not trespass further on your spac: 
but will merely state that it is much to be regretted that 
the able investigation on ‘‘ the steering of screw steamers’ 
made by the British Association Committee in 187 8, and 
which consisted of such eminent authorities as Napier, 
Thomson, Froude, Bottomley, and Osbourne Reynolds, has 
not received the attention of shipowners or officers to the 
extent that the importance of the discoveries (of the modi- 
fied action of the rudder under certain circumstances) de- 
mands, 

There is one other point which should receive the prompt 
attention of the Board of Trade and of the Wreck Commis- 
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i 3 rt, namely, the position of the wheel in steam- 
poco ot ee be amidships and immediately under 
or on the bridge. It is onlya few days since 1 was on 
board a steamer in which the wheel (a steam one) was 
astern of the mainmast, almost blocking the saloon —_ 
panion and 40 ft. from the bridge. As it happened is e 
blowing hard the officer on watch frequently had to shout 
twice before he made the man at the wheel hear. So to 
arrange a wheel is to court collisions. | 
‘i Iam, Sir, yours faithfully, 

SrePHEN HaxrpinG TERRy, 
Assoc. Memb. Inst. C.E. 


RECENT HYDRAULIC EXPERIMENTS. 
To THE EptroR OF ENGINEERING. 

Srr,—Having perused Major Cunningham’s valuable 
work with great interest, as well as your articles on this 
subject, and latterly his letter in your paper of July 7, I 
may notice that the book and the letter are contradictory, 
so also are some statements in the book itself with refer- 
ence to formule employed for summation of velocities past 
a vertical axis. ; 

On page 203, he states he used the formule given ina 
table on the same page, where the trapezoidal formula 
figures largely, as well as seve ral ordinary formulz, such 
as Simson’s, the cubic, &c. He then devotes a long space 
to discussing two special formule, the trapezoidal und the 
arithmetic mean rule, winding up by declaring their errors 
small, and adopting them. His words on page 205 are 
“the discharges were computed by the above formule.’ 
The above formule are certainly the two last mentioned, 
excluding some simple formulz generally referred to ina 
remark which is carefully bracketted to prevent after 

rence. ; 

retthe two last-mentioned formule are the trapezoidal and 
the arithmetic mean rule, of which only one is in the Table 
at page 203. ‘The conclusion to which a reader is forced, 
is that this last statement on page 205 partly supersedes 
the earlier one on page 203, but the contradiction is 
apparent. 7 ; 

Now in the letter of July 7, Major Cunningham says he 
used the trapezoidal rule rarely, and did not use the arith- 
metic mean rule at all, that is to say, he partially con- 
tradicts both his statements in the book. ; 

Although Major Cunningham’s experiments and his 
record of them are exceedingly valuable, he has yet on this 
special subject rendered matters very hazy. He has doubt- 
less made some clerical blunder or blunders that are un- 
noticed by him, and he seems to fail to see his own errors, 
and the impressions they convey. Itis therefore much to 
be wished that he should supply the ‘‘ errors and omis- 
sions’ in his book at greater length, so as to clear this 
point ; his letter fails to do so. 

I am, Sir, your obedient servant, 
Glasgow, July 11, 1882. JOHN MACALLUM. 











ACCUMULATORS IN THE LABORATORY. 
To THE EpITOR oF ENGINEERING. 

S1r,—On page 16 of your number dated July 7th, there 
is a slight mistake in the Note about my laboratory accumu- 
Jators, which I wish to correct. My set of accumulators 
consists of thirty cells, not twenty, as said in your Note. 
Of these twenty-one are red lead cells, and nine made in 
another manner. ‘The point requiring correction is that 
your Note makes it appear as if twenty red lead cells were 
equivalent to thirty Grove’s, which is not the case so far as 

know. Yours truly, 

R. H. M. BosanQuEtT. 
St. John’s College, Oxford, July 10, 1882. 








BOILER INSPECTION AND INSURANCE. 
To THE EpITrorR OF ENGINEERING. 

S1r,—My letter which appeared in ENGINEERING on 
the 30th of June in reply to one from Mr. R. Charles Long- 
ridge on the 2nd of that month hus called forth two other 
letters in your issue of the 7th instant. I had hoped 
that my letter had made matters sufficiently clear and hardly 
think that your correspondent, signing himself ‘‘ Practical 
Engineer’ can have done me the favour of reading that 
letter very fully. But to remove any misapprehension that 
may still exist, I will add a word or two, though I almost 
fear at the risk of repetition. 

The boiler in question was one of a range of six, of the 
Lancashire type, and measured 7 ft. in diameter in the 
shell, and 32ft. in length. The furnace tubes were, as 
nearly as may be, 2ft. 10} in. in diameter by jin. to 7; in. 
thick for a length of 11 ft. 3in. at the front end, and 2 ft. 
64 in. in diameter by jin. full thick for a length of 16 ft. 
6in. at the back end, with an intermediate piece 4 ft. 3 in. 
long, slightly tapering so as to accommodate itself to the 
two diameters. 

These boilers, as previously stated, were insured with 
the Boiler Insurance and Steam Power Company from 
October 26, 1866, to October 26, 1872, at a pressure of 65 lb. 
on the square inch. This pressure, however, was exceeded, 
and when the boilers were examined by the Manchester 
Steam Users’ Association in March, 1873, it was found that 
they were working at 70 lb. It was at once pointed out 
that this was unsafe, and that the boilers should not be 
worked at a higher pressure than 60 lb., while for that 
pressure the furnace tubes should be strengthened with 
encircling hoops, and further that until this was done the 
Association could not ‘‘ guarantee’? the boilers. In 
deference to these representations the owners laid down a 
new engine in order to reduce the pressure from 70 lb. to 
60 lb., and ordered a range of new boilers, which, as already 
stated, have long since been in work. It was while these 
new boilers were being laid down that the flue of one of the 
boilers—the weakness of which had been specially called 
attention to in the reports—collapsed. 


One of the reasons assigned by the owners for neglecting 
to adopt encircling hoops was, that the makers, in whom 
they had great confidence, told them the boilers were per- 
fectly safe, while, in addition, they had advised them not 
to put these hoops on. At the inquest the owners stated 
in evidence that in consequence of this advice they decided 
not to have the hoops applied. Such counter advice is not 
altogether singular, and although encircling hoops for 
strengthening furnaces are so generally adopted, yet on 
several occasions difficulty has been met with in overcoming 
boiler-makers’ objections. Another reason that led the 
owners to disregard the recommendation to strengthen 
the furnace tubes with hoops was, that having reduced 
the pressure to 60lb. after having worked the boiler at 
70 lb., they could not see there was any danger, while the 
fact that the insurance company had insured them at 
65 lb. for some six years must have added to that miscon- 
ception. Boilers, however, may work for a time with 
avery narrow margin of safety, but ultimately give way as 
in this case. 

From the above it wiil be seen that while the insurance 
company insured the boilers without hoops at 651b. pres- 
sure, thé Steam Users’ Association refuse to guarantee, 
even at 60lb., until hoops were applied. It gave full 
warning of the danger, and persuaded the owners to lower 
the pressure from 70 1b. to 601b., and to lay down a range 
of new boilers. ‘The collapse which occurred in the mean- 
time only proved two surely the correctness of the Asso- 
ciation’s reports. 

I should not have gone into these particulars if Mr. R. 
Charles Longridge had not opened the case himself. But 
as he stated that the furnace tube of a boiler, the policy 
for which an insurance company had refused to renew, had 
collapsed from weakness when transferred to the care of 
thr Steam Users’ Association, it appeared to me necessary 
to give a word of explanation to correct the mistaken im- 
pression that would naturally be created by such a state- 
ment. 

I must confess I am quite unable to understand the con- 
straction which Mr. R. Charles Longridge puts on this case, 
and now leave the facts for the consideration of those of 
your readers who take sufficient interest in the subject to 
form an opinion thereon. 

Apologising for taking up your space with a matter 
which is of so little general interest, 

I remain yours faithfully, 
LavINGTON E. FLETCHER, 
Chief Engineer. 
Steam Users’ Association, 9, Mount-street, Albert- 
square, Manchester, July 11, 1882. 








ENGINEERS AND ELECTRICITY; 
A PROTES7. 
To THE EDITOR OF ENGINEERING. 

Sir,—In your last number we notice a letter by Mr. 
Killingworth Hedges, in which he states his conviction, 
that the writer of a letter signed ‘‘ Omega” was likewise 
the reviewer (for the Electrical Review) of his book, en- 
titled ‘‘ Useful Information on Electric Lighting.”” We 
thank him for the honour he does us, for we consider 
‘* Omega’s” epistle most cleverly written, but at the same 
time not desiring to have appropriated to us merit which 
really belongs to some one else, we shall be glad if you will 
allow us to state that we do not actually know who wrote 
the said letter, although we have heard certain persons, 
with whom we are personally unacquainted, mentioned as 
probably responsible for the contribution which appeared 
in your columns. In addition we may add that we were 
not present at the reading of Messrs, Biggs and Bean- 
mont’s paper, that we do not know Mr. Killingworth 
Hedges, and that the review of that gentleman's book for 
the Klectrical Review was written by the undersigned, who 
subscribe themselves, 

Yours very truly. 
H. B. Kempe. 
J. E. GATEHOUSE. 

The Electrical Review, 10, Paternoster Row, London, 

July 8, 1882. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The opening was strong on 
Thursday morning, with business done at from 49s. 43d. up 
to 49s. 6$d. cash, also at 49s. 7d. to 49s. 8d. one month, the 
close being sellers at 49s. 6d. cash and 49s. 8d. month, and 
buyers near. In the afternoon the market was quiet, and 
there were transactions reported at 49s. 6d. down to 
49s. 4id. cash, also at 49s. 7}d. down to 49s. 6d. one 
month, and the close was{tbuyers at 493. 43d. cash and 
49s.6}d. one month, and sellers near. There was a quiet 
market at the opening on the following ‘morning, and busi- 
ness took place at 49s. 4}d., 49s. 3d., and 49s. 4d. cash, also at 
49s. 6d., 49s. 5d., and back again to 49s. 6d. one month, the 
close being buyers at 49s. 4d. cash and 493. 54d. one 
month, and sellers near. The market was stronger in 
the afternoon, with business reported done at 49s. 4d. 
to 49s. 6d. cash, and at 49s. 6d. up to 49s. 73d. one 
month, and at the close there were buyers offering 
19s. 54d. cash and 49s. 7d. one month, and sellers near. 
Monday’s market opened firm and remained steady 
throughout the day. In the course of the forenoon there 
were transactions reported at from 49s. 493d. up to 49s. 6d. 
and then back to 49s. 44d. cash, also at 49s. 8d. to 49s. 7d. 
one month, and at the close there were sellers over who 
were wanting 493. 5d. and 49s, 7d. cash and one month 
respectively, and buyers near. A moderate amount of 
business was done in the afternoon at 49s. 4}d. cash, and 
at 49s. 6d. and 49s. 63d. one month, and there were buyers 
at the close offering the top prices, and sellers were asking 
ld. per ton higher. Notwithstanding the actual outbreak 














of hostilities at Alexandria, the market was likewise steady 


yesterday. A certain degree of flatness was observable at 
the opening of the market, and a fair amount of business 
was done at 49s. 34d. down to 49s. lid. cash, also at 
49s. 5d. down to 49s. 3d. one month, the close being buyers 
at 49s. 2d. cash and 49s. 33d. one month, and sellers near. 
The market became a good deal firmer in the afternoon, 
and up to 49s. 44d. cash was reached, and at the close 
there were buyers offering 493. 44d. cash and 4953. 6d. one 
month, and sellers asking #d. more per ton. There was 2 
very lively condition of things in the market to-day, in 
consequence of the firmness imparted to the trade by the 
exciting news from Alexandria. Business was done in the 
forenoon at 49s. 5}d. up to 49s. 9d. cash, and at 
the close of the market there were sellers at 49s. 9d. 
cash and 49s. 103d. one month, and sellers near. A 
further advance was made in prices in the course 
of the afternoon, business being reported at 49s. 9d. up 
to 49s. 113d. cash, at 50s. eight days, and at 49s. 10}d. 
up to 50s. 1}d. one month, with buyers at the close offer- 
ing 49s. 113d. cash and 50s. 1d. one month, and sellers 
near. According to some persons the price of warrants 
must have been further advanced had it not been for the 
anxiety as to the probability of hostilities arising out of the 
Egyptian difficulty. The makers generally are very firm 
in their quotations, but the recent news from Alexandria 
has had the effect of causing some weak holders to get rid 
of their warrants. On the whole, however, there is an 
excellent trade to be done, and although the demand for 
pig iron may to some extent be temporarily checked it will 
not fail to show itself in a very decided manner. The 
shipments of Scotch pig iron continue to be very fair for 
the season, but they were not so large last week as had 
been expected, the returns showing only 10,474 tons, as 
compared with 13,825 tons in the corresponding week of 
last year. There is also a good foreign demand. The 
United States and Canada took, respectively, 1150 and 
1350 tons last week ; Germany took 1370 tons; Holland, 
1580 tons ; and Italy, 975 tons. Taken together the ship- 
ments and home consumption continue on such a large 
scale that the stocks in the makers’ hands are going down 
rapidly. Last week there was also a reduction of the 
stocks in the public warrant stores to the extent of 855 
tons, the amount in Messrs. Connal and Co.’s keeping 
yesterday being 635,350 tons. Most makers are cleared 
out of Nos. 3 and 4 pig iron, and there is now a larger 
importation from Middlesbrough reported. Hematite 
brands are firmer in price, merchants quoting 56s. to 
56s. 6d., whilst makers are holding out for higher rates. 
At present there are ten blast furnaces in Scotland making 
hematite iron, and in all there are 108 furnaces in blast. 


New Steel Works.—Within the next few weeks there 
will be a new Siemens open-hearth furnace started at each 
of two works in the Glasgow district for the purpose of 
makiny steel castings, one of them in connexion with the 
Govan Forge, and the other in connexion with Messrs. 
Wylie and Co.’s steel foundry. 

Kunstiidter’s Rudder Screw: Successful Trials on the 
Clyde.—An appliance that has been most ingeniously 
worked and has been a good deal talked of during the last 
year or two under the name of the ‘‘ rudder serew,”’ the 
invention of Mr. J. J. Kunstiidter, of Buda-Pesth, has 
just been fitted to the new steamer Stratheden, a vessel of 
about 2000 tons, owned by Messrs. James Hay and Sons, 
Glasgow, and especially intended for the Bilbao iron ore 
trade. Trials of a crucial character were made with 
the Stratheden last week, and much interest was mani- 
fested in them by leading shipbuilders, marine engineers, 
and shipowners on the Ciyde, by the Admiralty, Board of 
Trade, Lloyd’s, Bureau Veritas, &c. The results obtained 
with the rudder screw were very remarkable when com- 
pared with the work done by the Strathenden without it 
under otherwise very similar conditions. It is unnecessary 
at present to speak of the invention at any length, inas- 
much as on an early occasion wejhope to give a full illus- 
trated description along with a summary of the results 
that were obtained by the “‘ experts’’ on the official trial 
data of which have been piaced at our service. 


Shipbuilding on the Clyde.—The output of new shipping 
on the Clyde last month was greater by that of any previous 
month inthe whole history of the trade. It amounted to 
41,810 tons, making for the six months 167,608 tons. In 
all, twenty-five vessels were launched, the largest of which 
were the Pavonia, 55U0 tons, for the Cunard Liner, the City 
of Oxford. 4000 tons, for Messrs. Smith and Sons’ ‘‘ City” 
line of Clyde and Calcutta traders; the Masseillia, 
3750 tons, for a French-India line; the Sarnia, 3800 tons, 
for the Mississippi and Dominion line of Liverpool; and 
the Chandernagora, 3000 tons. for a Marseilles company. 
The prospects of the trade for the rest of the year are 
exceedingly good. 








VicTor1aAn Raitways.—The Government of Victoria 
(Australia) has been empowered to expend 2,480,000/. in 
building additional lines in that colony. Most of these 
extensions will be small lines for the agricultural districts, 
and will not cost more than 23001. per mile, including 
rolling-stock and station-houses. ‘The rate of speed is to 
be from 12 to 15 miles per hour. The number of lines is 
56, and their aggregate length 8273 miles. 





INTERCOLONIAL RAILWAy—The Canadian Government 
has decided not to build a line connecting the Intercolonial 
with Levis. The link, 12 miles long, would be difficult to 
build, costing not less than 40,000 dols. per mile. The 
Canadian Government has running powers over the Grand 
Trunk from Chaudéire Curve to Levis, and will continue 
to utilise this privilege as hitherto. In regard to the rail- 
way ferry between Levis and Quebec it has been decided 
that it shall be established at the cost of the Dominion and 





Quebec Governments each paying half. 
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THE BOMBARDMENT OF ALEXANDRIA. 

Tne British fleet has just shown something of its 
offensive power in bombarding the forts at Alex- 
andria, Naval warfare has the charm of novelty for 
our seamen ; and reports show that it was an- 
ticipated by them with the greatest eagerness, 
which was only damped at times by an uneasy 
fear that the enemy would not attempt to make 
any show of fighting. This fear was not realised, 
as the Egyptians appear to have made a gallant 
defence considering the means at their disposal. 
Her Majesty's ships have put forth their power, 
battered down the forts and reduced them to 





submission, and the first stage of the contest 
is practically over. What the next step will be, 
and to what all this will lead. vet remains to be seen. 
The effect of commencing hostincizs in the East has 
frequently been very different to what was con- 
templated at starting. It is to be hoped that the 
firing of the first gun at Alexandria has not opened 
up such a future of difliculties and complications as 
there are precedents for fearing may be the case. 
We trust that before the strtg~leis over which has 
thus been initiated our ships may not have to con- 
tend with foemen more worthy of their steel than 
the forts and gunners at Alexandria. There 
has been little danger and no glory connected 
with this bombardment. The force contaiued 
in our ships was so overpowering that the whole 
affair was little more than a piece of ‘gunnery prac- 
tice for the men, with the excitement of firiug live 
shell instead of dummies. We had eight armour- 
clads engaged—the Inflexible, Alexandra, Sultan, 
Superb, ‘l’éméraire, Invincible, Monarch, and Pene- 
lope. These ships mountel four 8]-ton guns, 
fourteen 25-ton, thirty 1S-ton, and twenty-four ]2- 
ton guns, besides smaller pieces, and Gatling and 
Nordenfelt machine guns. They were protected 
by armour-plating which varied in thicknes? from 
24in. to6in. ‘lhe forts they attacked have been 
recently strengthened and made as powerful as they 
now are: but little is known of the character of their 
armaments. ‘lhey are supposed to contain seven or 
eight 18-ton guns and numerous lighter pieces, but 
they are mainly armed with smooth bores, throwing 
solid spherical shot. These could do little damage 
to the armour of our ships, and as a matter of fact, 
ic is reported—although the present reports are very 
imperfect and vague—that they proved almost 
harmless. There were a few penetrations of the 
thinly-armoured ships, but it is not clear whether 
any of these were through the thick armour plating. 
If the armour was penetrated, it may have been m 
parts where small thicknesses only were fitted. ‘The 
Iuflexible has apparently not been injured. The 
Alexandra has had some slight injuries done to her 
hull, but the principal damage she has received is 
from the failure of her own armament, Two of her 
gunsare reported to have become disabledin the course 
of firing, and she will have to go to Malta for others. 
‘The Suitan has had several shots through her un- 
armoured parts, and also through the mainmast and 
funnel, ‘lhe Superb appears to have suffered most. 
She is reported to bear severe traces of the fight, 
her funnel being pierced and a plate below her fore- 
most glacis torn away. ‘Thereis, however, only one 
man killed in her and another slightly wounded. 
It is probable, therefore, that the injuries to her are 
not so bad as they appear to be, and that they have 
affected but little the armoured portion of the ship. 
Sie is plated chiefly with ]2in. and 1Uin. of armour 
on the sides, and this should offer considerable 
resistance to the fire of the heaviest guns in the 
forts at the distances the ships were from them. 
The Standard correspondent on board the Invincible 
states that the Superb was struck several times, 
and from where he was he could see that her armour 
was penetrated. The same authority states that 
the Invincible was struck many times, but only six 
shots penetrated ; her foreyard was struck and fore- 
royal braces shot away. She is plated with 8in. of 
armour at the water-line and 6 in. over the greater 
portion of her side, 

Four of the guns in Fort Meks, which had not been 
silenced after four hours’ bombardment, gave great 
trouble to this ship. ‘They were all placed under 
cover and the gunners stuck well to their work. For 
some time they were concentrated on the Invincible, 
and appear to have been worked by some of the 
best gunners, as they struck every time, often quite 
on the water-line. There is, however, nobody 
killed on board, the only casualties being a boy, 
wounded severely, and a midshipman and four men 
wounded slightly. ‘The Monarch was not hit once, 
probably owing to her having moved about duriug 
the action. The Téméraire also apyears to have 
escaped injury. The Penelope, protected by armour- 
plating of only 5 in. and 6 in. thick, is reported to 
have received as hot a fire as any vessel engaged in 
the action. She does not appear, however, to be 
much injured, and there was no one killed on board. 

The sum total of the injuries to our fleet, and the 
number of killed and wounded, are of the most 
trifliog character considering the nature of the 
operation, aud the fire they had to stand. The 
armour-plating of the ships—even the thinnest —was 
evidently of great value, and saved many lives and 
much injury to the machinery and fighting appli- 








ances, Our fire could not be affected by the shots 
which struck, and there was not the slightest danger 
of one of our ships being silenced by the enemy. 
On the other hand, the heavy projectiles hurled by 
our fleet at the forts—those of the [nflexible weigb- 
ing 1700 lb. each—speedily pulverised them, and 
put their guns hors de combat. Our fleet consists 
of ships, or fighting machines, the chief of which cost 
over three-quarters of a million sterling, and the 
greater part of ten years each to complete. They 
represent the very utmost which all the wealth, 
mechanical skill, and invention, and the enterprise 
of this country can produce for the purpose of 
guarding its interestsat sea. It is not very wonder- 
ful that the result of so vast an expenditure of 
money and time as these ships cost should be the 
speedy destruction of forts hastily completed and 
imperfectly armed such as those of Alexandria. If 
a@ comparison were made of the exact relative 
strengths of the two opposing forces, and the time, 
labour, and cost involved in their production, it 
would be seen how absurdly unequal the contest 
was, 

Three points have come out strongly in this 
bombardment which have an important bear- 
ing upon naval warfare, These are the great pro- 
tective value of armour-plating to life, and to 
the machinery and fighting power of a ship; the 
necessity of making the heaviest guns the primary 
offensive weapons ; and the difficulty of fighting with 
precision, and maintaining a watchful defence against 
small craft, through the smoke of an action. We 
have formerly pointed out that the thinnest 
armoured ships are of great value, notwithstanding 
the fact that they may occasionally meet with guns 
which would render their armour useless. ‘This 
plating is still able to resist the fire of the great 
majority of guns that can be brought to bear upon 
it; and it can deflect and keep out the projectiles of 
light guns which might be brought against it in 
great uumbers. The thin armour of the Penelope 
and Invincible seems to have been able to protect 
those ships quite as effectively as the Inflexible’s did 
her. Ilad they been unarmoured, or “ freely pene- 
trable” ships as Sir W. Armstrong advocated in 
his presidential address before the Institution of 
Civil Engineers, there would probably have been a 
great loss of life, considering the fire these ships 
were under, and a disablement of some or all of the 
guns, ‘The Invineible, which cost a quarter of a 
million, has been practically of as great defensive 
value in this action as the Intlexible, which cost over 
three-quarters. This does not prove that she is as 
good a ship for all purposes, but it shows that for 
many operations, including the present, this thinly 
armoured ship is as useful as any other, and is 
very much superior to an unarmoured vessel. Till 
the heaviest guns, such as would render this 
armour valueless at long ranges, have been obtained 
by foreign powers in such numbers as to make them 
the common weapons of war, it is premature to call 
vessels with 8 in, and 6 in. of armour obsolete. 

With regard to the position of guns in the class 
of offensive weapons it is clear that they must con- 
tinue to hold the highest place. ‘The ram and tor- 
pedoes, which are rightly advocated very strongly, 
are often of great value; but they are of no use in 
actions of this kind. It would be a mistake to build 
many ships in which guns are done away with, or 
reduced in power, in order to develop more com- 
pletely the full etticiency of the ram and torpedo, 
Ships in which this is done can never be more than 
mere auxiliaries to a fleet. The present operation 
could not have been carried out, neither could that 
of several years ago when Sir Hastings Yelverton 
went in under the guns of Carthagena to bring out 
two Spanish frigates in defiance of the Junta of 
that town, if we had had a fleet of torpedoes and 
rams only without guns. It has been necessary in 
both these cases tu make the power of England felt 
on foreign coasts, and this is the chief part of the 
duty which the Navy has to perform. It has, of 
course, to be made as efficient as possible for sea 
fighting ; but in making use of the ram and torpedo 
it would be a fatal mistake to forget the general 
duty of the fleet of operating against land fortresses 
and making demonstrations upon the sea coast, and 
to sacrifice to any extent the power of the guns. 

The difliculty of fighting the guns with precision, 
and of defending a ship against torpedoes and tor- 
pedo boats, will be very great after an action has once 
commenced, by reason of the accumulation smoke, 
and the time it takes toclear away. As soon as the 
ships began firing at Alexandria a bank of smoke is 
stated by the correspondents on board to have risen 
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like a wall, and prevented the results of the fire from 
being watched. From the very commencement it 
was so dense that nothing could be seen of what 
the enemy were doing, and it was only the sharp 
scream of projectiles overhead, and the upleaping of 
columns of spray as the shots struck the water that 
made it clear the fire was being returned. Order 
had to be given to cease firing until the smoke 
cleared away. The wind and sun were both in the 
enemy's favour, and it was some time before the veil 
of smoke lifted sufficiently for even a glimpse of the 
shore to be obtained. ‘This glimpse was lost the in- 
stant the guns again opened fire, and before it was 
possible to see where the shots struck. ‘The only way 
to get a chance of seeing what was being done was by 
look-outsin the tops, but these are very frail refuges 
in a general action, and may easily be destroyed, and 
the look-out limited to the deck. This smoke diffi- 
culty will give the opportunity for torpedoes, 
torpedo-boats, and any fast auxiliaries, in a general 
action. When the smoke has once accumulated 
these craft will run in and endeavour to close with 
the large ships before they can be seen. Under some 
circumstances, if a favourable state of the wind is 
taken advantage of by a torpedo-boat a vessel may 
have no chance of protecting herself. For this 
purpose vessels are required larger than our present 
torpedo-boats, which could support themselves at sea 
for a time, and would be able to accompany a fleet 
and act as auxiliaries. 








ELECTRIC LIGHTING IN THE CITY. 

A REPORT to the Streets Committee of the Sewers 
Commissioners has recently been presented by Mr. 
William Haywood upon the prolonged experiment 
of street electric lighting, which was commenced in 
April, 1881. This experiment was undertaken on 
the action of the Streets Committee, who were 
requested in March, 1880, to consider and report 
upon the adoption of an improved mode of lighting 
the City streets. This Committee considered it 
advisable that a trial should be given to the electric 
light, and in this view they were sustained by the 
Bridge House Estates Committee, who were also 
desirous of trying the experiment. These two 
bodies co-operating, decided upon lighting certain of 
the main thoroughfares, including london, Southwark, 
and Blackfriars bridges, andit was arranged that while 
the Sewers Commissioners should undertake the 
management of the trial, the Bridge House Estates 
Committee should pay the cost of lighting the 
bridges above mentioned. Acting upon this deter- 
mination, tenders were applied for in the autumn of 
1880, and were received from six different con- 
tractors. The area to be lighted was divided into 
three groups, and the tenders of three contractors 
were accepted. ‘The main conditions of the experi- 
ment were, that it should extend over twelve months ; 
that the lighting should continue each day from 
sunset to sunrise, and that no gas should be used 
except as a substitute during the period of trial. 
The first district included a length of streets of 1648 
yards, and an area of 39,887 square yards, It com- 
prised Blackfriars Bridge ; New Bridge-street ; Lud- 
gate Circus; Ludgate Hill; the north side of St. 
Paul’s Churchyard ; and Cheapside from its western 
end to King-street. 

The second district, 1703 yards in street length 
and 27,394 square yards, comprised Southwark 
Bridge ; Queen Victoria-street ; Queen-street, be- 
tween Queen Victoria-street and Upper Thames- 
street ; and Queen-street-place. 

The third district, 1521 yards in length and 
33,321 square yards in area, included London 
Bridge; Queen-street, between Queen Victoria- 
ateet and Cheapside; Cheapside, between King- 
street and the Poultry ; King-street, Guildhall 
Yard ; the Poultry ; Mansion House-street ; the open 
space in front of the Royal Exchange; King William- 
street, and Adelaide-place. 

In October, 1880, the lighting of these three 
districts was allotted as follows: To the Anglo- 
American (Brush) Company, District No.1, ata 
cost of 1410/.; to the Electric and Magnetic Com- 
pany (Jablochkoff system), District No. 2, for 
29307; to Messrs. Siemens Brothers, District No. 3, 
for 37297. The second named company failed to 
carry out their contract, which was assigned to the 
Electric Light and Power Company, but so much 
delay occurred before this company completed their 
work that the twelve months of trial will not be com- 
pleted before April next, so that the present report 
deals almost exclusively with Districts Nos, 1 and 
3. Dividing the amount of each tender into per- 








manent works and cost of lighting, the three accepted 


tenders stood as follows: 

















For For 7 
rs Works. Lighting. Total. 
& £ £ 
District No. 1, Brush 750 660 1410 
» No.2, Electric 
Light and Power Com- 
eee sn oe nos) | OO 1460 2930 
District No. 3, Siemens.. 1450 | 2270 3720 
3670 | 4390 8060 
{ 


The quantity of light given for each district did 
not vary in anything like the proportion of the cost, 
as will be seen from the accompanying Table: 
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IN umber of | Candle Total Nominal 
Lamps. Power per Power. 
Lamp. 
District No.1 | 33 1000 33,000 
» No.2] 32 1000 82,000 
. |f 6 large 5000 30,000 
» No.3 re: small 300 8,400 
| 99 103,400 


| 


These lights replaced 156, 157, and 139 gas lamps 
respectively, each giving 14 candles, and represent- 
ing a total illuminating power of 6382S candles, so 
that the electric light was about 16.3 times greater, 
while the total cost for gas during the year would 
have been 2000/., as compared with the 4390/. for the 
electric light; rather more than twice the cost of 
gas for sixteen times the quantity of light. In 
making this comparison, however, it is only fair to 
point out the great difference in the prices charged 
by the various contractors ; thus for the three dis- 
tricts, the relative cost of gas and electricity stood 
as follows : 


Cesk ot Gas. nts Electric 


ight. 
£ £ 
District No. 1, Brash 690 660 
Re -,, 2, Lontin 700 1460 
a 3) ¥, Siemens ... 612 2270 


The Brush lamps gave approximately 15 times 
as much light as the standard gas lamps; Lontin 
gave 144 times, and Siemens 20 times as much 
light. The area thus illuminated was in all 
100,512 square yards, or 1015 square yards on 
an average for each of the 99 lamps; the 
area lighted by gas averaged 222 square yards per 
lamp. It is not necessary to describe here the 
different modes by which each company carried out 
its work, for this we may refer the reader to ENat- 
NEERING, Vol, xxxi., page 335. But we may men- 
tion that the Brush Company and the Electric Light 
and Power Generator Company were very favour- 
ably situated, inasmuch as they were enabled 
to feed the lamps from their factories, while 
Messrs. Siemens were obliged to establish a 
special power station, Considering tbat each 
of the contracting companies furnished nearly 
the same quantity of light, it is not easy to under- 
stand the wide differences that existed in the prices 
charged. The most interesting part of Mr. Hay- 
wood’s report is that referring to the defects observed 
during the year. For the reason above stated, 
only Districts Nos. 1 and 3—Brush and Siemens—are 
reported on, the results in district No, 2 being incom. 
plete. In District No, 1 there were 33 lamps in 
operation, each burning normally through the year 
4300 hours, or 141,900 hours in all. There was a 
total of 660 failures reported, the aggregate extinc- 
tion of the light having equalled 3142 hours of a 
single lamp, or 2.21 per cent. of the entire year’s 
lighting. In District No, 3 (Siemens) there were 
34 lamps burning for a total of 146,200 hours 
during the year. In this district the total number 
of failures was 320, equal to an aggregate of 837 
lamp-hours, or .57 per cent. of the total lighting. 

On analysing these stoppages we shall find chat 
considerable deductions must be made from each, 
before estimating the practical value of the systems 
for street lighting. ‘Lhe Brush lamps were started 
on the 29th of April, and on the 2nd of May it was 
found that the insulation of the main conductor 
was defective, and a new cable had to be gub- 
stituted ; this caused a delay of seventeen days, on 
nine of which the system was not in operation, 
and a total loss of 2630 lamp-hours occurred, In 
the third district also, five days after starting, the 


conducting cable was damaged by barges passing 
under London Bridge, and a total of 340 hours was 
lost in the illumination. It is clear that the 
extinction from these causes have to be eliminated, 
as they were due to no defect in the systems, but 
to imperfect installation. ‘There was, therefore, 
during the year, apart from these accidents, a loss 
of 512 hours in the Brush district, and of 492 in the 
Siemens, showing a slight advautage to the latter 
system, though for all practical purposes both were 


identical, It will be interesting to classify roughly 
the reported causes and extent of these extinctions : 
Brush. Siemens. 
h. m. h. m. 
Accidents to driving machiner 209.380 128.0 
Through malice ee oe 23 0.0 
Defective carbons we 6.10 214.0 
Re or dirty lamp aoe 112.7 144.0 
Carlessness of attendants 26.13 0.0 
Broken lamp-post 103.0 0.0 
Carbons burnt out 18.48 5.0 
Short circuiting 0.0 7.29 


The number of lamps affected by the delays as 
explained by the companies are as follows, exclusive 
of the accidents to conductors already referred to : 

Brash. Siemens. 


Defective machinery 189 126 
ae carbons 24 124 
Miscellaneous 62 36 


The most striking feature in the above statement 
is the difference in the delays to the two systems 
caused by the carbons. In the Brush only 24 
instances were recorded, involving alittle more than 
six hours’ delay on the year, which is practically 
nothing. On the other hand, the Siemens lamps 
were interfered with 124 times, and for 214 lamp- 
hours, or more than 30 times as much as the Brush. 
This is simply a question of detail, and proves what 
has always been claimed for the Brush system—the 
excellence of its carbons, It proves also that so 
far as carbons are concerned there is no difficulty 
in the solution of the problem of eflicient street 
lighting by electricity. On the other hand, in the 
delays arising from breakdown of machinery, motors, 
or generators, only 128 hours’ delay occurred in the 
Siemens system as compared with 209 in the Brush, 
and it is evident that while accidents are unavoid- 
able, if proper precaution be taken in duplicating 
machinery, the delays arising from this cause can be 
reduced to such an extent as to be practically inappre- 
ciable. Still more striking is the difference in the 
trouble caused by carelessness, for while Brush 
lost 26 hours from this cause, Siemens lost no time 
at all. Of one of the othercauses, the broken lamp-post 
which resulted in 103 hours’ delay in No, 1 district, 
it is clear that this must be classed among the un- 
avoidable contingencies, although it must be bore 
ip mind that the extinction of an electric lamp is a 
far more important matter than that of a gas lamp 
lighting only one-fifth the area. 

It will be seen we think that the comparison 
made between the two systems after this extended 
trial is very satisfactory, because it proves that the 
chief proportion of the causes of extinction are easily 
to be avoided, excepting perhaps as regards the lamp 
mechanism which will probably be simplified as 
time goes on. It will be noticed that the delays 
from this cause were nearly equal in both systems, 
but while the majority in the Brush arose from 
defective mechanism, nearly all the Siemens are 
reported as ‘* Lamps required cleaning.” 

It may be mentioned as an interesting fact that 
the total number of gas lamps in the city of London 
is 8225, and the number of badly defective lights 
noticed during 1881 was 2509, a very large propor- 
tion, but which is neither so noticeable nor so 
importantas a much smaller amount of defectiveness 
in the electric lights, on account, as above mentioned, 
of their greater power and smaller number. 

In a report of the Streets Committee to the Com- 
missioners of Sewers, some detailed information is 
afforded on a proposed project to extend the 
experiment of electric lighting in the streets to four 
districts, one of which is the District No. 3 of last 
year, Eight tenders for this work were submitted, 
with the following general result : 

Tenders ranged from Cost of Gas. 
cal 


District No. 1 2190 to 8750 551 
ae 2350 to 4270 363 
“ a. 2470 to 3800 341 
ee 2920 to 4350 612 


Some of the contractors coupled with their tender 








the request to be allowed to light private premises 
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within the districts, and in one case the company 
offered to make the charge for lighting (not including 
installation) 20 per cent. more than the cost of the 
gas saved, None of the proposals made were of 
such a character as to justify the Streets Committee 
in recommending an extension of the experiment, 
particularly as by the Bill now before Parliament, 
and theamendments sugge-ted by the Board of Trade, 
it is proposed to give power to local authorities to 
supply electricity not ouly for public but for private 
use ; until this important question has been settled, 
the Committee deem it unwise to incur further 
expense in the matter. 

It has been decided, however, to continue the 
lighting of District No. 1 for another year, the 
Anglo-American (Brush) Company having under- 
taken the work for 800/. An offer was made to 
Messrs. Siemens to continue the lighting of District 
No. 3 for twelve months further, but the sum they 
asked (3600/.) was considered too high, and the 
Commissiouers have returned to gas in this district. 
We should mention in conclusion that Mr. Haywood 
speaks very favourably of the Edison incandescence 
lighting on the Holborn Viaduct, and promises a 
special report on this installation, as well as on that 
in District No. 2, which is being lighted with Weston 
lamps by the Electric Light and Power Geuerator 
Company. 


THE SOCIETY OF TELEGRAPH ENGI- 
NEERS A'T CHATHAM. 

Tue annual reception of the Society of Telegraph 
Engineers and Electricians took place at the School 
of Military Engineering, Chatham, on ‘Tuesday 
last, by the kind invitation of the President, 
Colonel Webber, R.E. Never since the Society was 
founded has there been an entertainment of the 
kind at once so entertaining and instructive. This 
was mainly due to the happy selection of the place 
of resort and to the exceedingly hospitable manner 
in which the members of the Society were received 
by Colonel Webber and his brother officers of the 
Royal Engineers, No pains had been spared to 
reuder the visit to Chatham as attractive as possible, 
and despite the inclemency of the weather the day 
passed off in the most enjoyable fashion, Good 
spirits reigned both among the guests and their 
hosts, thanks on the one hand to the now flourish- 
ing state of the Society and the excellent prospects 
of electrical science, and on the other hand to the 
recent news from Egypt of the successful bombard- 
ment of the Alexandrian forts. ‘Telegrams, indeed, 
were received from time to time during the course 
of the day from the seat of action and their contents 
announced to the party. 

Over 500 of the members, associates, and friends 
of the Society arrived at Chatham by special train, 
and were received by the President and the Acting 
Commandant, Colonel Harvey, R.E. After an 
excellent luncheon at the Royal Engineer officers’ 
mess the party was divided into groups, each of 
which followed a bannernian holding a flag of a cer- 
tain colour and letter. ‘This device was adopted to 
avoid confusion, and an oflicer of the Royal Engi- 
neers conducted each party over the grounds, These 
parties first visited the library which is maintained 
by the officers of the corps, and consists of about 
9090 volumes relating to military engineering. It is 
in fact one of the thirty leading professional libraries 
in the kingdom. After the library came the photo- 
graph school, in which plans, maps, and drawings 
are copied, aad photographs of all sorts taken for 
record and experimental purposes, The large copy- 
ing and enlarging camera shown here executes 
plates up to 3 ft. long by 2} ft. broad. The museum 
of building materials, models, and old appa- 
ratus, was next inspected, but this is as yet in an 
undeveloped state. The parties then visited the 
various schools of the institution and the chemical 
laboratory, where oflicers and military foremen of 
works are put through a short course of practical 
chemistry, in order to learn, among other things, 
the properties of limes, cement, and building 
materials. At the construction school the officers 
go through a six months’ course of engineering con- 
struction ; military foremen of works are instructed 
in the art of building, and the pioneer classes are 
taught the building trades. In the printing school 


soldiers are taught printing, and all the tooks, 
pamphlets, and standing orders of the evgineeirng 
corps are printed and bound here, so that the work 
may be of a private character as far as possible. For 
practice, too, the daily orders are printed in the 
At present the press in use is 


service wegon. 
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worked by hand, but a gas engine has been ordered 
for the purpose. 

In the survey school practical surveying, level- 
ling, geology, and military topography are taught to 
Royal Engineer oflicers and sappers, and the Jatter 
subject to oflicers of other corps. The surveying 
includes geodesy, astronomy, meteorology, trigono- 
metrical surveying, road surveying, and defilade. 
Military topography includes military surveying, 
sketching, and elementary reconnaissance. Asso- 
ciated with this important branch of an army engi- 
neer’s education is the lithograph school, where 
maps, plans, and photographs are reproduced by 
the lithographic, zincographic, and heliotypic pro- 
cesses of printing. ‘The latter is the more novel 
and least known process of the three, and judging 
from the results of the engineers it is likely to prove 
of great value. It is used for the reproduction by 
permanent ink priating of photographs taken on 
glass, and faithfully renders the half tones and 
intricacies of a sun picture. ‘The glass negative is 
covered by a thin sheet of gelatine sensitised by 
bichromate of potash solution, and then exposed to 
the light in such a way that the rays traversing the 
glass plate act chemically upon the gelatine plate, 
making those parts harder where it falls, The 
result is that the more transparent portions of the 
negative will make the parts of the gelatine imme- 
diately behind of a harder quality than those covered 
by the darker portions of the negative. ‘The gela- 
tine is then steeped in water and the softer parts 
swell up, whereas the harder parts remain com- 
paratively unaffected. On drying the sheet it thus 
becomes similar to an engraved block, in which the 
swelled parts stand forth above the rest, and when 
mounted and served with printer’s ink in the usual 
way it prints a copy of the photograph on paper in 
the lithographic press. In the photo-lithographic 
process the copy is not printed direct, but is trans- 
ferred and printed from stone or zinc. 

The telegraph school at Chatham naturally 
attracted considerable attention from the telegraph 
engineers visiting it. Here officers and men are in- 
structed in telegraphy and firing mines by electricity. 
‘The school consists of the manipulation room with 
telegraph office adjoining and battery room on the 
basement; the lecture room for the men with battery 
closet attached; the lecture room for the officers 
and for electrical experiments ; the electrical work- 
shops and sheds for dynamos engaged in producing 
the electric light for searching purposes on the 
fortifications, Here are a number of Gramme and 
Siemens machines, a light of 30,050 candles being 
obtained from two Siemens machines connected in 
quantity. A large special Siemens machine is 
employed to give a light of 40,000 candles. Power- 
ful limelight apparatus are also being tried at 
Chatham for search purposes, and are found to 
answer almost if not quite a3 well as the electric 
light. We were informed by Sir Evelyn Wood that 
a drawback to the use of these large lime and 
electric light projecting lanterns is their liability to 
be carried away by the enemy’s fire. During some 
recent experiments one of them was carried away at 
the thirtieth shot. ‘The exposed lantern constitutes 
a dangerous mark to the enemy, and we understand 
that Major Armstrong, R.E., is endeavouring to 
supply the light to the reflector without exposing 
either the men or the lamp itself. This would bea 
decided advantage, and it is to be hoped that Major 
Armstrong or some of his brother electricians will 
accomplish the feat. Probably the electric light 
will adapt itself better to the purpose owing to the 
ease with which the current can be conveyed as 
compared to the ditliculty of supplying gases. 

The use of the Wheatstone A B C instrument, 
the Morse sounder, the Morse recorder, and the 
single needle instrument are taught to the men in 
the telegraph school. ‘The telegraph office contains 
the instruments on the working postal and military 
circuits. These are a line to the Chatham head 
office, where it joins the other postal lines of the 
country ; an A B C postal line of stations, including 
the convict prison and orduance stores ; sounder 
lines to the submarine mining training ship, and the 
Wouldham pontooning camp. A fire alarm system is 
also worked here, and is tested by means of a micro- 
phone which transmits the sound of a bell at the 
water works to the telegraph oflice. 

In the lecture-room the men are trained in setting 
up and serving batteries, connecting apparatus, find- 
ing faults, firing mines, testing fuses, and instructed ie 
the elementary theory of electricity, The officers, 
and a few selected men are trained to supervise and 
undertake the ordinary electrical work of the corps, 





and instructed in the theory to a higher degree than 
the men. 

In the signalling school attached, both officers and 
men are taught to signal with flags, lamps, and 
heliographs ; and in the electrical workshop the 
men are trained to repair all the electrical, chemical, 
and surveying instruments in use by the corps, as 
well as in the maintenance of telegraph apparatus 
and plant. 

This inspection of the premises of the corps was 
agreeably varied by a very interesting lecture on 
submarine mining by Major Armstrong, R.E., in 
the lecture theatre. ‘Lhe lecturer referred in passing 
to the reserve which was imposed upon him and the 
authorities in publicly speaking upon or exhibiting 
electrical appliances designed for military purposes ; 
and in remarking on the absence of novelty in the 
War Office exhibit at the Crystal Palace, he stated 
that was unavoidable from prudential motives. 
He dated the use of electricity in warfare from the 
blowing up of the Cairo in the American civil war, 
and pointed out the great moral as well as physical 
effects of mines and torpedoes exploded instanta- 
neously by electricity. ‘The harmless character of 
compressed gun-cotton was illustrated by applying 
a red-hot poker to charges of it, when it either 
flamed harmlessly away, or simply became charred, 
according to the mode of preparation. The manage- 
able form into which this powerful explosive has 
been brought is chiefly due to Professor Abel. 
Small explosions were made in the lecture-room to 
illustrate the lecture, and a model submarine mine 
was fired. Examples of the use of electricity in 
warfare were, however, afforded during the course 
of the afternoon in the grounds. These consisted 
in the blowing up of a stockade by dynamite, the 
firing of a submarine mine in the Medway, and of 
an underground mine of first-class size, The last 
spectacle was grand in the extreme, and amply 
demonstrated the tremendous character of the 
destructive forces wielded by the military engineer. 

Other events varied the programme of the day ; 
for example, a procession of steam sappers, the con- 
struction of fortifications, and the working of guns 
jin the trenches. In the evening tea was served in a 
| marquee erected in the large square, where the band 
|of the Royal Engineers played a selection of airs 
| until the party left. Altogether the day was a most 
| successful one, and the Society of Telegraph Engi- 

neers will long remember their visit to Chatham 
aud the hospitality of their hosts from Sir Evelyn 
| Wood downwards. 





PRIVATE BILL LEGISLATION. 

Tue South-Eastern Railway Bill has been before 
Lord Cowper’s Committee for several days; its 
| objects are the widening of the Charing Cross line 
' between Charing Cross and Cannon-street Stations, 
including the enlargement of both those stations, 
together with the construction of a line about two 
miles long between Bricklayers’ Arms Station and 
the Charing Cross line, near where that line passes 
under the Chatham and Dover line, south of Black- 
friars Bridge. 

By these means great relief will be afforded to the 
present congested state of the traffic, resulting some 
days in delays which amount iu the aggregate to 
several hundred hours, and it will be possible to 

entirely separate the main line and Continental 

| traffic from that which arises locally, and the former 
| trains will be able to run into Charing Cross 
terminus direct, avoiding both London Bridge and 
| Cannon-street Station. 

The Bill was opposed by the Loadon School 
Board on account of interference with two of the 
sites of their proposed schools at Surrey Mews and 
Barlow-street, on the west side of the Old Kent- 
road. The Metropolitan Board of Works and the 
Metropolitan District Railway both opposed the 
widening on the west side of Charing Cross Station, 
the former contending that it would unnecessarily 
interfere with their property, which was, or was about 
to be, utilised for building purposes, while the latter 
company object to it on account of its preventing 
jthe proposed reconstruction of thtir station at 
Charing Cross; both parties suggested that the 
widening ought to be carried out on the eastern side, 
where the South-Eastern Company have a large 
amount of property available for the purpose. The 
Committee, however, passed the Bill, they most 
likely being of opinion that the postponement of 
the work for another year necessitated by this pro- 
posal would not in the face of the inconvenience 
thus caused be a reasonable course to adopt, 
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Lord Emly’s Committee have before them the 
Bill for extending the Hull and Barnsley Railway to 
Huddersfield and Halifax, The Great Northern, 
London and North-Western, and Lancashire and 
Yorkshire Railway companies opposed, but the 
locus standi of each of the two former companies was 
disallowed early in the proceedings; the latter com- 
pany object to what they consider unnecessary com- 
petition and interference with their line. The Mid- 
Jand Railway Company, however, are supporters, 
they having obtained running powers over the 
proposed lines from near Royston; they will thus 
obtain access into Huddersfield and Halifax, with 
which important centres they have no direct com- 
munication at present. 

The Earl of Limerick’s Committee have passed 
the Southport and Cheshire lines extension Bill 
referred to in our last, and are now engaged upon 
the Solway Junction Railway Bill, by which it is 
proposed to reconstruct the viaduct across the 
Solway Firth, destroyed by ice last year, and also 
to construct a short line, about two miles long, 
between Bowness and Port Carlisle, by which will 
be secured a good route, about twenty miles shorter 
than any existing, between those places and the 
Glasgow and South-Western Railway system, as 
well as asecond route between Carlisle and Glasgow. 
which will be independent of the Caledonian Rail- 


way. 

‘The Bill of the Didcot and Newbury Railway 
Company is still before the Duke of Buckingham’s 
Committee, the evidence of the supporters from 
Southampton and Winchester, winding up with that 
of Mr. Fowler, the engineer to the line. and of 
Mr. Grierson, the manager of the Great Western 
Railway, which company will work the line if made, 
has been taken. 

Mr. Fowler laid great stress upon the usefulness 
of the proposed railway, laid out by him as a first- 
class line, as a competitor for the tratlic between 
Winchester and Southampton and London, and 
repudiated as a preferable alternative to its con- 
struction the advantages offered as such by the 
South-Western Company of running powers over 
their Andover and Redbridge line into Southampton ; 
this line he characterised as physically unfit, on 
account of its sharp curves and numerous junctions, 
or the satisfactory conduct of traflic of a competitive 
nature. 

The South-Western Company then opened their 
case ; and called witnesses who, interested in the 
shipping trade of the Port of Southampton, expressed 
themselves thoroughly satisfied with the way they 
were treated by that company, and who could not see 
that any benefit would be likely toarise from competi- 
tion. Mr. Jacomb gave evidence to show that the 
Andover and Redbridge route was a very good one, 
and though there were many bad curves existing 
upon it, these could be improved so that there 
would be none of less radius than 25 or 30 chains, 
which he said were perfectly good for the conduct 
over them of traffic at aspeed 55 miles per hour; 
he also said there was more danger in running over 
a curve on a descending gradient than with the same 
speed over a curve on the level, and that fast traffic 
was at the present time conducted over a curve of 
eight chains radius situate at Southampton. 

Mr. Barry supported him on the question of 
curves, and said that in his opinion there was no 
more appreciable danger in conducting fast traffic 
over a curve of 30 chains radius than over one of 
60 chains radius. This statement created some sur- 
prise among those who were aware that centrifugal 
force the disturbing influence varies inversely as the 
radius. 

Mr. Scott, the general manager of the South- 
Western Company, was the last witness, and he 
gave evidence as to the many proposals which had 
been made by his company to give by means of 
running powers, &c., equal advantages to those 
which the construction of the proposed lines would 
afford to Southampton and Winchester, and on being 
pressed made the offer of running powers over the 
South-Western main line between Micheldever and 
Southampton with a joint station at the latter place, 
thus conceding the main point of the contest which 
was tke right of independent access to the North 
and London from Southampton; from this it 
follows that having no more to lose the South- 
Western Company cannot fairly object to a com- 
munication wholly independent of them which the 
proposed scheme affords, 

It is expected that this case, which has now lasted 
nearly three weeks (as in the Commons), will be 
finished this week, 
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Field Engineering; a Hand-Book of the Theory and Prac- 
tice of Railway Surveying, Location, and Construction, 
designed for the Class Room, Field and Office, and 
containing a large Nuinber of Useful Tables, Oriyinal 
and Selected. By Witit1am H. Srarues. Second 
Revised Edition, 1881. New York: Wiley. 


AwoNG the chief essentials to a good boox are the 
good qualities due to a deliberate individual design, 
executed with care, thought, and judgment by a 
competent person, untrammelled either by want of 
time or the interferences and opinions of others. 
Mr, Searles’ book shows unmistakably the preseuce 
of such qualities ; the whole plan of the book, as 
well as its details, being well and thoroughly worked 
out, while that bane of modern times, and more 





specially of modern books, the love of saving labour | 


in authorship, does not make its appearance in it 
anywhere. 


It may also be noticed that, as far as | 


occur on practical work at any time, and would 
hence be very valuable to the setter-out that has 
little time to spare, and is generally rather hurried, 
Chapter VII., on ‘Turnouts and Crossings, deals 
with the subject in 30 pages; this is correct and 
well written, the three leading cases, of which all 
others are combinations and modifications, are clearly 
set forth ; it would, however, be more convenient 
to the reader if fewer dashed letters had been 
employed, and if angles had been invariably denoted 
by single Greek letters, instead of by three letters 
with various dashings ; this defect is carried through. 
out a great portion of the book, Chapter VIII. 
is a clear and concise chapter on levelling ; the 
collimation level is the type of level book exclu- 
sively employed, and it certainly is remarkable that 
this preferable method in vogue on the Continent 
and in America is comparatively little used by 
English levellers; probably not more than one 
English leveller in ten can keep a level book on 
either system, while three out of four believe the 


the author is concerned, the principal part of the | rise-and-fall method to be the only one existent 


book may be strictly original, that is, independent | that is correct. 


of assistance from other books, although based on 
conventional and established practice. 
The object and nature of Mr. Searles’ book is 


| 
| 


Telemetry by parallel hairs in the 
level telescope is also treated in this chapter under 
the term stadia measurements. 

Chapters IX, and X. describe the usual processes 


necessarily identical with that of some other | and formule adopted for side widths, setting out 
American books dealing with the fieldwork of rail-| culverts and bridges, and calculating earthwork ; 
way engineers ; its design is parallel with that of | these are substantially and nearly exactly the same 


John B. Henck’s ‘“ Field Book for Railroad Engi- 


in every paiticular as those used in England. One 


neers,” hence a general similarity to it; but it is | might, however, have expected that the Americans, 
much more developed and elaborated, with the view | with their facilities for improvements, would have 


of supplying ‘‘a complete hand-book for field use,” 
as stated in the preface. On the completeness of the 
book much labour has been bestowed ; it consists of 
500 pages, about double the size of Henck’s, and it 
most probably outgrew the original intention of the 
author, for it is rather large for field use. 

The wants of the American field engineer on 
railroads are perhaps not strictly identical with 
those of the Englishman. ‘lhe former appears to 
devote himself more strictly to surveying and 
location, hence logarithmic and _ trigonometrical 
tables occupy about half of the book suited to that 
single purpose, while the Englishman being 
frequently also occupied with construction and 
other matters, has more often his logarithms and 


trigonometrical ratios in a separate book, and} 


employs them for many purposes, apart from the 
few special tables reserved by him for actual field 
use, 

Under such conditions it is perhaps more con- 
venient to the American engineer to have all his 
wants supplied at once by one rather bulky field 
book, and Mr. Searles’ book thus meets all his 
requirements with precision, 

Passing in review the contents of the first 250 
pages of the book, consisting of text, it may be 
noticed that 140 pages are devoted to curves and 
turnouts, 40 to location and preliminaries, leaving 
70 pages to other subjects, of which the principal 
are staking side widths and culverts, calculating 
earthwork, and levelling, 

Chapters I., IL., IIL, and IV. treat of Reconnois- 
sance, Preliminary Survey, Theory of Maximum 
Economy in Grades and Curves, and Location. 
These are well written, showing a large amount of 
general experience; they do not, however, refer 
much to circumstances that afford the two extreme 
conditions of location, large dense forests and thickly 
populated towns ; but they are well suited to ordi- 
nary circumstances. 

Charter V. consists of 60 pages devoted to simple 
curves, their formule, location, and problems con- 
nected with them. It appears that the Americans 
still keep up their nomenclature of curves, calling 
their curves, one degree curves, two degree curves, 
&c., in accordance with the centre angle subtended 
by a chord of 100 ft. The object of this was origi- 
nally to afford convenience in setting-out whenever 
angular observation may be employed to the exclu- 
sion of all other methods; but as even under such 
circumstances, the angle of deflection subtended at 
the tangent point by a chord of 100 ft., is of more 
practical importance, it seems unfortunate that the 
nomenclature has not been yet modified to the 
latter basis, ‘The treatment of curves, their relations 
and location, thus appears needlessly intricate ; 
though some of the problems involving obstacles to 
location are useful; the valvoid curve on the con- 
trary seem purely ornamental, and far inferior to an 
ordinary compound curve. 

Chapter VI. consists of 40 pages about compound 
curves, their equations and problems; some of the 
latter are of theoretical interest, while others might 








| dispensed with the cubic yard in quantities of earth- 


work, and adopted in preference the cubic rod of 
1000 cubic feet. On some of the Indian railways, 
and on the whole of the Indian canals, decimalisa- 
tion on the English foot was adopted for a long 
time with great convenience, until a bureaucratic 
edict issued from England and ruled otherwise, 

Yet the complete decimalised system based on 
the English foot, a thoroughly familiar unit, is 
quite as perfect and convenient as any foreign 
system. 

The concluding short Chapters XI. and XII, 
consisting of five or six pages in all, treat of topo- 
graphical sketching and adjustments of surveying 
instruments. It certainly is much to be desired 
that contour sketching with some precision were 
more frequently practised; the absence of this 
useful and necessary accomplishment among English 
professional men is very marked ; while the produc- 
tions of the English military men in this respect 
appear to aim rather at artistic effect than at 
fidelity ; the cause of this defect is doubtless the 
want of careful training during youth, followed by 
a want of application in after years, 

The tabular part of Mr. Searles’ book is very 
lengthy, and is apparently designed to meet every 
possible want of the field engineer on railroads, 
without having recourse to separate tables of loga- 
rithms of numbers and trigonometrical ratios. 

Apart from tables of this latter description, the 
book contains a number of small tables useful to 
the surveyor and setter-out. ‘The three first so- 
called tables are collections of trigonometrical and 
curve formule and statements of geometrical propo- 
sition. 

The geometry referred to is happily not the old 
and ponderous Euclid, perpetuated among English 
students for the convenience of their clerical 
collegiate instructors, but Davies’ ‘ Logendre,” a 
far more appropriate work ; this again exemplifies 
the comparative ease and facility with which the 
Americans can adopt improvements; not that 
perhaps the tendency towards progress is greater 
in America, but that the United States are free 
from the incubus of a few thousand instructors 
thoroughly addicted to Euclid, and unwilling to 
adapt themselves to the real requirements of their 
pupils in practical after-life. Both the trigome- 
trical formu'e and the curve formule are very 
nicely given and clearly printed. Among these, the 
versed sine, and the external secant (or the secant 
less the radius) are very frequently referred to, and 
a closely printed Table of forty-four pages, giving 
the logarithms of their values to six figures for every 
minute in the quadrant, with an additional Table of 
twenty-two pages of natural values, aids in the use 
of these quantities. It is, however, very doubtful 
whether these special trigonometrical ratios are 
worth the trouble thus lavished on them with such 
limited objects; it would be very different if they 
were so managed that sines and cosines were con- 
veniently and entirely dispensed with and sup- 
planted. 
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The tables expressly designed for use in deter- 
mining and setting out curves are about nine in 
number. There is necessarily a very important 
difference between these and tables made for the 
corresponding purposes of,the English engineer. If 
we refer to a corresponding modern English book, as 
for example, to ‘‘ Aid to Survey Practice; Part IIL., 
On Setting Out or Location,” the Tables there 


given for determining and for locating curves on| 


all sorts of methods are based on the assumption 
that the radius of the curve is most frequently a 
round number. 

The American Tables, on the contrary, start with 
the assumption that the centre angle subtending a 
chord of 100 ft. is a round number, while the 
radius may be anything. Bearing this in mind, we 
proceed to find ‘lables, giving values of the radius ; 
of the curve-tangent or tangent of half the centre 
angle for the whole curve; of the sagitta, or 
external part of the secant ; of long chords ; and of 
middle ordinates or versines of arcs; all suited to 
the above assumption. These are convenient when 
the single method of setting out, with one theodolite 
and in 100 ft. chords, is invariably and rigidly 
adhered to. 

‘Table X. gives the ratios to be used in connexion 
with the valvoid curve before mentioned; Table XI. 
gives three small tables for turnouts and switches 
from a straight track ; Table XII. is of use in cam- 
bering or curving rails; and Table XIII. gives 


super-elevations due to various curvatures and 


| speeds. 


The other useful small tables are a gradient table, 
a table of barometric heights, and of correction for 
temperature, a tab'e of correction for curvature 
and refraction, one for reducing telemetrical dis- 


| tances, and an earthwork table constructed on the 


prismoidal formula, 

The remaining tables afford such information 
as is usually obtained from books devoted to loga- 
rithms, powers and roots, arcs, trigonometrical 
ratios, and ordinary purposes of calculation; these 
necessarily occupy much space in the book, although | 
closely printed in very small type; and possess the 
disadvantages attending the frequent use of propor- 
tional parts and differences. ‘They would perhaps 
| be better if treated as an appendix, or secondary 
| part to be used only under pressing circumstances. 
| But this does not affect the mass of the book in any 
way. | 

‘The completeness and conscientious care with 
which Mr. Searles’ book has been carried out in 
every respect cannot fail to render it most useful to 
every American railway engineer. 








NOTES. 
More Evectric Lighting Ext rpirrons. 
Mvnicn is to have its electrical exhibition this| 
autumn, Vienna is to have hers next year, and the 
| Crystal Palace, rejoicing in the pecuniary success 





| manager. 


| cases. 


of the recent electrical display at Sydenham, pro- 
poses to hold another exhibition from October next 
to Easter, 1883. But gaslighting is also to have a 
fair share in the forthcoming show. Applications 
for space require to be made before August Ist ; 
and printed forms of application for home and 
foreign exhibitors can now be had from the 
The exhibition will comprise apparatus 
for the production and transmission of electricity ; 
magnets natural and artificial, telegraphs, indicators, 
electrical heating apparatus, electro-chemical appa- 
ratus, clocks, lightning conductors, and in short all 
the actual applications of electricity. Models and 
apparatus for the manufacture, consumption, and 
measurement of gas for lighting or cooking will 
be added, and so we shall have a hybrid collection, 
which will at all events draw visitors to the Crystal 
Palace. 
SUBMARINE TELEPHONY. 

An interesting telephonic experiment was recently 
made between Brussels and Dover. A submarine 
cable is practically a condenser which, by its induc- 
tive action, materially interferes with the speed of 
signalling. The retardation, indeed, is so great as 
to reduce the speed to one-fifth that attained on 
air lines, the same instruments being used in both 
It was feared that this condensation would 
prove, for a long while, a great difficulty in the 
case of telephonic currents, so transforming them 
as to render them unintelligible. The difficulty. 
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however, has been overcome, the honour of the 
achievement belonging to a distinguished Belgian 
physicist, M. Van Rysselberghe. On the 9th of 
June the new telephonic apparatus, designed for 
the purpose of counteracting the effects of induc- 
tion on air lines and condensation in submarine 
cables, was tried with success. M. Bordeaux, the 
engineer of the Submarine Telegraph Company, 
was stationed at Dover, M. Banneux, inspecting 
engineer of Belgian telegraphs, was at Ostend, and 
a third operator at Brussels. Conversation was 
freely exchanged through the sixty miles of cable 
and two hundred miles of air line. The experi- 
ment is certainly very hopeful for ocean telephony. 


Hypravuiic Power 1n Towns. 

An important experiment is about to be carried 
out in London, namely, the establishment of works 
to supply hydraulic power over a large area, for 
the working of cranes, lifts, and other machinery. 
The General Hydraulic Power Company, Limited, 
which is being formed to carry out this experiment, 
as well as to carry out similar undertakings in 
large towns, has just obtained an Act of Parlia- 
ment, authorising the supply of hydraulic power 
in London over an area extending from Black- 
friars Bridge to the Tower on the north side of the 
river and to the Surrey Docks on the south side, 
the company being empowered to lay all necessary 
pipes and to take, for a nominal term of payment, 
1,000,000 gallons of water daily from the Thames. 
The district thus secured is certainly a most im- 
portant one, containing as it does a great number of 
wharves and warehouses, where hydraulic power 
can be well turned to account. It is also proposed 
to employ the hydraulic power to drive electric 
light machinery. The engineers to the company 
are Mr. E. B. Ellington and Mr. C. Woodall, the 
former of whom is associated with the Hull 
Hydraulic Power Company, which has now been 
for some time working with very successful results. 
In the case of the London company it is proposed 
at first to lay about ten miles of mains and to erect 
hydraulic pumping engines of 500 horse power, 


provision being of course made for future exten- | 


sions, which we have every belief will soon be 
required. 
ANTOINE BREGUET. 

It is with much regret that we inform our readers 
of the death of this young French savant, so pre- 
maturely removed from his family and from science. 
Antoine Breguet died on the 8th inst. from heart 
disease at the early age of thirty-two, leaving to his 
bereaved friends the remembrance and example of 
an already fruitful life, one which was full of pro- 
mise for the future. He entered the Ecole Poly- 
technique in 1872, and, faithful to the traditions of 
his family, in which several scientists have been 
numbered, showed on leaving this great French 
school peculiar aptitude in mechanics as applied to 
electricity. It is well known that at an age when 
many young men are still undecided as to their 
future course, he had become famous for his 
original literary productions, amongst which may 
be mentioned an ingenious theory of the Gramme 
machine, and important works relative to the tele- 
phone. His proceedings led to his being chosen as 
the first of M. Berger’s collaborateurs in his remark- 
able work in connexion with the Electric Exhibition 
of Paris. The scientists of all countries have seen him 
so engaged, and haye had the opportunity of appre- 
ciating the lively inteiligence, warm heart, invari- 
able courtesy, and energy, which knew neither 
time nor fatigue. Perhaps he contracted in this 
incessant and unremittent labour, the germs of the 
malady which has carried him off. After the 
Electrical Exhibition he was created Chevalier of 
the Legion d’Honneur, and made President of the 
Chambre Syndicate by the unanimous vote of the 
electricians. He has not had the time to give to 
the latter the aid of his genius ; he has departed, in 
the full maturity of his talents, at the very outsét 
of a career which would have been of high value. 
His death is a great loss to science. 

Evectric LIGHT SPECULATION. 

There is again a lull in the public excitement 
over the electric light, and the stream of bubble 
companies has all but ceased. We say all but, 
because there are still one or two which have appa- 
rently hung fire until the present, so much the 
worse for them. The appearance and exposure of 
one or two manifestly unsound projects has put the 
public on its guard against any new electric light 
scheme, and thus even a good company is liable to 
suffer if brought out now. This is a deplorable 





fact, but it is the natural consequence of these dis- 
honest efforts to raise public money in order to fill 
the pockets of a clique of needy adventurers, who 
bring the name of electricity into disrepute, and 
throw discredit on the genuine triumphs of the 
electrician. By-and-by money will be wanted 
from the public to purchase copper to carry out 
the general introduction of the electric light, and 
perhaps it will not be obtained owing to the chari- 
ness of those who dread being taken in. We 
cannot inveigh too strongly against the scientific 
charlatans who are even now attempting to trade 
upon the public ignorance and enthusiasm. It is 
difficult to convey a word of warning on the 
subject, but we should advise intending investors 
not to be misguided by an imposing array of 
noblemen and specious men of standing on the 
board of a projected company. Let them as a rule 
shun all self-styled companies, which are new to 
them by repute, and are not guarantced by the 
names of honourable and well-known consulting 
electricians. Further, let them, before applying 
for shares, endeavour to find out something about 
the system in question from the leading scientific 
periodicals which treat of the subject. 


THE CHANNEL TUNNEL, 

Some interesting observations on the Channel 
Tunnel have been communicated to the French 
Academy of Sciences by M. Daubrée.- After 
referring to the three stages of the work, the 
scientific researches, the preparatory operations, 
and the execution of the project, he points out that 
while the Rouen chalk is water-bearing in its upper 
strata it is only slightly so in its lower beds. The 
French Association have dug two wellsat Sangatte, 
each about 95 yards deep, and have begun to run 
two galleries from them towards Shakespeare's 
Cliff under the sea. In one of these galleries, at a 
depth of 60.7 yards below the French hydrographic 
bench-mark, the Beaumont perforator will be at 
work, and in the other the machine of Mr. Brunton 
will be employed. On the English side the under- 
channel gallery begins at a depth of about 52 yards 
below the French hydrographic bench-mark, thanks 
'to the drier nature of the chalk near the surface, 
|and runs under the sea at a descending slope of 1 
in 80. This gallery is now nearly a mile long under 
high-water mark, and no water has entered it as 
yet. The mass of the rock through which the 
tunnel is bored is quite dry, but from time to time 
little tunnels of water are met with issuing from 
cracks in the rock. The cylindrical form of bore 
jadopted by Colonel Beaumont has an advantage 
/under these circumstances, as it allows of the 
gallery being insulated from these tricklings by 
means of an iron lining formed of rings having a 
diameter equal to that of the gallery. These rings 
are in five segments bound together by ribs, through 
which pass bolts which connect the segments 
together, and each ring to the next ones. Whena 
water fissure is encountered, one or more of these 
rings are placed over it so as to mask it completely. 
At first four segments are put into position and 
then the fifth or key is added. The last joint is 
tightened by a band of thin sheet iron inserted 
into it. When the spring from the rock is tolerably 
strong it is luted with a cement containing red-lead 
| before the rings are placed over it. If the fissure 
iis oblique a sort cf tube has to be built up of the 
rings until it is masked, but half an hour serves to 
place a ring into position. Owing to the slope of 
the gallery the borers recently attained a depth of 
56 yards below the French bench-mark. At this 
| point the depth of low water is 54 yards, so that 
| the thickness of strata between the tunnel and the 
|sea bottom was there about 50 yards, 





New Mernop or Worxinc Lona TELeGRarits, 

In working long telegraph circuits where an 
automatic translator or repeater cannot be employed 
between two sections for the purpose of forwarding 
a message from one section to the other, it is cus- 
tomary to employ a clerk or operator to receive 
and write down the message arriving on one section 
and then pass it to another clerk who transmits it 
over the next section. In this process a great 
deal of valuable time is wasted by the writing of 
the message at the intermediate station, and a new 
system of personal translation has been introduced 
by Sir James Anderson and Mr. Benjamin Smith, 
of the Eastern Telegraph Company, to avoid this 
delay and facilitate the despatch of traffic by trans- 
mitting it direct while it is being received. Briefly 
described, it consists in causing the clerk who 
receives the message from one section to send it at 








the same time over the next section; so that while 
he is reading the message from the receiver as it 
comes he is also re-transmitting it further on its 
way, thus playing the part of a human relay or 
repeater as distinguished from an automatic relay. 
The new system, which has been already adopted 
on the submarine lines of the Eastern, Eastern 
Extension, and South African Telegraph Com- 
panies, has many advantages over the old system 
of working. These are in point of despatch of 
traffic, accuracy of transmission, and economy of 
labour and apparatus. First, with regard to despatch 
of business, the time at present lost in writing down 
the message received by one clerk, say from station 
A, and passing it to another clerk to be transmitted 
over the next section to station C, is entirely saved, 
for the clerk who receives it from station A is all 
the while transmitting it to station C himself, and 
thus the message gets to station C in the same time 
that by the ordinary system it takes to reach station 
B, thus traversing two sections of the line in the 
same time as is ordinarily occupied in traversing 
one. Greater accuracy of sending is insured by 
the fact of there being no intermediate copying of 
the message; and the clerk can give his whole 
attention to the reading and re-transmitting of the 
message. Further, by means of this direct personal 
translation, one clerk suffices to do the work of 
two in working lines by the simplex method ; for 
instead of having one clerk to receive and another 
to transmit, the same clerk both receives and trans- 
mits simultaneously. Thus the translating station 
can be manned by half the usual number of opera- 
tors. Where the duplex method of working is 
employed there is a still greater saving of labour, 
for ordinarily six clerks are necessary to work two 


duplex circuits, namely, three to each section, one, 


to receive, one to transmit, and a third to look up 
errors for correction, so that the others may con- 
tinue at their proper duties uninterruptedly. By 
the new system of Messrs. Anderson and Smith 
these six men are replaced by two, each receiving 
from one section and transmitting to the next 
without delay. A very much smaller staff is there- 
fore necessary at intermediate stations, and a 
saving is effected in the expenses of the personnel, 
as well as in stationery and apparatus. 
Gas at NOTTINGHAM. 

Nottingham has increased very greatly in popu- 
lation during the last ten years, and as a consequence 
the consumption of gas in the borough has also 
experienced a very large expansion. In 1872 the 
total annual consumption of gas in the borough 
was 625,392,000 cubic feet ; in 1877 the consump- 
tion had grown to 821,089,000 cubic feet ; and last 
year it had further expanded to 1,137,014,000 cubic 
feet. The increase year by year since 1876 has 
been very marked. In 1877 this increase was 
63,563,000 cubic feet; in 1878, 92,713,000 cubic 
feet; in 187, 67,181,000 cubic feet; in 1880, 
87,850,009 cubic feet; and in 1881, 68,181,000 
cubic feet. The increase in the consumption, com. 
paring 1881 with 1872, will be seen to have been 
no less than 82 per cent. The increase in the 
maximum daily consumption in the same period 
was as much as &7 per cent. ; and if the present 
rate of progress observable in the consumption is 
maintained, it is clear that in ten years from the 
present time the Corporation Gas Works will have 
to be doubled in productive capacity, if not in 
capital expenditure or length of mains. Even as 
matters now stand, an immediate enlargement of 
the works will be necessary, and the borough 
engineer (Mr. M. O. Tarbottom) considers that 
such enlargement will be most conveniently and 
economically effected at Basford, where there is a 
large uncovered area of available land. The Notting- 
ham Gas Works were transferred from the local gas 
company to the Town Council in 1874, and since 
that time numerous enlargements and improve- 
ments have been carried out, so as to facilitate and 
cheapen the production. New gas-holders, puri- 
fiers, and machinery of various kinds have been 
put down, the Radford Station has been greatly 
increased in size, and when the alterations and 
additions in the old retort-house at Basford (which 
are now going on) are completed, the tecal number 
of retorts will be 1453, or 326 more than the 
number existing in 1874. This will give a daily 
maximum producing power of about 7,000,000 
cubic feet, under favourable circumstances, that 
is, if nothing intervenes to prevent the retorts 
being fully and fairly exercised. The last year’s 
maximum daily production was about 6,500,000 
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cubic feet, and the number of consumers’ meters 
now in the books of the Corporation amounts 
to 34,972 Had not great exertions been made 
by all connected with the works to apply the 
best contrivances for gas production, the present 
state of the gas supply question in the borough 
would have been much less favourable than it now is. 
The condensing, scrubbing, washing, and purifying 
arrangements have been much improved ; and when 
two large gas-holders have been completed at Bas- 
ford, the storage power will amount to about 
8,500,000 cubic feet, which will be sufficient for 
some time tocome. The proposed extensions at 
Basford, the plans for which have been under con- 
sideration and preparation for some months, con- 
sist of a new retort-house parallel with the last one 





place is taken by a thimble or basket of platinum 
wire gauze inverted over the end of the supply 
pipe. The coal gas is mixed with compressed air 
by means of an air-pump, and the mingled gases 
pass to the platinum gauze, and escape through its 
meshes. They are lit on the outside and the wire 
speedily becomes white-hot. The total combustion 
of the gas is further assisted by the draught up two 
side pipes branching from the main supply pipe 
below the burner and curving downwards. The 
appearance of the incandescent thimble is very 
pleasing, and the light is brighter, softer, and 
steadier than a gas flame. No flame is seen above 
the incandescent wire, and there appears to be total 
combustion of the gas. The lighting power of the 
system is said to be 5} candle power per cubic foot of 


built, and capable of holding about 336 through | gas consumed. A similar plan has, we observe, been 
clay retorts, or in other words, 672 mouth-pieces. | brought out in France by M. Clammond. In this 
These are proposed to be arranged in four beds of | a mixture of gas and heated air is employed, and 
ovens with double chimneys, each bed containing | the gas is burned in the meshes of a platinum 
twelve benches of retorts on each side of the} basket as above. The air slightly condensed arrives 
chimney. The producing power of this carbonising | at the burner by a separate pipe to that of the gas, 
house will be about 3,500,000 cubic feet per day,!as in Mr. Lewis arrangement, but it is likewise 
assuming the distillation apparatus to be in good | passed through a tube of refractory material heated 


and proper form. 


should be made in the size of the house, so that’ of small gas flames round it. 


It is proposed that provision | to 8)0 deg. C. or 1000 deg. C. by means of a number 


After this heating it 


steam, hydraulic, or other mechanical stoking is allowed to mingle with the coal gas and proceed 


machinery may be introduced, whenever it becomes to the burner. 
It is pro- in condensing the air is stated to do for an illumi- 


convenient and economical to adopt it. 


A horse power of work expended 


posed also that the new house, although designed nation of 200 Carcel lamps, and one Carcel lamp 
as a complete building, should be built in two halves, requires from 0.95 to 1.6 cubic feet of gas according 


one at the present time and the second at a future , to the burner. 
date, when the increasing supply requires its forty or fifty hours. 
The cost of the works now proposed to’ platinum burner is also provided for replacing the 
The first chalk cylinder in the oxy-hydrogen light, and 


erection. 
be undertaken will be about 92,0007. 


section will involve an outlay of 62,000/., if the adapted for stage and lecture purposes. 


The latter has to be replaced every 
A modification of the 


Dr. Reg- 


foundations of the second section be also laid in| nard has further adapted the platinum cage toa 


anticipation. 
Tue Price or Coat. 

Two returns have just been presented under 
sliding scale arrangements, which are of interest as 
indicating the price really received for coals by the 
cyalowners in the two districts included in the 
arrangements. 
the price for the three months ending in May last 
was 4s. 10.71d. per ton—over 2d. per ton less than 
the rate for the preceding quarter. Inthe Durham 
coal trade the price for the period enc 
was 4s. 7.41d.—also a slight decrease from the rate 
of the preceding quarter. There is in each of the 
two counties a slight reduction in wages as the 
result of these returns. The fact and the lowness | 
of the rates show that though there is a very full | 
production of coal, it is ata price that is very low, 
and that must be in several cases absolutely un- 
profitable to the coalowner. It needs to be borne 
in mind that the realised price thus glanced at is 
one that includes all the coal that has been sold 
during the period—coking coal, households, manu- 
facturing, and small, and that the average price is 
thus much less than it would have been had it been 
only the result of the obtaining of prices of coal 
sold for either household, coke-making, and other 
purposes that excluded the very smali coal sold 
for certain manufacturing uses. Of course the 
method of obtaining the average is not changed, 
and thus the fact that there is a declension in the 
price is most significant. It shows that the great 
volume of coal sold in the North of England has 
been in the periods that include a considerable part 
of the winter quarter sold at a decreased price, and 
that has been probably due to the mildness of that 
winter, and the low consumption of household coal 
locally--one of the methods of coal sale that is 
usually the most profitable. It can scarcely 
expected that in the summer there will be any 
increase in price in the Durham coal, but in the 
past that from Northumberland has been occa- 
sionally higher in that season, large quantities of 
coal at fair prices being then sent out of the dis- 
trict. It remains to be seen how in the next few 
months the price of coal will move ; there are some 
who anticipate a sharp upward movement, but of this 
there is no sign yet. Inany case the lowness of the 
rates that are now known is sufficient to induce the 
belief that there is little profit to be now obtained 
on some of the qualities of coal that are produced 
in the great coalfield of the North when sold at 
current prices, 


INCANDESCENT GAs LIGuTs. 

The vestry of Clerkenwell have decided to give 
trial to a new system of gas illumination, introduced 
by Mr. J. Lewis, of 12, Clerkenwell Green. In 
this system the old gas burner is discarded, and its 


| 
| 
| 


| 


| had to meet. 








petroleum lamp. In this case the compressed air 
is supplied by a hand-bellows or a bag filled with 
air and loaded with weights. The air passing over 
the petroleum oil in a reservoir mingles with the 
vapour, and the mixture passes to the platinum 
cage where it is burnt. While upon this subject 
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In the Northumberland coal trade we may aiso Mention a new arrangement whereby 


a strip of platinum foil is passed through a gas 
flame and traversed by the electric current. It is 
stated that a light equal to thirty candles can be 


ling in March | 0Dtained from 2 cubic feet of gas per hour by help 
ding in M: 


of a very weak current. 
NORTHUMBERLAND AND Dourwam MINERs’ PER- 
MANENT RELIEF Funp. 
Considering the leading position which the 
counties of Northumberland and Durham have 
long occupied in the science and art of mining, 


\together with the very cordial relationships sub- 


sisting between the great coalmasters of those two 
counties and their employés, there is always a good 
deal of interest attaching to the annual proceedings 
connected with the Miners’ Permanent Relief Fund. 
The twentieth annual report of the fund was sub- 
mitted to a meeting which was held in the Miners’ 
Hall, Durham, last Saturday and on Monday of the 
present week, and which was the largest gathering 
of delegates hitherto held, there being about 230 
present. Amongst the well-known colliery pro- 
prietors who take an active interest in the admi- 
nistration of the funds belonging to the organisation, 
special mention should be made of Mr. Hugh Taylor, 
formerly of Chipchase Hall, and now of Bourne- 
mouth, who has long been the president ; and of 
Mr. John Straker and Mr. Isaac Lowthian Bell, 
F.R.S., vice-presidents. In opening the proceed- 
ings at the first sitting last Saturday, the chairman 


be | Mr. George Parkinson, of Sherburn) remarked 


that they had had three serious disasters during 
the past twelvemonths, resulting in the deaths of 
124 men and boys, to which they had to add 126 
more men who had been killed in single accidents, 
thereby making a very heavy liability which they 
The annual report submitted by the 
secretaries showed that the membership now 
numbered 77,302, as against 75,255 last year, or an 
augmentation of over 2000 members during the 
year. The contributions received during the year 
amounted 46,144/., as compared with 44,0002. in 
the course of the year 1880-81. Of the deaths 
which had occurred during the financial year just 
ended 74 were due to the Trindon Grange disaster 
alone. At the end of March there were upon the 
socicty’s books 651 widows, 1200 children, 1301 aged 
members, and 319 persons permanently disabled, 
ora total of 3471. The revenue for the year end- 
ing 3lst March, 1882, amounted to 56,4897. 17s. 5d., 
while the total expenditure was 48,990/. Os. 3d., 


leaving a balance in favour of the society at the 
end of the year of 7499/. 17s. 2d., which, added 
to last year’s balance, gave a total balance of 
97,0321. 14s. 9d. as the capital account of the 
society. The proceedings extending over the two 
days’ session were conducted in a very business- 
like and orderly manner. On the agenda paper 
there were no fewer than eighteen motions bearing 
upon the superannuation department of the fund. 
In the course of the debates upon those motions it 
transpired from the remarks of Mr. Blyth, the 
secretary, and one of the agents, that there were 
1300 old men receiving aid to the extent of 3s. per 
week from that part of the fund, and that the 
income for it fell considerably short of the expen- 
diture, and thus a debt had been incurred on that 
department. The result of the discussion was that 
it was agreed to increase the weekly contributions 
to the superannuation fund, and to increase the old 
men’s allowance to 4s. per week. It is well to see 
such a systematic and successful effort at self-help 
being made by the miners themselves, so as to 
render them independent of external assistance 
when they are overtaken by such great disasters 
as those of Hartley, Trindon Grange, Seaham, &c. 








NOTES FROM THE SOUTH-WEST. 

Mining Accidents in South Wales.—In his report for 
1881, Mr. T. E. Wales, Inspector of Mines for South Wales, 
states that the total number of persons employed in his 
district under the Coal Mines Regulation Act (1872) dur- 
ing 1881, was 53,452. Of this number 44,939 were employed 
underground, and 8513 on the surface. The total quantity 
of minerals raised was 16,261,281 tons. These figures show 
an increase of 3036 persons employed, and 724,627 tons 
raised, as compared with 1880. The total number of fatal 
accidents during 1881 was 128, resulting in a loss of 133 
= as against 131 accidents and a loss of 243 lives in 

O. 


Ogmore Dock and Railway.—We understand that a 
meeting of a few of the promoters of the Ogmore Dock and 
Railway scheme was held ut the offices of the solicitor for 
the companyon Monday. It was unanimously determined 
to proceed with as little delay as possible, and sufficient 
funds were guaranteed to justify the promoters in taking the 
preliminary steps to obtaina Kill. Mr. Abernethy, in con- 
junction with Mr. Williams, will, in the course of a week or 
so, receive instructions to proceed immediately with a 
survey, and the preparation of full detailed plans of the 
proposed dock and railway. Newton Bay (or Pool, as itis 
locally called) offers the double advantages of a safe 
anchorage and sheltered roads, protected as it is from the 
west by the promontory of Porthcawl. Two rivers flow 
into the estuary, supplying a sufficient flow of water fora 
feeder. Open spaces of unproductive ground adjacent to 
the river, and extending to the sea, will be available, and 
will be easily converted into sidings. The development of 
the coalfields in the neighbouring valleys, including Ogmore, 
Garn, Llynvi, Gilvach, Hendreforgen, and the extension by 
the Great Western Railway Company (No. 2 Bill) of the 
Llynvi and Ogmore Railway into the Rhondda Valley at 
Porth, lead the promoters to anticipate sufficient traffic. 


Dock Accommodation at Cardiffi.—The freighters who 
propose constructing a dock independent of that proposed 
by the Bute Trustees are proceeding with their plans, and 
opening negotiations with landowners in the neighbour- 
hood. Several sites were at first suggested, but although 
nothing has yet been decided on, the feeling is growing in 
favour of constructing a dock between Barry Island and 
the mainland. The conformation of the land is suitable, 
and while a much greater depth of water can be obtained, the 
area is so extensive that a dock capable of shipping all the 
coal at present shipped at Cardiff could be easily con- 
structed, while vessels could enter and leave at a much 
later state of the tide than is the case now at Cardiff. Lord 
Windsor has intimated his intention to assist the under- 
taking. The capital promised on Saturday amounted to 
750,0001.; that sum has been increased since to nearly 
1,000,0000. 

Monmouthshire and South Wales Coal Trade.—A 
meeting of the Joint Sliding Scale Committee was held at 
the Royal Hotel, Cardiff, on Friday, under the presidency 
of Mr. W. Abrahams, vice-chairman. The meeting was 
called at the request of the house coal colliers’ representa- 
tives for the purpose of attaching their signatures to the 
agreement which the steam coal colliers had already signed. 
This was done, and the agreement now applies to botk 
parties. It also enables the house coal colliers to partici- 
pate ina 5 per cent. advance promised to the steam coal 
colliers, and which will date back to the Ist of June. Ail 
difficulties are now removed, and the rate of wages, their 
increase and decrease, are fixed for the next two years. An 
application from the enginemen, firemen, stokers, and 
other underground workmen to be included in the agree- 
ment was not entertained, in consequence of the applica- 
tion coming from only a section. ‘1 he application will, we 
believe, be made at the next meeting, and then all classes 
of workmen employed at the collieries will be included in 
the agreement. 


Cardiff.—The demand for steam coal is fairly maintained, 
but shippers have not been at all pressed. Prices have 
been steady, but at present the tendency does not point to 
any immediate rise. The time is now approaching when 
contractors will begin to think of making their engage- 





ments for 1883, and no little interest will be felt in the 
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results of the large steamship contracts. Last week’s 
clearances comprised 101,801 tons of coal, 1970 tons of iron, 
and 964 tons of patent fuel. From Bilbao there arrived 
11,410 tons, and from other sources 4657 tons of iron ore. 


Newport.—The demand for steam coal has again been 
slightly dull, and although some large shipments have been 
effected, considerably more business could bave been done, 
for steel and iron orders are still coming on in good 
number. The shipments of iron, &c., last week were to 
New York, 1500 tons; La Guagra, 284 tons; and Mon- 
treal, 3236 tons. Some large cargoes of iron ore have come 
to hand, but there is no change in the demand for the 
article. Last week’s clearances comprised 21,760 tons of 
coal, 5020 tons of iron, and 49 tons of patent fuel. From 
Bilbao were received 15,780 tons, and from other sources 
5850 tons of iron ore. 

Devonport Dockyard.—The largest of the two reservoirs 
in the Devonport Dockyard has been in need of repair for 
some time, leakages having been reported to prevail exten- 
sively. The Works Department coming to the conclusion 
that the defects could only be properly remedied by the 
fitting of a new ‘‘floor,” tenders for that work were 
recently invited, and also at the same time for deepening 
the reservoir, so as to increase its storage capacity. Several 
tenders were sent in, and that of Mr. Perry, contractor, of 
Stonehouse, has been accepted. The work, which has to 
be completed in about three months, has been begun. 

Coal at Plymouth (South Wales).— Mr. Simpson, 
colliery manager at Plymouth, has struck upon a virgin 
track of 6-ft. coal. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Institute of Mining, Civil, 
and Mechanical Engineers.—The annual general meeting 
of the above institute has been held at the Stephenson 
Memorial Hall, Chesterfield. Mr. Alfred Barnes, M.P., 
who was called*upon to preside, {said he was sorry to 
announce that the noble secretary of the Institute, Lord 
Edward Cavendish, M.P., was unable to attend. Lord Ed- 
ward Cavendish was re-elected president, and the following 
gentlemen were appointed vice-presidents for the year: 
Messrs. C. Binn, A. Barnes, M.P., E. Bromley, A. Car- 
rington, R. G. Coke, J. P. Jackson, J. Stores Smith, 
and F. Swanwick. The chairman submitted the report 
and statement of accounts. The School of Mines, Columbia 
College, New York, has become a subscriber. The report 
summarised stated that the income of the past year, com- 
pared with the previous year, was greater in respect of 
ordinary subscriptions by 241. 3s. The most successful 
meeting of the year was that held in Derby on August 13, 
1881, when the members visited the Midland Railway 
Company’s locomotive and carriage works. The courtesy 
with which they were received and conducted by chief 
officials of the railway company, also the important de- 
scriptive accounts of those works, specially drawn up and 
contributed on the occasion, deserve particular mention. 
The leading subject of discussion at the meetings has been air 
compressing. ‘his most important topic, in relation to 
coal mining in particular, has already been treated upon in 
four separate papers, and further contributions are pro- 
mised. The Council are glad to learn that the machine 
invented and patented by Mr. C. T. Owen, author of one 
of the papers above referred to, has, since bis decease, been 
developed with every prospect of successful application to 
practical work. The meeting then proceeded to discuss 
certain subjects on the agenda. The first of these had 
reference to the report of the coal dust experiments. Mr. 
A. Galloway, of South Wales, made some interesting 
remarks as to the influence which coal dust had upon 
explosions in collieries. He differed entirely from the 
French School of Mining Engineers, who denied any such 
influence, and gave it as his opinion that in the form of a 
cloud at least coal dust played an important part in 
explosions. In support of the view he had formed he 
detailed the conditions under which the explosion of last year 
took place in the Llan Colliery, South Wales, and mentioned 
some subsequent experiments he had made which clearly 
tended to show that an explosion having first been caused 
by the presence of firedamp or gas thecoul dust became 
ignited, and carried the flame as it travelled. Mr. Evans, 
while not fully concurring with Mr. Galloway, refrained 
from expressing an opinion on the subject, and moved that 
futher consideration thereof be deferred till the report 
about to be issued by the Royal Commis-ion on Mines was 
before the members of the Institute. Mr. Wynne, inspector 
of mines for Stafford district, said he had heard of coal 
dust being ignited by the explosion of a small pocket pistol. 
A vote of thanks to the chairman for presiding concluded 
the business. In the evening the usual banquet was held. 

Bradford Tramways.—Major-General Hutchinson, one of 
the Board of Trade inspectors, is expected to visit Bradford 
in afew days to witness the application of steam on the 
opening of the tramway between Bridge-street and Bradford 
Moor. One of the six engines ordered of Messrs. Kitson and 
Co., of Airdale Foundry, Leeds, has been delivered, and is at 
present in the engine shed at Bradford Moor. These 
engines are specially adapted for lines in which there are 
heavy gradients. ‘lhe gradients in Leeds Road are as 
much at sume pointsas ‘1 in 20.” 














New ZEALAND TELEGRAPHY.—The business of the New 
Zealand Telegraph Department during the quarter ending 
December, 1881, showed a satisfactory increase on that 
transacted during the corresponding quarter of 1880, the 
total number of paid messages for the 1881 quarter being 
308,462, value 20,4041., as against 263,908 messages, value 
17,188/., for the 1880 quarter. The increase of messages 
was thus 44,554, and of value, 3215/. The Government 
telegrams numbered 51,734, the value being 56541., or a 
decrease in number of 10.514, and in value of 1140/., on the 


Necember exaxrter of 1880. 
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WE illustrate above a steam pumping engine de- 
signed and manufactured by Messrs. Merryweather 
and Sons, for H.M.S. Valiant. It is intended to replace 
the usual cumbrous and slow means of obtaining fresh 
water supplies from shore, by the ship’s fire engine. It 
is generally the custom to send a boat’s crew ashore with 
the manual fire engine, but this often requires more men 
and more time than can be spared for the purpose. The 
steam pump illustrated is supplied with a boiler of the 
Merryweather water-tube type, similar to those of the 
steam fire engines of the London Fire Brigade made by 
the same firm. The single steam cylinder is 6 in. in 
diameter and 4in. stroke, and the pump of gun-metal is 
4 in. in diameter and 4 in. stroke, and is double-acting so 
as to throw a continuous stream of water. The feed 
pump is worked either from the main pump, or froma 
separate supply. The capacity of the pump is 50 gallons 
per minute, equal to that of a manual engine worked by 
a dozen men. As will be seen there are four rings 
attached to the top of the boiler through which hand- 
spikes can be passed, and the machine carried on men’s 
shoulders. It is also provided with a light two-wheeled 
travelling carriage, to which it is easily attached when 
taken on shore from the boat. One of the engravings 
shows the machine mounted on the carriage, and the 
other on supports secured to the bottom of the boiler. 
The pump was placed in use on the Valiant in March 
last, and has given great satisfaction. 








THE LATE Mr. C. P. Srewarr.—We regret to record 


firm of Sharp, Stewart, and Co., of Manchester, which he 
joined in 1852. Mr. Stewart was born in 1823, so that he 
was in his 59th year. 


Tue Lieut RaAtLhway’ MATERIAL AND EQUIPMENT 
Company.—This company, which has 1ts offices at 2, West- 
minster Chambers, Victoria-street, occupies itself with a 
business somewhat similar to that of M. Decauville Ainé, 
that is to say, in the construction of portable railway plant, 
as well as of permanent railways, of a very light type, for 
contractors, military purposes, and for lines of communica- 
tion between villages and small centres,where the traffic does 
not justify a large outlay for work. The great success which 
the company, of which Mr. D. Macnee is the engineer, has 
met with since its establishment, is justified by the care 
bestowed upon the design of permanent way and rolling 
stock, specially adapted for the various requirements of 
light and miscellaneous traffic. 





the death, on Saturday last, of Mr. C. P. Stewart, of tke | 


PUMPING ENGINE. 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, ENGINEERS, LONDON. 
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{ THe Granp Trunk at Cutcaco.—The city councils of 
| Quebec, Montreal, and Toronto, and the Boards of Trade 
| of those places, recently accepted a free trip vid the Grand 
| Trunk Railway of Canada, to Chicago. The prime object 
| of the trip was to give Canadian business men an oppor- 
| tunity of seeing for themselves the full extent of Grand 
Trunk enterprise in the west. The excursionists remained 
\three or four days in Chicago. 


Fire Protection or Hasuar Hospiran.—A new 
double cylinder steam fire engine supplied by Messrs. 
Merryweather and Sons, of Greenwich and Long Acre, for 
Haslar Hospital, was tried at the hospital on Friday last. 
The engine is precisely similar to those supplied to Her 
Majesty’s Dockyards at Gosport, Portsmouth, Chatham, 
Deptford, Devonport, and for Gibraltar and Hong 
Kong, &c., in connexion with the War Office; an engine 
of exactly the same size and type is also stationed at 
Canterbury Cathedral, and threw a jet of water 10 ft. over 
the highest tower, or a total height of 320 ft. from the 
ground, this being the best performance of a steam fire 
engine on record. The engine has the “ Field’’ drop tube 
boiler, and is capable of throwing 620 gallons per minute. 
|On Friday the tests undertaken were of a very severe 
| character, and we believe gave every satisfaction to the 
| authorities. 





PeTROLEUM FOR FuEL.—A locomotive in which erude 
| petroleum is used as fuel was tested on the Long Island Rail- 
way a few days since. It drew two cars filled with guests 
| invited by the Great Western Hydro-Fuel Company, to 
| Rockaway Beach and back. ‘rhe run to Rockaway Beach 
was made in five minutes less than schedule time. The 
entire cost of the oil consumed was estimated at 125 dols. 
The engine carried over 1001b. of steam, and no smoke or 
cinders were produced by the combustion of the oil. Ina 
speech after lunch at the Beach, Mr. Le Saur. the master 
| mechanic of the Rockaway Beach Ruilway, said he believed 
| the use of the fuel would increase the life of a boiler at 
| least one-half. The locomotive was fitted with an apparatus 
for utilising Mr. Dickey’s process, which is intended to 
effect the rapid combustion of crade petroleum or any of 
the liquid hydro-carbons directly, witout first converting 
it intogas. The petroleum is conducted from the tank in 
which it is carried by a pipe to the front of the firebox. 
Here, as the oil issues from a small nozzle, a jet of super- 
heated steam at high pressure is thrown across the oil 
nozzle at right angles. Thus the oil and steam, mingled 
with acurrent of air which is drawn in with the steam, 
are minutely distributed in the combustion chamber in the 
form of a fine spray. 
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PROGRESS IN THE FAR EAST. 


A CORRESPONDENT sends us the following interesting 
om Manila: os 

are The opening of the Suez Canal has caused the Philli- 
pines to awake from the sleep of centuries, and the 
Spanish Government has begun to realise the value df 
their possession of this magnificent archipelago. 1 he 
present ministry in Madrid have shown their determina- 
tion to favour the development of the islands by several 
important reforms in the laws and improvements in the 
administration, also in undertaking several important 
public works, The great event of the day which has 
created so much excitement in financial circles in Madrid 
and Paris, and such hopes for the future in the Philli- 
pines themselves, is the promulgation of the decree 
abolishing the forced culture of tobacco and giving up 
the Government monopoly in its manufacture and sale. 
The granting of Government titles to the holders of land 
which is being actively carried on, is also expected to be 
of the greatest advantage in reducing the number of law- 
suits, and in enabling landowners to obtain capital on 
mortgage for the improvement of their lands. These 
reforms do the greatest honour both to the benevolence 
and practical good sense of the Spanish ministry, and 
open out a magnificent field for the employment of capital 
which has not been lost sight of in Madrid and Barcelona, 
and the delegates and staff of the Sociedad Tabacalera 
Filipina, having a capital of 3,000,0001., have already 
arrived in Manila to commence operations. Repre- 
sentatives of other societies have also arrived, and the 
Belgian Government, though not having half a dozen 
subjects in Manila, has sent out a consul-general to repre- 
sent their interests andlook after the extension of Belgian 
trade 

“The public works now in actual progress are the 
Manila Water Works, estimated to cost 745,000 dols., and 
now approaching completion. Four thousand tons of 
cast-iron pipes have been used in these works, and both 
these and the pumping machinery have been imported 
from Glasgow. The work is being conducted by the 
ayuntamiento or municipality ofjManila, and the funds 
proceed partly from a legacy left to the city many years 
since for that special purpose, and partly from a tax on 
butchers’ meat. 

“ Work is also being actively carried on in improving 
the interior port and regulating the River Pasig and 
tributaries. A Priestman dredger and a small French 
dredger are at work deepening the Binondo creek, and 
the embankment of the whole north shore of the Pasig 
from the Bridge of Spain to the lighthouse is being pro- 
ceeded with. 

“ The quarries for supplying stone both for the interior 
and exterior ports have been opened at Angono on the 
Lake of Bay, and a powder magazine and jetty con- 
structed. The quarries are supplied with steam and 
hand-power rock drills, and steam cranes and tramways 
for handling the blocks of stone. The lighters in which 
the stone is to be conveyed down the Pasig to the works 
are being built in Manila. The dredgers, tugs, and 
hopper barges for the exterior harbour works have been 
ordered, and are now in progress. The work is esti- 
mated to cost about four millions of dollars, and is being 
executed under the supervision of a harbour trust, the 
funds being provided by import and export duties and 
tonnage dues affected to this special purpose and col- 
lected and held by them. 

“ So far there are no railways in the islands, but studies 
have been made with a view of determining the most 
suitable trace for the general system, and also the order 
in which the lines should be begun. Two lines are indi- 
eated for immediate realisation, both passing through 
densely populated districts. The first is that from 
Manila to Dagupan, the detailed plans for which are now 
completed and its execution proved to present no diffi- 
culties, the country being very level. There are a con- 
siderable number of small streams in the first section of 
64 kilometres, which will require 1200 metres of bridges 
mostly small or of moderate size, 

‘«‘ The total length of this line is 200 kilometres. Includ- 
ing the termini, it passes through twenty-four towns 
with a population of 400,000, and close to sixteen others 
with a population of 250,000, and its construction will 
render available for the planting of sugar-cane the mag- 
nificent lands of the province of Tarlac, which now lie 
idle from the impossibility of conveying the produce to 
a market. 

“The second line proposed to be made, but not yet 
surveyed, is that from Manila to Batangas and Taal, 
160 kilometres in length, passing through eighteen 
towns with 420,000 inhabitants, and near to five towns 
with 90,000 inhabitants. Its execution presents no dif- 
ficulties. It is the intention of the Government to put 
the execution of these lines up to competition, and grant 
the concessions to the undertaking offering to execute 
the lines for the smallest subsidy. 

“The great impetus given to enterprise in growing 
tobacco by the proximate abolition of the monopoly has 
caused attention to be drawn to the desirability of having 
railway communication with the tobacco districts of 
Cagayan, and the Government, it is said at the request 
of the new tobacco companies, has despatched a corps of 
engineers to survey the line from Quingua on the Manila 


metres distant. This line will probably encounter great 
obstacles, as it has to pass through a wild and moun- 
tainous country inhabited by savage tribes, and an 
armed escort is to accompany the surveying party to 
enable them to carry out their work. 

“The post office and telegraph departments in the 
islands are to be united, and soundings have been ordered 
to be made at the Government expense, with the view 
of laying a cable from Luzon to the Bisayao, to connect 
the busy ports of Ylo Ylo and Cébu with the world’s 
telegraph system. 

“In addition to all this, private enterprise is looking 
up, and the area of land under cultivation is constantly 
increasing, whilst the value of the exports shows a decided 
augmentation year by year. The country is peaceful 
and contented, and has a great future before it which 
nothing is needed to insure but a continuance in the 
work of reform initiated by the present enlightened 
ministry.” 








FOREIGN TECHNICAL LITERATURE. 
Tue fron Age (New York, June 22) says that the 
result of the Pittsburgh strike has been the introduction 
of large quantities of English iron. Bolts, hoops, and 
sheet are being ordered in large quantities to make up 
the deficiency in the home supply. In some cases the 
price, delivered in Pittsburgh, is lower than that of 
American makes of the same quality. 





The Army and Navy Journal (New York, June 24) 
understands that the Magazine Gun Board has already 
tested 33 different systems of magazine guns. Five or 
six more are still awaiting trial, and there appears to be 
a fair prospect of obtaining a good arm for the service. 
It is stated that the Board has come to the conclusion 
that a carbine cartridge, loaded with 50 grain powder, 
will throw a bullet farther than an ordinary cartridge 
with 70 grains. 


According to the Bulletin des Adjudications (Paris, 
July 6) the number of workmen in the employment of the 
Société Cockerill on June 17 was 10,970. The amount 
of wages paid in 1881-82 exceeded that of 1880-81 by two 
millions of franes. The Société has orders in hand suffi- 
cient to occupy the whole of the current year, more loco- 
motives being on order at the present time than at any 
other period of its existence. The total value of the 
orders now on the books exceeds 23 millions of francs. 

The Municipal Council of Rome has voted three 
million lire for the purpose of organising an international 
exhibition in that city in the year 1883. 





The Correspondance Scientifique (Paris, June 20) gives 
an account of the new deep-sea harbour at Boulogne, 
which was begun in July, 1879, but of which the works 
are only now emerging from the stage of preparation. 
It will include the old harbour, and will begin on the 
north with a pier, continuing the present east jetty, and 
end at the south near the village of Portal, between the 
shooting range and the Mont-de-Couple semaphore. It 
will have a superficies of 788 acres; and at the lowest 
tides its depth will nowhere be less than 16 ft., and will 
be about 25ft. at the entrances. A breakwater over 
3600 ft. long will run parallel to the direction of the 
currents of the Pas-de-Calais, divided into two portions 
by a passage 820 ft. wide. To the south, another break- 
water 4750 ft. long will run out from the shore, making 
with the former an external angle of 70 deg. To the 
north-east, the present pier will be continued to a length 
of 4590 ft., leaving a passage 490 ft. wide between itself 
and the north end of the long breakwater. Inside this 
enclosure a mole 3770 ft. long and 650 ft. wide will pro- 
vide ample space for quays and landing-places. These 
piers and breakwaters are to consist of a foundation of 
rough blocks, surmounted by a wall of masonry, starting 
from low-water level. The outer side of the foundation 
is to be protected by a facing of concrete blocks, each 
weighing 29} tons, thrown down “pell-mell” along the 
front of the wall for about 26 ft. The masonry will rise 
for about 10ft. above the highest water mark. The 
work is carried on under great difficulties from wind and 
water, as it is estimated that there are only from 150 to 
180 working days in the year, and the time of its com- 
pletion cannot be predicted with any certainty. 








NOTES FROM THE UNITED STATES. 
NEw York, July 1, 1882. 


being the closing week of the half-year. The extent of 
the crops and the demand for cereals at home and for 
export are uncertainties which prevent the transaction of 
business beyond pressing requirements. The news by 
telegraph from the west shows both masters and men 
determined. Iron is in sufficient supply thus far, and 
no advance is probable at present. Stocks are accumu- 
lating in the east. More furnaces went out of blast in 
the west. Manufacturers are meeting current demand 
only at 2.,°, cents for finished iron. Foundry is steady 
at 26 dols., mill at 22.50 dols., Bessemer 23.50 dols. to 
24.50 dols. Negotiations are in hand by cable. 

Imports for the week are 7000 tons all kinds. Mid- 


Tuk past week has been a quiet one in iron and steel, 


tinues in good demand for immediate wants at 23 dols. 
for Eglinton, 24 dols. for Glengarnock, 25 dols. for Sum- 
merlee, and 25.50 dols. and 26 dols. for Gartsherrie. Steel 
rails are selling only in small lots at 50 dols. to 52 dols, 
Nothing was done in a large way, but 48 dols. is quoted 

Iron can be had at 44dols. Steel blooms are quoted at 
38 dols. Imports nearly 4000 tons, because of idle rail 
mill capacity. Old rails are dull. Some little business is 
done at 26 dols. for tees and 27 dols. for doubles. 

An improvement is perceived in railroad stocks because 
of the settlement of all disputes and the adoption of a 
policy of mutual self-interest which will prevent wars in 
future. Traffic will be heavy and continuous. A revival 
of railway construction on a moderate scale will follow 
heavy crops. The uneasiness as to labour strikes is dis- 
appearing, although the suspension of operations con- 
tinues. Consumption demand is restricted to lowest 
possible limits. The coal miners are confident of gaining 
demands, The ironworkers show less confidence. The 
freight handlers at New York and Jersey City, to the 
number of 5000, expect to secure an advance from 17 to 
20 cents per hour. 

Western manufacturers have been tendered supplies of 
English and German iron at what it costs to manufacture, 
and orders were placed by cable. A stringency in prices 
is more probable because of the evinced determination of 
masters and men to hold out. An order was sent for 
3000 tons of hoop iron by the Standard Oil Company, 
but its non-arrival led to a temporary suspension of 
work. Bridge and tank orders were abundant this week 
for large quantities at higher figures; 12,000 tons of 
steel rails were sold in small parcels. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland lron Market.—Yesterday the quarterly 
meeting of the iron and allied trades was held at Middles- 
brough and was largely attended. The usual facilities 
were afforded for the exhibition of articles of interest to 
the trade, but only one or two persons availed themselves 
of this means of advertising. The absorbing topic of con- 
versation was the bombardment of Alexandria and the 
complications inthe East. Business was quite a secondary 
affair. Messrs. Connal and Co., the warrant storekeepers 
here, had a stock of 126,908 tons, which is a reduction of 
1531 tons on last week. In Glasgow they hold 636,687 
tors. In accordance with custom the Cleveland iron- 
masters held their weekly meeting and decided to make no 
alteration in the prices of iron, which are still based on 
No. 3 selling at 43s. 6d. per ton. Consumers appear still 
to be withholding their orders in expectation of a reduction 
in prices ere long. Shipments of pig iron continue up to 
the average, there having been exported from Middles- 
brough this month, up to and including the 10th inst., 
23,400 tons. 

The Manufactured Iron Trade.—There is no change in 
the manufactured iron trade. All the available mills and 
forges are busy, but there are frequent complaints that 
orders for future delivery are more scarce. For shipbuild- 
ing iron there is a good demand, but the Scotch firms are 
securing most of the orders for the great shipbuilding 
yards on the Clyde. Nominally ship plates in the North of 
England are 61. 15s. per ton, and angles 6/., less the usual 
discounts at the works. Less money is being accepted for 
future delivery. 


The Steel Trade.—Steel rails are rather quiet and only 
few orders are being obtained at present. The nominal 
price is 51. 5s. per ton at works. Bessemer iron prices are 
firm and Nos. 1, 2, and 3 f.o.b. west coast ports are 
quoted at 56s. to 57s. per ton. 


Great Failure at Middlesbrough.—To-day (Wednesday), 
Mr. C. E. Muller, German consul, Middlesbrough, who 
has for years carried on an extensive business as a general 
merchant, shipowner, and ironmaster filed his petition. 
His liabilities are estimated at 200,000/., and the assets 
have not yet been accurately ascertained. A meeting of 
creditors will shortly be held. 














THe MANCHESTER SHIP CaNnat.—A fally attended 
meeting of the Provisional Committee for the promotion 
of the Manchester Tidal Navigation was held at the 
pen age offices, St. Ann’s-square, Manchester, last 
week, when important steps in advancement of the 
undertaking were taken. Messrs. Hamilton Fulton, C.E., 
of London, and E. Leader Williams, C.E., of Manchester, 
were appointed engineers, and instructed to make the 
necessary survey, to prepare a joint report and estimate, 
and to submit the same to a future meeting with the least 
possible delay. Mr. Henry Whitworth, of King-street, 
Manchester, was appointed secretary. A guarantee fund 
to meet the preliminary expenses was opened, and several 
important adhesions were announced. 

A Rarttway tn San Domineo.—Boston capital is about 
to be devoted to the establishment of a railway in San Do- 
mingo. Three Boston engineers have left New York for 
the island, viz., Mr. W. P. Granger, Mr. E. H. Linccin, 
and Mr. J. Gastafson. Mr. Granger has until quite recently 
held the position of chief engineer of the Hoosac Tunnel 
Dock and Elevator Company, but he was obliged to relin- 
quish this appointment on accoant of failing health. The 
proposed line is to run due west from Samana along the 
river bank for a distance of 40 miles. About 30 miles east 
of Lavega it will make a sharp turn to the south and will 
run through Angelina to Moca, the whole length being 
about 90 miles. The country proposed to be traversed is 








and Dagupan line to Tuguegaras, in Cagayan, 587 kilo- 


dlesbrough is neglected at 21.50 dols., and Scotch con- 





rough and mountainous, and is believed to contain many 
valuable mines. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compitep By W. LLOYD WISE. 
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z = Sully, Welling- | 
ton. 


Johnson, AMiiler. 


a, Guerrier, Ful- 

J. Walker, Coventry. 

F. Fairbank and J. 

Robertshaw, Aller- 
ton. 

H.C. " Allen, Liver- 


O01. 
taba. Thanson. 


J. a » New Ross, 
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J. L. Norton, London. 

W. H. Thompson and 


C. W. Kitto, London. 


J.T Tussaud, London. 


C. Clay, Wakefield. 
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Brydges. Grove. 
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| $212 J. Thomas, Bodmin, 


| Brandon. Howatson. 


burgh. 
J. Parton and D. G. 
| ham. 
F. Wiswall and W. 


| _ chester. 
L. BR. a and 8. | | An improved vacuum air pump. 





Recovery of sulphur from alkali 
Wi 


‘aste. 
Regulating the supply of air to fur- 
naces. (Complete specification). 
Conepnaiestins power by means of 


Helbig. 


J. K. Tullis, Glasgow. 





| driving 
W. Ferrie, Calderbank. mM A ao “collecting ammonia- 
cal and other products from blast 
furnace gases, &0. 8242 | 
A. Schweitzer and T.| Electric and fT other tell-tales for in-|| 3243 
| wrie, London. | _ dicating and registering. 
| W. 6. eben, — | a description 
castle-o! | _ of bricks, 8245 
R. Alexander, Eilin- Apparatus for cutting cheese. 


| Tool for opening aerated water|| 3247 
bottles. 


Stansbie, Birming- 


! | River and other sluice gates. 
H. Collier, Man- | 
8250 | 
Girling, London. 
¥. \ ates Halt. | 


J. t T Mitchell, Mere, 


Placing worsted yarns upon shade, 
sample, or pattern cards, &c. 
Tension couplings, 
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JULY 10, 1883. see. 
In the Cases of Inventions communicated from Abroad ES ja 
the Names, &c., of the Communicators are given in ay 
Italics after the Applicants’ Names. ;* 
| 3199 | 
Hos. NAMES, & 
and DAN ABBREVIATED TITLES, &o. $200 
pad OF APPLICANTS. | 
Sea | $201 
1882 | | 3202 
July 4 I 
$139 : Sharp, Aberdeen. | Guides for spinning machinery. || 
$140 | T. French and J. | Machinery of — tapes for || 8203 
Monks. Manchester. venetian blin | 
$141 | B. M. Simmons, D. | Frames for on ol glasses, &c. | $204 
A. Lowthime, and 
J. H. Tree, London. | |] 
$142 Vaughan. 7Zrott and | Submarine telegraph cables. | $205 
Hamilton. i 
$143 | Vaughan. Trott and  Grapnels. || 8206 
Kingsford. | 
$144 | Glaser. Schniewindt. | Barbed wire for fences, {| 8207 
$145 | C. Priestland, Bir- | Rack pulleys for blind cords, &c. || 
mingham. | || 3208 
$146 W. Eerrie, Calder- Separating and collecting am-/| 
bank. | Coniacal and other ae from | } 
| _ blast furnace gases, | 
$147 | R. W. Harris, Paris. | Tinted glass globes, rehsotors, &e. ] 3209 
$148 A. Sachs, Berlin. | Ventilation of waterproof clothes. | 
3149 T.T. Mallett, Street, Ploughs for cutting open ditches, | 
Somerset. &e. | 
$150 | R. Werdermann, Lon- | Dynamo or magneto-electric ma- || 
don. chine 1) 8211 | 
$151 | Wirth. Junker and sewing machines. | July 7 
Ruh, | 
$152 Morgan. Schmider. Boots and shoes. 
$153 |W. F. soawes, West- | Generating and using gas for fur- i| 
minste naces. (Complete specification). | 
$154 W.F Brown, West- Manufacturing and storing Bas. | | 
minste! (Complete specification). | | 
$155 | W. F. Browne, West- | Process and apparatus for evapo- | $214 
minst rating liquids. (Complete specti-| \| 
cation). | $215 
$156 | Haddan. Farle. Engraving machines and engray-/|| 
. - script. (Complete spectfica- | 3216 
ton) | 
8157 | Von Nawrocki. Theis, new hydraulic motor. HI 
Meckel,and Simons. | i 
$158 Von Nawrocki. Becker| Cooking food. | 
and Reunert. | §217 
$159 Ven Me Nawrocki. Bam- | Extracting grease from bones, &c. 
per. | 
3160 Lake. Carpentier, | Regulating thecurrents indynamo-|| 3218 
| _ electric machines. 
3161 > R. Leask, Lon- | Incandescent lamps. | sao 
on ve 
$163 Wirth. Hochstrate. | Dressing or preparing ores. 
3163 | Clark. Jaquith, Spinning frames 8220 
8164 | Barlow. Gareis, | Still for distilling liquids contain- | 
| | ammonia. | $221 | 
Fa Boult. Froin. | Educational games. 
y | 
3166 | A. Gass, Belfast. | Hem-stitching machines. || $222 
3167 | D. Knight, Cambridge. | Railway signalling apparatus. i| 
$168 | M. Kellow, Penrhyn- | Cutting and dressing stone. || 8228 
deudraeth. | 
$169 | I. Noar, New York. | Neckties. i $224 | 
$170 | T. = Webb, Manches- | Pavement and ship-deck lights. I] soos 
r. | | 
$171 | W. W. Girdwood, | Governing marine engines by elec-|) 3226 
| _ Poplar. | _ tricity. || 8227 
$172 Imray. Jabdlochkoff. | Voltaic batteries 
8173 Imray. Gentilli and | soto for recording speech. || 
Alexander, | || $228 
3174 Bauer. Cancio, rseshoe | 
8175 W.F. Bottomley, Wood Eavennice ‘for electric insulating || 8229 
Green, J. H. Barry, apparatus and means of preserv- | 
and J. J. Lundy, ing the same. | 
London. 3230 
3176 | M. wechay, London. | Insulating compounds. | j 
3177. Lake. Horseshoes. 
3178 Lake. Enabrook, Bone tooth brush handles, (Com-|| 3231 
plete specification). | 
3179 | Hughes. Wernickenck. | — of sugarand apparatus|| 3232 
} erefor. 
3180 | A. Rickarby, New- | Propelling ships. 3233 
| Lag oa 
$181 vy. Lachaussée. | Dynamo-electric machines. 3234 
3182 | clark, — Man, | Securing and labelling mail bags. 
an a 
3183 Clark. Risler. ogee dn — for spinning. 
3184 | Clark. Goodwin. Steam en; 
3185 | Tongue. Wattel, on By A 
July 6 3238 
8186 | Weldon. Schaffner & July 8 


| Hadda 
$248 | | M. 


i tt 


and C. J. Ennor, 


ae Bodmin, 

a @: Ennor, 
Oporto, Portugal. 
J. Coates, London. 


W. H. Roberts, Bridge- 
water. 

Erskine.  Afeister, 
Lucius, and Briin- 
ing. 


Page. Stearns. 


Erskine. Meister, 
Lucius, and Briin- 
ing. 

Page. Stearns. 

> Woodley, Lime- 


ouse. 

R. H. Woodley, Lime- 
house, and H. F. 
Joel, Dalston. 

H. W. Hart, London. 


J. H. Topham, Man- 
chester. 
Brandon. Huré. 


J. Abbott, Bideford. 

E. Toynbee, Willesden. 

J. V. Hope, Wednes- 
bury, and J. Dick- 
son, Seaforth. 

Wir irth. Pulverfabrik 
Rottweil Hamburg. 
U. Bromley, G. Crowe, 
and W. James, 


Chester. 
W. T. Shaw, Surbiton, 
and W. Sydenham, 


London. 

F. - oe Russell, Lon- 

| J. F. "Plucker, Ant- 
werp. 

g. P. > Schlaefii, 
Soleu 

0.4. Abbott, Hudders- 
field 


eld. 
3235 | J. T. Mitchell, Mere. 
3236 | 


F. M. Rogers, London. 


3237 | ye o_o Arbor- 
| W. H. Bailey, Salford. 
3239 J. ~ “iunee 
8240 | T.8. Sarney, Camber- | 


well, and J. M. 


Roch- | | 


| 


Al rovidse, Herne 
Ruling music paper. 
| Prlating too to obtain metallic effects, 
jooentoning < electric lamps. 


8241 | E. Barnett, oie. 


J. Carr, 
|v Gibson, a | 


ter. 
044 | Handot Van Cleve. 


J. and R. Dempster, 


| 3246 | W.H. Baynes, London. 


J. _ awten- 
stall, and J. H. 
i Crawshaw | 


8249 | ; Thom] son. Halifax. 


Stockport, 
R.Allen, 


Poy 


an- 


| 
| 


Walls of houses, &c., and bricks for 


| game. 
| Manufacture of cardboard, &c., and 
ratus for coating same with 


cheave material. 


Wheel tyres, 
Velocipedes. 


Combing wool, &c. 


Scrubbing the sides of ships. 


Apparatus for the generation, regu 


lation, and utilisation of electric | 


currents. 


Milling machinery, wheel searing 3261 


with wooden cogs, &c. 
Facilitating the ventilation and dry- | 
ing of crops in the sta 


Cultivation, storage, packing, and | 


conveyance of oysters, & 


Obtaining the separation ‘of hair or || 
other covering from the natural 





| 





regu- | 


1 


skins of animals, and application || 


to such hair of artifical 
Apparatus for cooling stacks of || 


a produce, &c, 


Loom: 


ins. 


“ee gas heating arrange- | 


Manufacture of gas. 


Valves. 


ee of sulphate of am- || 


Seat “shifter for carriages. 


Production 


wires. 


Production of cinnamic acid from | 


of 


ortho-nitrometa- | 
methyl-benzaldehyde from meta- | 
methyl - benzaldehyde 
aldehyde), and the sane 
methy] indigo. 

Applying anti-induction coverings | 
to,insulated electrical eed, 


(toluy]- | 


benzylidenacetone and its sub- 
stitution products. 


Supports for underground electrical | 


conductors and their conduits. 


A = manufacture of metallic | 


ool. 
secondary batteries. 


Omnibuses, 


tramcars, -, and) 
checking the fares paid therein. 


&c 


The filtration of water. ! 
Tack-making and lasting machine | 


combined. 
Cabs. &c. 


Electro-magnetic motor. 
Bearings for rolling stock, &c. 


Cartridges. 


Flushing apparatus for 


closets, &c. 


Velocipedes. 


water- | | 


Bundling and fastening letters, &c. 
Stand for photographic cameras, 


Electric clocks. 


Bottles and stoppers. 


Collectors. 


Arc electric lamps. 


Tipping carts, wagons, &c. 


, Turret clocks. 


oe for tentering, stretching, 


Seen ot of plates for electric 


accum 


Separatin, 


quor, 


ro, 


tar from ammoniacal 


Brushes for Cleaning boots, &c. 
| Axles and axle-bo: 
Cranes for quarrying, ko. 


Looms. 
Construction and method of work- 
ing furnaces, also mode of intro- 


ducing subs' 


tances during 


the 


manufacture therein of malleable 


iron and steel. 


| 





| I 


Nos, | 








NAMES, &o. 
pind | oF APPLICANTS. ABBREVIATED TITLES, &0. 
July8} 
8251 | Clark. Mounieé, Ovens for baking bread, &c. 
8252 | H. a London, and | Bottles for aerated liquids, 
: D. Rylands, Barus- | | 
| ey 
$253 | R. Parry, Hoole. Smelting ‘‘ purple ore.” &c. 
3254 | G. Kent, London. — cleaning and polishing ma- 
chines. 
8255 | J. H. Condiner, Cam- | Incandescent electric lamps. 
| July 10} berwell. | 
$2: Gow: Sill, | Rolling mills. 
| 8257 | A. T. King, Notting- | Internal stoppers for bottles. 
am. 
| 3258 | J. Parry, London. Ahalf-circle garter. 
8259 | E. Booth. Manchester. | Pickers and picking bands for looms. 
8260 | C. Morris, Man- | Stair-rods. 
chester. 
J. Myers and B. Spinning and twisting. and appa- 


Berry, Bradford. ratus connected therewith. 


| $262 | tm Hud- | Apparatus for dyeing cotton, &c. 
ersfieid. 
8263 | E. Davios, London, ** Blocks” or “ cylinders” for incan- 
| descent lights. 
$264 | ELL. aden, London. | Effecting the transport of live fish. 
8265 | R. Gubbins, New | Emery wheels, and emery wheel 
| Cross. cutting or grinding machines, &c. 
| 3266 | J. Cree, Denton. , Paring the curls of hat brims. 
$267 | J. J. Gascoine, Leices- | Heels for boots, &. 
| _ ter. 
$268 | W. F. Stanley, Lon- | Photographic cameras. 
on. 
$269 | W. and E. Blackburn, | Fillet card setting machines and 
Cleckheaton. | fillet cards. 
3270 | J., F. W., and W.W. Rotary engines and pumps. 
Brierley, Kensal , 
Green. 
3271 | Handford. Edison. Electrical meters. 
3272 F. Beaumont, | Shooting seats, 
‘Huddersfield. | 
3273 | J. 8. Fairfax, West- | Magnets. 
minster. | 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 





For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


1.—Announced July 7, 





















































No. Name. No. Name. No. Name. 
"1882 1882 | 1882 
2235 | Loder, 2903 | Edmeston & | 2960 | Summers. 
2439 = Boult | Edmeston. | 2962 | Volk. 
( Wiegand), | 2907 | Lorrain 2964 | Morgan- 
| 2799 Tweedale. (Dunand). Brown 
| 2852 Briggs, 2902 | Johnson (White). 
Briggs, | (Jeansaume).] 2966 | Brookes. 
Briggs, 2911 | Kincaid. 2970 | Edwards (De 
Briggs, 2913 | Emmens, Soulages). 
Briggs, and] 2915 | Brewer. 2972 | Gros and 
Briggs. 2917 | Parker and Salbreux, 
2857 | Smith. | _ Elwell. 2976 | Grundy. 
2859 | Tucker. 2919 | Wright 2978 | Stevensou & 
2861 | Edwards | (Findlay), Stevenson, 
(Schreiber), | 2923 | Farnworth 2980 | Mewburn 
|| 2863 Landon and (Muir)., (Claude), 
| Dezille. 2925 | Brewer (Lery\{ 2982 | Parker. 
2867  Boult (Parsy)| 2927 | Lake (Grunow] 2984 | Rodger, 
2869 | Cotter. | and Meyer) 2986 | McDougall. 
2871 | Gordon. 2929 Panowskianaj 2988 | Powell. 
87 Vaughan Ross. 2990 | Johnson 
| (Liirmann), | 2931 Mills (Dupvy), (La Com- 
2875 | Gilcher. 2933 | Haddan pagnie Elec- 
2877 | Lake (De | (Hohmann). trique), 
Nordeck), 2935 | Clark, 2994 | Jackson and 
2883 Brydges 2937 | Feldman. Jackson), 
(Tovote), 2940 | Beddoe. 2996 | Bruce, 
2887 | Petersen and pode cr 2998 | Abel " 
Dinsmore. | 2946 | Holliday, (Gerike), 
2889 | Abel 2950 | Lake 3000 | Dawson and 
(Gwinner, | (Raymond), Butcher, 
Kautsky, 2952 | Hambruch 3002 | Jensen 
Dengg, and | 2954 | Carus- (Schuyler & 
| Roth). | Wilson, Waterhouse) 
2897 | Lake ( Woods)] 2956 | Stewart 3004 | Prosser. 
2899 | Ray. | Kirke and} 3006 | Von Roden, 
2901 Edwards Fender). 3008 | Husbands. 
(Vigreur). | 2958 | Penn. 
Il,—Announced Ju’y 11, 
No. Name. No. | Name. No, Name, 
1882 1882 | 1889 
2520 | Thomas and 2967 | Haddan 8014 | Marriott. 
Somerville, (Dieler). 3016 | Taylor, 
2939 =Truss. 2969 | | Edwards 3018 | Burgon, 
2941 Ayton and | (Vernanchet)| 3020 | Newton 
| Floyd 2973 | Boyle. (Chameroy), 
2942 Goldie. 2977 | De Pass 8022 | Wyley and 
2945  Sorley. | Ge hwarz Collins. 
2947 Edge and et Cie.) 8224 | Chandler and 
Ticehurst. | 2979 Haadan Chandler, 
2951 Hambruch, | (White) 8026 | Garratt. 
2953 | Lehany. Fa | _. 3030 | Abel (Bras- 
2955 Mewburn aney seur), 
(Fougue). | 2985 | Foden 3032 | Jenkins and 
2957 | Cross, 2987 | | Duncan, Morgan. 
2959 Illingworth. | 2989 | Kynoch. 3034 | Bonnefin. 
2961 Harsant. 3010 | Debenham. 3036 | Ayrton and 
2963 Cooke and | 3012 | Saunders, Perry. 
Hardwick. 
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Jury 14, 1882.] 
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INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
OOMPLETE SPECIFICATIONS. 

For Particulars, see Corresponding Numbers in Lists y 
Applications for Patents. 
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No Name. No.| Name. No.| Name. 
168 1882 1882 | | 
3132 | Clark 3153 ~ Browne, 3178 | Lake (£s/a- 
(Phelps and} 3154 Browne, brook). 
Hofford). 3155 | Browne. 3187 | Brandon 
3133 Jeffs. 3156  Haddan (Howatson). 
(Earle). 
NOTICES TO PROCEED. 
1,.—Time for entering Opposition expires Friday, 
July 28, 1882. 
No. Name. No, Name. No Name. 
1882 | 1882 | 1882 
1008 | Singleton. 1163 | Lake 2548 | MacLellan. 
1020 | Rapieff. (Weston). 2562  Heney, 
1045 i Carter. 1206 | Laurie. 2576 | Darling and 
1049 | Henderson 1320 | Scott, Sellers, 
(Grataloup 4} 1358 | Hall and 2673 | Lake 
Leymarie). Hall. (Binnie). 
1053 | Balow. 1550 | Reddie 2728 | Cockburn, 
1059 | Stuttaford. (Hélie and | 2752 | Lane. 
1067 | Callot. De la Vieu- | 2767 | Justice 
1068 | Brewer and ville). (Church). 
Meihé, 1586 | Young. 2768 | Justice 
3070 | Wirth 1745 | Brandon (Church). 
(Beck). (Gamper). 2772 | Hitchins. 
1071 | Abel (Timme)] 1816 Abel (Frémy | 2794 Hulseberg. 
1076 | Everitt, and Urbain).| 2815 | Brown. 
1087 | Wallwork. 2236 | Loder 2838 | Perkins, 
1133 | Clark (Dows).} 2249 | Boult Wimpenny, 
1151 | Abel ( Witte) | (Descamps). and Evans 
1156 | Mactear. 2304 | Bramwell. 2839 | Chittenden, 
1162 | Lake 2366 | Sheehan. 2848 | Ward. 
(Mazin). 2511 | Andrews. 3132 Clark (Phelps 
¢& Hofford). 
11,—Time for entering ition exptres Tuesday, 
August 1, 1882. 
No. Name, No. Name. No. Name. 
1882 1882 1882 
1078 Kingsford. 1237. Reckenziun | 2783 Haddan 
1093. Ralph and and Red- (McDonald). 
Underhill. fleld. 2799 =Tweedale. 
1095  Strype. 1349 | Livesey, 2851 Mason, 
1096 Williams, Whitehall, |] 2864 De Pass 
1104 Lake (Cofe- & Beccon- (Danis). 
land). sall. 2870 Clark 
1109 =Helliwell. 1422 | Miniere (Schwerzer). 
1114 Skaife. 1574 Lake (Moser){ 2898 Swan. 
1117. Atherton 1696 | Carswell, 2907 Lorrain 
(Yule). 1946 Boys. (Dunana). 
1146) Squire, 2074 3eesley and 2988 Powell. 
1170 ~=Bullivant, Beesley. 2990 Johnson 
1172 Wauthier. 2094 Manuel. (La Com- 
1177. Husbands. 9116 Kershaw, fagnie 
1184 = Witt. 2290 Knox. Electrique). 
1186 | Gedge 2435 | Johnson 3002 | Jensen 
(Dourdet). (Defo rt). (Schuyler & 
1215 | Leeming, 2566 | Guille, (Water- 
Leeming, | 2641 Rose. house). 
& Wilkin- | 2647 Robertson. 3100 Lake 
son. 2729 Beardmore, (Neustadt) 
2730 | Hislop. 3178 Lake 
(Estabrook) 
PATENTS SEALED. 
I.—Sealed July 7, 1882. 
No. | Name. No. Name. No. Name. 
1882 | 1882 1882 
sy | Drew. 415 Hillman. 863 | Johnson 
117 | Ager. 417 | Withers. (Sherman, 
128 | Storey. 418 | Dewrance, Tagersoll, 
137 | Glover. 446 | Fox (Sander- & Moore). 
139 | Per y and | som). 868 Levy and 
| Houghton, | 539 | Taunton and Lowe. 
144 | Haddan Aston. 907 | Lake ( Von 
| (Boettcher). 544 | Otway. Lich). 
146 | Newsum, 574 | Pover, 1518 Naylor. 
141 | Leclere, 617 | Scott and 1637 Jobnson 
222 | Kessell and | Baker, (Fesca), 
Kessel], 736 | Johnson 1668 | Hutchinson. 
224 | Lake | (Johnston, 1815 | Groth 
(Williams). | Johnston, (Freyer). 
234 | Lake (Hussey | Johnston, 1944 , Lloyd Wise 
| and Dodd). |  & Johnston) ( Westerman) 
254 | Waketleld. 744 | Randle, 1966 Begg. 
339 | De Pass 780 | Greig and 2010 | Fraser, Fra- 
(Abdank), Eyth. ser, and 
346 | Crompton. 842 | Harcourt, Fraser, 
357 | Hinks, | 2016 Walden, 
Hooper. | 2075 | Buckett. 
and Baker. 
{1.—Sealed July 11, 1882. 
No. Name. No. | Name, No. Name. 
1881 1882 | 1883 | 
5496 | Cryer, 206 | Wirth 285 | Howes and 
1882 | (Pickhardat) | Burley. 
77 | Reid. 239 | Wirth 288 | Auchinvole, 
166 | Swift. (Kall). 309 | Stevenson. 
168 | Aleock and | 240 | Beck 312 | Lake 
| Johnson, | (Leblond). | (Miller) 
169 | Raison. 246 | Hornsby and} 319 | Sellon. 
171 | Turner. | Trolley. 327 | Trulock, 
178 | Spagnoletti. 252 Lake Trulock, & 
181 | Moss. (La Societe Trulock. 
186 | Haddan Universelle] 411 | Pieper. 
(Serbel). d'Electricitd 413 | Thomson. 
195 | Cradock Tommas?),| 435 | Newton (De 
& Gooder, 263 Cowan. Conde, 
198 | Radcliffe. 264 | Bassnett. Schmid, and 
| Du Houx), 




















) 
No. | Name. No. | Name. No. Name. 
1882 1882 
477 | Haddan 633 | Riegelmann, | 1527 | Morris. 
(Barnes), 665 | Bonneville 1529 | Brooke and 
517 | Lake | (Foltrain). Brooke, 
(Burley). 696 | Clark 1633 | Clegg. 
559 | Lake (La (Clemandot)§ 1728 | Young 
Soctete 740 | Clark | (Battershall) 
Secondo (Solignac 1988 | Greeven 
Roos and and Co.) | (Greeven). 
Franceseo 813 | Evans. 2223 | Haddan 
|  Ostrogovich)| 1082 | Abel (Broo kes). 
598 | Clark | (Andree). 2325 | Justice 
(Poupon). 1100 | Ainsworth. (/indley). 


FINAL SPECIFICATIONS FILED. 
Nos. 3, 5, 6, 7, 8, 10, 11, 14, 16, 18, 25, 27, 28, 48, 207, 
1591, all of the year 1882. 
21, 26, 31, 34, 36, 209, all of the year 1882. 
4880, 5746, both of the year 1881; 37, 40, 42, 
45, 46, 49, 50, 61, 62, 64, all of the year 1882. 
5524, of the year 1881; 51, 53, 55, 60, 63, 65, 
81, 95, all of the year 1882. 
69, 70, 71, 73. 74, 76, 78, 80, 82, 83, 91, 93, 100, 
123, 180, 191, all of the year 1882. 
a 86, 87, 88,99. 101, 102, 103, 104, 106, 120, 121, 
124, 269, all of the year 1882. 


July 1, 1882. 


2 wES 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501. 















































No, | Name. No. Name. No. Name. 
1879 1879 1879 
2537 | Young. 2569 Longsdon 2614 Burgess. 
2540 | Wilson and (Krupp). 2615 Von Naw- 
| Newland, | 2571 . Davis. rocki 
2541 | Jones. 2573 + =Olpherts. (Scheidig), 
2542 | Feeny. 257 Tallman. 2617 Neale. 
2544 | Lake 2579 Hopewell. 2620 Jennings 
(Schlott). 2580 Timmis. (Robinson). 
2545 Lake 2582 , Rushton, 2622. Von Ullner. 
(Boughton). Dobson, & | 2623 Dennis, 
2546 De Pass Dobson. 2628 Grimwade 
(Foucqueteau)| 2583 | Wirth (Mount). 
2549 Lake (Breuer). 2629 Blondot and 
(Edmands).| 2586 — Litster. Bourdin, 
2551 | Pellenz, 2587 | Lambermont. 2631 Norman. 
2552, Lake 2588 | Micklewood. | 2633 Bateman and 
(Holmes), 2592 | Tongue Snowdon. 
2557 Simon (Stevens & | 2637 Whiteman 
(Haupt). Proctor). (Nouguier). 
2559 Welton. 2594 | Coventry andj 2641 Shone. 
2561 Rydill. Wilks, 2642 Bowra, 
2562 Haddan 2598 | Hamilton, 2643 | Maryon. 
(Fonti). 2601 | Von Naw- 2644 Clark 
2563 Haddan rocki (LeA- (Dizon). 
(Carvalho mann and | 2649 Sauvée 
and Marz), Bérendt), (Jannin). 
2565 Smith. 2603 | Wilson. 2653 Silber. 
2566 Blake and | 2604 Nicholson& [ 2655 | Greene, 
Boggett. Mather. 2656 | Blondot and 
2567 Dukeof Su- | 2609 Rogers and Bourdin. 
therland & Kogers, 2658 Pitt (Rogers). 
Greig. 2613 | Whitaker. 2668 Sears. 
L1.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 
No. | Name. No. Name, No. Name. 
1875 1875 1875 
2324 | Osmond. 2352 | Newton 2368 Bland. 
2328 | Peebles. (Folk). 2374 Martin, 
2349 | Lake 2360 | Mewburn 2385 Chambers, 
| (Thomson). (Gay). 2387 Holmes 
2364 | Pampbilon. (Sharp). 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 






























No. | Name. No.| Name, No.| Name. 
———- mpapenerent | 

1879 1879 1879} 

2746  Morgan- 2851 | Neil. 2785 | Williams, 
Brown 2836 | Watling. 2806 | Nicholls, 
(Fosdick). 2 | Melling. 2845 | Chisholm. 

2880 Newton 2883 | Mackay. 2848 MacNaughton 
(Noble), 2939 | Carey, Gas- | 2793 Westaway. 

2636 | Hamblet. kell, and | 2804 | Sharpe 

2759 | Markham. Hurter. 1 (Carleton). 

PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAM 

DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 
| 

No.| Name No. Name. No. | Name. 

1875 | 1875 1875 | 

2405 | Westinghouse] 2460 Griffiths and | 2551 | Macdonell. 

2434 | Stroudly and Thompson | 2639 | Goldsmitb. 

| Rusbridge. (Guten). 2478 | Clark 
| 1 (Mason). 








ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JULY 8, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Iiustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mz. H. READER LACK. 

4377.* Clutch Gripping or Ratchet Mechanisms 
for Portable Forges, &c.: J. Hardinge. West- 
minster. (2d.]—Is for the conversion ofa reciprocating intoa 
rotary motion. (October 8, 1881). 

4924. Machine for Forming the Impressions 


from which to Print, &c.: J. A. Marquez, Lima, 
S.A. [ls.2d. 8 Figs.]—This specification, which is very long and 





difficult to understand, refers to a type-writing machine, and is 
arranged under the several heads of: Type holders, discs, indicator, 





io matrices, levers, and eorrection frame. (November 16, 


4977.* Steering Apparatus for Vessels, &c.: G. 
Knowling, London. (4d. 4 Figs.}—To an eccentric chain 
pulley on the rudder head are connected opposite ends of two 
chains which cross each other ; the other two ends are attached to 
two arms on @ shaft operated by the wheel. (November 14, 1881). 


5012. Apparatus Employed in Making Bilge 
Barrels, &c.: R. E. Gibson and D. Pope, Liverpool. 
(6d. 8 Figs.|—The segments of the core on which the staves are 
built up are made to collapse by means of toggle levers, which 
are operated by causing a collar to which they are connected to slide 
along acentra] shaft. (November 16, 1881). 


5053. Telescopic Sights for Ordnance or Fire- 
arms: L. K. Scott, London. [(d. 12 Figs.)—Has refer- 
ence to improvements on Patent 31 of 1877, and chiefly consists, 
first, in giving “ deflection” by causing the horizontal arc and arm 
therein mentioned to revolve in a vertical plane in conjunction 
with the telescope instead of remaining stationary; secondly, in 
giving deflection by means of a sliding diaphragm and fixed scale 
attached to a fixed diaphragm, (November 18, 1881). 


5064, Improvements in the Construction of 
Fireproof Floors: E. Homan, London. (64. 5 Figs.) 
—Flat metal bars are laid and attached to each other crosswise, 
and these are covered with a layer of concrete from 4in. to Sin, 
thick, (November 19, 1881). 


5170. Drawing or Preparing Frames: R. An- 
drews, Bessbrook, Armagh. [6d. 4 Figs.|—Refers to 
the process of drawing or preparing flax, hemp, &c. It consists in 
an arrangement whereby the fallers of a frame used in such pro- 
cess are thrown on their sides and carried along in a horizontal 
position in order that a brush or rubber, or both, may be applied 
to the gill pins for the removal of waste and dirt, and that the 
— may be cleaned without stopping the frame. (November 26, 

). 

5201. Motive Power Engines: W. W. Tonkin, 
London, [ls. 25 Figs.|—Relates, firstly, to improved m eans of 
obtaining a stratified condition of the various gaseous fluids intro- 
duced into the cylinder of a gas engine. Fig. 1 shows one method 
of accomplishing this. A is the cylinder; B the cover, which is 
of a conical form; C the inlet; D an annalar port directed towards 
the interior of the cover. In some cases the fluids are introiuced 
tangentially, so as to have a whirling motion. This effects con- 
centric stratification like the layers produced in the growth of 
timber. Secondly, to an improved igniting arrangement. J 








Fig. 3, is @ gas pipe which maintains a constant jet, and, at the 
same time. delivers a stream into the channel J, whence it travels, 
mixing with air, to tne pipe K, and is ignited by the jet, burning 
with a blue flame. When the drawing in action takes place the 
flame is sucked into the cylinder, the gas that was before it pre- 
ceding it to feed it, and the air following it to support combustion. 
Thirdly, to improvement in jets for delivering water in spray 
without the use of fine holes. The outlet of the pipe is partly 
stopped by a ball, Fig. 4, a small annular escape passage only 
being left. ‘“* The water as it issues from the pipe strikes against 
this ball and clings to the surface thereof until the centrifugal or 
tangential force causes it to be projected from the surface of the 
ball in the form of spray.” Fourthly, to improvements in gas 
engines, in which a certain portion of air or products of combus- 
tion, or both, are compressed in the working cylinder by the piston 
on each return stroke, and while in that compressed state are still 
further heated by the discharge among them of burning gas, 
thereby causing the pressure of expansion on the piston during its 
out stroke to exceed that due to compression on its return stroke, 
and thus give an impulse to the crank at each revolution of the 
crankshaft. At the side of the cylinder A, Fig. 2, there works a 
piston valve, the bottom end of which acts as a water force pump, 
and the upper end as a pump for combustible mixture. A portion 
of the compressed mixture goes into the receiver C, whence it passes 
to a constantly burning jet P in the cylinder. The passage from 
the force pump is divided into two branches, one of which goes to 
an annular port at the top of the cylinder, and the other to an 
outlet by the constant gas jet. When the piston performs its down 
stroke the hot gases expand behind it until it nearly arrives at the 
bottom, when a jet of water is forced in under the ball S. This 
forms a partial vacuum, and cool air rushes in from the outside 
through a valve (Fig. 1), and remains at the upper end of the 
cylinder. This air serves to support the combustion of the con- 
stant jet, and also of tie combustible mixture sent in from the 
pump. When the piston is at the bottom of its stroke the supply 
of air is cut off, and a portion of the products are allowed to escape 
through the exhaust pipe during a portion of the upstroke. 
During the remainder of the upstroke the piston compresses the 
gases above it. The bottom of the cylinder is closed, and contains 
a body of air which acts as a spring to equalise the motion. 
Fifthly, the invention relates to gas engines in which the mixture 
is exploded without previous compression, The crankshaft is 
placed across the back end of the cylinder, and passes through 
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the rotating valve. Gas engines may be started by means of a 
loose eccentric moved into starting position by hand, and held 
there by a catch. Several modifications are described under each 
head of the invention. (November 29, 1881). 


5260. Friction Couplings and Clutches: J. C. 
Eckardt, Stuttgart. [6d. 15 Figs.|—The invention includes 
two classes of coupling: (1) those that release themselves with 
the driven part overruns the driver, and (2) those that are released 
by hand. The illustrations show the former variety. Supposing 
A to be the driver, and d the shaft to be driven, there is keyed upon 
the latter acam dcarrying two brake blocks cc, which are con- 
centric with the cam, but can turn within certain limits in the 


ak 





direction of the driving power, provided that they move radially 
outwards by reason of the “resistances” at P' P'. As it is the 
tendency of the driving power toeffect such a turning movement 
against the driven cam d, it follows that the brake blocks are 
always pressed into the frictional groove, and in proportion to the 
driving power. Inthe second type of clutch the friction is pro- 
duced by wedge pieces thatcan be forced in and out by a sliding 
collar. (December 1, 1881). 


5261. Secondary Batteries: H. E. Newton, Lon- 
don. (£, Volckmar, Paris), (6d. 2 Figs.j—A certain number of 
secondary couples are arranged in a single gas-tight vessel hori- 
zontally one over the other. There are as many elements as there 
are plates, less one, each plate being at the same time the positive 
electrode of one couple and the negative electrode of the 
following couple, with the exception of the first and last 
plates, which form the poles of the battery. The plates are 
charged in the usual way with spongy lead or equivalent 
material, and are immersed in the exciting liquid in a vessel capable 
of being turned over to reverse the positions of the plates, Under 





the influence of the charging current the positive electrode of a 
secondary battery disengages hydrogen, which is carried to the 
negative electrode. The negative electrode disengages oxygen, 
which stores itself at the positive electrode. In discharging 
the operations are reversed. In a battery arranged as in Fig. 1, the 
hydrogen disengaged from the positive electrode will rise to the 
negative element, while the oxygen will descend from the negative 
to the positive in accordance with the law of densities. If now the 
battery be turned upside down, as in Fig. 2, and the charged 
battery be set to work, the gases will still flow in their natural direc- 
tions. (December 1, 1881). 


5295. Mechanism for Regulating the Feed of 
Electrodes in Electric Lamps: H. E. Newton, 
London. (A.J. Gravier, Paris). (6d. 6 Figs.)—In the class of 
electric lamps where clockwork is employed, two electro-magnets 
are used to control the movements of an oscillating locking bar 
which engages with the flyer and escape wheel of the clock 
mechanism for the purpose of locking and releasing it, or a spring 
may be used for operating the locking bar, and a single magnet 
for releasing the escape wheel. (December 3, 1881). 


5300.* Pumps: H. Fauler, Freiberg, Germany. 
[2d.]—The barrel is placed within the suction tube, and a solid 
piston effects the suction and ejection simultaneously. (December 
5, 188i). 

5301.* Loom Pickers, &c.: J. Holding and E. K. 
Dutton Manchester, ([2d.]—These are bored to slide upon 
the spindle and have a projecting fin which passes through a slit 
in the strap. The shuttle strikes on an elastic face. A lubricat- 
ing pad is applied to the spindle. (December 5, 1881). 

5303. Telephones: I. Burtoa, Oldham, Lanc. 
[2d.]}—Consists in an * anti-induction”’ diaphragm placed between 
the end of the telephone magnet and the metallic diaphragm at 
present in use. (December 5, 1881). 


5304.* Operating the Keys of Organs, Pianos, 
&c.: H. J. Haddan, London. (J. Bommelaer, Dunkerque, 
France), [2d.}— This is done by electricity, the required notes being 
played by the application of electro-magnets, as many of these 
being placed over the keyboard as there are keys. (December 5. 

881). 

5306.* Level: C. Beger, Berlin. (2d¢.)—A pivot free 
to rotate carrries a heavy index pointer or plummet by which the 
true level of an object is ascertained. (December 5, 1881). 


5308.* Steam Boilers: L. McIntyre, Glasgow, 
[2d.]—Relates to vertical boilers. Above the fire chamber is 
another chamber of less diameter from which radiate horizontal 
fire tubes to the shell. (December 5, 1881), 


5311. Pulley Blocks, &c.: T. H. Ward, Tipton, 
Staffordshire. |td. 6 Figs.j—Is an inverted arrangement of 
the Weston class, the single sheave being placed at the top and the 
differential sheaves at the bottom. The chain is guided by wheels, 
(December 5, 1881). 

5313. Mules for Spinning: B. A. Dobson, Bolton, 
Lance. [6/. 8 Figs.|—The ordinary long lever for making the 
changes for backing-off and drawing up is dispensed with, a spring 
rod which carries the backing-off lever being employed instead. 
This lever is released from a catch by the strap lever going back 
which puts the backing-off in gear. When the backing-off is 
completed the faller locking motion releases the spring rod and 
throws the backing-off out of gear. The drawing-up lever is put 
out of gear by a stop on the carriage square and is held out of gear 
by a stud on the lever acted on by a cam on the cam shaft. (De- 
cember 5, 1881). 


5314* Spindles Employed in Spinning and 
Twisting Wool, &c.: J. Farrar. Halifax, Yorks. 
(2d.]—Spindles operating by means of flyers, or a ring and traveller, 
are so arranged that their revolving part shall be suspended and 
revolve upon a pivot placed within a stud mounted on a rail. 
(December 5, 1881). 


6316. Ap atus for Lighting Railway Car- 


riages, &e., oy Electricity: R. Laybourne, Newport, 
(6d. i 


Mon. igs.)—An electric generator is driven from one of 





the axles of the train and the current delivered to a secondary 
battery. (December 5, 1881). 


5317. Tunnelling Machinery: T. English, Haw- 
ley, Kent. (6d. 3 Figs.}—The machine is fitted with boring 
heads so as first to bore a heading of moderate size, and afterwards 
to cut out the annulus beyond the first heading. (December 5, 
1881). 

5318." Dress Suspenders for Children: J. Imray, 
London. (F. Steeg, Diisseldorf, Germany), [2d.}—Consists of a 
waistband connected to shoulder straps. (December 5, 1881). 


5319.* Increasing the Heating Power of Do- 
mestic Stoves and Fireplaces: S. Sturm, Cologne, 
Germany. ([24.]—One or more sheets of wire gauze are fixed in 
the flue so as to extend right across it. (December 5, 1881). 


5322.* Electric Accumulators: J. Imray, Lon- 
don. (J. Carpentier and Dr. O. de Pezzer, Paris). (2d.)—To 
lighten and simplify the accumulator the negative plate is made 
very thin, and the positive plate about twice the thickness and 
half the area of the negative plate. (December 6, 1881). 

5324.* Implement and Receiver for Cleansing 
Floors, &c.: W. Saunders, London. ([2d.]—This specitl- 
cation is not clear. (December 6, 1881). 

5325. Steam Boilers: H. Sharp, Bolton. [éd. 
12 Figs,J—-The shells and flues of the boilers are formed of short 
rolled weldless cyljnders of steel united by rings. Fig. 1 shows 
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the method when the cylinders are rolled with thickened ends that 
can be turnedup. Fig. 2 illustrates a boiler in which the cylinders 
are of uniform thickness, In Fig. 3 the cylinders are alternately 
male and female. (December 6, 1881), 


5327. Rivet. Peg, or Screw for Boots and Shoes: 
J. Hewitt, Leicester. (4d¢.]—Are made of twisted wire and 
provided with head and point. (December 6, 1881). 


5329. Manufacture of Machine Embroidery: C. 
A. Barlow, Manchester. (Wetter Brothers, St, Gall, Switzer- 
land), (6d. 1 Fig.J—An ordinary embroidering machine fitted 
with a perforating apparatus is used. The outlines of the design 
are marked on and perforated in the fabric, and auxiliary threads 
extend across the lines of perforations for the purpose of keeping 
the fabric even at the edges of the design. The auxiliary threads 
are afterwards removed, (December 6, 1881). 


5330. Combing Machines: B.A. Dobson and J. 
Macqueen, Bolton, Lanc [éd. 5 Figs.)—Has reference 
to apparatus for the nipping, detaching, and piecing of the fibre 
The nipper is made by mounting on a shaft parallel to the axis of 
the combing cylinder arms which support a lower and upper jaw 
respectively ; the lower jaw is stationary, and the arms carrying 
the upper jaw are keyed to the shaft and actuated by acam. The 
detacher ig formed by mounting on studs levers carrying a shaft 
on which is fixed an oscillating plate. The combs are fitted so as 
to vibrate at different times on separate centres, and a brush is 
applied to clean them alternately. (December 6, 1881). 


5331. Openers and Scutchers: B. A. Dodson and 
T. Wood, Bolton, Lance. (8d. 6 Figs,J—These have the 
grate bars adjusted, and the edges of the bars presented at a suit- 
able angle tothe fibre passing over them to remove dirt, and also 
to set the vertical or horizontai opening cylinders nearer to or 
further from the grate bars. (December 6, 1881). 


5332. Apparatus for Feeding Material to 
Printing Machines, &c.: J.J. Allen, Halifax. Yorks. 
(6d. 5 Figsj—Is a combination of apparatus for automatically 
feeding and damping the paper, It comprises an adjustable table 
over which is a spring feed roller, and a rotating damping roller 
fed by a wick from a trough containing water or other liquid, 
(December 6, 1881), ‘ 


5333.* Locking Devices for Umbrellas, &c.: A. 
J. Boult, London. (A. /e//, Mazamet, France), [2d.}—Con- 
sists in the employment of what is known as the letter lock prin- 
ciple. (December 6, 1881). 


5334. Apparatus for Securing “Main Sheets,” 
&c.: H.B, McIntosh, Great Grimsby. [6d. 3 Figs.] 
—The bottom block to which the main sheet is attached is con- 
nected with a spring buffer apparatus for easing the strain. (De- 
cember 6, 1881). 


5335. Apparatus for the Manufacture of Pillow 
Lace: W.R. Lake, London. (C, Jamniz, Vienna). [6d. 
7 Figs.\—A broad band forming the pattern of the lace is produced 
by mechanical means, two sets of warp threads being moved to 
and fro past each other. (December 6, 1881), 


5336.* Instrument for Protecting Respiration 
in Cold or Vitiated Atmospheres: E. Saunders, 
London, (2d.]—Guides exhalations from the chest to the 
respiratory organs. (December 6, 1881). 


5338. Secondary Batteries: D. 
Brixton, and C.H. W. Biggs and W. W. Beaumont, 
London. ([6d. 9 Figs.J)—Relates (1) to the manufacture of 
porous electrodes for secondary batteries by minutely puncturing 
one or both surfaces of the sheets of lead. (2) Tothe manufacture 
of such plates by minutely puncturing both their surfaces, then 
treating the plates by immersion in dilute sulphuric acid in a 
vessel from which air may be withdrawn so as to produce a deposit 
of lead sulphate on them, then rolling the plates so as to extend 
their surface by reduction of thickness, and finally repuncturing 
them, (3) The construction of porous electrodes by the electro 
deposition of lead on a fine net fabric, which is preferably folded 
to make up any required thickness. (4) The construction of porous 
electrodes by the application of heat and pressure to lead granules 
with or without oxide or sulphate of lead in suitable moulds, 
(5) The construction of porous electrodes from fabrics of woven 
lead wire chemically treated, folded, and pressed. (December 6, 
1881). 


5340. Looms for Weaving Gauze Fabrics: J. 
Baird, Glasgow. [6d. 3 Figs.\—The invention consists in pro- 
ducing the crossing of the warp threads in figured gauze fabrics 
by imparting a sideway motion to the reed heddle by the means 
shown in the drawings. Ais the reed heddle composed of alter- 
nate reeds and needles. One end of each pair passes through an 
eye at the upper end of a needle and the other end is threaded 
through the reed and is free to pass up and down at either side of 
the needle according as the needle is moved bodily to one side or 
the other, The cam G has a scroll groove in which runs a 
bowl upon the end of the lever H on the rock shaft J. The other 
end of the shaft carries a slotted lever L, in the slot of which 
works the eyebolt M, from which connexion is made by the links 
NN to the reed heddle A. The guides 0 O are slotted out to 


G. Fitzgerald, 


allow sufficient play between them and the rods P! P', At each 
pick the cam moves the heddle endwise, so that it carries its ends 
to one side or the other of the corresponding ends and forms a 














doup or leno shed. See also Specifications 1501 of 1862 and 256 of 
1877. (December 6, 1881). 


5341* Plain or Ornamental Lace Edging, &c.: 
R. J. S. Joyce, London. ([2¢.)—The edging, band, and 
fringe are constructed at the same time io the lace frame, 
(December 7, 1831). 


5342. Temples for Looms, &c.: J. Hardaker, 
Leeds. [6d. 7 Fiys.)—Refers to an arrangement of reciprocating 
grippers, whereby more selvage is gripped, thus preventing temple 
damages to the cloth. (December 7, 1881), 


5345. Machines for Cutting-out Cloth, &c.: J. 
Gracey, Belfast, Ireland. [(d¢. 2 Figs.}—Consists in the 
use of a knife set at a slight angle, attached by a joint to a 
tumbling bar and driven at a high velocity. (December 7, 1881), 


5347. Scales or Weighing Machines: J. Post. 
Hamburg, Germany. (8d. 17 Figs.}—Has reference chietly 
to the general construction of those machines in which a scale is 
used to indicate the weight, and in which removable weights are 
employed, these being removed in proportion to the weight of the 
article to be weighed. (December 7, 1881). 


5349.* Apparatus for Shearing, &c, the Wool 
of Animals: T.R.Hutton,Manchester. (2.)—Plades 
are fixed radially on a rotating shaft mounted in a frame, to which 
are connected prongs for pressing against the hide. (December 7, 
1881). 


5350. Engines Worked by the Combustion of 
Gaseous Fuel: C. W. Siemens, London. (8d. 7 Figs.] 
In Specification 2504 of 1881 there is described a gas motor engine 
in which a shielded differential piston forces, by its downstroke, a 
combustible mixture of gas and air into a receptacle, whilst a 
charge of the mixture from the receptacle enters the cylinder above 
the piston and burns therein, expanding in volume. The present 
invention relates to means of insuring the ignition of the gaseous 
charge, gerpony when a mixture of low combastibility is 
employed, and also to a modifled form of engine in which, instead 
of @ gaseous combustible mixture, air is employed either with a 
slight admixture of combustible gas or water vapour, or without 

















such admixture. For the purpose of insuring ignition a portion of 
the entering charge is caused to become enriched by the addition 
of combustib!e gas or vapour, so that the charge is readily ignited 
A cock, revolving in unison with the engine, has a cavity in one 
side which, at each revolution, receives a supply of hydro-carbon 
fluid, and presents it to a current of gaseous mixture on its way to 
the cylinder, This mixture takes up the vapours and passing 
electrodes, is ignited and causes the combustion of the rest of the 
charge. The illustration shows a marine engine according to this 
invention, the section passing partly through one cylinder and 
partly through one rotating valve. To the piston there is connected 
the plunger of a small compressing pump 8, which communicates 
with a cavity s in the valve case, This cavity also communicates 
with the gas supply and with a valve box T. The revolving slide 
Gis provided with ports facing the cavity and so arranged that at 
each upstroke of the plunger S gas is drawn into the pump from 
the pipe s', and at each downstroke this gas is discharged into a 
reservoir, In the valve box T there is a piston kept down by an 
adjustable spring, the stem of the piston closing the mouth of a 
pipe. To the space under the piston a pipe ¢ leads from the top of 
the cylinder, above the regenerator R, and a passage, in which are 
situated the platinum wires P, leads from the same space to the 
cylinder under the regenerator. When by the action of the revolv- 
ing valve the gaseous mixture is admitted to the top of the cylinder 
above the regenerator, the pressure communicated by the pipe ¢ 
acting on the piston in the valve box T, raises that piston and so 
opens the pipe s*; thereupon gas issuing from the pipe s? and 
mingling with the gas and air supplied by the pipe ¢, flows past 
the platinum wires and is by them ignited, and in its turn ignites 
the charge entering the cylinder through the regenerator, In a 
modified form of engine heat is imparted to the currents entering 
the cylinder by a regenerator supplemented by jets of combustible 
gas or vapour, (December 7, 1881). 


5352. Apparatus for Holding and Melting the 
Composition used in the Hektographic or other 
Similar Dry-Copying Process: R. Corsham, Lon- 
don. [6d. 3 Figs.}—Consists of a water-tight box with a shallow 
tray at its upper part containing the composition, which is melted 
by pouring in hot water below the tray, (December 7, 1881). 


5353. Divining Rods, &c.: C. F. Varley, Bexley 
Heath. (6d. 2 Figs,)—The object of the invention is to discover 
the existence and position of metallic bodies by means of observa- 
tions made upon the surface of the ground, The apparatus consists 





of a rod, carried in centres or pivots, and provided with two 
helices, as shown, These helices are connected by wires so as to 
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uit, but broken and attached to two semi-cylindrical 
pieces of metal mounted upon the axis and rotating in contact 
with twosprings. ‘This arrangement forms a commutator, and 
the contacts change during the rotation as the planes of the helices 
become vertical. The axis is driven by a cord and pulley mounted 
on the frame, which is not shown in the drawings, and the springs 
of the commutator are connected to a delicate astatic galvano- 
meter, “ Atright angles to the plane of the rod there projects a 
pointer attached to the main framing, which is so mounted as to 
be capable of being turned in any direction. It there be an electric 
current passing in @ straight line of indetinite length underneath 
the axis it will produce a magnetic fleld diminishing in power as 


orm one cire 
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the distance from it increases. The magnetic fleld when cut by the 
helices tends to generate eurrents in them. “The commutator 
causes all the currents to flow through the galvanometer in one 
direction if the pointeris placed in a line perpendicular to the lode, 
but when the rod is suitably placed, and the pointer is in the 
direction of the lode, the currents are directed half in one direction 
and half in the other through the galvanometer, which returns to 
zero.” By inclining the rod unt'l no current is produced the 
pointer is brought into a position that indicates the direction of the 
lode, and by taking two observations, one at each side of the lode, 
at which the pointer shows an angle of 45 deg., half the horizontal 
distance between these two stations is the distance of the lode 
beneath the surface. The sameresult may be obtained by shunt- 
ing the lower coil until the two balance one another, (December 7, 
1831). 


5354. Apparatus for Indicating the Speed of 
Revolution of Shafts: P. Cardew, Chatham, [(d. 
Figs.|—The apparatus consists of an electric generator and an 
instrument for measuring the intensity and direction of the 
currents, Figs. 1 and 2 show two elevators of a magneto machine 
with a Siemens armature, and Fig. 3 is a diagram showing the 














general arrangement. The currents are sent through two galvano- 
meters, one in the engine-room and one on the bridge, and by 
means of resistances the indications of these galvanometers are 
made to coincide with the speed of the main shaft. When it is not 
desired to show the direction of rotation, alternating currents may 
be used, and the heating effect of the current be employed to put 
in operation a thermometric indicator, (December 7, 1881). 


5355. Belt Fasteners: W. H. Steil, London. [éd. 
6 Figs.)—Between the butt ends is placed a strip of leather, through 
which are passed wires bent at each end to pass through the 
respective ends of the belt and assume the form of staples. (De- 
cember 7, 1881). 


5356.* Teaching Harmony: F. Clifton and J. L. 
Maskelyne, London. (2d.)—Indicating rods are actuated 
by the keys of the instrument so as to be read. (December 7, 1881), 


5357. Grinding Corn and other Grain, &c.: W. 
Lloyd Wise, Westminster. (4. and A. Mariotte and E, 
Boffy, Paris). (6d. 11 Figs.)—Is effected by adjustable, grooved, 
metallic grinding discs, in place of ordinary millstones, (De- 
cember 7, 1881), 


5359. Manufacture of India-Rubber Boots and 
Shoes, &c.: F. Richardson, Providence, R.1,U.S.A. 
(6d. 18 Figs.]—The heel is provided with a metal wearing surface 
secured by cementation. (December 7, 1881). 


5360. Telephone Transmitters: E. H. Johnson, 
New York, U'S.A. (2d.)—An electrode made from a metal of 
high specific resistance, such as tellurium, boron, or silicon, is used 
in combination with a diaphragm, an induction coil, and a cell of 
a battery or other source of electric energy. (December 7, 1881). 


5361. Nail Machines: J.IImray, London. (J. Coyne, 
Pittsburg, Penn., U.S.A. [ls. 4d, 12 Figs.|—Refers to improve- 
ments in the construction and arrangement of the several levers 
and other parts of what are known as ‘“‘ Reed” or “ American” 
machines, (December 7, 1881). 


5362.* Drying Agricultural Produce: E. Outram, 
Greetland, Yorks. (2d.)—Hot air is caused to impinge 
against an endless travelling web which carries the material to be 
dried. (December 7, 1881), 


5363.* Gas Exhauster, &c.: E. Dunn and J. F. 
Sleat, London, (24.)—This provisional specitication is not 
clear. (December 8, 1881). 


5364." Apparatus for Improving the Crescendo 
and Decrescendo of Swell Organs, &c.: W. Sweet- 
land. Bath, Somerset. (2d.)—Refers to an arrangement for 
opening and closing the shades through which the volume of tone 
passes, (December 8, 1881). 


5365. Self-Closing Cocks or Valves: J. Barr, 
Kilmarnock, N.B. [6d. 5 Figs.)—These are arranged to 
close either when the movement for opening is discontinued, or in 
a predetermined interval thereafter. The outlet is closed by a 
piston having through it a passage provided with a comparatively 
small valve, the closing movement of which effects that of the 
piston, (December 8, 1881). 


5366, Extraction of Nickel from its Ores, &c.: 
W. Galbraith, Sheffield. [4d.)—The ore is ground, dissolved 
in acid, and the solution diluted with water. Lime or other alkaline 
substance is added to neutralise the free acid, and the nickel with 
the iron and alumina present in the ore is precipitated by adding 
sulphide or hyposulphite of calcium, (December 8, 1881). 








6368.* Photometer, &c.: J.D. Mucklow and J 
B. Spurge, London. (2d.]—Consists of a number of tubes 
closed at the top by perforated opaque plates, The bottom of the 
tubes is covered by a stencil plate between which and a cover is 
placed the filin to be tested, (December 8, 1881). 


5370.* Packing Swiss Embroidery, &c.: F. W. 
Parker, Crouch Hill, Middlesex. (2d.)—The pasteboard 
envelope is made and folded so that goods may be withdrawn from 
it when only partially opened. (December 8, 1881). 


5372. Machinery for Making Square Paper 
Bags: F. D. Bumsted, Hednesford, Staffordshire. 
(8d. 5 Figs.|—Has reference to the fixing of the mould plates round 
a horizontal revolving wheel, to a presser and folders, and to 
means for operating the taking-off rolls. (December 8, 1881). 


5373. Rabbit, Vermin, and other Trap: J.C. B. 
Fox, Brislington, Somerset. ([6d4. 2 Figs.)—A spring 
operates a striker and administers a blow. (December 8, 1881). 


5374.* Apparatus for Disengaging Boats from 
Lowering Tackle, &c.: W. Lowrie, Newcastle-on- 
Tyne, and J. A. Rowe, North Shields. (2¢.)—Consists 
of a peculiarly constructed hook jointed to a suspended bar. 
(December 8, 1881). 


5375. Roundabouts: F. Savage, King’s Lynn: 
Norfolk. [1(d, 10 Figs,}—The boat-like vehicles are coupled. 
and have a pitching motion imparted to them by rocking shaft 
levers and links, or by means of acurved guide course. (December 
8, 1881. 


5376. Portable. Expansible, and Collapsible 
Frames for Music Stands, &c.: J. F. Walters and 
J.H. Rosoman,London. [(d. 8 Figs.j-- Are improvements 
on Patent 3045 of 1877, and the present invention relates to a re- 
arrangement of some of the parts of the telescopic stem, and to a 
folding table. (December 8, 1881). 


5377. Water-Closets, &c.: D.G. Cameron, Lon- 
don. (8d. 14 Figs.)—\he pan communicates by an aperture, 
normally closed by a valve, with a chamber provided with an over- 
flow into the trap, The valve is operated every time the pull is 
raised, (December 8, 1881). 


5378. Looms for Weaving: W.H., E., and J. 
Smith, Kidderminster. (W. Tulbot, Philadelphia, U.S.A.) 
{Is. 29 Figs.]—This invention chiefly relates to looms in which the 
filling or weft is inserted by and delivered to carriers by fingers 
controlled by a Jacquard mechanism, and are principally intended 
for weaving what is termed “chenille filling.” It consists, firstly, 
in improvements in the ‘Jacquard machine” for weaving figured 
fabrics and adapts it for selecting the coloured filling used in 
weaving a web ; secondly, in an arrangement of two filling carriers 
with a filling cutter and binder for introducing the filling or weft 
single into the warp shed; thirdly, in a swinging frame for carry- 
ing a series of filling fingers; fourthly, in a selvage mechanism; 
fifthly, in an improved temple; and sixthly, in an arrangement of 
shifting needle and guide bar, guide reed, and heddles for crossing 
the warp yarns to produce cross weaving. (December 9, 1881). 


5380. Apparatus for Detaching Boats, Buoys, 
&c.: E. J. Hill and J. L. Clark, Westminster. [6¢. 
3 Figs.J}—A float suspended from the boat, &c,. as soon as it 
reaches the water causes disengagement of slip hooks, (December 
9, 1881). 


5381. Water-Closet Apparatus: D. Gill, Weston- 
super-Mare, Somerset. [6d. 5 igs.]—Has reference to 
the application of a swing valve acted on automatically by means 
of a float to screen the outlet from the basin; the flushing rim is 
made separate for removal when necessary, (December 9, 
1381), 


5382. Apparatus for Automatically Lighting 
and Extinguishing Gas: F. Wirth, Frankfort-on- 
the-Maine, Germany. (C. Westphal, Frankfort-on-the-Maine), 
6d. 18 Figs.)—Is an improvement on former Patent 289 of 1880, 
and refers to combinations of details. (December 9, 1851). 


5383.* Rivetting Machine: T. Wallace, Dalmuir 
Dumbarton. (2¢.]—Is portable and worked by hand power’ 
(December 9, 1881). 


5384.* Weaving Reversible Fabrics: J.O’Neill, 
Unsworth, Lane. (2¢.)—The picks of weft are placed alter- 
nately to back and face alike, either with or without binding picks. 
(December 9, 1881). 

5385.Telephones, &c.: G. W. Foster, Westminster. 
téd. 8 Figs.]—Consists of a case furnished with an exterior groove 
for the reception of a coil; a hole for a magnet and two holes at an 
angle for the telephone cords; of a permanent magnet, combined 
lightning arrester and binding post device, a telephone constructed 
of two metallic plates each fashioned with a contact shoulder for 
receiving a diaphragm, the plates being used as conductors of 
electricity and to complete the primary circuit; of a telephone 
transmitter, and an insulator for insulating the primary con- 
ducting wire from the inner metallic plate. (December 9, 1881), 


5386. Roller Mills for the Disintegration, &c., 
of Grain and other Substances: W.P. Thompson, 
London. (W.D. Gray, Milwaukee, Wis., U.S.A.) [6d. 7 Figs.J— 
Consists in combining with the usual feed roll, in the bottom of 
the hopper, a second roll D immediately above the former, The 
upper roll is driven in the opposite direction to the lower, and is 
provided with straight or helical ribs. The office of the second 
rollis to sustain the weight of the superincumbent mass and loosen 
itas it descends. The second feature has as its object the produc- 
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tion of a roller grinding mill which may be adjusted at will to act 
with a cutting or a crushing effect opon the material. To this end 
a driving mechanism is provided by which either of the rolls may 
be driven faster than its companion, and the rolls are so dressed 
that when one is driven the faster the ribs act with sharpened 
edges forward, and that when the other roll is driven the faster 
the ribs act with rounded or inclined edges forward. (December 
9, 1881). 

5388. Machinery for Cutting Loaf Sugar: J. M. 
Day, W. R. Green, and H. C. Walker, London. [6d. 
6 Figs.]—The cradle or holder slides at an angle corresponding to 
the form of the loaf. The cut slices are held by gripping bars 
furnished with fingers. (December 9, 1881). 


5389. Manufacture of Metallic Alloys or Com- 
pounds: G.A. Dick, London. [4¢.)—These are formed by 
combining iron and copper, or iron and any of the usual alloys of 
copper with tin or spelter by the employment of phosphuret of 





iron. The invention is based on former Patents 2306 and 5313 of 
1880, (December 9, 1881). 


5390. Purifying or Disinfecting Sewage: F. 
Petri, Berlin. [6¢. 6 Figs.|—Consists my first passing the 
sewage through a filter bed composed of absorbing material covered 
with disinfectants, then through gravel mixed with acids or 
chlorides, and afterwards through other filter beds of gravel and 
chalk respectively, (December 9, 1881). 


,5391. Cesspools: W.R. Lake, London. (ZL, Mouras, 
Vesoul, France). (6d. 7 Figs.|—When the contents reach a certain 
height the surplus passes away through a discharge pipe, which 
dips into the liquid. (December 9, 1881). 


5392.* Apparatus for Producing Musical 
Sounds: J. O. Spong, London. (2d.|—Suspended balls 
are caused to come in contact with musical instruments. (De- 
cember 9, 1881), 


5394.* Driving Velocipedes, &c.: R. H. Berens 
Sidcup, Kent. [2d.]—By toothed wheels and chains, (De- 
cember 9, 1881). 


5395.* Breechloading Small Firearms: W 
Tranter, Birmingham. (2d)—The hammers of drop-down 
guns are cocked by the raising of the breech ends of the barrels 
from the break off for loading. (December 9, 1881). 


5398. Manufacture of the Tubes or Barrels of 
Medical Syringes: T. N. and W. J. Nicholls, Lon- 
don. (4d,)—The barrels are made of celluloid instead of glass 
asis usual. (December 9, 1881). 


5399. Apparatus for the Manufacture of Gas: 
J, Laycock and T. Clapham, Keighley, Yorks. [6d. 
3 #tgs.)—Kelates to the serubbing and wasbing of gas, and consist 
in passing it through revolving screens having buckets for lifting 
waterfrom the lower part of the apparatus, and discharging the 
same into screens, (December 9, 1581), 


5403.* Machinery for the Manufacture of Arti- 
ficial Flowers, &c.: P. K. Klein, London. (G4. Sitiner, 
Munich). (2d.]—Consists of four main parts, respectively for 
covering the wire stem, attaching sprigs thereto and gumming 
and Cutting saidstem. (December 9, 1881), 


5405.* Soft Metal Pipes, &c.: W. Cooke and D. 
Mylchreest, Liverpool. [2d.]—Are made fluted or grooved 
longitudinally by means of dies,so as the more readily to expand 
under the action of frost, &c. (December 9, 1881). 


5406.* Decomposing Common Salt and other 
Chlorides, &c.: J. G. Willans, London, (24.)—This is 
effected by silica in a fine state more or less suspended in a highly 
gaseous current, in which salt or other chloride along with watery 
vapouris present, (December 10, 1831), 


5407.* Manufacture of Compounds for Electrical 
Insulation: W.Abbottand F. Field, London. (2¢.] 
—The wire is first covered with the compound of ozokerit and 
india-rubber prepared according to Patent 1938 of 1875, and then 
surrounded with a layer of india-rubber, with which an excessive 
quantity of sulphur has been incorporated ; the compound covering 
is then vulcanised. (December 10, 1881). 


5409. Indicators for Gas Meters, &c.: C. I. and 
F. Edmondson, Manchester. [6d. 4 Figs.]—The object 
in view is the construction of indicators that may be readily read. 
Pointers are operated by a train of wheels. (December 10, 1881), 


5410* Machinery for Preparing Spinning, 
Doubling, and Winding Cotton, Wool. To: w. 
Sumner, Preston, Lanc. ([4¢)—This provisional specifica- 
tion is arranged under seven different heads, and there being no 
drawings itis notclear. (December 10, 1881). 


5411, Adjustable Spanners, &c.: B. Godfrey and 
F. Brittain, Sheffield. (64. 15 figs.J—A siding yaw is 
screwed by the handle towards a fixed jaw; a spring tends to 
keep the jaws apart, (December 10, 1881). 


5412.* Spinning and Pre ng Machinery: J. 
W. Smith, Bradford. (2d.)—The object is to attain more 
draught. When the invention is applied to gill boxes, additional 
gills and rollers, and when to preparing and spinning machines, 
extra rollers and carriers are employed, (December 10, 1881). 


5413.* Blow-Pipes: T. Fletcher, Warrington 
(Cc. ([2d.]—The supply of gas and air to gas blow-pipes is 
regulated by the movement of a singlelever. (December 10, 1881). 
5414,* Scutching Machinery: E. Schenson, 
Upsala, Sweden. (2¢.]—Hemp, &c., is passed between endless 
bands provided with breaking or scraping appliances, (December 
10, 1881). 


5415.* Buckle: C. H. Eden, Manchester. ([2dj—Is 
stamped out with two semi-elliptical holes haying a bar between, 
(December 10, 1881). 


5416.* Absorbing the Sulphurous Gases given 
off by Furnaces, &c.; F. M. Lyte, London. (2¢)— 
Relates to improvements on Patent 3443 of 1881, In place of the 
oxides therein mentioned, hydrate of zinc or one of the hydrates 
of the oxide of iron is employed. (December 10, 1881), 


5418. Arrangement of Electrical Apparatus on 
Railway Trains: J. E. Liardet. Brockley, and T. 
Donnithorne, London. [6¢. 5 Figs.|—Electri« generators 


Fig 7. Fi 






are driven from the axle of one or more of the vehicles and the 
currents produced are led to secondary batteries. Fig. 1 shows 
one method of driving. The axle carries two double bevel wheels 
Q', driving each two vertical shafts, which in turn drive a hori- 
zontal shaft B*. From this shaft belts convey the power to the 
armature of the dynamo-machine, In Fig. 2 the transmitting 
medium are belts and pulleys. The shaft B? is carried in a swing 
frame which can be raised and lowered by the cranked lever 1, 
and tighten cr slacken all the belts simultaneously. (December 10 
1). 
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5421. Truss Bars for Railway Brake Apparatus: 
S. Alley, Glasgow. [6d. 7 Figs.)}—These are for carrying the 
brake blocks. Each bar is a triangular frame, the main member 
is of channel shape, and the two minor members are made out of a 
single iron bar. (December 12, 1881), 


5422. Substitute for Cardboard: H. J. Haddan, 
London. (Durioulin, Péequegnot, et Roux, Lyon, France). [2d.}-- 
Termed wood cardboard, and is formed by attaching veneers to 
one or both sides of ordinary cardboard. (December 12, 1881). 


5427. Manufacture of Colouring Matters Suit- 
able for Dyeing and Printing: J. A. Dixon, Glas- 
Row. (Dr.C, Kenig, Hichst-am-Maine, Germany). [4¢.]—Are pro- 
duced from the mono-acetyl compounds of the primary and 
secondary aromatic monomine bases, by heating such compounds 
in presence of a dehydrating agent. (December 12, 1881), 


5429. Manufacture of Gelatine and Glue: J. H. 
Johnson, London. (A. /. Huet, Paris). [(4d.)—The animal 
matter is exposed to the action of chloride of aluminium instead 
of milk of lime. (December 12, 1881). 


5439 Boilers for Hot Water Apparatus: W. C. 
Burder, Loughborough, Leicestershire. (4d. 2 Figs.) 
—In the form of a saddle with a water chamber surrounding the 
firebox on all sides. (December 12, 1881). 


5447. Glove Fastening: J. Hinks and T. Hooper 
Birming . {6d, 9 Figs.]}—The glove is made without a 
division at the wrist, and the fastening, which ists of two steel 
plates hinged together and connected at their free ends to the 
wrist, is doubled over, and so contracts and effects the fastening, 
(December 13, 1881), 


5468. Telegraph or Telephone Conductors: J. 
Imray, London. (J. &M. Stearns, Brooklyn), (4d. 5 Figs.J— 
Relates to the combination with a number of grouped insulated 
conductors of a metal sheet folded with and among them, soas 
to interpose itself between those that are adjacent to each 
other. This sheet is connected to earth so as to carry off induced 








currents and to prevent interferences arising from induction, Fig.1 
shows a number of conductors arranged in a vertica! p'ane, as along 
a wall, with a sheet of metal wound inamong them. Fig. 2 illus- 
trates the invention applied to conductors in a pips. (December 
14, 1881), 


5478. Hand Stamps for Dating, &c.: E.M. Rich- 
ford, London. [6¢. 7 Figs.j—Has reference to the employ- 
ment in combination with a slotted guide plate, which may also 
carry a stereotype or permanent die, of vulcanised india-rubber 
type wheels formed in moulds, (December 14, 1881). 

5523. Apparatus for Separating Ammonia from 
Blast Furnace and other Gases, &c.: G. Chapman, 
Glasgow. [6¢. 2 Figs.j—The gases are caused to pass through 
vessels, each having a number of diaphragms, which are kept con- 
stantly wetted with a solution of sulphuricacid. The diaphragms 



























































are formed with perforations, and are placed across the vessel, 
so that the gases must pass through them. Referring to the illus- 
trations, the gases enter at 10 and leave at 11, passing through the 
perforations in the discs 3, which are constantly rotated, so as 
always to bekept dripping with acid. (December 17, 1881). 


5563. Furnaces and Grates for Steam Gene- 
rators: W. Lloyd Wise, London. (6. £. Palmer and A. 
Worthington, Chicago, and G. A. Powell, Brooklyn, U.S.A.) _[8d. 
3 Figs.)—The grate is divided into two portions, one inclined and 
the other horizontal, The inclined part has provision for moving 
alternate sections alternately to promote the traverse of . uel, which 
is supplied from the hopper M. The surface of the boiler is 























defended by a coating of firebrick R! against contact of the gases, 
and the furnace has a deep hanging bridge of firebrick K, dividing 
it into two portions, in the first of which the combustible gases are 
liberated before passing under the bridge, where they meet the 
heated air. Gis a metallic pipe connected to the water space of 
the boiler, and encased in fireclay. The remaining points of the 
nvention are clearly shown in the figure, (December 20, 1881.) 


1882. 

39. Manufacture of Colouring Matters for Dye- 
ing and Printing: J. A. Dixon, Glasgow. (Jr. C. 
Kenig, Hochst-am-Matne, Germany). |2¢.]— Has for object the con- 
version of paraleucaniline and its homologues into colouring 
matters of the rosaline series; this is effected by heating the said 
substances with the hydrates of metallic oxides such as the 
hydrated oxide of iron, (January 4, 1882). 


44.* Compound for the Cure of Neuralgia, &c.: 
H. F. Mills, London. (2d.)—Hop and cloves are boiled to- 


gee. strained, and camphor, sal-amoniac, &c., added. (January 4, 


304. Oil Cap in Wharve of Spindle for Spinning 
and Doubling: T. Watson, Paisley, Renfrewshire. 
(4d. 1 Fig.]—1s formed inside at top of spindle wharve projecting 
downward into a recess between the upper end of the bolster and 
bush of an ordinary Rabeth spindle. (Jauuary 21, 18382), 


627. Production of Colouring Matters for Dye- 
ing and Printing: J. a. Dixon, Glasgow. (Dr. C. 
Kenig, Hichst-am-Maine, Germany). (2d.]—Alizarine blue soluble 
in water is prepared by acting on alizarine blue or its alkaline 
salts with neutral sulphate of ammonia. The solution is filtered 
and the compound precipitated by the addition of common salt. 
(February 9, 1882). 


660. Manufacture of a Dry Antiseptic Non- 
Hygroscopic Powder from a Liquid Extract of 
Saponin, &c.: N. Sradiey, Manchester. [4d¢.)—The 
liquid extract is evaporated and dried. It is then combined with 
a mixture of carbonate of magnesia, lime salts, dry vegetable 
acid, and the antiseptics bi-borate of soda and sulphate of soda. 
(February 11, 1882). 


902. Manufacture of Asbestos Fabrics: H. J. 
Haddan, London. (7. 7rivier, Quevaucamps, Belgium). [4d} 
Yarn is made of metal wire surrounded by asbestos fibres, or the 
metal may be replaced by a textile material. (February 24, 1882). 


912. Apparatus for Washing Lighting or other 
Gases: H. A. Bonneville, London. (Ll. 4. Chevalet, 
Troyes, France), (6a, 7 Figs.)—Consists of two apparatus, one for 
treating gases proceeding from unhealthy manufactures, and the 
other for lighting gases. In the former the gases are passed 
through guides which dip into water. In thesecond apparatus the 
washing is effected by water which meets the gases as they pass 
through perforated plates. (February 25, 1882). 


1264. Heating Zinc Furnaces: W. R. Lake, Lon- 
don. (La Société Oeschger Mesdach et Cie., Paris. {6d, 6 Figs. ]— 
Refers to a method of heating by gas and consists chiefly in a 
distribution and regulation of the combustion, effected in several 
combustion chambers. (March 15, 1882). . 


1293. Machine for Cutting and Boring the Earth 
for Mining Purposes: H. A. Bonneville, London. (¢. 
Dubois, Maubeuge, and J, Francois, Seraing, Belgium). [4d. 9 Figs. 
—Grooves or cuts may be made to any depth and holes of large 
diameter drilled to the same depth by means of cutters and drills ; 
these may be transformed into a mechanical hammer for striking 
wedges. (March 17, 1882), 


1708. Manufacturing Lacing Studs or Hooks for 
Boots, &c.: W. R. Lake, London. (/. Bray, Newton, 
Mass., U.S.A.) [4d. 7 Figs.)—Cylindrical blanks are cut froma 
wire, one portion being bent at right angles to the other and the 
bent over part swaged by dies to form the neck and button head. 
(April 11, 1882), 

1738. Dining-Room Billiard and Bagatelle 
Tables: W. R. Lake, London. (//. U. Alcock, Melbourne, 
Australia), (6d, 12 Figs.}—Are raised and lowered by means of 
eccentrics or cams operated by screws. Covers are made to 
form sliding extensions to the tables. (April 12, 1882), 

1840. Self-Opening Umbrellas: W. Grant, New 
York. (J. W. Weston, New York, U.S.A.) [6d. 6 Figs.}—Is opened 
by the action of springs when the stick runner is released. (April 
18, 1882. 
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UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








THE INSTITUTION OF CIVIL ENGINEERS. 

THE Council of the Institution of Civil Engineers have 
awarded the following premiums for the Session 1881-82. 

For Papers read at the Ordinary Meetings. 

1. A Watt Medal and a Telford Premium to Dugald 
Clerk, for his paper on ‘‘ The Theory of the Gas Engine.”’ 
2. A Watt Medal and a Telford Premium to Joseph James 
Coleman, for his paper on ‘‘ Air-Refrigerating Machinery 
and its Applications.” 3. A George Stephenson Medal 
and a Telford Premium to Thomas Fletcher Harvey, 
Assoc. M. Inst. C.E., for his paper on ‘‘ Coal Washing.” 
4. A Watt Medal and a Telford Premium to William 
Proctor Baker, for his paper ‘‘On the Various Systems of 
Grinding Wheat, and on the Machines used in Corn Mills.’’ 
5. A Telford Premium to William Henry Wheeler,* M. 
Inst. C.E., for bis paper on ‘‘ The Conservancy of Rivers ; 
the Eastern Midland District of England.’’ 6. A Telford 
Premium to Leveson Francis Vernon-Harcourt,t M.A., 
M. Inst. C.E., for his paper on “‘ Harbours and Estuaries 
on Sandy Coasts.”’ 7. A Telford Premium to Ewing 
Matheson, M. Inst. C.E., for his paper on “Steel for 
Structures.”” 8. The Manby Premium to Henry Joseph 
Batter, M. Inst. C.E , for his paper on ‘‘ Forces and Strains 
of Recoil considered with reference to the Elastic Field 
Gun-Carriage.”’ 

For Paper: Printed in the Proceedings without beiny 

iscussed, 

1. A Watt Medal and a Telford Premium to John 
George Mair, M. Inst. C.E., for his paper ‘‘ On the Inde- 
pendent Testing of Steam Engines, and on the Measure- 
ment of the Heat used.’’ 2. A Telford Medal and a 
Telford Premium to James Mansergh, M. Inst. C.E., for 
his paper on ‘‘ The Lancaster Water Works Extension.”’ 
3. A Telford Medal and a Telford Premium to Wilfrid 
Swanwick Boult, Assoc, M. Inst. C.E., and a Telford 
Medal and a Telford Premium to John James Potts, 
Assoc. M. Inst. C.E., for their joint paper on the ‘‘ Seacombe 
Ferry Improvement Works.’’ 4. A Telford Premium to 
Charles Henry Moberly, M. Inst. C.E., for his “‘ Account 
of some Tests of Rivetted Joints for Boiler Work.” 5. A 
Telford Premium to Robert Harvey, Assoc. M. Inst. C.E., 
for his paper on ‘‘ Plant for the Manufacture of Iodine.” 
6. A Telford Premium to James Barron, Assoc. M. Inst. 
C.E., for his paper on “ Buckie Harbour.” 7. A. Telford 
Premium to Patrick Walter Meik, M. Inst. C.E., for his 
paper on ‘“‘ The Bo’ness Harbour ‘and Dock Works.” 8. 








* Has previously reccived a Telford premium. 
+ Has previously received the Manby premium. 


A Telford Premium to Harry Pasley Higginson, M. Iust. 
es for paper on ‘The Kawarau Suspension Bridge, 


The special thanks of the Council were voted to thoir 
colleagues Dr. William Pole, F.R.S., and Mr. B. Baker, 
for their contributions on ‘‘ Aerial Navigation,” and on 
‘* Steel for Tyres and Axles.’’ 


For Papers Read at the Supplemental Meetings of 


Students. 

1. The Miller Scholarship to Alan Brebner, Jun., B.Sc., 
Stud. Inst. C.E., for his paper on ‘‘ Dioptric Apparatus in 
Lighthouses.’”’ 2. A Miller Prize to John Augustus Thomp- 
son,* Stud. Inst. C.E., for his ‘‘ Description of a Composite 
Screw Tug-Boat.”’ 3. A Miller Prizeto Albert Havelock 
Case, Stud. Inst. C.E., for his paper on *‘ Cranes and Lift- 
ing Apparatus.”’ 4. A Miller Prize to William Townshend 
Batten, Stud. Inst. C.E., for his paper on ‘‘ Modern Ap- 
paratus for the Manufacture and Purification of Coal Gas.’’ 
o. A Miller Prize to William Bashall, Stud. Inst. C.E., for 
his paper on ‘‘ Laboratory Work : Iron and Stee! in Com- 
pression, Hardened Iron in Tension and Deflection.’ 
6. A Miller Prize to Richard Marion Parkinson, Stud. Inst. 
C.E., for his paper on ‘‘ The Swindon, Marlborough, and 
Andover Railway.’’ 7. A Miller Prize to Louis Samuel, 
Stud. Inst. C.E., for his paper on “‘ Excavating and Dredg- 
ing Plant.’? 8. A Miller Prize to Urban Hanlon Brough- 
ton, Stud. Inst. C.E., for his paper on the ‘‘ Narrow-Gauge 
Railways of Ireland.”’ 

Of the eight students’ papers, those by Mr. Brebner and 
Mr. Thompson, being 1 and 2 in the above list, are to be 
printed in vol. lxx. of the Minutes of Proceedings. 








FOREIGN AND COLONIAL NOTES. 
Niagara Peninsula Bridge.—A Bill to incorporate the 
Niagara Peninsula bridge has passed. The Bill provides 
for the construction of a suspension bridge for railway pur- 
poses across the Niagara at Queenstown. The capital 
stock of the company is to be 600,000 dols. 


Tyres of Mixed Metals.—The Saint Chamond Works 
have recently begun to manufacture t of mixed metal— 
half iron and steel—and which, it is claimed, will have the 
hardness of the latter with its fragility. The body of the 
tyre is composed of a ring made of pieces of puddled steel, 
and inserted between two hoops of fine iron, which form the 
outer sides of thesection. The whole is welded together by 
the hammer. The principles of this manufacture are as 
follows, but they have not been developed very far as yet: 
A bar of fine iron, which is to serve as the core, is first 
rolied, and then a hoop of fine iron is put on at each end 
cold. One of these hoops is afterwards to form the flange, 
and is composed of three coils of equal size. The other is 
formed of a single coil, and is to make the outer face of 
the tyre. Wedges of puddled steel are then placed obliquely 
in the space between the two hovps, thus making so many 
spirals inclined on the axis of the tyre. This arrangement 
brings the wedges together when the hammer is applied, 
and thus acomplete welding is obtained. The wedges are 
cut from rolled bars ; they should be of hard steel, but yet 
soft enough to weld easily with fineiron. The round pieces 
thus obtained are forged and welded with the hammer. 
Four heats are requisite to obtain a ring like those used in 
the ordinary processes. The welding is completed by the 
rolling, and it brings the inside core to such a small thick- 
ness that it disappears altogether in the boring. 


Canadian Metallurgy.—The production of pig iron in 
the Dominion of Canada is carried on only at three points ; 
Three Rivers in Quebec, Woodstock in New Brunswick, 
and Londonderry, Nova Scotia. The two former produce 
coke-made iron and the latter coke-made iron. 


New Brunswick.—Explorations and surveys have been 
carried on during the past year over a large extent of 
country in the eastern and northern portions of New 
Brunswick, and they have also extended to the northern 
shores of the peninsula of Gaspe, where surveys were made 
of the coast from Metapedia to Little Pabos and of River 
Cascapedia, Nouvelle, Bonaventure, Sacaumenaci, and 
Little Cascapedia, to a distance of about 20 miles from the 
sea. In the counties of Northumberland, Kent, West- 
moreland, and Albert, geological examinations and topo- 
graphical surveys were made to define the outcrops of coal 
seams in these counties, and to ascertain their probable 
economic value, and at the same time to connect the surveys 
in New Brunswick with those already made in Camber- 
land, Nova Scotia. In York county, on the north-east 
side of the River St. John and extending into Carleton 
county, an area of about 7000 square miles was surveyed 
and examined by Mr. Wallace Broad. This work will 
afford necessary data for the completion of the fourth 
quarter sheet of the geological and topographical survey 
of southern New Brunswick. 


Brooklyn Elevated Railroad.—The Brooklyn Elevated 
Railroad has now three miles of structure erected for the 
rails. There is needed to connect this with Fulton Ferry, 
and the Brooklyn terminus of the East River bridge, a fur- 
ther length of five-eightks of a mile. Of foundations there 
are finished over five miles, the total length of the 
line from East River bridge to Kast New York being 
about six miles. The line requires a further expenditure of 
1,000,000 dols. to complete it. The progress of the work 
on the line to reach the Fulton Ferry is awaiting the re- 
moval of a preliminary injunction obtained by a property 
owner in New York. 


The First Steel Rails in the United States.—The Phila- 
delphia, Wilmington, and Baltimore Railroad Company 
laid 26 tons of John Brown Bessemer steel rails in August, 
1864, and the ——— has laid more or less steel rails 
every year since. The greater part of the 26 tons laid in 
1864, are still in the track. 


* Has previously received a Miller prize. 
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THE TEETH OF WHEELS. 
By C. W. Mac Corp, A.M., Professor of Mechanical 
“Drawing, Stevens Institute of Technology, Hoboken, N.J. 
(Continued from page 650 of vol. rrxiii.) 

Annular Wheels.—In reference to inside gearing, 
Professor Willis makes the following statement 
(-* Principles of Mechanism,” page 107) : 

“The case of annular wheels differs from 
that of spur-wheels in this respect, that with a 
given pinion a small-numbered wheel works with a 
greater angle of action than a large-numbered one, 
and therefore we have to assign the greatest number 
that will work with each given pinion.” 

It is true, that by assigning ‘any number” as 
‘the greatest” in several places in his tables, he 
tacitly admits that there is not always a superior 
limit; but neither in this fact, nor in the above 
sweeping note (his only allusion to the question), is 
there any recognition of the existence of an inferior 
limit, below which the number of teeth cannot be 
reduced, Yet under some conditions, as will pre- 
sently be shown, there is such a limit, far outside of 
the obvious one that the annular wheel must always 
have at least one tooth more than the pinion. 

It is still more remarkable that neither Professor 
Willis, nor any other writer, to our knowledge, has 
pointed out the only method by which the teeth can 
be so constructed as to satisfy the conditions which 
do fix a superior limit to the number for the annular 
wheel. 

Professor Rankine says (‘‘ Machinery and Mill- 
Work,” page 117): ‘The figures of the acting 
surfaces of teeth for a pitch-circle in inside gearing, 
are exactly the same with those suited for the same 
pitch-circle in outside gearing; but the relative 
positions of teeth and spaces, and those of faces and 
flanks, are reversed ; and the addendum-circle is of 
less radius than the pitch-circle. All the rules in 
the ensuing articles, with these modifications, may 
be applied to inside gearing.” Those rules are the 
same as the ones deduced by Professor Willis ; 
according to which, as is well known, a set of inter- 
changeable wheels may be made by using for all the 
tooth outlines the same describing circle, whose 
diameter is limited only by the consideration that if 
it be half that of the smallest pitch-circle, that 
wheel will have radial flanks, 

In the paragraph just quoted, Professor Rankine 
plainly says that any wheel of such a set will gear 
with any annular wheel for which the same describ- 
ng circle is used ; and Professor Willis says as much 
in explaining the method of using his well-known 
Odontograph. 

It is fair to presume that both these eminent 
writers knew that in some practicable cases the 
wheels, if laid out as above, would work. Had either 
of them known that in other cases also practicable, 
wheels thus constructed would not work, itis impos- 
sible to doubt that he would have investigated the 
matter; and their failure to perceive that such is the 
fact, can be accounted for only on the ground of a 
too hasty generalisation. It is not to be disputed 
that the face and flank generated by the same 
describing circle will geometrically satisfy the con- 
dition of transmitting rotation with a constant 
velocity ratio. But whether they can be practically 
used or not is another question; and the fact that 
they always can be in outside gear, does not prove the 
saine to hold true when the wheels work ininside gear. 

On the contrary, it is not true; and in the latter 
case the size of the describing circles is limited by 
considerations depending solely upon the peculiar 
condition of internal tangency of the pitch circles, 
regardless of any limit deduced in reference to out- 
side gear. In consequence of this, which upon the 
face of it appears so very likely to be the case that 
we can but wonder that it should have been over- 
looked, it happens that in many cases, wheels laid 
out in exact accordance with the rules given by 
Professor Rankine, or those accompanying either 
the Odontograph of Professor Willis or the one 
more recently introduced by Professor Robinson, 
will not work in inside gear. 

Such cases are by no means exceptional, but 
occur under conditions perfectly feasible and quite 
frequently met with in practice ; and the difficulty 
is not in the nature of a trifling irregularity in the 
action, but in the more serious form of a positive 
interference of the teeth, which absolutely prevents 
the wheels from engaging at all. 

Now the correct determination of the limiting 
numbers of teeth in inside gearing depends upon 
the previous determination of the limiting diameters 
of the describing circles; and the considerations by 


which these are fixed will be seen by the aid of 
Fig. 5. 








Let O A L be any curve lying between the pitch 
circumferences whose centres are C and D, tangent 
to both at A, and capable of moving in rolling con- 
tact with them. ‘Then during the rotation indicated 
by the arrow, a marking point in this describing 
curve, while going from A to O, will trace upon the 
plane of rotation the face K O for the pinion, and 
the face F O for the annular wheel; the arcs A K, 
A F of the pitch circles being equal to the are A O, 
since the linear velocities are equal. These faces 
obviously will transmit rotation correctly ; suppos- 
ing the pinion to drive, the action between them 
begins at A, ends at O, and the locus of contact is 
the arc A O of the describing curve. 

It will readily be perceived that the pitch and the 
are of recess of a given pinion which is to drive, 
may be so assigned that the highest po-sible point 
of its tooth, at the end of the action, shali fall 
within the outer pitch-circle, as at O in this figure ; 
and if it be also required that the acting outlines of 
the teeth shall be epicycloidal, then the describing 
curve must be a circle whose centre E lies between 
Cand D. Itis true that if it be a circle the faces 
may be otherwise generated, but that fact has no 
bearing upon the case supposed, their capability of 
satisfying the conditions depending entirely upon 
the mode of generation and of action above 
described. 

The face O F, being now a true hypocyclcid, 
may be traced by an interior describing circle, 
whose radius A G is equal to E D; and the internal 
epicycloid O K is at the same time an external one, 
and may be traced by the exterior describing circle 
whose radius is A H, equal toE C. These faces 
willtherefore work correctly with flanks, K | and 
F P, traced by the same describing circles. When 
these are added there will be an arc of approach, 
the action beginning at R_ between the flank of the 
pinion and the face of the wheel. During the 
approach, the locus of contact is the are R A; but 
as soon asthe receding action begins, a peculiar 
feature presents itself, which we have never seen 
pointed out, viz., the face K O acts not only against 
the flank F P, the path of contact being in the 
circumference A P, but also against the face F O, 
as above explained, the contact during the latter 
action following the path A O, so that the pinion’s 
face has two points of driving contact, so long as it 
acts against the flank of the wheel. 

It will at once be seen that either or both the 
radii A G, AH may be diminished at pleasure, the 
result being simply that the faces O F, O K, as 
show in dotted lines, will not come into contact at 
all, and their action will be against the flanks only. 
But if either one of them be increased without 
equally diminishing the other, these faces will 
intersect, and the construction becomes imprac- 
ticable. And again, A G cannot be made greater 
than AC, or in other words (since A G=ED), 
AE cannot be less than CD. For the hypocy- 
cloidal path traced by the point K on rolling the 
pinion within the wheel, is identical with O F when 
A E is made equal to C D; if it be made greater 
this path will lie to the right of F O, but if less, 
the path as shown in dotted lines will lie to the left 
of F O, or within the body of the wheel’s tooth, 
and the construction will be impracticable. 

In employing the epicycloidal system for inside 
gearing, then, we have these limiting values, viz. : 

I, If the acting faces be generated by an inter- 
mediate describing circle, its radius cannot be less 





than the line of centres, 





II. If an exterior and an interior describing circle 
be used to trace the faces and flanks, the sum of 
their radii cannot be greater than the line of centres. 
This last holds true when either radius becomes 
zero. ‘Thus, if in Fig. 5 the pinion be made large 
enough, AG may be made equal to CD; this is 
equivalent to making AE=AC, whence EC= 
AH=0O; at this limit the path of K on rolling the 
pinion within the wheel coincides with OF as in 
the case above mentioned, and A G cannot be made 
greater for the same reason. If AH be made equal 
to CD, it is the same as making A E=A D, which 
gives ED=AG=0O. The annular wheel then has 
no face, and there is no approaching action, because 
OF degenerates into the point F, whose path on 
rolling the outer pitch-circle upon the inner, coin- 
cides with O K the face of the pinion’s tooth, and 
would fall within it were A H made greater. 

Recurring now to the limiting numbers of teeth, 
let the radius, pitch, and are of recess in Fig. 5 
remain the same for the pinion, it will be perceived 
that we may still reduce AD and AE. The arcs 
AK, AO, AF will remain equal to each other, 
but the faces O F, O K, will become shorter; and 
by proceeding in this manner, a given pinion may in 
general be made to work in inside gear with a wheel 
having one more tooth than itself. Thus by the 
use of an intermediate describing circle we reach 
what may be called the natural minimum of the 
number of teeth which can be assigned to an annular 
wheel, which is to be driven by any given pinion. 

Now referring to Fig. 1 (see page 649 of our 
last volume), the face O F will work with 
the flank OJ of the annular wheel whose pitch 
circle is V U, of which the diameter may be increased 
without limit. But the values of AF and FL 
being assigned, the minimum value of A E may be 
determined as in Fig. 2; then from what has been 
shown above the /east radius of V U is equal to AE 
+A D. 

It is true that with the same pitch and arc of 
recess, as has just been explained, the pinion may 
be made to work with a smaller wheel by the use 
of an intermediate describing circle; but in making 
interchangeable wheels upon Professor Willis’s 
system, it is desirable to know the considerations 
which limit their employment when gearing with 
annular ones, ‘ 

Conversely, if the diameter, pitch, and arc of 
recess of the annular wheel be assigned, the least 
radius of the pinion which can be driven by it may 
be found precisely as in Fig.2; but as shown in 
Fig. 6, the points O, N, E, and C fall on the opposite 
side of A T. It is also to be noted, that since the 
pinion’s flanks are to be radial, AC=2AE; but 
AE cannot be greater than CD, therefore the 
limiting value of AE is 4A D, and if by the con- 
struction it prove to be greater, the given condi- 
tions are impracticable. 

Again, the given arcs AF, F O in Fig. 2, may be 
such that D L when prolonged shall pass through 
G; if the tooth be pointed, the radius of the describ- 
ing circle then becomes infinite, and the least wheel 


Fig.6.- , 








which can be driven in outside gear is a rack, which 
may also be regarded as the largest follower in 
inside gear, but evidently no less one can be con- 
structed except by using an intermediate describing 
cirele. 

In the case just supposed, the points O and H 
would fall together at G. But going one step 
farther, the contingency arises that the intersection 
H may fall on the left of G; as shown in Fig. 7. 
Here, too, as in Fig. 6, the points O, N, C, E lie 
above instead of below the tangent line A T ; and 





it is evident that the given pinion cannot drive 
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even a rack in outside gear, but the follower must | 
be annular. Also that the describing circle must be | “"}?-, 
an intermediate one, and that its radius AE will | hi =a Sa =: SINS C7 TS 
be a maximum when the pinion’s tooth is pointed. | E \ Ske i 5 = Sa at TAT A 
Since this radius cannot be less than the line of | : y Ni 
centres, we have as the maximum radius of the | 
annular wheel A C=AD-+AE. 
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Similarly, in the construction of Fig. 4, the point 
P may fall upon AT, in which event the given 
pinion can just be driven by a rack if the tooth be | 





pointed, but by nothing less in outside gear. How- 
ever, it will be seen by reference to Fig. 3, that 
whether P falls upon or above AT, the pinion can 
yet be driven by an annular wheel, for the flank 
O K will work correctly with the hypocycloidal 
face generated by rolling the arc AO within the 
dotted pitch circle V W. Evidently there is no 
limit to the increase of the diameter of V W; but 
there is one to its diminution, for A E, or 4 A C, can- 
not be greater than the line of centres, so that the 
least radius of V W is 3 AC, 

But the conditions may be such that the point P 
falls below Al’, as in Fig. 8. The centre D will 
then also fall below that line, and AD will be a 
maximum when the tooth is pointed. It can, how- 
ever, in no case be less than 3 A E, and the assigned 
conditions are impossible if the resulting value 
should not equal or exceed this limit. Should it be 
greater the conditions are practicable ; but the tooth 
need not be pointed, and by ‘‘topping it off,” as 
shown in Fig. 9, the diameter of the outer pitch 
circle may be reduced if desired to the extent just 
pointed out, 








THE PORT OF CALCUTTA. 
The Port of Calcutia and the Works Constructed 
therein from 1870 to 1880. 
By WiLu14m Durr Bruce, Memb. Inst. C.E. 
. (Continued from page 3.) 

22. Appointment of Port Commissioners. — The 
works of improvement constructed in the Port of 
Calcutta during the past ten years have been carried 
on under the direct control of a body of Commis- 









sioners incorporated under a special Act of the 
Legislative Council of Bengal, and vested with 
authority under that Act, to provide all works con- 
sidered necessary to facilitate the trade of the port. 
Beyond mooring accommodation, nothing was done 
in the way of providing such facilities until 1867. 
The want had long been felt; ships, some in moor- 
ings, many lying in the streams at their anchors, at 
considerble risk during the freshets and strong 
spring tides, had to discharge theircargointolighters, 
the latter being brought to the river bank and the 
cargo carried through the muddy foreshore to the 
Custom House. This state of things led to much 
loss in time and money by detention, breakage, and 
pilfering, and in 1861 the then Lieutenant-Governor 
of Calcutta, the late Sir Cecil Beadon, proposed to 
the Government of India, “that it would be advan- 
tageous for the city and for the Government to con- 


‘stitute a trust for the Port and City of Calcutta to 


undertake the management of all works for the 
improvement of the river bank.” It was suggested 
that the work should be done by the municipal 
authorities, and the first Act passed in 1866, ap- 
pointed that body to be trustees for carrying out 
port improvement works. They appointed as their 
engineer for the work Mr. Hugh Leonard, who 
drew up a note and plans for certain works which 














which the Government wished to impose, they were 
unable to raise the required funds, and after sixteen 
months during which nothing was done beyond the 

reparation of the plans, they resigned the trust. 

he Government undertook to give early attention 
to the reconstruction of a port trust on a sounder 
basis; and having put in hand through the 
agency of the Government engineers some of the 
works recommended by Mr. Leonard, the pre- 
sent port trust was incorporated and took over 
charge of the works from Government in October, 
1870. The trust, as constituted by the new Act, 
consists of twelve Commissioners representing the 
Customs and some other departments of Govern- 
ment, the mercantile and trading interests, and the 
municipality and the native community. Out of 
the twelve Commissioners, the vice-chairman is the 
chief executive officer and the engineer to the trust. 
The Commissioners are conservators of the port, and 
have control of all harbour pilots, mooring and 
other appliances, and of the movements of all vessels 
within port limits. 

23. Works proposed previous to the Commissioners 
taking Charge.—Up to the year 1868, the history 
of port improvements, in the sense of appliances to 
facilitate the trade of the port, is a history of pro- 
jects and commissions of inquiry thereon. Much 


he recommended should be proceeded with. The was proposed but nothing done, The inquirics which 
trustees were unable to accept certain conditions | were made were sometimes the immediate result of 
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not appear that any report was ever submitted. 
The Burmese war caused the adjournment of the 
committee, and it never again reassembled. To 
this committee was also referred a scheme, pro- 
jected by Mr. Colvin, for a dock at the northern 
end of the port, but it shared the fate of the plan 
designed by Major Schalcb. 
| 95. The next designs which were placed before 
the public, contemplated the construction of docks 
at Diamond Harbour, about forty miles below Cal- 
cutta, with railway communication to Calcutta. 
These designs,!which were brought forward by Mr. 
F. W. Simms, afterwards consulting engineer to the 
Honourable East India Company, were a long time 
under discussion, but they were not favourably 
received, and were ultimately abandoned. It is 
probable that the fact of the maintenance of moor- 
ings and a regular harbour establishment at Diamond 
| Harbour for the accommodation of the Honourable 





=== | East India Company’s ships which remained at 


anchor there, and discharged and loaded their cargo 
| by means of sloops sent down from Calcutta, led to 
the idea of the dock and railway project of Mr. 
Simms, The abandonment by the company of its 
trading operations in 1833, coupled with the intro- 
| duction of steam tugs, led to the disuse of the 









some disastrous calamity like the gale‘of 1842, and the, went to the length of diverting a small creek run-| Diamond Harbour anchorage as a place of loading 


cyclone of 1864. But, independent of these in- | ning out of the Hooghly, from its old course, but the and discharge. 

quiries, several propositions were put forward from | work, the only attempt actually made in the course; 26. The question was again brought forward by 
time to time, with a view to provide appliances for of seventy years to “improve the port,” was left| two engineers, Messrs. Henderson and Greaves, 
the convenience of vessels trading to the port. The| uncompleted after General Watson had expended who, in a letter addressed to the Marquis of Dal- 


construction of wet docks was for many years the | upon it and upon work connected with a dry dock 
favourite means by which it was proposed to im-| and shipbuilding yard on the site of what is now 
rove the Port of Calcutta. Towards the close of | the Government Dockyard, 100,000/. of his own 
ast century, General Watson founded a marine | fortune. 
yard at Kidderpore, and got a grant of landfrom{| 24, In 1824, Major Schalch produced a plan 
the East India Company for docking purposes. He | differing widely in design from that of General 
designed and actually commenced, in 1781, the| Watson. This plan was referred to a committee 
construction of wet docks at the south end of the | appointed by Government to consider and report 
port. To carry out his design General Watson upon the subject of providing wet docks ; but it does 
















housie, discussed the whole question of the trade of 
the port, the condition of the channels of the 
Hooghly river leading to the port, the advisability 
of constructing wet docks for the accommodation 
of the trade, and of a steam floating ferry bridge 
between Calcutta and Howrab, on the opposite 
bank. The site proposed for the wet docks was 
Howrah, between the present site of the East India 








Railway terminus and Sulkea. At the time that 
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Messrs. Henderson and Greaves submitted these 
suggestions, a scheme was being matured to make 
the Multah, another offshoot from the Ganges, 
running parallel to the Hooghly, about thirty miles 
east of Calcutta, the outlet and inlet of a portion of 
the trade of Bengal. It was predicted that the 
Hooghly would shortly shut up, and a company 
was formed to establish a port (Port Canning) on 
the Multah. Government assisted the scheme by 
guaranteeing a railway from Calcutta to Canning, 
the river was buoyed by Government, and light- 
ships placed at the Sandheads to mark the channels 
leading to the new port. Large sums were expended 
on jetties and other works, but only a few vessels 
went to Canning, and the scheme was after a few 
years abandoned. It was probably the considera- 
tion given to the matter at the time that again 
diverted attention from the necessity of making 
improvements in the Port of Calcutta. 

27. In 1861 Messrs. Anderson, Fergusson, and 
Henfry submitted a project to Government for the 
construction of jetties upon designs similar to those 
which have been adopted for the works which have 
been recently constructed by Government and the 
Commissioners. This scheme, which involved the 
construction of eight jetties (afterwards extended to 
eleven), was referred to a committee for considera- 
tion and report. The committee had also under 
consideration a design by Mr. Bradford Leslie for a 
continuous wharf wall from Clive Ghat to Chandpal 
Ghat, and, after weighing the comparative advan- 
tages of both schemes, arrived at the conclusion 
that while both scheme swere feasible, the screw pile 
jetties offered the readiest means of supplying the 
wants of the port, and recommended that instead of 
conceding any rights in the foreshore to private 
individuals, the works should be undertaken and 
carried out by a public body, subject to public 
control and supervision. Acting upon the report of 
this committee, steps were taken in 1863 for the 
formation of a river trust for the improvement of 
the port. 

28. Another calamity —the great cyclone of 
1864—imperatively drew attention to the subject, 
and again a committee was appointed to consider, 
principally, the character of the moorings provided 
in the port ; but plans were produced and discussed 
for also providing other appliances, a continuous 
line of jetties being one method proposed by 
Colonel Fraser to meet the growing wants of the 
trade, The suggestions of this committee led to the 
establishment of the present system of moorings in 
Calcutta, and to the construction of the first four 
jetties. 

29. Works commenced by Government in 1868.— 
The history of the projected improvements has thus 
been traced to the year 1866, when Mr. Leonard, 
who was the engineer to the trustees first appointed, 
collected information and reported upon what 
would be the best means of providing appliances for 
the convenience of the trade. When the trust was 
abandoned and Government took over, temporarily, 
the charge of the works, the engineer’s report was 
at once acted upon. Orders were issued in the be- 
ginning of 1868 for the construction of four screw 
pile jetties, with six cranes and four sheds for the 
accommodation of the sea-going trade, and a con- 
tract was entered into with Messrs. Marrillier and 
Edwards to complete these works by August, 1869, 
at acost of five lakhs of rupees. They were not. 
however, completed until October, 1869, and from 
that month the jetties have been in constant use. 

30. ‘Lhe length of two of the jetty-heads was 
105 ft. each, and of the other two, only 45 ft. each ; 
the length of the neck from the abutment to the 
jetty-head being 150 ft. Each of the 105 ft. 
jetties had two, and each of the smaller jetties one 
of Brown’s cranes, movable on a line of rails along 
the jetty-head. The sheds, four in number, one for 
each jetty, were 96 ft. by 84 ft. with brickwork 
foundations and iron pillars covered with corru- 
gated iron sides and roofs. These sheds were con- 
nected with the jetty-heads by three lines of rails 
for trollies, and trucks were used for running the 
goods from the jetty-heads to the sheds. This was 
all that had been completed for the accommodation 
of sea-going vessels in 1870. but two other jetties 
of the dimensions of the larger of the four com- 
pleted ones had been ordered, together with six 
additional steam cranes, and these works were in 
progress when the Commissioners took charge. 

31. The jetties first constructed were placed 
300 ft. from centre to centre, that being, at the time 
they were projected, the usual length of the moor- 


that the opening of the Suez Canal would make so 
great achange as it has done in the vessels engaged 
in the carrying trade of the port. When the jetties 
were designed it was thought that one, or at the 
outside two, cranes would be sufficient to work any 
vessel, and that it was only necessary to have the 
central part of the vessel in which the hatches in sail- 
ing vessels are generally situated opposite the gang- 
way. The steamers which began to run after the canal 
was opened showed that short jetties were not 
suitable for the work. ‘The first steamers that 
arrived were not too large for the moorings, but as 
their engines were generally amidships, and their 
holds fore and aft, the cranes on the jetties could 
not work into the holds, and cargo had to be lifted 
by the vessel’s hoists and transported along the 
deck to where the jetty crane could reach it. Ina 
dock, vessels can be moved so as to bring the 
hatches opposite the cranes, but in the Hooghly 
every vessel is securely moored fore and aft, and 
when moored cannot be moved. One of the first 
works undertaken by the Commissioners was the 
extension of the jetty-heads, so as to meet the 
inconvenience above described. These extensions 
have been steadily pushed on till the whole of the 
jetties are now connected and form a continuous 
wharf (see Fig. 8, page 52). Each portion of 
the work became remunerative almost as soon 
as constructed. The gradual extension: of the 
wharf kept pace with the increasing size of the 
steamers and enabled more cranes to be worked 
and more goods to be handled as the increasing 
dimensions of the steamers required. It is to this 
fact that a great part of the financial success of the 
trust is due. The ironwork for the jetties marked 
5 and 6 had been ordered by Government before 
the trust was created, but was erected by the Com- 
missioners. ‘lo accommodate long steamers it was 
arranged that the mooring at No. 4 jetty should be 
lengthened to 450 ft., and No. 5 jetty made the 
same length. The distance between these two jetties 
was therefore made 600 ft., and No. 6 was placed 
450 ft. to the south of No.5. The mooring to the 
north of No. 1 jetty was also lengthened to take in 
long steamers, and by the time jetties 5 and 6 were 
completed, the Commissioners were in a position to 
take in large steamers at jetties 1, 4,5, and 6, 
leaving the two short berths at 2 and 3 for sailing 
vessels, 

32. In 1873 aseventh jetty bad to be constructed, 
and as the system of working the jetties previously 
constructed by trollying all goods from the jetty- 
head back to the sheds led to considerable incon- 
venience and loss of time, the Commissioners deter- 
mined, when constructing the new jetty, to place 
the shed as far forward as possible, so that cargo 
could be delivered by the cranes direct from the 
ship’s hold to the doors of the shed. 

33. It was not then considered expedient to con- 
struct an embankment as has since been done, and 
is described later on; and it was, therefore, 
determined to extend the width of the neck leading 
to the jetty-head, and to construct on piles a shed 
measuring 195 ft. by 74ft. The outer side of the 
shed was placed 45 ft. from the outer pile of the 
jetty-head, and the inner side of the shed was placed 
in line with the brick sheds described later on, and 
the construction of which was undertaken at the 
same time. 

34. Subsequent experience has shown that the 
greater part of this shed might have been con- 
structed on an embankment without any danger, 
and the design of No.7 jetty, shown in Fig. 13, 
has not, therefore, been again adopted. In the 
illustrations on pages 52 and 53, Fig. 9, 10, and 11 
show the successive changes made in the section of 
the river bank, while Figs. 12, 13, and 14 are 
sections of jetties Nos. 1, 7, and 8 respectively. 


(To be continued.) 


LITERATURE, 


_—_—>——_ 

Coal. Spontaneous Combusticn and Explosions occurring 
in Coal Cargoes ; their Treatment and Prevention. Also 
the Prevention of Fire or Explosions in Ships from Car- 
goes or Stores containing Substances of a Volatile and 
Inflammable Nature. By THomas Rowan. London: 
Spon. 1882. 

THE principal aim of this book is to draw attention 

to the need of enforcing precautionary measures 

against the explosion and combustion of coal cargoes 
and stores of inflammable materials, and to direct 
public notice to the fact that conditions still exist in 
naval and mercantile vessels that are likely to cause 











ings for sailing vessels. It was not then anticipated 








repetitions of disasters similar to those with which ! & 


we are too familiar. The object of Mr. Rowan’s 
work is, therefore, to render the public timely aid 
both by ventilating the subject, and by recommend- 
ing improved ventilation in cargoes and stores of such 
materials. For this important service the public 
should be grateful to him. ‘The Royal Commission 
of 1875 offered certain suggestions, for preventing 
spontaneous combustion and explosion in coal car- 
goes; of which the most marked conclusions were 
‘‘that ventilation through the body of coal cargoes 
was to be avoided,” from its conducing to combus- 
tion, and ‘that a system of effective surface venti- 
lation should be always provided” in order to guard 
against explosion. ‘The remaining so-called conclu- 
sions consisted in little more than statements of 
information commonly known, Their final clause 
was, however, most liberal: “That no additional 
legislation with reference to the conveyance of coal 
by sea is required, unless for the purpose of giving 
effect to our proposals with regard to the inquiries 
by inspectors of mines, and to the fuller specification 
of coal entered outward at Her Majesty’s customs,” 
The sanctity of trade was not to be hampered, the 
majesty of the law was satisfied, so crews of vessels 
might be blown to perdition under voluntary agree- 
ment, Thus things continued after 1875, the year 
of sitting of the Commission, without any ameliora- 
tion, In the five years, 1876 to 1880 inclusive, there 
were no less than 128 known and reported cases of 
combustion and explosion in British-owned, apart 
from foreign-owned vessels, besides 135 coal-laden 
vessels reported missing with a loss of 152] lives. 

It is true that additional legislation might not 
have been of any avail. ‘The united action of a few 
energetic persons is worth more than many codes of 
it; yet one would certainly imagine that either the 
regulations or the inspection under which a ship and 
cargo is permitted to go to sea should be sutliciently 
cognisant of the value of human life; if not, the 
Commission should have made at least some amend- 
ments bearing on risks of this sort. 

Under such existing circumstances Mr. Rowan’'s 
book is well timed; it goes thoroughly into the 
subject, and gives statistics that throw much light 
onit. It has one comparatively trifling defect or 
misfortune, its exterior titling and title-page cohvey 
at first sight the impression that the book is a 
tradesman’s catalogue, list of prices of coal, or 
manufacturer’s circular ; this is probably due to the 
choice of types, and their strange mixture and 
arrangement; the wording of the title is also very 
clumsy. ‘The safety of coal cargoes and inflam- 
mable stores’? would have been better, and several 
preferable titles might be suggested. ‘The book 
itself is, however, a good one, and we hope the 
above-mentioned defect will not seriously lessen the 
number ofitsreaders, It devotes fifty pages to the 
condition, properties, and treatment of coal cargoes 
in relation to spontaneous combustion and explo- 
sion, and the precautions to be adopted ; also eighty 
pages to appendices containing statistical matter. 

In treating of the natural properties of coal, the 
author quotes from the well-known work of Dr. 
Percy ‘‘ On Fuel ;” but with regard to the cause of 
spontaneous combustion or ignition of coal, he 
favours Richter’s conclusion “that it is due to the 
heat developed by atmospheric oxidation of the 
organic substance of coal,” and not to that resulting 
from the oxidation of its sulphides or pyrites, 
excepting when the proportion of these is very 
large. Ignition has doubtless occurred with every 
sort of coal; but as dampness would favour pyretic 
and not carbonaceous oxidation, the author deals 
with both causes. He supports the view that 
through ventilation of coal cargoes is to be avoided, 
and proposes two remedies against their sponta- 
neous combustion ; one, the employment of ab- 
stractors for drawing off evolved gas at different 
levels in the cargo; the other, for specially dan- 
gerous coal, the drying of it in stove houses ata 
temperature of 150 deg. Fahr. for from one to seven 
days. 

As a remedial treatment against explosions in 
coal cargoes, which are due to liberated firedamp 
mixed with common air, the author also recom- 
mends the use of his abstractors in preventing any 
lodgment of firedamp, either on the surface, in or 
near the cargo, and states that with their aid an 
explosion ought never to occur, 

A corresponding mode of abstracting evolved 
gases and supplying fresh air instead of it by means 
of abstractors and suppliers is alsp recommended in 
connexion with stores of inflammatory substances, 
naphtha, turpentine, benzoline, petroleum, siccatives, 
c. 
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Finally, while fully recognising the need for 
cautious progress in restrictive legislation, the 
author expresses his opinion that facts and circum. 
stances have now fully manifested that nothing less 
than direct legislation should be resorted to in order 
to insure the adoption of adequate precautionary 
measures. In the necessity of this object thus de- 
scribed in broad lines and unhampered by any 
ecial mode or form we most cordially agree, and 


Gan at the same time that the attention of the 
public will be drawn to the suggestions of the 
author. 
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STEAM BOILER MANAGEMENT. 
By James A. C. Hay, C-E.; of H.M. War Department. 

In view of the prominent manner in which atten- 
tion has of late been directed to steam boiler in- 
spection, the present appears to be a very ap- 
propriate time for directing attention to the 
important subject of steam boiler management. 
It is not intended, however, in the present 
instance (however much careful periodical exami- 
nation may be valued) to enter into the ques- 
tion of boiler inspection versus boiler insurance, 
or compulsory versus voluntary inspection, but to 
place before the public, more particularly those 
who have charge of steam boilers, and the 
non-professional boiler owner, some information 
founded upon practical experience in regard to the 
construction of steam boilers and their proper care 
and management. For it is well known to those who 
have given the subject any attention that, although 
many of the disastrous boiler explosions which have 
occurred during the past twenty years, are trace- 
able either to malconstruction or the absence of 
proper safety appliances and fittings, by far the 
greater number have been due to neglect and mis- 
management, frequently the result of a lack of 
knowledge on the part of the attendant. An endea- 
vour, therefore, will be made in this and some 
succeeding articles to supply the want, and in order 
to render the subject as simple as possible it will 
be divided into three parts, namely: Ist. The con- 
struction of the boiler; 2nd; Causes of explosions 
and their prevention; 3rd. Economy of fuel, &c. 
In the present article we shall deal with construc- 
tive details only. 

Steam boilers are now made in a great variety of 
forms, but those most generally met with in work- 
shops, factories, mills, &c., come under one of the 
following types, viz., the Lancashire, the Cornish, 
and the multitubular or locomotive. 

Any of.the above class of steam boilers may, 
under proper care and management, be used with 
perfect safety ; at the same time to safely resist the 
enormous pressure to which it is exposed, it is neces- 
sary that a boiler shall not only be made of the best 
material and workmanship, but that it shall be 
constructed upon sound principles, for it must 


to their form or mode of construction, much 
weaker in some parts than others, For instance, 
in the Lancashire type of boiler the flat ends are 
much weaker than any other portion of the shell ; it 
is therefore necessary that they be in some way 
strengthened either by longitudinal bolts, or by a 
number of gusset stays securely attached to the shell 
and end plates. ‘These latter are usually preferred 
to the longitudinal bolts, which, as ordinarily fitted, 
do not afford the same strength as gusset stays; in 
addition to which the bolts are much in the way when 
the boiler is being cleaned internally. ‘They also 
unnecessarily complicate and interfere with some of 
the internal and most important parts of the boiler 
fittings. 

The flue tubes should be strengthened to resist 
the crushing effect to which they are subjected, and 
the plates forming the tubes are best welded into 
short cylinders, so as to avoid longitudinal seams of 
rivets ; these short cylinders may then be united 
together by means of either weldless channel hoops, 
flanged seams, or T-iron rings, so as to form the entire 
tube ; the latter arrangement is not now so much used 
as either of the former, as it does not afford the boiler 
structure the same liberty for expansion and con- 
traction without injury, nor does it leave sutflicient 
space for the proper caulking of the plates. Care 
should be taken to insure these flues being perfect 
cylinders, as any departure from the true cylindrical 
form, however trifling, weakens the boiler. 

With regard to the shell it is very important that 
the longitudinal seams of rivets be placed out of 
line, and so divided as not to rest upon the seating 
blocks or be directly on the centre line either on the 
top or bottom of the shell of boiler. Great atten- 
tion should also be paid to the proportions of the 
rivetted joints and to their workmanship, as even 
under the most favourable arrangements these 
joints are very materially weaker than the solid 
plate. Further, the fewer openings there are cut in the 
shell the better ; for this reason large steam domes 
are not now much used where high pressure steam is 
employed, as they area source of weakness. In the best 
designed modern boilers a perforated steam collect- 
ing pipe is preferred; it almost entirely prevents 
priming, and therefore supplies the engine with its 
steam in the best possible condition. 

When openings have, of necessity, to be cut or 
left in the shell of a boiler, such as the manhole on 
the top and the mudhole at the bottom front 
end of Lancashire boilers, they should always be 
strengthened with good substantial mouthpieces, the 
upper flanges of which should have broad-faced 
joints for the reception of the covers. Short stand- 
pipes for the reception of the several fittings are 
also desirable ; these mouthpieces and stand-pipes 
should be rivetted on the boiler and not attached by 
means of bolted joints. 

With regard to the fittings, as a rule all taps 
should be of the gland pattern with solid bottoms. 
The feed valve should be so constructed that it 
will act as a back-pressure valve; this is easily 
arranged by having the valve detached from its 
spindle; with such a valve there will be no danger 
of the water ever being syphoned out of the boiler. 
The feed water should be discharged into the boiler 
by means of a perforated horizontal pipe, the further 
end of which may be closed up, and the perforations 
so arranged that the water shall not be discharged 
into the steam space or against the boiler plates, 
and the underside of this feed pipe should be at 
least 3 in. above the top of the flue tubes, 

Where a lever safety valve is used, the weight 
should be so adjusted, either by making the lever 
the exact length to afford the maximum pressure 
when the weight is at the extreme end, or by having 
a pin passed through the lever so as to prevent the 
weight being ever shifted further from the fulcrum 
than is sufficient to afford the maximum pressure. 
When aspring-balance safety valve is used it should 
be ferruled so as to prevent its ever being screwed 
down to a pressure beyond the approved safe work- 
ing load of the boiler. 

A dead-weight safety valve being of all others 
the most reliable, should always be used when prac- 
ticable, as it affords the greatest security, inasmuch 
as from its construction it cannot readily be over- 
loaded without instant detection. A low-water 
safety valve is also a very necessary furnishing to a 
steam boiler, inasmuch as when the water falls 
below the lowest working level, which should not be 
less than 4in. above the top of the furnace crowns, 
the valve will open and allow the steam to rush out, 
and thereby warn the attendant that the water is 





never be lost sight of that most boilers are, owing 


too low ; should the warning be neglected, and the 


water continue to get lower, the valve will continue 
to open until it presents an outlet for the discharge 
of the steam fully equal to the area of the valve. 
It will thus be seen that such a valve not only gives 
warning when a deficiency of water exists, but it 
likewise relieves the boiler from any undue pressure 
that might arise from the sudden generation of a 
large quantity of steam. When this description of 
valve is used in addition to the dead-weight safety 
valve, the ordinary lever and spring-balance valves 
may be dispensed with altogether. It is, however, 
of the greatest importance that every steam boiler 
be provided with at least two reliable safety valves, 
and where a number of steam boilers are connected, 
and at work together, an ‘isolating’ or steam- 
check valve is a most useful and valuable addition. 

Glass water gauges should also be used, two sets 
if possible, and they should be placed in such a 
position that when the water is only just visible at 
the bottom of the glass it should be about 4in. 
above the furnace crown. Gauge cocks are also 
useful, but they are not very reliable, and, therefore, 
only of secondary importance as compared with the 
glass water gauge, and are usually dispensed with 
when two water gauges are used. 

No steam boiler can be said to be complete and 
fully furnished unless provided with a steam pressure 
gauge ; and to secure its being in a proper and 
reliable condition it is advisable to have a suitable 
tap fitted into the boiler so that a standard gauge 
may be applied at any time for the purpose of 
testing the accuracy of the one permanently in use. 

A scum trough and tap are also very useful for 
carrying off any dirty or solid matter that may rise 
to the surface by the ebullition of the water. The 
trough should be carried in a horizontal direction in 
the inside of the boiler, and the upper side or lip 
should be a little below the ordinary water level. 

The blow-out tap at the bottom of the boiler will 
be all the better if provided with a compound gland, 
so that it may be packed and adjusted even when 
the boiler isin use. This tap should on no account 
be concealed or built in the brickwork seating, but 
should be open to inspection; this is all the more 
necessary as corrosion is very likely to occur in 
its vicinity, in addition to which, if it be firmly 
embedded in the brickwork the elbow pipe is liable 
to fracture from settling of brickwork, or the joint 
may be disturbed by the expansion and contraction 
of the boiler, the pipe not being free to move with 
it. Care should be taken that this tap is kept in 
good working order, clean, and free from all dirt 
and ashes. 

Steam boilers were at one time always supplied 
with their feed water by means of the engine or 
donkey pump, or from an overhead tank ; within the 
last few years, however, the injector, and more 
recently the inspirator, have been much used for this 
purpose with great success and economy. 

The mode of setting boilers is also a matter of 
considerable importance: from neglect in this parti- 
cular many good, well-made boilers have required 
extensive and costly repairs after being but a short 
time in use ; the best arrangement for setting double- 
flued Lancashire boilers is upon side walls composed 
of fireclay blocks. ‘The heated gases, after passing 
through the flues to the back end of the boiler, are 
made to return by a central flue underneath towards 
the front end, where they divide into two, the one 
half passing along on the one side and the other half 
on the other side of the boiler towards the back end 
again, where they ultimately unite in the main flue, 
and pass away to the chimney. The dimensions of 
the boiler flues should always be such as will admit 
of proper cleaning and inspection, 

The next best plan is perhaps the mid-feather wall 
and wheel draught. This mode of setting is usually 
adopted with small aingle-flue boilers, and is found 
to answer very well. The heated gases, after 
leaving the boiler tube at the back end, return on 
one side of the boiler to the front end, and, passing 
underneath, return again to the back and along the 
other side to the main flue and chimney. This mid- 
feather wall should never be broader than 44 in. at 
the point where it comes in contact with the boiler 
plates, and it should have channels cut across it for 
a few inches wherever the ring seams of rivets 
occur, so as to admit of the joints being thoroughly 
examined, These channels may be filled up again, 
after inspection, with fireclay. This plan of setting 
should not be adopted, however, unless circum- 
stances render it absolutely necessary, because the 
mid-feather wall is always liable to harbour and 
conceal any dangerous corrosion that may be pro- 





duced by leakage taking place in the shell of the 
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boiler, the water from which would flow to this, the 
lowest point, and cause dampness with all its con- 
current evils, 

Thelower part of the front end plate, near the 
blow-off tap, should be kept above the firing floor 
level, as it is found that this part of the boiler shell 
is very subject to external corrosion, produced by 
dampness from various causes. 

In the case of the multitubular or locomotive type, 
as well as with vertical steam boilers such as the 
‘* Field,” “‘ Messenger,” ‘‘Cross-water tube,” and 
other descriptions, more care is even necessary than 
with well-appointed and larger sized horizontal 
boilers, as from their smaller size, it is not possible 
to examine them so carefully internally, therefore 
greater watchfulness and attention are necessary on 
the part of any attendant who has either of the 
above-named description of boilers under his charge. 

(To be continued). 





———— 


THE OLD CLYDE STEAMER 
“ INDUSTRY.” 
By W. J. Mizar, C.E. 

WHEN we compare the recent large additions to 
our marine steam fleet, and the immense engine 
power developed and high speeds attained, with 
the sizes and power of the earlier sea-going steam 
vessels, we are enabled to realise in some measure 
the greatly changed conditions during the last half- 
century in our commercial relations with other 
countries, 

Asa large number of the earlier sea-going steamers 
have passed away, we can hardly realise the com- 
parative smallness of some of the first vessels; such 
as the Sirius that crossed the Atlantic in 1838; or 
of, say, the Enterprize that crossed the Indian 
Ocean in 1825; neither of these vessels exceeding 
700 tons. The advance in dimensions and power 
has been gradually developed, but two notable leaps 
having been made, viz., the Great Britain built in 
1843, measuring 300 ft., and the Great Eastern 
built in 1857, measuring 680 ft.; the latter still 








being the largest vessel in the world. The recent 
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additions to the Atlantic fleet are, however. not far 
behind, as the Servia, City of Rome, and Alaska 
are all nearly 60) ft. long, and developing an indi- 
cated horge power of about 10,000 each, 

If, however, we cast our eye yet further back we 
find the earliest steamers from the Comet onwards 
for the first decade of marine propulsion very much 
smaller, and, indeed, only in length equal to ahout 
the breadth of our last large steamers. Their 
engines were of small power, having a steam pres- 
sure of only about 7 Jb. or 10 1b., and in many cases 
the engines were geared to the paddle by spur- 


Fic. | 


wheels in such a manner as to give the engine an 
advautaye in number of revolutions, and thereby 
make up for its deficiency in power. The bows 
were round and bluff, the paddles being placed well 
forward, and the paddle-box wings were spread out 
along the sides, giving a wide deck. 

Fortunately we are not left wholly to records 
and pictures of these early craft for our knowledge 
of their appearance, as we have still one which did 
good service on the Clyde for about sixty years, and 
is now laid up and fast rotting away in Bowling 
Harbour on the Clyde. This vessel was built in 
1814 at Fairlie by Fyfe (whose name in a later 
generation is still celebrated for yacht building) ; it 
wasnamed the Industry, and plied regularly between 
Glasgow and Greenock; she appears, however, to 
have gone at times the length of Campbeltown. 
Her engines were about 10 horse power, and were 
made by Mr. Thomson, of Tradeston, Glasgow. 
‘They had spur gearing between the engine and 
paddles, and were fitted with a flywheel. ‘lhe boiler 
was made of copper, this metal having been used 
instead of iron in some of the earlier steamers. 
The engines now on board of the hull are more 
recent, having been put in by Messrs. Caird, of 
Greenock, in 1$26, or nearly sixty years ago ; but 
the spurwheel gearing was retained and can still be 
seen on board the vessel. The Industry is 68 ft. 
Jong with a breadth of 17 ft. anda depth of 8 ft. 
The gross tonnage is 69 and register 42. The 
paddle-wheels are placed about 15 ft. from the bow, 
The hull is of wood stoutly built with a round bluff 


bow and high square stern and quarter-deck. The 
engine has one cylinder 16 in, in diameter and has 
' two side levers which were worked by rods from 
the crosshead of the piston rod, and the connect ng 
rod is forked at the lower end so as to connect with 
the ends of each lever. 

The spurwheels are about 18 in, and 24 in. in 
diameter, the shaft 6 in. in diameter, and the stroke 
2 ft. The boiler has been removed, but the funnel 
still lies alongside. These spurwheels of the early 
engines appear to have given a good deal of trouble 
for repair, new teeth being frequently needed. 





From the grinding noise of the cogs the vessel was 
{known by some asthe ‘ Coffee-mill.” The paddle- 
| wheels have the ordinary double fixed float boards, 
/and are about 10 ft. in diameter. Fig. 1 of the 
| illustrations given above is from a photograph taken 
|from the quarter.deck of the steamer, and shows 
|the machinery and spur-wheel gearing already re- 
\ferred to. Figs. 2 and 3 are taken from sketches 
recently made, Fig. 4 shows the plan of this 

vessel, which is characteristic of that of the earlier 
| steamers built at that time. 
| The first side lever engine made by Mr. Robert 
Napier for the steamer Leven, in 1824, may still be 
seen at Dumbarton Pier on the Clyde, and the 
oldest iron Clyde steamer is still running, viz., 
the Inverary Castle, built in 1839. The Industry, 
however, is specially interesting as doubtless the 
oldest steamer existing, and carrying us to within 
two years of the Comet of Henry Bell. 
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Paciric Main STEAMSHIP CoMPANY.—The net earn- 
ings of the Pacific Mail Steamship Company in 1880-81, were 
1,229,942 dols., as compared with 450,061 dols. in 1879-80. 
The rough revenue of 1880-81, was 4,402,647 dols. made 
up as follows : Atlantic line, 745,344 dols. ; Panama line, 
1,950,597 dols. ; Victoria line, 80,887 dols.; Trans-Pacific 
line, 973,472 dols. ; Australian line, 307,073 dols.; Austra- 
lian and New Zealand subsidies, 203,550 dols. ; Central 
America and Mexican subsidies, 99,416 dols. ; British Co- 
lumbia subsidy, 4222 dols.: Hawaiian Government sub- 
sidy, 3000dols.: interest and dividends on investments, 
12,897 dols. ; miscellaneous, 18,225 dols.; and exchange, 
4050 dols. 








NOTES ON RAILWAY CURVES,° 
By the late Captain W. H. Jonnstonez, R.E., Deputy Con- 
sulting Engineer to the Government of India for 

Guaranteed Railways. 

STAKING out CuRVEs. 
RaiLway curves are generally set out by the method of 
tangential angles with a theodolite. 

LetT AZ, Fig. 1, be a tangent to the curve at the point 
A; O the centre of the circle of which the curve forms part ; 
and A B, BC, C D, DE, &c., a number of equal chords. 
Join O A, O B, OC, &c., and also AC, AD, AE, &c. 
Draw OF, perpendicular to and bisecting A B. Let 
A OF=a‘=half the angle subtended at the centre of 
the cirele by each of the equal chords. 

By Euclid III., 32, and IIL, 20: 


Tangential angle ¢ A B=angle in alternate seg- 
ment. 
=halt the angle at tle 
centre BO A. 
OF. 


=4. 

pe » tAC =half the angle COA. 
=BOA. 
=2 a, 

Pe » tAD =half the angle DOA. 
=3 a, 

7 » tA E=half the anzle A EO. 
=/1.4,; 


3y measuring successive chords AP,BC,CD, &e. 
and by s-+tting out successive tangential angles with a 
theodolite at A, the position of the points B, C, D, &e., is 
fixed. 

As it is seldom possible to set out mora than a 
few chains from one point, it becomes necessary to 
shift the theodolite. Suppose the theodolite to be 
removed from A and setupat C. Produce the chord 
BC to b. 


Then the angle 4C D=180-BCD 
=180-—(B CO+DCO). 
=180-(BCO0+CBO). 
=ROC. 
=2¢, 

Sight back on the last peg B, turn the telescope over 
in altitude, and set off twice the primary tangential 
angle. This will determine the forward peg D. If the 
sight had been directed back upon A it would have been 
necessary to set off 3 @ to obtain the direction of the 
forward peg D. 

If with the theodolite at C, we sight back on B and 
set off ~ or sight back on A and set off 2 @, the telescope of 
the instrument will point in the direction of the tangent 
to the curve at the point C. Hence it is easy to set out 
a compound or a reverse curve by changing the tangen- 
tial angle, or the direction of setting out, or both. 

The tangential angle in any particular case depends 
upon the radius of the curve and the length of the 
chord which it is desired to setout. In England curves 
are classified according to their radii of curvature. In 
America, according to the angle which each chord sub- 
tends at the centre of the circle of which the curve forms 
part. This angle has been already shown to be double 
the tangential angle. Thus in Eugland we speak of a 
curve of 2000 ft. radius, and we calculate its tangential 
angle for chords of 100 ft. to be 1 deg. 25 min. 57.16 
sec, 

In America they would use a 2 deg. 52 min. curve and 
would calculate its radius to be about 1999 ft. To calcu- 
late the tangential angle for any particular radius and 
chord is very simple. 











T 
Fig 2 
by \s 
Referring to Fig. 1.: 
: AF 
Sin. AO F=70 
: $ chord 
Sin.@ = : 
radius 
re chord 
Sin. = radius (1) 


The following Table gives the tangential angles of 
100 ft. and 50 ft, chords to the radii most likely to be 
used. The necessity for maintaining the chainage of a 
railway unbroken, causes an odd distance or chord less 
than 100 ft. at the beginning and at the end of avery 
eurve. To avoid the labour of calculating thetangential 
angles of these odd chords by formula (1) it will be 





* Received from Major H. Wilberforce Clarke, R.E., 
Deputy Consulting Engineer to the Government of India 





for Guaranteed Railways, Calcutta. 
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sufficiently accurate to interpolate them from the Table. 
Thus we may assume the angle for a 25-ft. chord to be 
half that for a 50-ft. chord, an 11-ft. chord to be 3}ths of 
the tabulated angle for 50 ft., and so on in proportion, 

To facilitate these calculations the value of the tan- 
gential angle has also been given in minutes. This will 
be found much the most convenient method of staking 
out curves, as it reduces to a minimum the calculations 
in the field, while it is absolutely rigorous except as 
regards the two odd chords. The error arising from 
assuming the tangential angles of these odd chords to 
vary as the length of the chords is not carried on, and 
can never be appreciable in practice. The American 
system is very much the best. It shortens and simplifies 
the calculations to have no odd seconds inthe tangential 
angle, while in cases where it is not necessary to measure 
the tangents, no calculations whatever are required beyond 
adding together the tangential angles, and interpolating 
those for the odd chords. English engineers, however, 
are very conservative, and it is improbable that the 
present practice of reckoning curves according to their 
radius will be changed. 





100 Ft, Chords. 50 Ft. Chords, 








7 
1 


, 
Minutes. 


Tangential Angie. 
angvential Ang 


Radias of Carve. 

Te 

Dittoin 
D.fference between 
Chord and Are. 


deg. min. see. | 

3 34 59.97} 214.999) 
1 5.06! 191.084 

57.54) 17 9 

18,90 | 156.316 

16.86 





deg. min. sec. | 
lv 


50.86 | 
45.81); 
21,06 | 344.351 | 
57.30 | 312.955 
48.71 | 286.812 
42.22 | 264.704 
45.76 | 245.763 | 
21,20} 229 353 | 
59.97 | 214.999 
20.24 | 202.337 
5.06 | 191.084 
1.06} 181.018 
57.54) 171 959 
18,90 | 156,315 | 
16.86 | 143,281 | 
15,22 | 132 254 
48.17 | 122 803 | 
36.77 | 114.613 
26.83 | 107.447 
7.33 | 101.122 
80.31} 95.505 
23.65| 90.477 
57.16] 85953 
4557) 68.759 | 
17.90] 57.298 | 
58,38) 42.973 | 
22.68! 34.378 
38.89| 28 648 | 
33 33] 24.555 
29.16] 21.486 | 
5.93} 19.099 | 
11.33] 17 189 | 


30.848 | 
: 


36.77 
83 | 107.447 | 
7.35 | 101.122 | 

30.31 | 

28,65 | 
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2,000 
2,500 
3,0€0 
4,000 
5,000 
6,000 
7.000 
8,600 
9,009 
10,000 


eg. 
7 
6 
5 
6 
4 
4 
4 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
0 
0 
0 
| 0 
| 0 
?¢ 
| 9 
0 








Railways are first laid out in straight lines, and curves 
are afterwards inserted. Thus the case which most 
frequently occurs ia practice is that of a curve that has 
to be putin to connect two straight lines inclined to 
one another at a certain angle, called the intersection- 


angle, 

Let A T, BT, Fig. 2, be two straight portions of the centre 
line of railway meeting in T ; then it is manifest that any 
number of curves will connect A T and BT, since any 
number of circles can be drawn touching these two lines. 
Various considerations determing the proper curve to 
employ in any particular izstance. 

(1) A minimum radius is generally laid down for each 
particular railway depending upon the nature of the ground 
and nature and gauge of the railway. 

(2) Ceteris paribus the larger the radius of the curve 
tke better. 

(3) The nature of the ground and the buildings or 
obstacles upon it may necessitate the curve passing through 
certain points or avoiding certain localities. 

Let R be the radius of the curve. 

»» O be the half angle of intersection. 
» LA=T B=T the tangent. 
3, DC=V, the versed sine. 
ee 
Then OA-ATtwu.ATO 
R=T tan. 6 
T=K cot. 6 
AgainOT=OD+DT 
Reosec. 6=R+8 
S=Ki(cosec.§=1) . ‘ 
Alco the angleO AC=90-CAT 
=A TC 
=6 
.. DC=O0D-O0C 
V=R-Rsin. OAC 
=R (1-sin. 4) . 


=». 


(4) 

From Fig. 1 it is manifest that the angle subtended 
at the centre by each chord is double the primary tan- 
gential angle. Hence in Fig. 2 the numbcr of chords in 
the entire curve, 


— Angle AO B 


» 
“ 


= (5) 
If @ and g be expressed in minutes this formula will 
become, 


(6) 


5 — 
Number of chords = —e. i 


From Fig. 3 we have: 
Length of carve AOB 
27K 360 
_ 180-26 
; ~ 360 
vee 
ae) 
(90—6) ss 
. lengthofeurve=tR gy - (7) 
If § and a be expressed in minutes this formula will 


become: 


Length of curve=.0005817 R (5400-6) . (8) 


Fug # 


These right equations and the table of tangential 
angles suffice to mect all ordinary cases of staking out. 
One of the following three methods may be adopted 
according to circumstances: 


First Metuop. 

Measure the intersection angle carefully ; determine on 
the radius of the curve, calculate the length of the tangents 
by equation (2), measure off these tangents; set up the 
theodolite over one tangent point and stake out the curve 
till it joins in with the other tangent point. Where the 
curve is tolerably short, this method will generally suffice. 

Seconp MEtTHop. 

Do the same; but stake out from both tangent points, 

and join in the middle of the curve. 
Tnrirp MEetuop. 

Calculate the tangents as before, the Jength of the curve 
by equation (8), the number of chords by equation (6), and 
the distance S by equation (3). Set out T D=S bisectimg the 
angle of intersection, and from the middle point of the curve 
thus found, set out the odd distances to the whole chain- 
pegs on eachside. Stake out the rest of the curve, work- 
ing from the centre of the curve to the tangent points at 
each end. Half the length of the enrve added to the 
chainage of the first tangent point gives the chainage of the 
middle point of the curve. Theodd number of feet in this 
cbainage must be set back, and its defect from 160 ft. set 
forward to obtain the two whole chain-pegs nearest to the 
middle point of the curve. The tangent to the curve ut D 
is of course perpendicular to T D. 

OBSTACLES, &¢. 

If obstacles occur which render part of the curve 
inaccessible, any number of pegs may be left out, and the 
remainder proceeded with by measuring long chords. 

In Fig. 1 (see previous page), suppose that B and C are 
inaccessible. Set out the tangential angle A D=8° and 
measure the chord A D=2 R sin. 3@, equation CY), 

If the intersection point be inaccessible, maka use of 
one or more transversals, 

Let B A, C A, Fig. 4, be two straight portiens of the 
centre line of a railway meeting in the intersection point 
A which is inaccessible. Take any convenient points D 
and Ein AB andA C, measure DE, and the angle at D 
and E.* Then 

A=180—(D+E) . 

Compute the length of the tangents by 

In the triangle A D E, 


sin. A 


. ° (9) 
equation (2) 


» (10) 


and 

,_DE sin. D 
‘ sin. A 
The difference between A D and A B gives the position 
of the tangent point B, and that between AC and AE 
gives the position of the other tangent point C. We 
can now stake out the curve by the first or by the second 
method. To employ the third method we must find the 
middle point of the curve. Suppose AF to be a line 
from the intersection point to the centre of the circle of 
which the curve forms part, then the angle AF D— 


~* Unless anything to the contrary is stated ‘‘ the angle 


A} . « ‘hy 





(@+E) and A F E=(6+D)*. 
compute 


In the triangle AFD 


got Die (12) 
sin. AFD 
and 
a Fat Doin. D 

sin. A F D 
Compute A G by equation (3). 
The difference between A F and A G gives F G. 
Measure D F (already found), set up the theodolite 
on F, lay off the angle D F A, and measure the distance 
FG. The centre of the curve being G, the third method 
of staking out can now be proceeded with. 

The transversal may cut the curve (asin the figure), 
tonch it, or fail to meet it. It may also be on the 
opposite side of the tangent points from the intersection 
point, and then A Dand AE will be greater than A B 
and AC, If the transversal does not meet tho curve, 
but lies between the tangent points and the intersection 
point, A G will be greater than AF. With two trans- 
versals the procedure is the same. Measure D E and 
KE L and the angles D, E,and L (ig. 5). Calculate G E 
and EF, Then DF and L Gare known. The angles 
at E and L having been measured, the angle at F may 
be inferred, and D F having been found the case 
becomes that of a singje transversal already described. 

Any number of transversals may be used, and the 
ease reduced to that of a single one in the manner 
above described. The angles at the points of intersec- 
tion of the transversals should be measured accumu- 
latively in the same direction as is done in traversing. 
The defect of their sum thus obtained from 360 deg. 
will be equal to the intersection angle. 


(13) 


CompounD CuRVEs. 

Let BT and KT, Fig. 6, be two straight portions of the 
centre line of a railway instersecting at T, and let O be 
the centre of a circle touching BT in A. It is required 
to find the radius of a second curve which shall connect 
the curye A I’ E with the straight line C T, and be tan- 
gential to both. 

Where the Curve AF EF falls short of the Second Taigent 
C T.—Draw the radius O A and draw OD perpendicular 
to CT, cutting the curve in FE. 

It is manifest that a tangent to the curve at any point 
between A and E will, if produced,cut CT. Hence the 
required curve must leave AF E somewhere between 
these points. : 

From Aacurve might be drawn to touch CT; but 
this would dispense altogether with the curve A FE, 
and would simply amount to increasing the radius A O, 
At E a tangent to the curve A F E would be parallel to 
CT, that is to say a curve even of infinite radius would 
never meet C T. 

On the curve AF E, between the points A and E, 
select any point F, from which it is convenient for the 
second curve to commence. The nearer F is to A, the 
smaller will be radius of the required auxiliary curve, 
and the nearer to E the greater will this radius be. 

Let the angle BT > be denoted by 2 @. 
BOP . a wes 
= be the length of the tangent A 'T. 
r be the radius of the given curve. 
ve auxiliary curve. 
Draw a tangent to the curve at the point F, intersecting 
BT and C T in GH, make H K=H P, and through K 


EE 


/ 2 x 


> 
” v ” 


E\F 


oN 


vii —— 


K 
/ Fig § 


\V, 


y 2 
i 
yo 
draw K Q perpendicular to C T, cutting F O produced 
in Q. Then since tne angles at K and F are right 
angles and F H equal to II K it follows that F Q=K Q. 
Hence a curve drawn with centre Q and radius Q K 
or Q F will touch K T in K, and have the same tangent 
and the same normal as the curve AF E at the point F 


The angle TG H=180-A GH 
a 


=2 2 
Also T HG=180-GTD-TGH 
=180—2 (4- ¢) 
AndTG=A T-—-AG 
=T—2 tan. 9, 
Therefore in the triangle T G H 
_ T Gsin. 2 9 
sip. 2 (6+) 
_(T—r tan. 9) sin. 2 6 


sin.2(9@+9) 


Fi g & 











D” means the acute angle at the point D. 


* @=half the intersection angle, 
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,_.(T—r tan. %) sin 24 
. = a —rtan. (14) 
.. FH=GH-G win. 2 (+) 
The angle AO D=189—-A TD 
=180-2 9 
“. FQK=FOD 
=180-29-2 ¢ 





=180—2 (9+ 2) (15) 
Hence F H=F2 K 
=R cot. (A+ p) sin. 26 (Tr om ¥) Ly tan. 2 
. me sin. 2(9+ 9) _ 
R= sin. 26(T—rtan.%) _ rtan. P (16) 


cot. (9+) sin. 2(9@+2) cot.(d+? 

When the Curve AF E passes beyond the Tangent C T 
cutting it in the Points L and M (Fig. 7).—In this case the 
construction is the same, and the value of R is the same. 
The tangent point F of the two curves must be between 
AandL. The nearer F is to A the greater will be the 
radius of the auxiliary curve; and the nearer to L the 
smaller will this radius be. Comparing Figs. 3, 6, and 7, 
it is manifest that the primary curve will intersect the 
second tangent or not, according as R is either greater or 
less than T tan. 6. 


% \ \e 
or \a— ’ 
a m, ee _ \ 
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If the two branches of a curve for any reason do not 
meet correctly, they may be connected by an auxiliary 
curve of smaller radius. This is equivalent to finding a 
circle which shall touch two given equal circles inter- 
nally. The ares of equal radius GBD, HBA, Fig. 8, 
having been found to intersect in B, instead of coinciding, 
their tangents at the point B are inclined to one another 
at a certain angle «. 

Let O and P be the centres of the two circles. 

.» OB=P B=R be the radius of the given curves. 

Join O P, OB, BP. The inclination of the 
normals OB and BP is equal to the inclination of the 
tangents, hence the angle OBP=a. Bisect the angle 
OBP by the straight line BF. 


Gg . « ee ----#4 
< é F ] 
| \ 
\ \ / 
\ ’ / 
\ \ 
% Y 
N a ihe AZ 

cae a te asa fug 8 


It is mani‘est that the centre of the required auxiliary 
circle must lie in the straight line B F. 


Now O F=F P=R sin. = (1) 


Therefore the radius of the required circle must lie 


between zero at the point Band R (: — sin. = ) at the 
point F. 2 


~Take any convenient radius—r—for the auxiliary 

curve; and from O and P as centres describe ares inter- 
secting one another, and the line BF in E such that OE 
=E P=(R-r). 

Join PE, OE and produce them to meet the branches 
of the primary curve A and D, Then EA=E D=,r; 
and E is the centre of curvature of the required auxiliary 
are, 

R sin. 2 
” 


Sin. OEF=sin. BE D=Y F- 





OE -R (7) 
Length of are BD=B hn” = (BOD) 
180 
ae eae 
(=R@ED)-2) ag 
" 120 


Measure back B A and B D to find the points of 
departure of the new curve. To find the length of the 
auxiliary arc A D we have 








Length of are A D=2x mrtey?) 


_* r(BED) 
ns 90 

When the ground is difficult, and the surveys have 
been made hurriedly, it may happen that in restaking 
out the centre line, after the earthwork is finished, some 
of the curves do not fit the straight portions correctly. 
When this is the case it is too late to alter the radius of 
the curve, as the latter would leave the centre line of the 
banks and cuttings; the proper procedure is to employ 
an auxiliary curve in the manner just described. 

Compound curves should never be used to patch up 
incorrect work which can be rectified. At any time 
before the earthwork is far advanced, or in any situation 
where it is possible to do s0, if anything wrong is dis- 
covered in a curve, carefully remeasure the intersection 
angle and tangents, and try it over again. 

Reverse curves, called $ or serpentine curves, should 
never be permitted in the main line of a railway, as they 
involve a sudden change of cant from one side to the 
other. Curves in opposite directions should always have 
a piece of straight between them. 


(19) 








COMPOUND FAN ENGINES. 

WHERE engines have to be driven day and night from 
year’s end to year’s end, and where any temporary 
stoppage is accompanied by great loss and inconvenience, 
it is of the utmost importance to obtain steady rotary 
motion and consequently a minimum of strains passing 
through the working parts. For this reason compound 
engines are now being introduced, even at the mouths 
of coal pits, where of course economy of fuel is gene- 
rally a very minor advantage, the slack used being often 
only of a nominal value. In the Wigan district, Messrs. 
Walker Brothers, of the Pagefield Iron Works, have 
erected several sets of tandem compound engines for 
working the large Guibal fans necessary to produce the 
required ventilation, and we lately had the opportunity 
of seeing some of the engines at work. Of some of these 
we this week give a two-page engraving with other views 
on yage 56. 

In our illustrations Fig. 1 showsa side elevation of the 
general arrangement of the engines at the Abram 
Colliery, where they have been working most successfully 
for some time. It will be seen that these engines 
are duplicates, as is almest always usual in such cases, 
two sets of cylinders being provided on one long bedplate, 
so that one engine can be readily uncoupled from thecrank- 
shaft and replaced by the other set when required. The 
high-pressure cylinders are 20 in. in diameter and the 
low-pressure cylinder 36 in., the stroke being also 36 in. 
They usually work with a boiler pressure of 70 Ib. per 
square inch and make 46 revolutions per minute, cutting 
off at about three-eighths of the stroke in each cylinder. 
They are provided with a vertical air pump and con- 
denser common to both engines driven by a shaft worked 
by areturn crank from the maincrank. They generally 
produce a water column of 4 in. and deliver 280,000 cubic 
feet per minute. Sometimes these eugines are worked 
condensing and sometimes non-condensing when the 
supply of condensing water runs short. From trials 
made it appears that when running for 165 hours non- 
condensing they consumed 75 tons 10 ewt. of slack when 
indicating 186 horse power, being equal to 8.17 pounds 
per horse power per hour, and when working condens- 
ing they burned 45 tons 11 ewt. of slack in 166 hours, 
indicating at the same time 165 horse power or 3.72 1b, 
per hour. The slack used at the boilers is the inferior 
kind which cannot be easily sold, 

A very similar arrangement has been adopted in a 
neighbouring pit belonging to Messrs. Scowcroft and Co., 
which is illustrated by Figs. 2 to 13. These engines are 
smaller than the ones last described, the cylinders begin 
18in. and 33in. in diameter by 30 in, stroke. Fig. 13 
shows the side elevation of the general arrangement 
of one of the engines. Fig. 2 shows a side and 
Fig. 3 an end elevation of the fan, which is 40 ft, in 
diameter by 12 ft. wide. As the whole of the air is 
admitted at one side of the wheel, there is consequently 
a considerable lateral thrust which is very efficiently 
provided for by the arrangement shown in Fig. 4, from 
which it will be seen that close to the main bearing a 
square threaded screw is cut on theshaft. A large gun- 
metal nut bolted together in halves is placed on this 
screw, and is capable of being moved endways and 
worked in position against the flange of the main bearing 
brass which takes all thethrust. Fig. 5 shows the cast- 
iron centres to which the wrought-iron arms are fastened 
A general sectional plan is shown at Fig. 6, and Figs. 7, 
8, 9, and 10 give cross sections of the high and low- 
pressure cylinders and of the bedplate. From Fig. 6 
it will be seen that the condensing cylinder is placed 
nearest to the crankshaft, the high-pressure cylinder 
being placed behind it, and separate eccentrics are used 
to work the valves of the two cylinders, the rod for the 
high-pressure cylinder passing through a cored-out 
passage between the valve face and the barrel of the 
low-pressure cylinder 

Figs. 11 and 12 show a vertical section and plan of the 
air pumps and condenser, the former being 21 in. in dia- 





meter by 15 in. stroke, By means of the two-way valve 


on the top of the condenser the steam can either be 
exhausted into the atmosphere or sent into the con- 
denser. Both the engines which we have described are 
remarkable for massive proportions and ample wearing 
surfaces, which together with the good workmanship 
and material employed by Messrs. Walker make them 
exceedingly satisfactory engines for the very critical 
duty they have to perform continuously. 








NOTES FROM THE SOUTH-WEST. 

Electric Lighting at the Severn Tunnel.—We are in- 
formed by Mr. J. Parsons, the manager of the Great 
Western Electric Light and Power Company (Brush 
system), Limited, that for some months tte contractor for 
the Severn Tunnel works (Mr. C. V. Walker) has had in 
use the necessary dynamo machines for running ten of the 
are lights, and so satisfied has he been therewith that he 
has given an order to the Great Western and Electric 
Light and Power Company to supply him with one of the 
large Brush dynamos for forty arc lights, and its comple- 
ment of lamps. It has been delivered at Portskewett, 
and ” be utilised for lighting the interior of the 
tunnel. 


Bristol Water Works.—A Bill to enable the Bristol 
Water Works Company to construct additional works, 
and to raise 320,000l. additional capital by shares or stock, 
and 80,0001. by borrowing powers, came before a Parlia- 
mentary Committee on Tuesday. Mr. Bidder, Q.C., said 
Bristol had grown very considerably, and the demand for 
water had consequently increased. To adequately supply 
the city and district 5,500,000 gallons of water per diem 
were required. The existing sources of supply only gave 
4,500,000 gallons, although in wet seasons they yielded 
considerably more. To provide additional sources of 
supply the company required additional capital. The 
estimated cost of the new works proposed was 320,000I. 
The company, therefore, asked for powers to raise that 
amount, and additional capital by borrowing to the extent 
of 80,0002. When before the House of Lords the company 
proposed following the precedent, that the dividend should 
be limited to 7 per cent. As in the case of all water com- 
panies, the dividend on the ordinary capital was limited to 
10 per cent. The Corporation of Bristol opposed them. 
The Committee decided to limit the dividend on the addi- 
tional capital to 5 per cent., and consequently the company 


had limited the interest to that amount in their Bill. The 
Bill, as amended, was passed. 
Somersetshire Drainage Commissioners. — At’ the 


monthly meeting of the Somersetshire Drainage Commis- 
sioners on Wednesday, under the presidency of Colonel 
Luttrell, resolutions were adopted approving of the draft 
orders to the Enclosure Commissioners, sanctioning the 
borrowing of 14,0U0l. for expenditure in the Upper and 
Lower Bure districts, and 600U/. in the Parrett and Tone 
districts, to be repaid by instalments within thirty years. 
It was further agreed that all the separate drainage 
districts above Bridgewater should contribute in such pro- 
portions as the Commissioners might hereafter decide to 
the repayment of the 60001. 

South Wales Iron and Coal.—The exports from Cardiff 
and Newport, both of coal and iron, in June were very large, 
larger than have been known for some time, Carditf having 
for the second time this year shipped over 500,000 tons of 
coal to foreign ports, while the shipments from Newport 
have never been reached before. Cardiff shipped last 
month 516,284 tons of coal to foreign ports; Newport, 
115,366 tons ; Swansea, 70,994 tons; Llanelly, 7518 tons. 
For June, 1881, the shipments were: Cardiff, 492,740 
tons; Newport, 94,945 tons; Swansea, 74,065 tons; and 
Llanelly, 5823 tons. The coastwise shipments were: 
Cardiff, 68,138 tons; Newport, 81,379 tons; Swansea, 
62,859 tons ; and Llanelly, ¥961 tons. The shipments of 
iron last month were: Cardiff, 17,492 tons; Newport, 
9551 tons ; Swansea, 251 tons. For June, 1881, the iron 
shipments were: Cardiff, 17,152 tons; Newport, 23,580 
tons ; and Swansea, 36 tous. The coke shipments were : 
Cardiff, 3029 tons; Newport, 316 tons; Swansea, 247 
tons. 

Swansea.—The exports and imports of this port have 
presented some improvement. Cargoes of a much larger 
calibre are being shipped. The complications in Egypt 
bave stopped all chartering operations for the East. ‘The 
iron trade has maintained the improvement recently noted 
in it. 











Ayr Harbour ExTension.—The Ayr Harbour Trustees 
have resolved to extend the Ayr south pier at a cost of 
about 56001., the contractor being Mr. Lane, South Shields. 
It is proposed to drive piles round about, and to fill in 
the space between them and the present pier with concrete, 
thereby making the pier 16 ft. wider, or double its width 
at present. 





Evecrric LigHtine.—At the meeting of the Chesterfield 
Town Council, a letter was read from the Hammond Elec- 
trie Light and Power Supply Company asking, in view of 
the passing of the Electric Light Biil now before Parlia- 
ment, for the consent of the Corporation to run wires in 
the streets of the borough for the purposes of private light- 
ing. The mayor remarked that the request was one of 
very great importance, for a compliance with it would give 
the company a monopoly of public and private lighting by 
electricity in the borough. He did not suppose that the 
Corporation would without further consideration be pre- 
pared to grant such power, and perhaps tle best way would 
be to refer the communication to a committee. Alderman 
Wood moved that the matter be referred to tie Watch 
Committee, and this was unanimously agreed to. 
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THE BERJOT ELECTRIC LAMP. , from the locking of the case containing the clockwork, 
We reproduce from La Lumiere Electrique the following | but when the carbons are so near together as to restore 
description and illustration of the Berjot electric lamp, | 
of which several were shown at work in the Paris Electri- | 
cal Exhibition of last year,in the pavilion of the Adminis- | 
tratioa des Postes et Telegraphes, and in Salon No. 9. The | 
lamp consists of a casing of the form shown enclosing | 
the mechanism, the clockwork being held in the frame | 
AB, at the top and bottom of which are the four flat | 
springs RR! suitably regulated, and on which react, | 
under varying conditions, the two electro-magnets E E). | 
One of these electro-magnets tends to raise this cage, the | 
other to move the mechanism. The first one, E, is covered | 
-with coarse wire and is placed in the main circuit with | 
the carbon; the other, E!, is formed with fine wire, and is 
placed in a derived circuit. As shown, they are straight 
magnets, the cores of which are cut in the middle, 
of which one-half N constitutes the armature, In this 
manner are combined the reciprocal action of a solenoid, | 
and the attractive action of the magnetic core. The frame 
containing the clockwork carries the weight of the upper 
carbon-holder, which is adapted to a long rack C, gearing 
with the first wheel of the clockwork, through the pinion 
P. A counterweight M, acting in conjunction with the 
upper carbon-holder, tends to pull down the frame con- 
taining the clockwork, but which is resisted by the 
electro-magnet E, which retains it in a fixed position. 
The carbon-holder itself would always tend to fall if it 
were not held up by the clockwork of which the last 
wheel D is held by the brake F fixed to the case of the 
lamp. As this brake may be raised or lowered by the | 
action of the electro-magnet E' the rack of the upper | 
carbon-holder is free to move when the magnet E! is in 
action, the approach of the two carbons resulting from 




















at the arc, the magnets E 


' t ) | the strength of the current 
this action, which takes place when the are is sufficiently | raise the cage A B, and the fine wire magnet E! releasing 


weakened to give to the electro-magnet E' an excess of | 


power over the other. The approach of the carbons is 
moreover effected conjointly with that which results) 


the brake F prevents the clockwork from moving until 
the arc again becomes weakened. 
The apparatus is so sensitive that the case AB is in a 


constant state of vibration, and as the clockwork is never 
stopped abruptly on account of the delicate action of the 
| brake, very slight difference in intensity can be corrected 
without any appreciable variations in the steadiness of 
the light. When the rack has arrived at the end of 
its travel, that is when the upper carbon is consumed, 
a stud on the rack presses on a contact piece, and 
shunts the current into the circuit of other lamps. In 
order to secure a prolonged service with this regulator 
without renewing the carbons, a moditication is devised 
by M. Berjot, in which several racks are employed, on» 
| coming into action asthe previous one is thrownout. As 
| will be seen the mechanism of the lamp is very simple, 
its action is sensitive and certain, and its details have 
been very ingeniously worked out by the inventor. We 
may mention that a modification of this system is 
employed for lighthouse illumination on the French 
ccasts, 





Tue Evecrric Light AND PoweR GENERATOR Com- 

PANY.—An extraordinary general meeting of the Electric 
Light and Power Generator Company (Limited) was held 
on Friday the 14th instant at their offices,t47, Cannon-street, 
when a special resolution confirming the intended change 
of the name of the company to ‘‘The Maxim-Weston 
| Electric Company (Limited)’’ was unanimously passed. 
| The chairman, Admiral Sir E. A. Inglefield, in proposing 
the resolution, amongst other matters remarked that 
a very successful exhibition of the company’s lights was 
at that moment being made at Reading, where the Royal 
Agricultural Show was being held, 20,000 persons having 
it was stated made special visits to view the lights ; he als» 
referred to the statement recently made by Mr. W. T. 
| Sugg, that in testing the electric lamps burning in the 
| streets of London, he found the actual light given through 
| the globe by the Weston lamp (which however, Mr. Sugg 
| erronerously called the Lontin lamp) to be equal to 14¢6 
| candles, while the light given by the lamps of two other 
| systems, which he tested at the same time, he found to be 
respectively 114 and 557 candles. 
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AIR COMPRESSORS. 

WE reproduce from our contemporary the American 
Machinist the annexed particulars of an air compressor 
intended for use in connexion with a hydro-pneumatic 
elevator. 

‘The accompanying engravings represent two views of 
an air compressor recently built by Weeks and Halsey, at 
their shops, corner of Front and Pearl-streets, Brooklyn, 
N.Y. This compressor forms part of a complete plant of 
elevating machinery for the city of Stockholm, Sweden, 
and is tu be placed in a tower standing in the Stadsgarden. 
This tower is connected with the adjoining high ground of 
Mosebacke by means of an iron bridge 480 ft. long, of 
which 312 ft. is a single span, joined at one end to the 
tower. The height of the tower is about 135 ft. over all, 
but the descent from floor to floor is 112 ft. 

““Two independent quick-running passenger elevators 
are to be placed here, and suitable waiting-rooms are pro- 
vided at the top and bottom. ‘The sides of the tower are 
open, except at the top and bottom. The base is enclosed 
hy a building 40 ft. long and 65 ft. wide across the wings, 
containing waiting-rooms for passengers, ticket office, and 
entrance and exit passages leading to the elevators. The 
machinery is all placed in the basement. 


“The form of elevator adopted is known as the ‘ Hydro- | 


pneumatic,’ the invention of Mr. George Johnson, of Cin- 
cinnati. We illustrated and described this elevator in our 
issue of August 14, 1880, and will now simply say that it is 
of the class known as hydraulic; that is, it is operated by 
the pressure of water acting directly against a piston, 
which, as it moves forward, either pushes the car up ahead 
of it or draws it after it by means of hoisting ropes, which 
are generally passed over sheaves so arranged that the 
distance travelled by the piston shall be only a fraction of 
that through which the car is moved. It is peculiar to this 
elevator that the water, instead of being forced into tanks 
at the top of the bnilding, is enclosed in a tank in the 
basement and forced out at any desired pressure by means 
of compressed air admitted » A 


reservoir, in which the pressure is maintained by means 
of a compressor, the operation being as follows: 

‘*The driver in the car, by pulling the hand rope, admits 
the compressed air into the water tank, and the water into 
the hydraulic cylinder through the hydraulic valve, which 
is arranged so as to open a little later than the air valve. 

| This water, entering the hydraulic cylinder, pushes for- 
| ward the piston, thereby raising the car. A reverse motion 
of the hand rope closes the valves, leaving the car sup- 
ported firmly upon an incompressible column of water, and 
a further pull allows the air contained in the water tank 
to pass into the back end of the hydraulic cylinder, and 
opens the hydraulic valve. The weight of the car forces 
the water back into the water tank, and the displaced air 


passes, without expanding, into the space behind the, 


receding piston, thus making the pressure the same on the 
| opposite sides of the piston, thereby putting it in an equili- 

brium and not in any way retarding the descent of the 
|car; that motion being entirely under control of the 
| hydraulic valve. 

‘* During the descent the compressor forces this air back 
| into the reservoir. An arrangement for throttling the air 
| as it enters the water tank, suiting the pressure to the load, 
effects a considerable saving of air in carrying light loads, 
and the economy resulting from pumping the half expanded 
exhaust directly back into the receiver is apparent without 
explanation. 

** A special form of compressor is required to handle this 
air to advantage, for, although less power is actually 
| required to raise the air, already at considerable tension, 
| to the full pressure than would be required to compress air 
| of atmospheric pressure only, yet in the former casea much 
larger quantity of air is passed into the receiver at each | 
stroke than in the latter, and with this increase of capacity 
comes a corresponding, though much smaller, increase of | 
resistance, depending upon the ratio between the pressure | 
of the air in the suction and that in the receiver. 
‘* The compressor must be able to antomatically start up | 





suction ; for if it returns all the exhaust air, very little 
free air will be required. The compressor shown in the 
engravings was designed in order to meet these require- 
meats. 

‘* The engines, set at an angle of 60 deg. with each other, 
have pistons 12 in. diameter by 14 in. stroke, and the two 
single-acting air cylinders have the same diameter and 


stroke as the steam cylinders. The relative position of the 
two steam cylinders, while it avoids dead centres, also 
gives a turning force suited to the varying resistance of the 
compressor plungers. The relative positions of the air 
cylinder cran':s are also carefully considered, so as to give 
the most uniform relation of the driving force to the 
resistance, and finally the arrangement of the steam valves 
is such as to modify the distribution of steam on the two 
eylinders to still fartherassist. The result is a much more 
uniform motion than could otherwise be attained, permit- 
ting the use of much lighter flywheels, and providing the 
ability to start off readily at any part of the stroke. 

‘*The supply of steam is controlled by a regulator of new 
design, which not only stops the engines when the air has 
reached the required maximum pressure, but also starts 
them, whenever air is exhausted into the suction. The 
action of this regulator is instantaneous, it being very 
sensitive. and controlling the engines admirably. 

‘* By this arrangement the compressor in practical opera- 
tion is only in motion during the discharge of air into its 
suction chamber. Working at full speed it passes this 
exhaust air, already charged with vapour and cooled by its 
expansion, directly back into the receiver, a large quantity 
at each stroke, and then stops so that no power is wasted in 
useless pumping or in wiredrawing the steam. While the 


| machine is running it is working to its proper capacity and 


economically, and when it is at rest only enough steam is 
circulated through the cylinders to keep them hot and dry. 
‘* The plunger connecting rods are of unusual length, 
and are provided at their lower ends with a ball journal 
5in. in diameter, working in adjustable composition boxes. 


ve its surface, from a’ under any pressure whenever any air is exhausted into its The plungeris 17 in. long, and the bearing is near it centre, 
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by which arrangement the side thrust is evenly distributed. 
This construction also permits of the gradual rotation of 
the plunger, which secures even wearing. 

“The crank flywheels are 4ft. in diameter, and their 
momentum witk the weight of the connecting rods is thrown 
directly upon the load. Thecrank pins of the air cylinders 
are of steel and very large, and the crank-pin to which the 
two engines are connected is as large as the shaft, the 
whole being forged in one piece. ‘The bearings are all 
ample, and lined with composition. The bed is made in 
three sections, the two outside sections supporting the 
centre. : 

‘“‘ The air cylinder is surrounded by cold water, which 
first circulating through the lower head enters the tank, 
and is carried spirally around the cylinder, and drawn off 
at the surface. Perhaps the most effective cooling surface 
is furnished in the plunger, which is arranged with goose- 
neck pipes. that dipping into the water tank provide for a 
constant circulation through the plunger. ‘The water thus 
circulated does not come in contact with the connecting rod 
brasses, these brasses being situated in a pot, which is let 
down iuto the plunger. ‘This pot provides a reservoir of 
oil, which entirely surrounds the lower brasses. 

‘ The lubrication of the air plungers is effected by means 
of asmall pire, not shown in the cut. One end of this 
pipe is joined to the suction chambers, and the other 
inserted in a pot of lubricating mixture, heated by the 
steam pipe. This mixture not only serves aé a lubricant, 
but carried by the warm air it coats the interior of the 
pipes and tanks, and prevents corrosion. 

“‘The air valves are made entirely of phosphor-bronze, 
carefully ground and fitted. Any one of them can be 
removed and replaced by a duplicate in a few minutes 
There is no rubber or fibrous material about them to burn 
out. They are arranged to avoid the possibility of being 
drawn into the cylinder, and being in the bottom they 
drain away any water that may happen to get into the 
cylinder. The clearance can be made as small as desired, 
by adjusting the brasses in the plunger, which are espe- 
cially arranged with liners for this purpose. 

‘** This compressor is intended to supply the air for two 
elevators, ranning constantly, and to maintain an air pres- 
sure of 80 lb., with 60 lb. steam. In the trial, which was 
made to resemble as closely as possible the required work- 
ing conditions, a pressure of 80 lb. was readily maintained, 
blowing from the safety valve, with the steam gauge rang- 
ing from 301b. to 401b. With 60 lb. of steam an air pres- 
sure of 1121b. was maintained, and exhaust air admitted 
as high as 901b. pressure. As the machine was standing, 
blocked up on the shop floor, it was not considered safe to 
test it any more severely, especially as the test made far 
exceeded in severity the requirements.” 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the occurrence 
of the Glasgow annual fair holidays, the pig-iron market 
has been in a great measure a blank since last report; 
at all events the brokers and merchants were so much under 
the influence of the holiday feeling that they held no 
market on Thursday afternoon, or during any part of the 
day on Friday or Monday. The market was strong on 
Thursday forenoon, and transactions were reported at from 
50s. to 5Vs. 2d. cash, also at 503. 2d. up to 50s. 4d. one 
month, the close being sellers at 50s. 2d. cash and 50s. 4d. 
one month, ani buyers near. When business was resumed 
yesterday morning a strong feeling was displayed, as buyers 
showed agreat desire to invest. Transactions were reported 
during the forenoon first at 50s. 4d. cash, which was paid for 
a few lots, and subsequently at 50s. 6d. up to 50s. 73d. cash, 
while towards the close even as high as 50s. 11d. cash, was 
paid, and upto 5is. 14d. one month. A large amount of busi- 
ness was done, and at the close of the forenoon market there 
were sellers asking 50s. 11d. cash and 51s. 1d. one month, 
and bryers offering 1d. per ton less. The afternoon market 
was steady with a moderate amount of business done at 
from 50s. 11d. down to 50s. 84d. cash, alsoat 51s. 14d. down 
to 50s..10d. one month, the close being buyers at 50s. 9d. 
and 50s. 10d. cash and one month respectively, and sellers 
near. Business was done in the forenoon market to-day 
at 50s. 9d. down to 50s. 8d., and then up to 50s. 11d. cash, 
and 50s. 10d. up to 51s. one month, and at the close there 
were buyers offering 50s. 13d. cash and 51s. one month, and 
sellers wanting one penny per ton higher. The market was 
steady during the afternoon, and a good business was done 
at 50s. 11d. and 51s. cash, also at 51s. 1d. and 51s. 14d. one 
month, the close being sellers at 51s. cash and 5ls. 14d. 
one month, and buyers near. It is evident that the market 
is now a good deal under the influence of the speculative 
element which is at work ; indeed, it is said that at the 
moment there is something like a ‘“‘ boom’’ in that respect. 
There does not seem to have been any serious effect pro- 
duced upon the Glasgow market by the recent heavy 
failure of Mr. Muller at Middlesbrough. The general tone 
of business in the home trade is very good, and there is 
every indication of a good steady trade being done in every 
branch of the iron industry for some time tocome. The 
productive power, fortunately, is equal to any demand 
that may be made upon it. Some orders have recently 
been placed here on account of American and Canadian 
houses, but buyers in the Dominion are holding back to 
some extent in anticipation of lower freightage rates being 
secured. Being influenced in some measure by the recent 
advance in prices, various German and other Continental 
importing firms have been induced to place their orders 
for pig iron more freely, but up to tke present only 
moderate shipments from the Kast Coast ure reported 
Hematite brands are still quoted firm, up to 57s. being 
a:ked, and there is a fair inquiry for early delivery 
The shipments are remarkably good for this time of the 
year, amounting for the week ending last Saturday to 





13,136 tons, as compared with 10,474 tons in the preceding | 
week, and 11,118 tons in the corresponding week of last 
year. ‘They included 2940 tons for the United States, 
1250 tons for Canada, 340 tons for Australia, &c., 730 tons 
for France, 1493 tons for Germany, 1354 tons for Holland, 
and lesser quantities for other countries. There is still a 
redaction of the stock held by Messrs. Connal and Co. in 
the public warrant stores. Yesterday’s decrease was 275 
tons, leaving 635,010 tons. Some of the makers are very 
bare of stocks. 


Award of a Gold Medal to the Steel Company of Scot- 
land.—A telegram has been received officially notifying, on 
behalf the New Zealand Exhibition, to the Steel Company 
of Scotland that the jurors have adjudicated to thema gold 
medal in consideration of their collection of specimens of 
steel made by the Siemens process. Thecollection contains 
many interesting examples of what the company are doing 
in the way of turning out rolled steel in plates, angle bars, 
bulb-tees, ship beams, &c., forgings, and castings. As the 
company’s steel is well known in New Zealand, both 
through the railways that are laid with it and through 
the inter-colonial ships that are built of it (including the 
famous Rotohama, built by Messrs. Denny), the Steel 
Company’s collection has excited a very great degree of 
interest amongst the visitors to the Exhibition. It is 
intended to leave the collection of: specimens in the colony, 
in response to a special request made on behalf of one of 
technical colleges. 


Inportant Shipbuilding Contract.—It is very gratify- 
ing to be able to announce that Messrs. Robert Napier and 
Sons, shipbuilders, Glasgow, have secured a large contract 
from a firm in Genoa. The order that has just been booked 
is for three steamers of 4000 tons each, or 12,000 tons in 
the aggregate. The vessels are intended for the traffic 
between Genoa and the River Plate, and a speed of 
15 knots is stipulated for in the specification. 


Government Contract for Travelling Cranes. — It is 
stated that Messrs. P. and W. M‘Lellan, engineers, Clutha 
Iron Works, Glasgow, have been asked by the Govern- 
ment to supply them as soon as possible with four powerful 
travelling cranes for use in Egypt. 

Contract for Water Pipes.—Messrs. D. Y. Stewart and 
Co., the well-known pipe founders, St. Rollox, Glasgow, 
have just obtained an order to make about 3600 tons of 
cast-iron pipes for the Brisbane Water Works. The price 
of the pipes, delivered at Brisbane, is said to be rather 
under 61. per ton. 

A Remarkable Pay Bill for a Shipbuilding Yard.—It 
has been reported in Glasgow this week that the pay bill of 
Messrs. John Elder and Co., shipbuilders and engineers, 
Govan, last week amounted to the enormous sum of 
upwards of 23,0001. The day-wage hands and _ piece- 
workers ara usually paid every fortnight, but on this occa- 
sion, owing tothe Glasgow Fair holidays, the cash received 
by each workman was for fifteendays’ labour. At present 
Messrs. Elder and Co. give employment to about 5600 
hands. Sach figures afford some indication of the extra- 
ordinary development of the shipbuilding industry on the 
Clyde. It rarely happens that such an army of workmen 
is under the supreme control of a single employer—Mr. 
William Pearce being the only partner of the firm known 
as John Elder and Co., of world-wide fame. 


Colonial Railway Appointment.—Mr. James Thallon, 
of the North British Railway Goods Managers’ Depart- 
ment, Edinburgh, has received from the Agent-General 
for the Queensland Government, London, the appoint- 
ment of Traffic Manager of the Government Southern 
and Western Railways in Queensland. Mr. Thallon has 
been in the North British Company’s service for the past 
twenty years. 

Wages of the Edinburgh and Leith Engineers.—As a 
result of an agitation amongst the Edinburgh and Leith 
operative engineers extending over some weeks, all the 
principal engineering firms bave granted to their employés 
an increase of 3d. per hour, and so making the present 
rate of wages 63d. per hour for 54 hours per week. It is 
not expected that any strike will take place, as the demands 
of the men have practically been conceded all round. The 
engineering trade of Edinburgh and Leith is at present 
very brisk, and several heavy contracts are in hand in 
some of the local works. 


Wick Harbour.—A special meeting of the Pulteney 
Harbour Trust was recently held to receive and consider 
a plan of harbour estension prepared by Mr. Barron, C.E. 
fhe plan was minutely inspected by the members, and 
there was also read the engineer’s report and estimate 
thereon. The extensions and improvements include an 
extension of tke south breakwater 600 ft., the north break- 
water 700 ft., deepening and refacing existing harbours, 
new harbour on north side of the present north pier, in- 
cluding the widening of the present north pier, the boat 
basin with its quays, and the embankment; a new bridge, 
a new north harbour, dredging, &c. The cost of these 
works, setting aside a sum of 800Ul. for contingencies, is 
estimated at 110,000/. Mr. Maclennan, the secretary, 
submitted a statement of the present and prospective 
revenue of the harbour, in which he showed that ona 
moderate estimate the income, were the proposed extensions 
given effect to, would increase from 5200l. per annum to 
9U00/. A sufficient margin would thus be left to pay 
interest on the money required and refund the capital 
borrowed. At present there is upwards of 30001. of a 
surplus after paying the ordinary expenditure and carrying 
on the affairs at the harbour. On the motion of Mr. Daff- 
Dunbar, of Hempriggs, seconded by Provost Rag, the plan 
was adopted, and it was instructed to be sent with relative 
documents to the Board of Trade for sanction, and to 
— necessary powers for borrowing the money be 
granted. 





Portsoy Harbour.—Messrs. Charles Brand and Son, con. 
tractors, Glasgow, have just secured an important contrac. 
in connexion with Portsoy Harbour, their tender being 
72851. 10s. ‘There were seven offers for the construction 
of the new works, one of them being upwards of 12,0001. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland lron Market.—Yesterday the market was 
firmer. The usual weekly meeting of Cleveland Iron. 
masters was held before ’Change, and the position of the 
trade was discussed. There was a disposition to raise the 
combination prices to 41s. per ton No. 3, but ultimately it 
was arranged that no official alteration should be made 
from 43s. 6d. per ton, it being understood that each indi- 
vidual ironmaster should be at liberty to sell for as much 
more as he could possibly get. 1t was known that during 
the previous few days makers had been selling pretty 
freely, and had obtained 44s. per ton for No. 3, and that 
some of them had quoted 6d. per ton beyond that figure. 
The market price yesterday was certainly 44s. The Glas- 
gow quotations were higher, and that fact had, as usual, 
considerable influence upon our market. It remains, of 
course, to be seen whether the rise in Scotch iron is purely 
legitimate or due to speculation. In the mean time it would 
be premature to pronounce astrong opinion on the subject. 
Messrs. Connal and Co., the warrant storekeepers here, 
have a stock of 120,412 tons, which is a decrease of only 
496 tons since Tuesday last. In Newcastle and other 
towns in the North, the Eastern complications have had a 
most unsettling effect upon commerce. 


The Manufactured Iron Trade.—There is no alteration 
in the condition of the manufactured iron trade. All the 
available works are in full swing on present contracts, and 
prices are maintained on the basis of ship plates selling at 
6l. 15s. per ton, and angles and bars at 61. 5s. The pro- 
duction is very heavy, and tends to check any attempt to 
advance rates. 


Shipbuilding and Engineering. —Both these branches of 
trade continue as busy as possible. The Tyne, Wear, and 
Tees present a most active appearance, and every week 
splendid steamers are launched. 


The Cleveland Mineral Evtension Railway.—The con- 
struction of this new railway is now being proceeded with 
near Brotton, in Cleveland, and it is stated that the work 
is to be carried on with all possible vigour. 


The Coal and Coke Trades.—There is no change in the 
fuel trade. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Davy Brothers (Limited).—The directors of Me-srs. 
Davy Brothers (Limited), engineers, Sheffield, have issued 
their annual report to the shareholders. In it they state 
that the profits of the company (after writing off 1400/. 
for depreciation of plant and machinery) amount to 
72221. 88. 5d., to which they add 18751. 103. 9d. balance 
of undivided profit for last year, making ‘a total of 
90971.19s.2d. From this sum they deduct 35411. 15s. 9d. 
(18541, 53. 9d. interest on mortgage and loans, and 
1687/. 10s. interim dividend paid last December), leaving 
for disposal 55561. 3s. 5d. Out of this amount the directois 
propose to pay a dividend equal to 84 per cent. for the year. 
‘Lhis will absorb 4050/., and the directors will be able to 
carry forward 15061. 38. 5d. to next year’s account. The 
sum of 982/. 5s. has been added to the capital account 
during the year for additional machinery. 

Yorkshire Union of Mechanics’ Institutes.—The designs 
sent in for competition by the students at the various 
mechanics’ institutes in Yorkshire have been exhibited this 
week at the oflices of the Union, South Parade, Leeds. 
About 1100 candidates presented themselves for examina- 
tion this year—a considerable increase on the preceding 
year. In the competition for the prizes given by the Cloth- 
workers’ Company there were nearly 100, who sent in about 
500 designs. For the most part the competitors have been 
painstaking, but in much of the work there is the same 
defect which marked previous competitions—the want of 
originality, which is in all proba%ility due to a lack of 
artistic and general culture on the part of the designers. 

Midland Institute of Mining Engineere.—Vhe annual 
meeting of the Midland Institute of Mining, Civil, and 
Mechanical Engineers has been held at the Institute 
Rooms, Barnsley. The officers for the ensuing year are as 
follows: President, Mr. T. Carrington, Kineton Park Col- 
lieries ; vice-presidents, Mr. John Gerrard (Government 
Inspector of Mines), Mr. J. O. Greaves, Wakefield, and Mr. 
W. H. Chambers, Barnsley. The annual dinner was after- 
wards held at the King’s Head Hotel, the President (Mr. 
T. Carrington) in the chair. 





Duranco.—Mr. J. Birkinbine, secretary of the United 
States Association of Charcoal Ironworkers, recently paid 
a professional visit to an iron mountain, near Darango, 
Mexico. Mr. Birkinbine estimates the mountain to be 
= one mile long, one-third of a mile wide, and 600 ft. 
high. 


RaILways 1N SoutH AusTRALIA.—The South Austra- 
lian Parliament was formally opened June 1. The Governor’s 
speech proposed an extension of the Adelaide and Nairne 
Railway to Border Town; the construction of a railway 
from Palmerston Town (in the northern territory) to Pine 
Creek; the extension of the Port Augusta and Govern. 
ment Gums Railway towards Juno Creek and the Colony cf 
Queensland ; and an extension of the Hallett and Terowies 
Railway towards the Barrier Ranges, 
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AGENTS FOR “ ENGINEERING.” 


Z : P. Bailly, 12, Rue du Parchemin, Brussels. 
erg Messrs. A. Asher and Co., 5, Unter den Linden, 
CaLcuTTA: G. O. Hay and Co, " pa ia 
EDINBURGH: John Menzies and Co., 12, Hanover-s ae ; 
, \NOE! Veuve J. Boyveau, Librairie Etrangere, 22, Rue de la 
y ‘panque, Paris; M. Em. Terquem, 15, Boulevard St. Martin, Paria. 
Giascow: William Love. 
LeIpzi@: Alphons Diirr, 

F. A. Brockhaus. . F 
LiverPooL: Mrs. Taylor, Landing Stage. 
MANCHESTER ; John Heywood, 143, Deansgate. 
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TELEGRAPH CABLES AND WAR. 
Tuatr submarine telegraph cables will play more 
and more a prominent part in future wars near any 
coast may be easily foretold by casting a glance 
back, at what is now actually matter of history. 
One of the very first and very few messages that 
passed through the first Atlantic cable (of 1858) 
was & message countermanding an order for two 
regiments to proceed home from Canada. During 
the Crimean war Mr, R. S. Newall and Co., then 
the most prominent submarine telegraph contractors, 
proposed to Government and offered to lay a light 
telegraphic line from Varna to Balaklava. ‘The 





proposition was accepted, and Mr. Newall in the 
88. Elba laid a simple gutta-percha covered con- 
ductor unprotected with either hemp or iron between 
these poiats. ‘There were, we believe, some light 
shoreends. Thisexpedition is celebrated also as being 
the first on which Mr. R.S. Newall’s patent cone was 
employed, the patent for which led to so many 
complicated lawsuits. ‘The principle so disputed 
as an invention, and so derided as to its usefulness 
by the Telegraph Construction Company, has 
nevertheless been permanently adopted by all 
contractors and administrations that are not off- 
springs of the Telegraph Construction Company. 
Thus it has been and is used by Her Majesty's 
Indian Government, by Messrs, Siemens Brothers, 
by Mr. W. T. Henley, by the India-Rubber, Gutta- 
Perch, and ‘Telegraph Works Company, and is to 
be adopted by Her Majesty’s Post Olfice in their 
new repairing ship, which the Treasury has at last 
reluctantly granted them, as weil as by the French 
Government in their two repairing ships, the 
Charenti and Ampére, 

This par parenthese. The Varna-Balaklava light 
cable did not last long. We have heard, on the 
authority of Sir Charles Wheatstone, that the 
French general, losing patience at the constant mes- 
sages from his imperial master, gave orders to have 
the line cut, au order that was promptly executed. 
How far this is true we cannot say. Daring the 
German-French war the French Provisional Govern- 
ment contracted with the India-Rubber, Gutta- 
Percha, and Telegraph Works Company to lay a 
cable from Duukerque to Cherbourg. The cable 
was made and shipped on board the s s. International 
belonging to the contracting firm. Some difficulties 
occurred as to neutrality, &c., and our Government 
detained the ship for some days, but eventually 
released her. It was the depth of winter, we forget 
the month, but her decks were covered with snow 
when she left. The expedition was in charge of 
Mr. Matthew Gray, Sen., the manager of the com- 
pany, assisted by his son Mr. R. K. Gray. The surf 
at Dunkerque prevented the landing of the shore end 
at first, and the end of the deepsea cable was sealed 
up and buoyed and paying out commenced with the 
French ironclad Ctesiphon accompanying alongside 
to protect the International against Prussian cruisers. 
The cable for the greater part of the way was payed 
out in a blinding snowstorm. 

The cable was laid, and several French ofiicials 
who had the faintest possible connexion with the 
practical operations obtained the much-coveted red 
ribbon of France. But the Prussians were on the 
and the cable was cut in the shoal water 
off Hastings. Mr, R. K. Gray went out in the 
International and spliced it up. It was cut again in 
the same place, and finally peace ensued and the 
whole cable was picked up by Mr. F. C. Webb in 
the same ship that had laid it. Two Royal 
Engineer oflicers (one now deceased, the genial 
amusing Captain Scott) were on board on this expe- 
dition to gather what information they could in 
cable operations for torpedo purposes, The cable 
thus picked up was, curiously enough, again used 
for war purposes, for about this time a revolt in 
Algeria broke out, and the cable spliced up was laid 
along the coast of Algiers to supplaut the land tele- 
graphs interrupted by the rebellious Arabs. 

At the commencement of the Ashantee war some 
offers were made to Government to lay cables to the 
seat of war, but were refused. When the Zulu 
and Boer wars broke out, or rather when they were 
in full foree, great pressure was put on Govern- 
ment to subsidise cables from Aden to the Cape; 
the result was the present Jine of cable to the 
Cape. During the time when our fleet was lying 
in Besika Bay, at a period when our relations 
with Russia were considerably strained, a proposition 
was made to the Admiralty to supply a telegraph 
steamer provided with a quantity of light cable on 
board so as to enable her to pay out cable from the 
nearest friendly land station, and follow the fleet 
from anchorage to anchorage, thus keeping up con- 
stant communication between it and the Admiralty ; 
this proposal received only a courteous refusal, 
During the last two weeks the whole of England, 
and indeed the whole civilised world, must have 
noticed the peculiar telegraphic operation that has 
been performed near Alexandria, by which the tele- 
graph station, we may say, has been cooly trotted 
out to sea some four or five miles, so as not to be 
iuconvenienced by shot or shell: keeping up com- 
mupication with both Cyprus and Malta, and finally 
moving in, as the admiral ordered her, closer into a 
port free from danger, and no doubt she will finally, 
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when matters get settled down at Alexandria, splice 
up the shore ends, and thus put the town 
office again in circuit. To the submarine tele- 
graphic engineers there is nothing novel in the 
engineering operation, They are constantly ‘‘ pick- 
ing up,” i.e., winding in cable and communicating 
with the shore during the operation, or lying perhaps 
for hours or even days with the ends of two cables 
leading to two different ports on board and com- 
municating with both. Yet this is perhaps the firat 
time when the telegraph station has, as we have 
called it, been deliberately and succesfully carried 
out to sea, Everything seems to have been effected 
in a@ manner creditable to the captain of the 
Eastern Telegraph Company’s s.s. Chiltern and the 
electrician in charge, and we believe we are correct 
in saying that in the Eastern Telegraph Company, 
the captains and electricians of their repairing ships 
are as iv were co-equal, a system which has not 
always been found toanswer, but which in this case 
at least seems to have been entirely successful. We 
must congratulate the company’s staff, as well as Sir 
James Anderson, the general manager of the Eastern 
Telegraph Company, on the judicious management 
of the whole affair under very novel and trying cir- 
cumstances. 

That great use can be made of submarine lines in 
warfare cannot be doubted. Cables should be used 
of a light construction (we do not mean without 
iron wires), laid down from point to point as 
required and picked up before they get sanded. No 
great fleet whose operations are likely to be confined 
within three or four hundred miles should be with- 
out an armed telegraph cable ship of about 1500 
tons, fully fitted, and with about 400 miles of cable 
on board. In fact, to make a perfect arrangement 
there should be two, so that when one line of cable 
is rendered temporarily useless from an advance of 
the fleet, the ship should be picking up that 
section whilst No. 1 is laying to the new anchorage. 








TORPEDO BOAT BOILERS. 

Tue article on the above subject, which we pub- 
lished in our last number but one (vide page 13 
ante), has, we find, been commented upon by a con- 
temporary who, we regret to say, appears to have 
misapprehended some of our remarks, and who has 
hence been led to argue against views which we 
have never advanced. The portion of our article to 
which our contemporary’s comments chiefly relate is 
that in which we showed the possibility of reducing 
the grate area of torpedo boat boilers with a view of 
obtaining room for larger water spaces around the 
firebox, and a modified form of the firebox itself, 
coupled with the introduction of a firebrick arch, 
such as is used in locomotive practice. Our con- 
temporary does not disagree with us as to the value 
of these alteratious in the firebox, but he appears to 
consider them unattainable in the space available fora 
torpedo boat boiler, while he attributes to us an 
opinion (which we certainly never held) that the 
proposed reduction in the grate area could be 
accompanied by a reduction in the draught required. 
As the performance of torpedo boat boilers is just 
now a matter of considerable importance, it may be 
well that we should clear up any misunderstanding 
which may exist as to the views we hold on the 
subject. 

As regards tle proposed reduction of firegrate 
arca we consider that ir our former article we ex- 
plained fully the grounds on which we considered it 
both advisable and practicable. We showed, by 
reference to Admiralty experiments on one of 
Messrs. Thornycroft’s torpedo boat boilers, that the 
increased air pressure in the stokehold necessary to 
obtain an increased rate of combustion per square 
foot of grate was due chiefly to the resistance of the 
tubes and not to that of the fuel on the grate, and 
that hence so long as no extra demand was made 
upon the tubes a very moderate increase in the air 
pressure would suffice to burn the desired quantity 
of fuel on a grate of less area than at present 
employed. 

For instance, in one of the experiments which we 
quoted, 1815 lb. of coal were burnt per hour, the 
combustion being at the rate of 96 lb. per square 
foot of grate, while to maintain this rate of combus- 
tion an air pressure equal to 6 in. of water had to be 
employed in the stokehold, 0.75 in. of this pressure 
being expended in supplying the air to the ashpit, 
0.92 in.* in causing it to traverse the fire and 
4.33 in. in forcing it through the tubes. Now it is 





* In our former article this pressure was by an error 
given as 0.82 in. 
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evident that the pressures required to force the air 
into the ashpit and the products of combustion 
through the tubes depend solely upon the 
volumes of air and gases respectively dealt with, 
and so long as these volumes remain constant— 
as they may be assumed to do so long as the 
quantity of coal burnt remains unaltered — they 
will be unaffected by the area of the grate on which 
the coal is burnt. A reduction of the grate area, 
therefore, and a corresponding increase in the rate of 
combustion per square foot of that area, will thus 
only affect the pressure required to force the air 
through the fuel, and a comparison of the Admiralty 
experiments justifies us in assuming that in the 
special case above mentioned an increase of air 
pressure in the stokehold by less than two-thirds of 
an inch of water would have rendered it possible to 
burn the same quantity of coal on a grate of 20 per 
per cent, less area, the rate of combustion rising to 
120 lb. per square foot of grate per hour. More- 
over, as we remarked in our previous article, that 
if locomotive practice was followed and a consider- 
able portion of the air supply admitted above the 
grate instead of being all passed through it, the 
increase of pressure required with the reduced area 
of grate would be even less. 

It will b» seen from this that we certainly never 
contemplated that the proposed reduced grate area 
would enable torpedo boat boilers to be worked with 
less air pressure in the stokehold than at present, 
yet our contemporary, commenting on our proposal, 
says: ‘* Now, it is not to be disputed that it is alto- 
‘* gether desirable that the intensity of the draught 
‘s should be reduced; but to assume that when 
‘*« Messrs. Yarrow, for example, work with a water 
‘* pressure draught of 6 in. they are using more than 
‘sis essential is altogether a mistake. ... Asa 
‘‘ matter of fact we may state that the experiment 
‘+ will prove that a very sharp draught indeed is 
‘‘ required for high velocities ; a draught of an inch 
‘*- will not keep more than 501b. pressure in any 
‘* torpedo boat with which we are acquainted when 
‘“‘ the engines are working at the most economical 
‘* point of cut-off. Our contemporary, however, 
‘‘may perhaps assume that such a test would 
‘‘ not be fair because the boiler is not properly pro- 
‘portioned to work with a small draught; but, 
‘* curiously enough, he suggests that the grates are 
“too large now, and that better results would 
‘be got with grates of less area. But in 
‘“‘ practice it has been found that to burn 120 lb. 
‘requires 5 in. to 6 in. of water pressure on the 
‘“* Jargest grate that can be got in; and it is difficult 
‘* to see how halving the grate area and augmenting 
‘“‘ the friction through the fire can help us... . 
“ Unfortunately, however, whatever theory may 
‘* say, it appears to be impossible to do anything of 
‘* the kind in practice ; and the reduction of the grate 
‘* area would of a certainty be attonded by a neces- 
“sity for augmenting a draught already mis- 
‘‘ chievously intense. If any proof of this were 
‘** needed, we have only to turn to old locomotive 
‘‘ practice. Until grates were made large, very 
‘‘ heavy fires were carried, and the blast pipes had 
‘* of necessity to be contracted in order that steam 
“might be kept up. With each increase in the size 
‘‘of the grate came a more than corresponding 
‘enlargement in the size of the exhaust nozzle. 
‘¢ We have no reason whatever to assume that a 
‘reduction of grate area could be accompanied by 
“a reduction in draught.’ The remark made by 
our contemporary that ‘‘in practice it has been 
** found that to burn 120 lb. requires 5 in. to 6 in. 
‘‘ of water pressure on the largest grate that can be 
‘* got in” (the italics are our own) affords we think a 
key to the misunderstanding which has arisen. 
Considering that the main resistance is that offered 
by the tubes, it is evident that if a certain rate of 
combustion per square foot of grate area be main. 
tained, then the larger the grate the greater the 
volume of gases which the tubes are called upon to 
pass, and the higher the pressure required. ‘This, 
however, has nothing to do with the views we have 
advanced, but is an entirely distinct matter. 

Our contemporary’s remark as to the enlarge- 
ment of blast nozzles which has taken place 
in locomotive practice we do not understand. 
We have watched the growth of the modern 
locomotive closely for many years past, and 
we are not aware of any such enlargement as is 
alluded to. In fact, an examinatioa of the drawings 
of locomotives of to-day and of those five-and- 
twenty years ago, when coal burning was just being 
fairly introduced, will show that whether com- 
pared with the grate area or area of cylinders, tke 





blast nozzles now used are certainly no larger than 
those employed at the date just mentioned. The 
draught through the fire in the grates of locomotives 
has, however, been materially softened by the prac- 
tice—now universally adopted—of admitting a con- 
siderable portion of the air above the fire instead of 
through it, and it is this practice combined with 
the use of the firebrick arch, which checks the 
carrying forward through the tubes of unburnt fuel. 
We should advocate the adoption of a similar system 
of working on torpedo boats, and we cannot agree 
with our contemporary as to the impossibilty of its 
application. 

Vith reference to our proposal to lower the fire- 
doors our contemporary says, ‘‘ serious practical 
‘¢ difficulties in firing would be introduced if the door 
“were brought down to the level of the grate bars,” 
As it is not stated what the “serious practical 
‘ difficulties” are we cannot meet this objection by 
any detailed remarks, but we can only say that 
firedoors arranged as we propose have generally 
been found very convenient. 

In conclusion we may say that we, in our turn, 
cannot agree as to the practicability of the scheme 
which our contemporary proposes to cure the 
trouble with the leaky tube. He says: ‘* The great 
‘‘ desideratum in a torpedo boat boiler is the protec- 
‘tion of the tube-plate from the direct impingement 
‘‘of the flames and sparks, and we fancy that the 
“best result would probably be obtained by using 
‘“\a fireclay°guard-plate about 2 in, thick and resting 
‘directly against the tube-plate. ‘This guard could 
‘tbe built up from the bottom and could have a 
‘‘hole opposite to the mouth of each tube 
‘** The bridge or wall now used could, of course, be 
‘ retained, and no change of any kind need be made 
in the boiler.” As regards this proposal we can 
only say that bearing in mind the small spaces 
between the tubes of a torpedo boat boiler, we know 
of no way in which such a firebrick guard as is re- 
commended could be built up, while even if it was 
built up it would be a very fragile structure, very 
liable to damage in sweeping the tubes or in other 
ways, and it would of course have to be partially de- 
stroyed each time access was required toa leaky tube. 


PRIVATE BILL LEGISLATION. 

SINCE our last notice, the Bills for the Southamp- 
ton Extension of the Didcot and Newbury Railway 
and for the Huddersfield and Halifax Extension of 
the Hull and Barnsley Railway, have been passed 
by the Lords’ Committees considering them, ‘These 
two bills are very similar in their object, which is to 
provide railway communication independent of 
existing routes between the manufacturing censres 
and the ports of Southampton and Hull respectively. 
Before Lord Cadogan, the Bill of the Glasgow and 
City District Railway is being vigorously opposed 
by the School Board and several influential mer- 
chants, who are apprehensive that the construction 
of the proposed line, similar in character to the 
Metropolitan Railway,—that is to say, in tunnel, 
covered way, and between retaining walls,—will on 
account of the treacherous nature of the soil tra- 
versed, seriously endanger structures in which they 
are interested. ‘The object of this Bill is to connect, 
by means of a railway traversing the heart of 
Glasgow, the lines on the east and west sides of that 
city. ‘Lhe attention of Lord Cowper's Committee 
is still occupied with the consideration of the clauses 
of the South-Eastern Railway Company's omnibus 
Bill. 

In the Commons, the preamble of the Devon and 
Cornwa!l Railway Biil has been reported proved by 
Mr. Foljambe’s Committee ; the object of this rail- 
way is to extend the South-Western Railway 
system from Lidferd, farther west, and probably at 
no distant date into Plymouth, to which place their 
access is by running over the Great Western Rail- 
way from Lidford. ‘The chief point of engineering 
interest on the proposed line is a viaduct about 
900 ft. long, carrying the line over the valley of the 
Tamar. Its extreme height, though not unprece- 
dented, is very great, being no Jess than 230 ft. ; itis 
proposed to construct this with granite piers and open 
lattice girders of the Whipple Murphy system, with 
a maximum span of 200ft. The opponents attacked 
the des'gn and estimate of this structure, as well as 
the estimate for the execution of a granite cutting 
90 ft. deep near the viaduct; though they were 
able to show that the Parliamentary estimate for 
these works was too low, yet the deficiency was not 
so great as to induce the Committee to throw out the 
Bill. Following this, the consideration of the Bridge- 
water Railway Bill occupies this Committee. 











NOTES. 
A Smautu Ice Macuine. 

AN ice machine suitable for private houses, 
especially in India and the colonies, or for steamers, 
ambulances, and so on, has been devised by M 
Raoul Pictet on the principle of his larger machine. 
It iscapable of producing 2 lb. of ice in 15 minutes, 
or about 10 1b. per hour, with an expenditure of 
less than a horse power of energy. It consists of a 
compression pump actuated by the motor employed 
to yield the power; a freezer surrounding the 
cylinder of the pump; and another in which is 
placed the vessels containing the water to be 
frozen. These partsare all grouped intoa machine 
standing about 4 ft. high and 18 in. square. The 
process is as follows : Sulphuric anhydride is placed 
in the freezer around the cylinder, and on working 
the pump the evaporation absorbs a large quantity 
of heat from a well of glycerine constituting the 
freezer by which the water to be frozen is sur- 
rounded. The sulphuric anhydride is carried by 
the pump intou condenser where it is liquefied, and 
in the act yields up a certain quantity of heat. 
The condenser is kept cool by the circulation of 
water. 

A RaAInrate Recorper. 

An ingenious apparatus for recording the total 
duration of rainfall in the course of a day or a still 
longer time, has been devised by M. Schmeltz, 
formerly professor at the Lycée de Lille. It con- 
sists of a box having a rain funnel in its top, by 
which the rain can enter and drop upon a band of 
travelling paper which passes below within the box. 
This paper is the usual Morse strip treated in a 
solution of sulphate of iron and dried carefully, 
then brushed with tannic acid or powdered cyano- 
ferride of potassium mixed with resin. A roll of it 
is placed within the box, and it is unwound on to 
another roller outside the box. The latter is driven 
by a chain from the hour-hand of a common clock, 
so that it rotates once in an hour. In this time, 
therefore, the paper has been pulled along beneath 
the rain funnel a length equal to the circumference 
of the roller. The falling drops dye the paper and 
indicate where the rain began and left off. Correc- 
tion is made for the increasing diameter of the 
winding roller as the paper is wound uponit. The 
instrument is said to work well, and to indicate fine 
showers, Which are lost upon the ordinary pluvio- 
meter. 

A Constant BATTERY. 

Mechanical agitation has been adopted sometimes 
to render the current from certain voltaic batteries 
constant by disengaging the gases which collect on 
the negative plate. Heating has been recently 
applied by an Italian engineer, Signor Gaudini, 
with a like effect in the case of a cell consisting of 
a cast-iron pot or vessel containing a porous clay 
vase in which was placed a plate of carbon, while a 
zinc cylinder surrounded the vase as a_ positive 
electrode. The exciting liquid was a saturated 
solution of chloride of sodium, and the depolariser 
a supcer-saturated solution of bichromate of potash 
and sulphuric acid. When ina cool state this cell 
gives a strong but rapidly falling current on being 
worked continuously. If, however, it is placed 
over a small gas heater so as to raise its tempera- 
ture to about 100 deg. C., the current keeps very 
constant and is very powerful. Crystals of bichro- 
mate of potash dropped into the depolarising solu- 
tion from time to time serve to keep up the strength 
of current. When cool such a cell gave an electro- 
motive force of 2.10 volts and an internal resist- 
ance of 0.82 ohms. When hot the electrmotive 
force rose to 2.44 volts with a resistance of 0.71 
ohms. Heating, therefore, increases the electro- 
motive force of the cell, and the conductivity of 
its solutions, while at the same time it lessens the 
polarisation of the electrodes, 


THe Swan Evectrric LIGHT IN Paris. 


The incandescence lamps of Mr. Swan have been 
tried recently at the Palais Royal and the Théatre 
des Vari¢étés, the current being derived from Faure 
accumulators. The shop of M. Gustave Sandoz, 
the clockmaker in the Palais Royal, islighted every 
evening by twenty-four lamps fed by twenty-four 
accumulators, each weighing 132 1b. and capable of 
maintaining the light for eight hours consecutively. 
The temperature is only 18 deg. Cent. as compared 
with 28, deg. Cent. when gaslight was employed. 
The shops, restaurants, and theatres of the Palais 
Royal expend a total of 400,000 francs in gaslight- 
ing per annum at a minimum. The Société de 
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ro for the same money; and to keep up the 
supply of current from a central station in the 
neighbourhood. At the Vari¢tés there are eighty- 
three accumulators of 132 lb. each, feeding eighty- 
three Swan lamps, illuminating the front of the 
stage. This is at the rate of one horse power of 
work from an accumulator of 165 1b. While upon 
ihis subject we may mention a report to the effect 
that the Maxim incandescent light is about to be 
introduced into the houses and shops in the Adelphi 
district by the Maxim-Weston Company. The 
Society of Arts, Messrs. Coutts and Co., and others 


et Lumiére has offered to light them all in a 
amps fed from accumu- 


have also been negotiating with this company. | 
We may also add that it is intended to light up| 


3uckingham Palace with incandescence lamps. 
A SupmMariIneE Mine Derector. 
he principle of Professor Hughes's induction 
balance has been applied by Captain McEvoy to 


the detection of submerged torpedoes, lost anchors, | 


chains, and so on, The apparatus consists of a 
gnill mahogany box containing a pair of coils 
and a vibrating interruptor, which makes and 
breaks the circuit of one of the coils, i. the 
primary. A telephone is connected in circuit with 
the other coil or secondary. This constitutes one- 
half of the induction balance and the other half is 
also contained in a small-weighted water-tight 
which is lowered to the bottom. This 
case encloses two coils similar to those de- 
scribed, and the primary is in circuit with the 
primary in the box above water while the secon- 
dary is in circuit with the secondary above water. 


case, 


The connexions are made by acable between the | 


two cases and containing four insulated conductors, 
two for the primary and two for the secondary 
cireuit. 
begins, the balance is made perfect by adjusting 
the two coils in the box above water until no sound 
is heard in the telephone. Then if the submerged 
case be moved near to a metallic body, such asa 
torpedo case or sunken anchor, the balance will be 
disturbed and the rhystem of the vibrating inter- 
ruptor will be heard in the telephone. Professor 
Graham Bell, it will be remembered, has applied 
the induction balance in like manner to the detec- 
tion of lead bullets in the living body. It may not, 
however, be generally known that the arrangement 
of Professor Bell and Captain McEvoy was first 
published in the beginning of 1880 by Mr. J. 
Munro as a means of detecting metallic masses. 

THE Arc IN SULPHURET OF 

VAPOUR. 

Recent experiments of MM. Jamin and G. 
Maneuvrier on the are formed by two carbon 
points with the high tension current from an alter- 
nating current Gramme machine, have shown that 
it depends greatly on the gas surrounding the 
points. With a high vacuum the are disappears, 
and Geissler tube effects supervene. When, how- 
ever, a few drops of sulphuret of carbon are 
admitted into the vacuum so as to increase the 
pressure to 0.05 or 0.06 metres, the are relights 
itself between the points and persists when they 
are separated. There is thena great blaze of light, 
and the are attains an abnormal size and brilliance. 
There is also a long flame which mounts upwards. 
The points of the carbon are red, and very brilliant, 
but the arc itself is pale green, and illuminates the 
surrounding space like a copperous Bengal light. 
As the pressure is increased the light becomes still 
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more powerful, but as the resistance of the medium | 


increases at, the same time the are is often extin- 
guished, and it is necessary at each instant torclight it 
by joining the two carbons. Under the spectroscope 
the light shows all the rays of carbonated gas in 
combustion but more complete and more distinct. 
The green rays are the brightest and give their 
colour to the whole effect. Whilst this action is 
going on the sulphuret of carbon is decomposed 
by the residual air ; sulphur is deposited on the 
walls of the vacuum bulb, and the carbon burns. 
If, however, the air has been highly exhausted no 
permanent deposit takes place. A volatile deposit, 
however, forms temporarily on the glass, and 
appears to consis: of sulphur and carbon in some 
combination not understood. MM. Jamin and 
Maneuvrier are of opinion that this powerful are 
might be used for lighthouse purposes in cases 
where a green light was required. 
Tue Rearisep Price or Tron. 
One of the benefits belonging to the system of 











Before the exploration of the sea-bottom | 
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sliding scale definitions of wages is that the|known as the Sea Queen, the owner of which 
market quotations of the prices of iron are checked |is Mr. James Galbraith, of Wemyss Bay, a 
from time to time by the publication of authentic | gentleman who has long been prominently identified 
returns of realised prices. In the Cleveland iron | with the management of several well-known lines 
trade the existing contention between the buyers of colonial steamers and sailing vessels. The yacht 
and sellers, gives special value to the return that has | itself was built in the year 1880 by Mr. Robert 
been made. By that return it is shown that the| Duncan, Port-Glasgow, and supplied with com- 
“net average invoice price of No. 3 Cleveland pig | pound engines by Messrs. Rankin and Blackmore. 
iron for the three months ending with June” was, | Measuring 210 ft. from figurehead to taffrail, by 
within a fraction, 2/. 2s. Gd. per ton. During the | 25 ft. in breadth, and 16 ft. in depth (moulded) ; 
greater part of that time the producers of pig iron | built under special survey of Lloyd’s, and classed 
have met at stated periods, and have fixed minimum in Lloyd’s Register; having a tonnage capacity 
rates in order to defeat the influence of the “ bears” |of 565 tons, according to the Thames Y.M_: 
tv bring down the selling price of iron. For the |and provided with engines capable of indicating 
bulk of the period the minimum rate has been| upwards of 500 horse power in regular work— 
defined as 2/. Js. 6d. per ton, less the usual discount. | the Sea Queen is certainly one of the largest, most 
It is clear that the increase in the prices has been | powerful, and handsomest pleasure yachts afloat. 
received on the average by the makers, and that the | Wien handed over to the owner, her fittings, 
attempt of the merchants to bear down the prices has | accommodation, navigating appliances, &c., were 
failed. Thereturn under the sliding scale is not likely | exceedingly complete ; but Mr. Galbraith by-and- 
to materially increase the price, but as it gives aslight | by came to see that, to make his magnificent 
increase of wages to some of the men, and as it is| yacht perfect, so that long voyages in warm 
understood that the rates for the carriage of the 
minerals over the North-Eastern Railway have 
moved fractionally upwards under the scale, it is 
jevident that the tendency will be on the whole 
| towards higher prices of iron, or at any rate towards 
|some increase of the cost of construction. For the 
|present the price of iron seems in the North of 
England to have passed the lowest point —the sliding 
scale return shows that not only are the market 
quotations higher, but that in addition there is an 
upward movement in the prices that have actually 
jbeen paid. And the fact that the stocks of pig 
iron are falling in the hands of the makers is a 
| proof that the rise in valuesand prices is legitimate, 
as being due to a lessened production and an 
increased demand for crude metal. 


Tue Borter Expiosion at Fact. 

Last Wednesday week, the 12th inst., there too 
|place at Facit, near Rochdale, a boiler explosion 
|which will be the first dealt with under the “ Boiler 
| Explosions Act, 1882,” which we print on another 
page. The Act received the Royal assent on the 
|date above mentioned, and within half an hour or 
\so of its becoming law the explosion at Facit 
occurred. The Board of Trade were made aware 
lof the matter the next day, and at once put the 
\law in action, Mr. Traill and Mr. Carlisle being 
|appointed to make an investigation. It happens, 
| however, that this case is not a very important one. 
|The boiler which exploded was a small vertical 
jone, about 4 ft. 8in. in diameter by 8 ft. 6 in. in 
height, the working pressure, as stated, being 60 1b. 
The shell tore the baseplate all the way round at 
| the ring seam of rivets, the rent running through 
the line of holes. The shell soared to a great 
|height and fell at about a distance of 120 yards. 
|The baseplate and the furnace tube remained 
|very nearly in their original position, but were 
jthrown on one side. The _ baseplate, which 
| was quite flat, attached by means of an external 
angle iron, was y5 in. thick, and was put on in 
September last by Messrs. David Howarth and Co., 
|Rochdale. The crown-plate of the firebox was also 
lrent away all round at the root of the flange, 
broken into four or more pieces, and thrown in 
an opposite direction to that of the shell, one piece 
falling at a distance of 15 yards, another 17 yards, 
and a third 100 yards. The smoke tube was also 
}rent right across at the root of the flange attaching 
|it to the firebox crown, at which part it was thinned 
| by a groove which had eaten into it to a depth of 
tin. The firebox crown plate was not wasted by 
corrosion or grooving in any way. This makes the 
| development of the rents more difficult to trace. 
| The shell was ? in. thick, double rivetted at the 
jlongitulinal scams, and single rivetted at the ring 
fseams. The firebox was in. thick, welded at the 
longitudinal joint, while the crown was in. thick, 
flanged at its attachment to the side. The firebox 
contained two cross tubes. The rent of the firebox 
crown, in addition to the severance of the smoke- 
tube, is somewhat dillicult to understand, combined 
with the flight of parts; had it remained within 
the firebox or in the ashpit the matter would have 
been straightforward. There were no signs of 
shortness of water, and the black soot remained on 
the underside of the crown-plate. We hope in due 
course to place the result of Mr. Traill’s investiga- 
tion before our readers. 


MECHANICAL REFRIGERATION. 
A Bell-Coleman refrigerating machine has just 
been fitted on board an iron serew steam yacht 





| 


| climates, extending to days or even weeks on 
end, might be thoroughly enjoyed, the addition 


lof a mechanical refrigerating machine was de- 
| sirable. Placed in the after portion of the 
|engine-room, the refrigerator is supplied with 


steam from the main boiler and is designed so 
that it can be worked with steam at 80 Ib. pres- 
sure (which is that used for the ship’s engines 
| when at sea) or with steam down to 20 1b. pressure. 
| as when the vessel isin port with the fires “ banked.’ 
| Roughly speaking, the machine occupies a space of 
| about 54 cubic feet, the measurements being about 
|% ft. by 2 ft. by 3ft. The air compressor cylinder is 
| 4 in. in diameter with 8 in. stroke At the trial of 
|the machine it was worked at from 6) to 220 revo- 
j lutions per minute, and at 150 revolutions per 
| minute it provided 3000 cubic feet of dry air per 
| hour, the temperature of which was considerably 
| below zero. The meat chamber, which has been 
designedly kept small, has a capacity of 80 cubic 
feet, so that the machinery need only work part 
of each day. After the machine at the trial had 
been working only a few hours the temperature of 
the air in the meat chamber came down to 8 deg. 
Fahr. It will thus be seen that the machine is 
capable of freezing water for table use and of 
refrigerating meat and other perishable provisions 
in such a manner that a supply quite sufficient for 
a three months’ cruise may be taken on board 
before starting. Incidentally we may mention 
that this really very fine yacht is furnished with a 
steam launch, with steam steering gear by Bow 
jand M‘Lachlan, with steam capstan by Muir 
and Caldwell, steam gear for hoisting the main 
| sail, steam pipes to all the baths, steam heating 
| apparatus in the pantry, &c. On trial her engines 
j indicated 630 horse power, and her speed was 13 
knots. 

















THE ELECTRIC LIGHTING BILL. 

WITH a view to furthering this Bill, a morning sitting of 
the House of Commons was fixed for last Saturday. On 
the motion to go into Committee on the Bill, Colonel Makins 
observed that although, as he had said on Thursday night, 
when the question of a Saturday’s sitting was under dis- 
cussion, he had intended to postpone the amendment stand- 
ing in his name uatil the third reading, since then the 
President of the Board of Trade had intimated that it 
would be better to take the discussion to-day. Although 
he was closely identified with gas companies he did not in 
this discussion represent the opinions of such companies as 
were opposed to the Bill now before the Committee. So 
far as he understood their feelings, the gas companies gene- 
rally were satisfied with the general scope of the Bill, look- 
ing upon it as a genuine and successful attempt by the 
Board of Trade to deal with a very difficult question. ‘lhere 
were, however, one or two matters of principle to which he 
thought it desirable to draw the attention of the House. 
In the first place, no Bill which might be passed by the 
House of Commons would have any effect on the competi- 
tion naturally existing between the various systems of 
lighting. Efficiency and economy must ultimately control 
the results of competition, and, while regulations would no 
doubt be of value, so far as public interests were concerned, 
he did not see how the gas companies could be affected by 
them. They could regard without uneasiness the progress 
of electric hghting, for they had forty years’ start, and 
enormous capital, provided under the sanction of Parlia- 
ment, had in that time been expended. Electric lighting 
was a novel mode of illuminating, and although in the last 
few years great progress had been made in electric lighting 
and its practicability partially demonstrated, he ventured to 
think the results attained were more valuable from a scien- 
tific point of view rather than from a practical one. Fifty- 
five companies, treating with electric lighting, had been re- 
gistered in the last few weeks, and their aggregate capital ap- 
proached, if it did not exceed the 13,000, 0vU/., or 14,000,000. 
expended by gas companies in forty years. He would be 
one of the last persons to grudge scientific men their 
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proper reward, but at the same time he thought the House 
would see that a great proportion of this capital would only 
prove remunerative to those experimentalists. T'we points 
he wished the House to consider were these: first, the 
power of the Board of Trade to grant licenses to corpora- 
tions and companies; and, secondly, the fact that local 
authorities were to have powers under the Bill, and might 
spend money lavishly for experimental and_ speculative 
purposes without consulting the ratepayers. In regard to 
the first point, the power which the Board of Trade asked 
for had hitherto been exercised by Parliament in the form 
of provisional orders, andit was quite a new departure for 
one department of the State to usurp the powers of the 
Legislature in such a matter as this. He also thought the 
term ‘* public lighting’ had acquired quite a new meaning 
under this Bill, for by it not only the lighting of streets and 
thoroughfares, but of vestry halls, churches, and theatres 
was included in that term. Further still, power was taken 
to supply private consumers without previously acquiring 
the existing sources of supply, which had hitherto been the 
custom. As to the second point, he strongly objected to 
creating in the bands of local authorities a sort of 
bureaucracy, with almost unlimited power over the public 
purse. He therefore moved: ‘‘ That it is undesirable to 
retain in the Bill the novel powers proposed to be given to 
the Board of Trade to grant licenses to local authorities or 
persons, enabling them to exercise powers hitherto only 
granted by Act of Parliament or provisional order con- 
firmed by Act of Parliament, and the power given to local 
authorities under Clauses 5 and 6 and other parts of the 
Bill to raise money on credit of local rates, without the con- 
sent of the ratepayers, for the purpose of competing with 
private capital, are contrary to every principle hitherto 
recognised by the Legislature, and that no Bill containing 
such powers will be acceptable to the House.’’ 

Mr. Carbutt heartily approved of the action of the hon. 
and gallant member in opposing this new departure in 
legislation, involving, as it did, a principle which would, 
in all probability, be hereafter applied to railway com- 
panies, and by which arbitrary mode of purchase enormous 
loss would be entailed on present shareholders. This Bill 
violated every principle of political economy, and this pur- 
chase clause would be a siolation of the principle of fair 
dealing. The proposition was that the public would like 
electric lighting to be developed if it could be developed ; 
but the public were in doubt. Therefore they should let 
private persons make the experiment, and if they failed 
there would be no obligation on the part of pnbdlie bodies 
to purchase the undertaking, and if they were successfal 
then public bodies should be entitled to buy at the value 
of old material. And further, the option to purchase was 
not to be given once for all, but was to be recurrent, so that 
the moment the undertakers who had taken the first risk 
began to make a profit they would-be despoiled. He pro- 
tested aguiust the House adopting such a principle in legis- 
lature npon such matters as these. 

Mr. Slagg thought it was impossible at the present time 
to fix the value of the undertaking that might be purchased 
under the Bill, for electric lizhting was as yet in a purely 
experimental state, and he wonld like to know why outside 
companies were to be enconraged to come in and make 
enormous profits ont of the public without some such 
power as that provided by the Bill being given to local 
aathorities. 

Mr. W. Fowler strongly objected to corporations having 
the right to buy up electric lighting companies after 
fifteen years, seeing that nner the Tramways Act tramway 
companies had been given twenty-one years. 
companies ought to have at least as lonya time as tramway 
ecmpanies. Parliament appeared to be going from one 
extreme toanother. They gave gas companies too much, 
anil proposed to give electric lighting companies too little. 
No doubt people were wild about electric lighting, but still 
what they advanced their money for was not a transaction 
of regular buisness, but for speculation, hoping to make a 
gigantic profit by selling their shares. The otner day the 
Brash Company’s 4!. paid shares were worth 281. That 
wa3 @ very demoralising price. People would be dis- 
couraged from investing their money. The prospect held 
out to them was that of heads I win, tails you lose. Par- 
liament was, he felt convinced, going much too far in pro- 
tecting local corporations a’ 1 discouraging private enter- 
nrise. 

Mr. Chamberlain thought the matters raised by the hon. 
member for South Essex were of considerable importance. 
If the hon. member’s amendment were ecirried it would 
strike one of the principal clauses in the Bill, and might be 
looked upon as almost fatal to the Bil. The points raised 
by the hon. member for Manchester and the hon. member 
for Cambridge were questions of detail as to the precise 
nature of the purchase clauses, and would be much more 
conveniently disenssed in Committee. This question had 
been fully considered by a Committee upstairs, before which 
all these powerful interests had been represented and dis- 
euss2d by counsel; many meetings had been held, every 
opinion advanced on the subject had been carefully listened 
to, and he was glad to say that upon all the important 
matters the Committee had been unanimous. He admitted 
that the proposal in the Bill to grant licenses was a novel 
power, but it was consequent upon the recommendation of 
u very strong committee which sat on the subject in 1879, 
of which the preseat Chairman of Committees was chairman. 
‘The object of the Government in bringing forward this 
bill, and he was sure the object of the Committee was the 
same, had been to give every facility for experimenting in 
electricity. ‘l'o proceed by way of provisional order would, 
in his opinion, put inventors and others, consumers desirous 
of having electric light introduced, at a great disadvantage 
in consequence of the great cost of obtaining powers, and 
so would materially interfere with the progress of this new 
science; and that was why it was thought desirable to 
introduce some new method by which the experimental 
stages might be got through with less expense. The pro- 
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posal was that where a local authority which happened to 
represent fully the wishes of a district which was agreed 
in the application, applied for a license, then the Board of 
Trade, after hearing all parties who desired to make any 
representation or objection on this sabject might grant a 
license, of course, for the limited period of five years, and 
he certainly thought that would be an extremely convenient 
proceeding, and one he hoped the House would be willing 
to adopt. The question raised by the hon. and gallant 
member as to the new distinction as to public and private 
lighting was not really of any importance. The greater 
covered the iess in this matter. The second part of the 
hon. geutleman’s resolution, protesting against what he 
eulled the new power to borrow or raise money on rates in 
competition with private capital without the consent 
of ratepayers, raised two important and separate ques3- 
tions. ‘The first was whether raising public money m 
that way was justifixble in competing with private capital. 
The second point was as to whether such power should be 
given without obtaining the consent of the ratepayers. The 
tirst qnestion seemed to him to be put forward in the 
interests of gas cgmpanies and those who fancied they had 
a vested interest in lighting, and desired to prevent com- 
petition, while the second question was raised in the sup- 
posed interests of ratepayers. With regurd to the first 
question it was an error to say that Parliament had only 
given power to publis authorities to rais3 and spend money 
in competition with private capital. Tuere were the cases 
of tramways, and of baths and washhouses, and of gas 
itself, most of the corporations having power not only to 
supply gas, which comes into competition with other forms 
of illaminating, such as paraffin oil, but also in most cases 
in supplying fittings in competition with private persons. 
This competition went on the assumption—which he 
thought was entirely without any foundation—that gas or 
other companies having at the present time authority to 
suoply gas had obtained from Parliament authority to 
supply light. In his opinion gas companies or corporations 
having powers to supply gas had obtained no right what- 
ever to protection by Parliament against the introduction 
of any new illuminant. If that were so, it appeared to 
him incorrect to say that the new illuminant was coming 
into competition with private capital, and the House 
would be quite justified in giving the powers sought for to 
local autvorities. Then came the second question, whether 
the local authorities should use these powers without the 
consent of the ratepayers; and he had appealed to the 
Borough Funds Act, under which corporations were com- 
pelled, if they desired that the rates should bear expenses, 
to obtain the consent of the ratepayers before they applied 
to Parliament for any new Act, or before opposing a new 
Act applied for by any one else. He altogether denied that 
that Act worked well, as the hon. member had stated. 
He thonght corporations resented, and very properly 
resented, this provision in the Municipal Acts more than 
any other. If corporations really represented ratepayers 
they ought to have thorough trast reposed in them, and 
not be subject to so unconstitutional a proceeding as sub- 
mitting their views to a meeting of ratepayers for decision 
The effect of this was bad in more ways than one. It 
undoubtedly lessened the efficiency and authority of 
corporations, ani also tended to degrade them in their own 
eyes, and so lessen their responsibility and usefuluess, and 
he hoped to see the time when this Act would be repealed, 
orat any ratelamended. Though this Bill did not yive an 
appeal to ratepayers, yet it provided that before any pro- 
visional order or license was granted all persons interested 
should b2 heard before the Boardof Trade. Theob/ections 
of ratepayers would, therefore, undoubtedly be attended 
to as they now were inthe provisionwl orders applied for 
and granted by the Local Government Board for a great 
number of purposes. This system had given universal 
satisfaction. It had worked admirably, saved the time of 
Parliament, and saved the money of ratepayers. This Bill 
proposed to further develop that system and no more, but 
the amendment of the hon. member for South Essex would 
have a distinet teadency to prevent the general adoption of 
electric lighting. With these observations he would leave 
the matter in the hinds of the House. 

Mr. Warton said he thought the interests of inventors 
had been overlooked. Their patents were their licenses, 
and they wanted none from the Board of Trade. He thought 
that body showed a tendency to encroach on the duties of 
other departments; they had taken away the manage- 
ment of lighthouses from [Trinity House and from the Admi- 
ralty certain duties relating to the foreshore. The Board of 
Trade had no scientific claims whatever, and he objected to 
the adoption of the bureaucratic or French system of leay- 
ing everything to the department and its higoly-intelligent 
President. He urged freedom for inventors and electric 
companies to make their own way, as others bad done, un- 
trammelled by the Board of Trade. Then with regard to 
the ratepayers, he regarded these attempts to press more 
and more upon them as abominable. Let them barn tallow 
candles, gas, or costly electric light, bat do not compel 
them to use any particular one of the three. 

Mr. Maclver considered that the speech of the President 
of the Board of Trade rather increased than diminished the 
objections to this Bill. All that was wanted for electric 
compan‘e; was fair play, and they ought to be on the same 
footing of competition as any other companies. He did not 
believe electric lighting was in only an experimental stage, 
and agreed with the konourable member for Bridport, that 
the Board of Trade took duties upon itself for which it was 
not competent. Ifthe right honourable gentleman (Mr. 
Chamberlain) had the control of this matter, no donbt the 
duties of the Board of Trade would be satisfactorily dis- 
charged, but nobody knew to whom these powers would be 
entrusted, andthe Board had no right to have them. 

Colonel Makins said that after the discussion which had 
taken place he should not press his amendment. 

The House having gone into Committee on the Bill. 
Clause 1 was agreed to. 





Oa Claase 2, Mr. Warton thought that music halls should 
be incladed in the definition of public places. 

Mr. Chamberlain explained that it was really of no 
importance whether music halls were lighted by private or 
public licenses. , 

Mr. Warton observed that it might be important whea 
taken in connexion with regalations for public safety ; bat 
he would withdraw his amendment to allow another to ba 
moved. 

Mr. Carbutt moved to substitute seven years for five 
years as the period for which licenses were to be granted. 

Mr. Chamberlain pointed ont that the licenses could be 
renewed with the consent of a corporation, or other local 
authority. 

In reply to Sir J. Lubbock, Mr. Chamberlain said that in 
the case of an agreement to make an experiment for ten 
years, 0 stipulation might be made that the local authority 
would assent to a renewal of a license ; and in answer to a 
question from Mr. D. Maclver, as to who the Board of 
Trade were, he said that the Board had not met for many 
years, and that to all intents and parposes its authority was 
vested in the President. 

Sir George Campbell having remarked that corporations 
ought not to be able to bind their successors, Mr. Serjevnt 
Simon explained that a corporation was a perpetual body ; 
and observed that unless corporations had such powers 
as the Bill conferred, people would not enter into agree- 
ments with them. 

Mr. Shaw said it was important that local opinion should 
be consulted on this matter. In case companies did not 
care to apply for licenses for so short a time as five years, 
the Bill would become a dead letter. 

Mr. Chamberlain said the Board of Trade encouraged 
local inquiry, and explained that if licenses were granted 


‘for longer than five years the House would lose the control 


it now possessed through the Provisional Order system, 
and it must be remembered tha’ it was possible to proceed 
either by Provisional Orders or licenses. 

The amendment was eventually withdrawn. In answer 
to Colouel Makins, the Attorney-General said renewals 
might be granted any number of times un application. 
Several other honourable members joined in the discassion, 
and Colonel Makins protested against this system of licenses 
oa the ground that it might hereafter be used as a prece- 
dent whenever any undertaking was proposed, and such a 
course would seriously hamper private enterprise. 

Cliuses 2, 3, and 4 were agreed to. On Clause 5, Mr. 
Bolton suggested an amendment which would prevent local 
authorities improperly charging a section of the ratepayers. 

Mr. Chamberlain said the Government must conclade 
that corporations would act in good faith towards the rate- 
payers. 

The amendment was withdrawn, and Mr. Pagh moved 
that the ratepayers should be consulted before a cor- 
poration incurred expense in testing a scheme of electric 
lighting. 

Colonel Makin; thought that end could be attained by 
requiring a public meeting to be held prior to a corporation 
embarking in an undertaking. ‘ 

Mr. Chamberlain held thit the only way of insuring 
honesty on the part of corporations was by making them 
thoroughly responsible. Where a corporation desired to 
borrow money it was always necessary for s preliminary 
local inquiry to take place, As he had already stated, the 
Bowrd of Trade always approved such inquiries. 

The amendment was withdrawn, and Clause 5 was agreed 
to. The following Clauses up to 13 weve agreed to. On 
Clanse 14, providing for the protection of the Postmaster- 
General, and for the purchise of an undertaking by local 
authority, 

Mr. W. N. Nicholson moved an amend nent to substitute 
twenty-one years for fifteen years, as the time during 
which companies were to be allowed to carry on the 
business of supplying electric light, and after which the 
local authorities might compell them to sell. 

Mr. Caamberlain said that fifteen years had been deter- 
mined upon because it was a compromise between the two 
periods saggested to the Select Committee, and it was con- 
sidered by them to be ample time in which to complete 
experiments. All the electric companies, except the Edison 
Light Company, had, he understood, expressed satisfaction 
with the time determined upon, viz., fifteen years. The 
objects of the Committee were, first, to prevent companies 
being impeded in their efforts; and, secondly, to protect 
the public from similar inconveniences arising from the 
monopoly obtained by gas and water companies. A 
monopoly of this kind should always be restricted to as 
short a period as was compatible with the attainment of 
satisfactory results. 

Mr. Carbutt urged that twenty-one years should be 
allowed for experiments. 

Mr. Slagg and Mr. J. Jenkins supported fifteen years as 
the limit. 

Mr. Story-Maskelyne corroborated the statement of tbe 
President of the Board of Trade that the compunies 
generally were satisfied with fifteen years, and 

Mr. W. N. Nicholson being satisfied with that assurrance 
asked permission to withdraw his amendment. 

The amendment was withdrawn accordingly. 

Mr. J. K. Cross moved to qualify the conditions of 
purchase by inserting ‘‘ with such addition for goodwill as 
may be agreed upon, or, failing agreement, as may be 
determined by arbitration, but without any addition for 
compulsory purchase; and provided always that the sum 
pail shall not exce2d by more than 25 per centum the value 
ascertained as aforesaid. When a part only of the under- 
taking is purchased, payment shall be made on the same 
terms, but with such addition as may be requisite to com- 
pensate for loss occasioned by severance.’ 

Mr. Rathbone objected to the amendment, believing it to 
be opposed to public interest. 

Sir J. Lubbock asked the President of the Board of 
Trade to explain the intention of the clause, observing that 
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the market value as a going concern was meant he 
thought the amendment would be unnecessary. » 

Mr. Chamberlain said this clause had received most 
careful consideration, and would be advantageous to the 
companies themselves without the amendment, becanse 
unless corporations had power to buy up the companies 
after a reasonable a at a fair _ they would be driven 
i ing on their own account. 
oe en the amendment ; and Clauses 14 to 
19 inclusive were added to the Bill. i 

On Clause 20 Mr. Hamilton suggested the substitution 
of the Local Government Board of Ireland for the Board 
of Trade, so far as Ireland was concerned. 

Mr. Chamberlain we willing to leave that to the con- 
j i Irish members. 

a. thought it better that the control should 
be in the hands of one Board only, whether for England, 
Scotland, or Ireland. ag a a 

Mr. Callan agreed with that opinion ; bat would like the 
inquiries to be conducted in the manner in which they were 
conducted by the Irish Local Government Board. 

‘The question having farther discussed, the amendment 
was withdrawn, and Clause 20 was added to the Bill. 

Mr. Barran moved the following new clause : 

“No application for a provisional order on the part of 
any company or person shall be made in re=pect of any 
part of the district of a municipal or other local authority 
without six months’ notice in writing (which shail define 
the area intended to be defined therein) to such authority, 
who skall, within that period, be entitled to make applica- 
tion for a provisional order in respect of all or any part 
(includiag the area defined in such notice) of such district ; 
and until such application has been disposed of, no other | 
application shall be entertained.” ; — 

‘fhe hon. gentlemen in support of his proposal said that 
the importance, in the interests of the public, of such 
matters as lighting being in the hands of the local autho- 
rity was shown in the case of the gas supply to Leeds. 
Before the corporation of that town bought up the gas 
companies which supplied the district at a cost of between 
800,0002. and 900,0001., the price of gas was from 3s. 6d. 
to 4s. 6d. per 1000 eubie feet, but the corporation now 
supplied gas at 1s. 10d. per 1000 cubic feet, 

Mr. Chamberlain agreed that the local authorities 
should take precedence of private companies ; but as there 
were already provisions in the Bill to this effect the pro- 
posed new clause was unnecessary. . 

Mr. Stanhope said the Select Committee had gone very 
fully into this matter, and were of opinion tuat three 
months was ample time for a corporation to decide on the 
matter. He hoped the new clause would be rejected. 

The Committee divided with the following result : 


For the new clause “a 29 
Against me §3 
Majority against the clause 59 


The schedule was then agreed to, and the Bill was 
reported to the House. 


BOILER INSPECTION AND INSURANCE. 
To THE EDITOR OF ENGINEERING. | 

Sir,—Mr. Lavington Fletcher’s letter of last week in 
regard to Messrs. Bashall’s boiler, which exploded while | 
vnder the supervision of the Steam Users’ Association, | 
although anything but explicit, tends to clear the matter 
upa little. It certainly appeared incredible on the face of 
it that a firm which is among the foremost in Lancashire, 
which had followed Mr. Fletcher's advice, so far as to 
provide a new engine, to reduce the pressure on the old 
boilers, and ultimately to order a whole set of new boilers, 
should have declined to be guided by him in the very simple 
matter of altering the old ones for temporary service, or, 
at the very least, to determine by experiment whether they 
were safe to work as they were. It would now appear that 
so far from giving any explicit warning to Messrs. Bashall 
that there was a certainty of accident if they worked their 
boiler at all without alteration, Mr. Fletcher acquiesced in 
its being worked at the reduced pressure of 60 Ib. until the 
new boilers were got ready. He, however, carefully 
guarded his Association from any loss that might result 
from this course by declining to give the usual ‘‘ guarantee’’ | 
of 5001. unless encircling hoops were fitted to the fines. 
He was thus enabled to save the funds of the Association, 
and to continue to publish the fact ‘‘ that no explosion of 
: oe boiler had occasioned the loss of human 
ife.”” 

I am quite sure that the public to whom he has appealed 
would be sorry to do Mr. Fletcher or his well-known 
Association an injustice, but unless (1) he is in a position 
to show from his correspondence with Messrs. Basball that 
he pointed out to them that the boiler was being worked 
at what was practically the collapsing pressure of the flue, | 
and that an accident might occur at any moment if they | 
continued to work at 601b., or (2) that he advised the 
firm to have the boiler tested by hydrostatic pressure to, | 
say, 90lb., which would inevitably have brought the) 
furnace down, it is quite evident that he entirely failed to | 
perform the duty to be expected from an ordinary consult- | 
ing engineer, leaving out of the question what might be | 
expected from the chief engineer of an Association whose 
very loudly proclaimed object is ‘‘to prevent accident and | 
the sacrifice of human life.’’ 

From the dimensions given by Mr. Fletcher it appears 
that the flues were not of the full diameter of 2 ft. 10} in. 
throughout, a fact which was unknown to me when I last 
wrote, but as he must also be quite aware, although he 
omits to mention it, they were oval from the beginning, 
the angle iron to which the collapsed flue was attached to 
the front end plate being nearly 2in. oval. The flue 








which did not collapse, and which was therefore evidently 


the better of the two, was over 4 in. oval at one part, and 
the estimated collapsing pressure of this flue wonld be 
about 701b. The boiler was, in fact, utterly unfit for 
anything like a pressure of 69 1b., and Mr. Fletcher’s 
attempt to connect the Boiler Insurance Company with 
the accident, they having two years before declined to 
have anything more to do with the boiler on account of 
the excessive pressure at which it was worked, does not 
appear justifiable. It is quite true that the boiler at its 


| best was not fit for a pressure of 651b., and Mr. R. B. 


Longridge, then chief engineer of the Insurance Company, 
evidently committed an error of judgment in insuring it at 
that pressure, but it is quite evident that he acted in per- 
fect good faith, as the company were prepared t» continue 
to risk 2001. on the boiler at the pressure he considered 
safe, 

It appears to me that Mr. Fletcher is decidedly wrong in 
assuming that cases like these are not of general interest. 
rhe merits of the system his Association represents have 
bern strongly advocated in certain quarters, and as the 
boiler owners of this country have by a majority of 10 to 1 
decided in favour of the system of insurance which Mr. 
Fletcher condemns, I think it is only right that he should 
have an opportunity of putting forward all that can be said 
in favour of the system to which he attaches so much 
importance. This is more especially the case at present in 
view of the passing of the Boiler Explosions Bill, which is 
due to Mr. Hagh Mason, the President of the Steam Users’ 
Association. Iam, Sir, your obedient servant, 

PracricaL ENGINEER. 

July 19, 1882. 


To THE EpITorR OF ENGINEERING. 

Srr,—In your last issue Mr. Fletcher again tries to 
impress upon your readers that in the case [ mentioned the 
boiler whose flues collapsed from weakness «fter an insur- 
ance company had declined to continue its insurance be- 
cause of the excessive pressure it was being worked at, was 
not ‘‘ guaranteed’ by the Steam Users’ Association. 


Never having said the boiler was ‘‘ guaranteed” I readily | 


accept the statement that it was not. Ii it were necessary 
I could mention cases of coliapses among ‘‘ guaranteed’’ 
boilers, but it is not my object to find fault with the good 
work which is undoubtedly being dune by the Steam 
Users’ Association in the way of inspection. 

What I contend is that itis entirely a mistake to suppose 
that boiler insurance companies find it more to their advan- 
tage to run the risk of boilers exploding than to keep in- 
specting them with a view to prevent explosion. Mr. 
Fietcher bas gone into figures in his attempt to prove this, 
and would have us believe that because it is cheaper (by his 
showing) to run the risk, therefore the companies adopt 
this course and neglect inspection. I say that the cases I 
mentioned are eramples out of hundreds which might be 
given to show that these are not the lines upon which the 
insurance companies work, and as Mr. Fletcher from his 
long connexion with the Steam Users’ Association must 
know something of their modes of procedure, Ido not see 
how he can honestly put forward such a suggestion. 

Yours faithfully, 


Knutsford, July 19, 1832. 








To THE EDITOR OF ENGINEERI? 

Sin,—I read the letter in your issue of July 14 respect- 
ing the explosion at Bashall and Co.’s, Farrington, signed 
** Boiler Maker,’’ with some surprise and doubt, as I could 
not comprehend or credit that an engineer of Mr. Fletcher’s 
reputed ability aud prominence on the subject of boiler 
explosions should have gained a character for recommend. 
ing angle-iron hoops around furnaces whether required or 
not, and even, as ‘‘ Boiler Maker’’ says, when they would 
be objectionable, presumably where there is much deposit 
in the water. Judge, therefore, of my greater surprise on 
reading Mr. Fletcher’s report on the recent explosion at 
Bacup to the jury, in which [ find a aingular and complete 
confirmation of ‘* Boiler Maker’s’’ assertions, as the con- 
eluding paragraph of that report, which contains the 
general result of Mr. Fletcher's inquiry, rans thus, ‘‘ It is 
strongly recommended that the furnace tubes of all boilers, 
however moderate the pressure at which they are worked” 
(the italics are mine) ‘‘should be strengthened with a 
flanged joint, an expansion ring, or a hoop of T or other 
approved section at each of the ring seams of rivets in order 
to prevent other explosions similar to the one under coa- 
sideration.”’ 

I am led, therefore, to concur in ‘‘ Boiler Maker’s” sug- 
gestion that Mr. Fletcher’s injudicions recommendation 
of strengthening koops under all circumstances has unfor- 


| tunately led to its disregard in this instance, as there is no 


doubt that nostrums which are universally and indiscrimi- 
nately recommended are generally viewed by thinking men 
with considerable doubt. For instance, to recommend an 
angle-iron hoop for a flue, the collapsing pressure of which 
it appears from ‘‘ Practical Engineer’s”’ letter was only 
that of the actual load on the safety valve at the time of 
the explosion and with the same breath to recommend, as 
Mr. Fletcher has done in a case with which Iam personally 
acquainted, encircling hoops to furnaces of nearly new 
boilers, the estimated collapsing pressure of which was 
444 ib. per square inch, whilst the working pressure was 
ocly 75 lb., requires no comment from any reasonable man. 
ANOTHER BoiLeR MAKER. 

July 19, 1882. 

[If ‘‘ Another Boiler Maker’’ would give full particulars 
of the length, diameter, and actual thickness of the ‘‘ nearly 
new”’ flues which are “estimated” to have a collapsing 
pressure of 414 lb. per square inch, it would enable a more 
correct judgment to be formed of the justness of his objec- 


tions to Mr. Fletcher’s recommendations.—Ep. E.] 





RECENT HYDRAULIC EXPERIMENTS. 
To THe Eprttor or ENGINEERING. 
S1r,—In your issue of July 14 (page 35) a writer points 
ont some (apparent) discrepancies in the statements as to 
formule used in computing Discharges past a vertical on 


pages 203 and 205 of vol. i. of the ‘* Roorkee Hydraulic 
Experiments’”’ and in my letter published ia your issue of 
July 7 (page ¥), and asks for explanation. 

The statements in question are not really discrepant. 
At top of page 203 (op. cit.) it is stated, ‘‘ The formule 
actually used . . . . are givenin the Table below = 
This statement is distinct (and rules all that follows). 
Again, at foot of page 203 it is explained that the Trape- 
zoidal Rule is the least accurate of four named simple 
formule; in Art. 2d itis shown that this rule errs con- 
stantly in defect, also that the ** Arithmetic Mean Rale’”’ 
errs constantly in defect andin a higher degree ; at foot 
of same Art. 2d it is said, “as sufficiently simple and 
more accurat? rules are available, there can be no 
excuse for not adopting them.’’ The last word ‘“‘ them’’ 
was intended of course to mean the ‘‘ more accurate rales,”’ 
and not the two less accurate rules discussed in that article 
(as supposed by the querist) ; but if the reader will kindly 
alter this last word ‘‘them” into “ these last,’’ it will 
remove all doubt. 

Again, at the head of Art. 3 it is said, ‘‘ The Discharges 
past the verticals were computed by the above formule 
..-” Here again the word ‘“‘abore”’ was intended to 
refer to the formule stated above (i.e., in Art. 25, c) 
a3 “actually used,’’ and not to the two discussed in the 
immediately preceding Art. 2d (as supposed by the 
querist) merely to show their inferior accuracy ; but if the 
reader will kindly add the reference (Art. 24,c) after 
the words ‘‘ above formulz,”’ it will remove all doubt. 

The Trapezoidal Rale is shown in the Table on page 203 
as the sole formula used only when n=1or 5, andasa partial 
formula only when n=7 or 11, and then only for a smali 
fraction of the depth (} or 7; respectively), i.e., only when 
no more accurate simple formula was available. By 
going through the detailed Tables (vii.—xxviii.) of vol. ii. 
(op. cit) it may be seen that out of a total of 565 Discharges 
the case of n=5 occurs only 78 times, and that of n=7 
only 8 times (whilst no cases of n=1 or 11 have been pub- 
lished), so that the Trapezoidal Rule was certainly but 
little used (remembering that the case of n=7 involves a 
very slight use only of it, as stated in my letter of July 7). 

Yours obediently, 
ALLAN CUNNINGHAM, Major R.E. 
Author of the ‘‘ Roorkee Hydraulic Experiments.”’ 


COMMERCIAL PATENTS. 
To THE EDITOR OF ENGINEERING. 

Str,—Will yoa kindly allow me a small space in your 
columns to answer a portion of your correspondent’s letter 
in reference to the above? He says that 50 per cent. or one 
half of the patents applied for are known at the time either 
to have nothing in them, to be as old as the hills, or of such 
a frivolous nature a3 to be utterly worthless except for 
commercial purposes. 

Now practically there are very few applications made 
for patents without the assistance of an agent in some way 
or the other, the inference therefore is that every other one 
of these applications, no matter by whom prepared, is known 
atthe time both by the agent and his clicnt—the latter 
could scarcely be called an inventor—to be drawn purposely 
to deceive the law officers, and by a frand on the Crown to 
obtain a monopoly in this questionable property for the 
purpose of dragging royalties out of the public, and the 
writer appeals to patent agents generally to support him in 
this absurd assertion. 

Doubtless there are many provisional protections granted 
for old or useless ideas which are believed to be veritable 
inventions at the time, but the preliminary trouble and 
expense of proving them so is generally more than inventors 
care to go to; but ere the six months’ protection expires 
the want of novelty is nsually discovered and they are 
abandoned. These abandoned schemes form a large per- 
centage of the whole number of applications. ‘ihe com- 
paratively few inventions which reach maturity and become 
useful to the public and profitable to the ‘sventor, must 
and do contain good patentable matter, aad therefore I 
fail to see how the shady brsiness of dishing up old and 
worthless inventions to deceive the Government can 
injure any one except those engaged in it. 

Tam, Sir, your obedient servant, 
ze y 














AMERICAN ProsscrTiLes.— The United States War De- 
partment has awarded to the South Boston Iron Company a 
contract for 2000 projectiles of the Batler pattern. The 
contract will amount to about 25,000 dols. They are te be 
delivered by June 17, 1882. 





New ZzALtanD Coat.—Coal abounds in New Zealand 
seams of considerable thickness having been discovered in 
the North Island at Kawa Kawa, Whangarei, and Waikato. 
In the Southern Island good deposits have been laid open 
at the Gray River, Wai Wanganui, Mount Rochfort, Green 
Island, and the Clutha Valley, in the province of Otago, 
and also in Southland. Coal mining, particnlarly in the 
north, promises to be of great importance. On July 1, 
1881, there were in working six mines in the North Island, 
and 101 in the Middle Island—a total of 107. Several 
of the mines in the Middle Island are unimportant ones. 
rhe total output for the year was 299,923 tons, of which 
7021 tons were exported. The quantity raised from the 
mines in 1878 was 162,218 tons ; in 1879, 231,218 tons. 
‘The increase in 1880 over the previous year was 68,705 
tons. The total output of coal to December 31, 1880, has 
been 1,416,401 tons. It is important to add that in heat- 
giving properties New Zealand coal is found equal to that 
raised at the Newcastle collieries of New South Wales. 
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THE LATE MR. C. P. STEWART. 

Mr. Cures P. Stewart, the late chairman of Sharp, 
Stewart, and Co., Limited, whose death occurred on the 
7th inst., as announced by us briefly last week, was born 
in Dublin in the year 1825, where his father, the 
Honourable Keith Stewart, was at that time occupied in 
the Irish Administration. He completed his education 
at Trinity College, Cambridge, at which university he 
took his degree of B.A., and ultimately that of M.A. 
After leaving the university he became a pupil in the 
then w-ll-known marine engineering firm of Steward and 
Capel, and after completing his term of apprenticeship 


he eniered into more close connexion with the firm, and | 


had a financial interest in the business. 
In the year 1852 he commenced a negotiation with the 
firm of Sharp Brothers and Co., of the Atlas Works, 


Manchester, which resulted in a partnership with that | 


company, which continued uninterruptedly until the 
year 1863, when the private partnership was converted 
into a company with limited liability. 


This change in the constitution of the company | 
enabled Mr. Stewart to diminish the amount of his} 


personal attendance in Manchester, but did not prevent 
him from devoting his continuous and almost daily 
attention to the interests of the business to which he 
had become so closely allied. His tastes were entirely 
directed into the channel of mechanical engineering, 
andin carrying out this inclination he took care to avail 
himself of the advantages which a Cambridge mathe- 
matical education had placed within his reach. 

He took great interest in all the mechanical inventions 
and developments of his time, and allied himself very 
closely with those engineers who led the van of mecha- 
nical and engineering progress. Suffering, however, as 
he did from chronic deafness he was unable to take 
prominent part in the more publie work coanected with 
science and engineering, a part for which his education 
and experience had eminently qualified him, but still he 
was a most frequent attendant at the meetings of engi- 
neers, and especially at those of the Institution of 
Mechanical Engineers, of the Council of which Institu- 
tion he was for many years an active member. 

His quick appreciation of the successful adaptation of 
scientific principles to mechanical applications, was 
especially shown in the rapid conclusion as to the value 
of the principle of the method of supplying water to 


steam boilers by steam induced currents adapted in the | 


apparatus afterwards known by the name of the Giffard 
injector, which was first brought under his notice almost 
accidentally during a short trip ona French Mediter- 
ranean steamboat; the successful development of this 
invention taken up, on his recommendation, by his firm at 
the Atlas Works, has shown how clear was his first 
estimate of the value of an apparatus which has almost 
revolutionised the methods of water supply for steam- 
raising purposes, but which at first to many minds 
appeared to be an anomalous scientitic toy. To all other 
matters of practical engineering he gave the most con- 
tinuous and careful attention, the benefit of which was 
evidenced in the continued success of the long-established 
and world-renowned engineering business with which he 
had connected himself. 

His high social position gave him opportunities of 
gathering around him men from many various classes 
of our social community, and also from many departments 
of the scientific world, while his benevolent instincts led 
him to share with others of his less fortunate fellow men 
the well-earned success of his own active efforts, leading 
in one instance alone to the expenditure for their benefit 
of more than 27,000/. Marrying as he did when not very 
young his children have been left fatherless at a rather 
early age, but it is hoped that at least one of his sons 
will develop his father’s scientific and mechanical tastes, 
and so carry into the future the name and reputation of 
him who has so recently and so prematurely been removed 
from among us. 








CANADIAN Paciric Rattway.—Recent advices state 
that the track is laid upon a pile bridge, 8428 ft. long, across 
Lake Pend, Oreille. Track laying is now progressing east- 
ward, and construction operations are being pushed for- 
ward with the utmost vigour. 





AMERICAN Locomotive BuILp1ne.—The‘Brooks Loco- 
motive Works, Dunkirk, New York, are now executing a 
large order for the New York, Chicago, and St. Louis Rail- 
road Company, and smaller ones for the Chicago and 
Atlantic, and the Denver, South Park, and Pacific lines. 
Abont 1000 men are at present employed in the works, which 
are running night and day. Eighteen engines are turned 
out every month, and this number may be largely increased 
if the business demands. The shops are lighted with the 
electric light, an engine of 15 horse power generating the 
electricity. A railway system of 2 ft. gauge connects the 
various shops, enabling castings to be handled and moved 
from place to place with ease. During the past winter a 
number of new buildings have been completed, largely in- 
creasing the capacity and convenience of the works. A 
new boiler house, entirely separate from other buildings, 
has been built, and in it has been placed four boilers fur- 
nishing the power which drives the miles of belts and 
operates the many machines. A new 200 horse power 


Corliss engine is now being erected. 


CARRINGTON’S SADDLE FOR WIRE-ROPE 
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| 
| 
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In the paper oa * The fou Ove Distr t of Dicsao,” read 
by Mr. Gill before the Iron and Steel Institute at their 
last meeting, and lately published in our columns (vide 

| pages 608, 629, and 655 of our last volume) it was stated 





TRAMWAYS. 


mileage for rot six mvautis dildo mauler, exclauve of 


| 


that in the us» of wire tramways on the Hodgson single- | 


| rope system at Bilbao some difficulty has occurred at 
| times from the tendency of the buckets to slip while pass- 
| ing over the steeper portions of the lines in wet weather. 


sidings. Contracts for G00,000 tons of rails are uow in 
hand, Few new orders are coming in, except for light 
sections, which go at 52 dols.; heavy sections, 48 dolls, ; 
iron, 45 dols.; steel blooms, 38 dols. nominal. Imports 
for week, 6000 tons; pig iron, 10,000 tons. Urgent 


| buyers of rails are looking to iron rail mills for ingot 


| rails, Tees are dull at 27 dols. ; 


| This it has been found arises from the use of a saddle of a | 


| faulty form fitted with india-rubber, and which has been 
| superseded for many years past on wire tramways in other 
| parts of the world by a specially designed saddle, which 
| is the invention of Mr. W. Carrington, the engineer to the 
owners of Hodgson’s patents for wire-rope tramways. 
This consists of two short bearing blocks, one at each 
end of the saddle instead of one block extending for its 
full length ; the saddle itself is made of malleable cast 
iron, and thus is free from wear, and the only parts requir- 
ing renewal from time to time are the small rubber 
blocks at each end, weighing about one-third of those 
used on the Bilbao tramways up to a short time ago. 
The new saddle prevents slipping when passing the 
| pulleys which bear the rope, from the fact that while 
one block at one end of the saddle may be raised by the 


passing over the pulley is raised from the rope. 
form of saddle hitherto used at Bilbao in passing over 
the pulley became at a certain point raised entirely from 


pulley, its momentum caused it to slip. About 1000 of 
the new saddles are now in use on the Bilbao tramways, 
and great advantage as well as economy in repairs has 


be exclusively employed, and the risk of slipping in 
wet weather entirely obviated. 


NOTES FROM THE UNITED STATES. 

PHILADELPHIA, Pa., July 8, 1882. 
Tue manufacturers are gaining ground, while evi- 
dences of weakness are apparent among the ironworkers. 
The reason is that a large element among the workers 
went into the strike under the assurance that the owners 
would yield in a short time, soon as repairs were com- 
pleted, certainly not later than July 4th. Prices have 
weakened within a few days in eastern markets, where 
orders are easily placed at 24 to 2,6; cents per pound, 
The week has been unusually quiet. Last July developed 
great activity, anda similar revival is anticipated by a 
few in the trade. Western buyers are able to secure all 








No further coacessions have been made. <A firm here 
and there may yield as the strike continues to profit by 
the suspension, but there will be no general surrender. 
The masters mean to repress unionism, or have it demon- 
strated that they cannct. Eastern blast furnaces are 
selling entire product at good prices. Furnaces tributary 
to Pittsburgh have gone out of blast to the extent of 
4000 tons per day, and the restriction will probably soon 
be increased to 6000 tons. No. 1 foundry averages 
24 dols. at furnace; No. 2 foundry 22.50 dols., and mill 
irons 21 dols.; Merchant bar was firm ten days ago at 
2.6 city price, but was shaded yesterday on large August 
delivery orders. The reason is, requirements are held 
back. A natural demand would strengthen quotations. 
Nails are active at3.40 dols. Tankiron is not to be had 
at any price for prompt delivery, because of the oil 
excitement. Two hundred wells are being sunk in one 
district. September orders were placed this week at 
3,8, cents ; refined iron, 33 cents; shell, 4 cents ; flange, 
5 cents, Supply equal to demand. Seven thousand 
tons of structural iron were contracted for during the 
week for summer and fall delivery, chiefly for bridge- 
york, which is being vigorously pushed. Railroad 





| Thursday will proceed to work at once. 


doubles, 28 dols, ; scrap 
ex-ship, 27 dols. and 25 dols.; Americin Bessemer, 
26 dols. at furnace; old railroad material is held for 
better prices, but the chances are against them. Demand 
for all kinds of steel are light at present, but order 
books are full. The Cincinnati iron trade is active, and 
prices are firm and steady. Chicago and St. Louis 
markets are quiet. The present sentiment is to let Eng- 
lish iron teach unionism a lesson if it refuses to bend. 
The Tariff Commission organised in Washington on 
The protec- 
tionists in Congress will reduce internal taxes 25,000,000 
dols. during the next year. Much vital legislation goes 
over until next session. The freight handlers strike is 


| weakening through the employment of immigrants. 


pulley off the rope the block at the other end still rests | 
on it and maintains its grip until the former has taken | 
its bearing on the rope, when the latter in its turn | 
The old | 


the rope, and on falling again on to it after passing the | 


The request of the New York merchants for a recon- 
sideration of the advance of 2.40 dols. per ton on west 
bound freights. 
= = 

FOREIGN TECHNICAL LITERATURE. 

Tut Overland Summary (Calcutta, June 3) mentions 
that the furnaces in the gun-carriage manufactory at 
Madras are fed with Australian coal. 








The Journal des Travaur Publics (Paris, July 13 


| gives details of the purchase of material by the Paris, 


arisen from their use, and it is probable that they will | 


Lyons, and Mediterranean Railway during the months 


of Apriland May. The list includes 43,000 tons of steel 
9o% 


| rails, ranging from 186 francs 50 cents to 223 francs per 





ton ; 110,000 steel chains, at 244 frances 50 cents per ton ; 
and a large quantity of sundry stores and fittings. 

The American Manufucturer (Pittsburg, June 23) 
states that Mr. Keeley—the inventor of the so-called 
“ motor”—has at last agreed to reveal the secret of its 
construction. It is said that sll differences between him 
and the shareholders have been adjusted, and a person 
has been selected whom Mr. Keeley is to instruct in the 
construction and working of his inventions. The gulli- 
bility of a certain section of the public is astonishing. 





The Bulletin du Comité des Forges de France for May 
gives a comparative table of the exports and imports 


| of iron ore during the first four months of the present 


supplies required for current want3 in eastern markets. | 





and previous years. The French imports for that 
portion of 1882 amounted to 430,262 tons, against 
561,537 tons during the same period last year; while the 
exports were 34,249 tons, against 21,281 tons in 188! 
The exports of pig during the same periods show a falling 
off, those of 1882 being only 2779 tons, against 3167 in 
1881. Manufactured iron, wire, and steel have increased. 
Belgian exports of pig and finished iron and steel, have 
increased from 93,814 tons in 181 to 110,707 tonsin the 
present year. The German total for the present year is 
higher than that of 1881, although some of the items 
are considerably reduced, pig iron and rails showing a 
very large falling off. Iron wire has increased from 
29,380 tons to 46,741 tons. 





Steam TrRAMWAyYs.—On the occasion of their visit to 
the Wimbledon Camp, on Tuesday last, the Prince and 
Princess of Wales, quitting their barouche near the 
umbrella tent, entered one of the cars on the camp tram- 
way drawn by Messrs. Merryweather and Sons’ noiseless 
tramway locomotive, and proceeded to the further end of 
the grounds, accompanied by several members of the 
Council, all expressing themselves very pleased with the 
arrangement. 
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ON THE TRANSVERSE STRAINS OF IRON 
MERCHANT VESSELS.* 
By T. C. Reap and P. JEnKINs. 


Tur question of the transverse strains experienced by iron 
merchant vessels does not appear to have received from naval 
architects generally the consideration its importance deserves. 
Prior to August, 1877, when Mr. John read his able paper 
before this Institution at the Glasgow meeting, no attempt, 
we believe, had been made to investigate the subject. he 
attention of scientific men seems to have been almost exclu- 
sively devoted to the consideration of the longitudinal strains 
to which vessels, treated as girders, are exposed when float- 
ing among waves at sea, and the impression appears to have 
prevailed that when vessels are made strong enough to with- 
stand these strains they are sufficiently strong against any 
other strains to which they may be subject. 

Having had recently to undertake certain investigations 
connected with the transverse strength of iron vess+ls during 
the course of our official duties at Lloyd’s Registry, we were 
led to extend our inquiries into this subject, and as we believe 
a statement of the results at which we arrived, together with 
a description of the method employed in obtaining them, will 
be of interest to the members of this Institution, we have 
ventured to lay them before you in the form of & paper. 

Probably the most simple example of transverse straining 
arises when a vessel with no cargo in her hold is docked and 
held upright by breast shoresonly. Here the whole of the 
weight is transmitted to the b'ocks through the keel, and 
the tides of the vessel sink down until the several parts of 
the structure are sufficiently strained to insure equilibrium. 
Part of the upward thrust from the blocks is employed in 
bending the bottom and the sides, and the remainder is 
transmitted through the pillars to the beams, its amount 
being just sufficient to bend the beams upwards to the same 
extent as the floors. It will be evident that the keelsons in 
the vessel will simply move up or down with the transverse 
framing, and will therefore offer little resistance to the bend- 
ing of the bottom, except such as may arise from the vicinity 
of bulkheads, by which the keelsons may be supposed to be 
to some exteut held. We do not think, however, that bulk- 
heads offer much more re-istance to transverse bending than 
ordinary floor p!ates, for the reason that the thin plates of 
which the bulkheads are built buckle sufficiently to admit of 
the smai] amount of deflection that takes place without 
developing any great resistance. 

We had the opportunity recently of inspecting a very fine 
vessel that had taken the ground when laden with cargo, 
and we observed that although the bottom had gone up some 
inches, the floors showed no signs of serious injury, whilst a 
bulkhead in way of the damaged part was very much buckled. 
To consider the effect of the keelsons, even if the bulkheads 
were to be relied upon in keeping them fixed, would be to 
add refinements to any investigation that might be under- 
taken without materially increasing its accuracy, especially 
when it is considered that in most cargo-carrying steamers 
there is frequently no bulkhead between the boiler room and 
the collision bulkhead. We have therefore in our investiga- 
tions simply treated the keelsons as if they had no effect on 
the transverse bending. 

Another point of some importance is the effect which the 
side plating towards the ends of the vessel, where the bottom 
rises sharply, has in preventing the sinking which tends to 
take p'ace in the side amidships. We have carefully con- 
sidered the effect of this action, and are of opinion that in 
view of the very small amount of deflection which, as we 
shall show, actually takes place amidships, and of the fact 
that even towards the ends of the vessel there is necessarily 
some deflection, more especially aft, this element of resistance 
to transverse bending may be safely neglected in the case 
under consideration. 

Therefore, throughout the length of the midship body in 
the case taken we may assume that the straining action will 
be practically the same for each frame, and it will be sufli- 
cient for our purpose to consider a length of the vessel con- 
tained between two vertical transverse frames placed two 
frame spaces apart, so as to include all the elements affecting 
the transverse strength. If such a length of the vessel were 
to be placed upon blocks and held upright by breast shores 
the only downward forces acting upon it will be the _— 
of its component parts, and the only upward force will be a 
force rr ge to the weight of the slice of the vessel acting 
vertically through the keel. If now we consider the bottom 
framing of the vessel between the middle line and the section 


Wa 








ab atthe bilge (Diagram 1), it will be apparent that it is 
acted on by at least the following forces: 

1. Its own weight distributed throughout its length. 

2. The downward thrust at its ends produced by the weight 
of the side and decks above. 

3. The upward force at the middle line. 

Under the action of these forces the bottom is bent down- 


* Read at the twenty-third session of the Institution 
of Naval Architects. 





wards at the bilge, and a bending moment is induced at that 
part by the resistance that the material offers to change. If 
the vessel be supposed severed at the section a /) at the bilge, 
and the bending moment that exists there be still applied to 
both the bottom and the side, together with such other forces 
as act at the section, it will be evident that the bottom and 
the side will continue to be bent and to be subject to the 
same straining action as before. This is an application of 
the common principle that if the forces acting upon any 
section of a beam are known, the beam, for the purposes of 
investigation, can be supposed severed at that seetion, the 
forces continuing to act, but in contrary directi ns, upon the 
two parts of the beam. We see, then, that there will act 
upon the sides of the vessel at the section a b an upward 
force, which we will call R, due to the reaction of the bottom 
framing to the weight of the side and decks above and the 
bending moment M. Moreover, the side at the lower deck 
beam arm may be considered t» be held fixed in direction. 
Now, if the side at the bilge were free to move inwards, the 
bending moment M and the force R, acting at the section 
a b, would produce an inward lateral deflection; but as the 
bottom framing resists any such movement an outward force 
Q, large enough to prevent this movement, is called into 
play. Similarly an inward force Q, equal and opposite to 
the force on the side, acts on the bottom framing at the sec- 
tion a 6. We shall thus have a nearly straight beam repre- 

| 





sented by the vessel’s side fixed in direction at the height of 
the lower deck beams, and acted upon at its lower end by: 

1, A bending moment M. 

2. An upward vertical force R. 

3. A horizontal outward force Q ; 
the effect of the weight of the beam being neglected. | 

Similarly the beam formed by the bottom framing will be 
acted upon by: 

. A bending moment M at each end. 

. A downward vertical force R at each end. 

. A horizontai inward force Q at each end, 

. Its own weight distributed throughout its length. 
. An upward force at the middle line. 

Another way of examining the problem is the following: 
It is a common principle of statics that any system of forces 
acting on a body can be reduced to a couple,and a force ; 
therefore, whatever be the forces acting at the section ab, 
they may be so resolved. But the direction of the force is 
unknown, and we may replace it by its vertical and hori- 
zontal components, which we call R and Q. The moment M 
and the forces R and Q, acting on the side at the section a J, 
are all unknown, but we know that the side is tixed in direc- 
tion at its upper end, and prevented from moving inwards at 
the lower part. These unknown forces also act upon the 
bottom framing, together with the weight of the traming 
itself distributed from the middle line to the bilges and a 
force P at the middle line, which must be equal in value to 
the sum ot 2 R, and the weight of the bottom framing. We 
also know that the bottom is, from symmetry, fixed hori- 
zontally at the middle line, and that the angular deflection of 
the bottom at the section a at the bilge must be identical 
with the angular deflection of the side at the same place to 
insure continuity of form. The equation to the angular 
deflection of the side at the eection ad is of the form 


dy_ l Mde . a Ryde = 1Q(l—z) dz a 
az J, Elcos.@ /, Elcos. @ EI cos. 9 


where xz is measured vertically downwards from the beam 
arm, y is measured horizontally, 1 is the length of the beam 
measured vertically from the beam arm to the section a}, @ 
is the inclination of the side to the vertical, I is the moment 
of inertia of the section of the side, and E the modulus of 
elasticity. Similarly the linear deflection is obtained by the 
second integration of Equation (1), and as the section a 0 can- 
not move inwards, the expression thus obtained must be 
equated to zero, so that for any definite value of Mand Ra 
corresponding definite value of Q can be obtained. The 
Equation (1) will not admit of integration by any mathema- 
tical process, owing to the variation in @, and it has to be 
integrated graphically in the way shown on Diagram 2. 
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Here the ordinate of the curve A represents on a convenient 


scale the term =I r where a definite numerical value has 
cos. 

been given to M, the base line being the length 7 of the 

beam, similarly the lines B and C represent the second and 

third terms of the equation, with definite numerical values 

for R and Q. The curves D, E, F represent the first inte- 





M and R; for example, let R=R, then Q can be expressed 
in terms of M, and Equation (1) becomes the equation toa 
straight line, where M and the angular deflection at the bilge 
are the variables. The line GH (Diagram 4) is such a 
straight line where M is measured from O along the axis O X. 
Similarly if R had given to it another value R., a second 
straight line K L parallel to the above, representing the rela- 
tion between the angular deflection at the bilge for the new 
value R, of Rean be drawn. Having obtained these lines, 
we will now turn to the beam formed by the bottom framing 
Here the equation to the angular deflection at the section a 4 
at the bilge may be written: 


lR(l—z)dez H 
, H1cos.@ +f 


~ Mde = Qyde 

o E Leos. g ’ i E cos. g 
where « is measured horizontally from the middle line, y is 
measured vertically from a horizontal line through a6 to the 
reutral axis of any section of the bottom framing, 6 is the 
inclination of the bottom at any place to the horizontal, 1 is 
the horizontal distance from the middle line to the section 
a b, w the weight per unit of length of the bottom framing, 
and E and I have values as before described. This equation 
has to be integrated in a similar manner to Equation (1), 
(Diagram 3) graphic integration being rendered still more 
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necessary by the variation in the valueofI. The second 


term, representing the weight of the bottom, which, for sim- 

licity, is taken to be uniform, is fixed and definite, and Q is 
loose in terms of R and M, as explained above. If now we 
give R the two values R, and Rs, used when treating of the 
side, we shall obtain, by proceeding in the same manner, 
lines M N and O P (Diagram 4), each of which represents for 
the bottom framing the relation existing between the angular 
deflection at the bilge, and the bending moment at the same 
place for the assumed value of R. The second integration 
of Equation (2) is proceeded with in the same way for the 
assumed values R, and Rz of R, andthe lines ST and U V 
can be drawn (Diagram 4) representing the relation between 
the vertical deflection of the bottom framing at the section ab, 
and the bending moment M for the given values R, and R; of 
R. Now, if the bending moment at the bilge had the value 
corresponding to the angular deflection at W (Diagram 4), 
the point of intersection of the lines G H and M N, and if 
the value of the thrust R were R,, the angular deflection 
of the side and bottom at the bilge would be identical, and the 
vertical deflection would be given by the ordinate of the line 
ST at the same place. Similarly a value of the vertical 
deflection at the section ab can be found corresponding to the 
value Rs of R by reading the ordinate of the line U V where 
the lines O P and KS intersect (Diagram 4). We have 


, 











gration of the curves A, B, and C, so that any ordinate of 
either of the curves D, E, F represents the area of the corre- 
sponding curve A, B, or C between it and the end of the 
beam. The second integration is performed in the same way 
upon the curves D, E, and F, but as only the deflection at 
the end of the beam is required, it is simply necessary to esti- 
mate the areas of these curves. 

Since the values of the terms in Equation (1) are known 








for definite values of M and R and the corresponding value 
of Q, their values can readily be obtained for variations in 





reviously shown that the upward pressure P at the middle 
ine, taken directly by the floors, is equal in amount to 2 Kk, 
plus the weight of the bottom framing. For each of the 
values R, and Rs: of R we may obtain a corresponding value of 
P, and we may draw astraight line C, D, representing the 
relation between P and the vertical deflection of the section 
ab at the bilge (Diagram 5). The difference between P and 
the weight of the slice of the vessel we are considering is the 
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force transmitted directly through the pillars to the beams. | 
If there were no pillars the force P would be the weight of the | 
slice of the vessel, and the force R would be one-half the | 
total weight above the bilge. When the pillars force the | 
beams upwards so that they have the same deflection as | 
the bottom framing, a part of the weight of the top of the | 
vessel is, so to speak, lifted off the bottom framing, and the | 
value of R is diminished. For any assumed deflection of | 
the beam, the upward pressure on the pillar necessary to | 
cause such deflection can be ascertained by means of the | 
formula 


where = } length of beam P;, the upward pressure on the | 
pillar, and w the weight per unit of length. 

A line E, F, can therefore be set off above the line C; Dj, 
such that for any given deflection of the corresponding ordinate 
measured vertically between the two lines is the amount of the 
pressure transmitted through the pillar to the beam. 

If the vessel has a second tier of beams, another line G, H, 
can be drawn above F; F;, and so on for any number of tiers, 
and if any ordinate be drawn intersecting these lines, the 
part intercepted between the base line and the line C, D, will | 
represent for the corresponding deflection the pressure P | 
borne by the bottom framing, whilst the part intercepted | 
between C; D, and E, F; will represent the force necessary to | 
bend the lowest beam; the part between the lines E, F, and | 
G, H, will represent the pressure necessary to deflect the 
next tier, and so on; but as the total upward pressure must 
be equal tothe sum of these pressures it is simply necessary 
to find the point K in the upper line G, Hj, the ordinate to | 
which represents the total weight of the slice of the vessel. 
The distance of this ordinate from the origin O represents the 
deflection that has taken place in the bottom. The ordinate 
to the line C, D, represents, as before stated, the force on the 
bottom framing at the middle line, and from it we may obtain 
the correct value of R. Returning to Fig. 4, a line Y Z, | 
representing the vertical deflection of the section a 4 at the | 
bilge in terms of M, corresponding to the ascertained value of | 
R, can be drawn, and where, as at A). the ordinate of this | 
line is equal in value to the ascertained value of the deflection, | 
the corresponding value of M is the correct bending moment | 
at the bilge. The value of Q, corresponding to the correct 
values of M and R, can be now ascertained, and the bending 
moment at any point of the bottom framing, using the 
previous notation, will be 


M =R(—2)+ 2! _w_—oy. 
l—zx 2 


Similarly, the bending moment at any point of the side 
between the bilge and the beam arm will be given by the 
equation | 

M,_, =Ry+M—Q (I—2). | 


Having found M at any point of the bottom or side, the | 
value of p, the maximum compressive or tensile stress at 
any section, can be found from the well-known formula, 


pM 
y i | 


The process above explained has been employed by us for 
five flush-decked vessels, varying in size from 160 tons to 
4800 tons, the scantlings in each case being those required by 
Lloyd’s Rules for the highest class, and the maximum stresses | 
experienced in the bottom and sides of these vessels, together | 
with the de jection of the bottom in each case, are given in the 
following Table: 





in the value of the maximum stress experienced 4 the reverse | brought upon vessels in practice, but to show a proximately 
frames on the inner edge of the floor plates and frames, in| what they would be under certain critical conditions. The 
passing from the middle line round the bilge to the beam arm, | following Table shows in the same way as the preceding the 
the amount of the strain being in all cases set off normal | maximum stresses experienced in the bottom and sides of 
from the inside of the reverse frame. It will be seen that in al] | these vessels under the assumed condition, together with the 
the cases given these curves have the same character. Start- 


ing at the middle line there is a tensile stress varying from 







deflection of the bottom, on the assumption that no appre. 
ciable change takes place in the’ value of the modulus of 





































1,97 tons per equare inch for the vessel A to 3.83 tons for the | elasticity : 
Dimensions. Maximum Tensile] Maximum Com- a a 
an, gree re ————— | Strain per Square pressive Strain Deflection 
=| ¥ | Depth in | Juch at Middle | per Square Inch f Remarks. 
& | & Length. |Breadth. ee | Line on Reverse} at Bilge on ‘7 
g 8 Hold to Top} eth R ¥F Bottom. 
> lel of Floor. . everse Frame. 
| ft. 1%. i. tons, tons. | in, 
A | 160 118x20x 9 8.3 4.81 2 Reverse frames end at upper 
| | turn of bilge. 
B 480 178 x 26 x 13.7 11.8 6.4 | .50 Alternate reverse frames end 
at upper turn of bilge. 
C 1300 260 x 33 x 20 8.45 4.5 .49 All reverse frames extend 
| ‘ above lowest tier of beams. 
D 2900) 348 x 39 x 28.3 7.2 4.9 08 Do. Do. 
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Here it will be observed that the strains are of considerable 
magnitude, reaching so high a figure in the case of the vessel 
B as 11.8 tons per square inch at the middle line. This 
vessel, however, being deep, with only one tier of beams, is 
much more heavily laden relatively than any of the others. 
When such high figures as these are reached we do not think 


vessel E,and this stress is gradually diminished in each 
vessel until a point’is reached at which there is no bending | 
moment, and at which the stress on the reverse frames 
changes from tension to compression. This is a point of 
contrary flexure, and if the vessel were to be severed here, 
and the two parts connected by a hinge to resist the shearing 
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force at that place, there would be no change of form in { that the deflections are to be relied upon, as a partial break- 
the section. | down of the material would have taken place, accompanied 
Beyond this point the reverse frame is subjected to com- | by a diminution in the value of the modulus of elasticity. 

pressive stresses, which gradually increase in amount, except The influence of the sides at the ends of the vessels in pre- 
where the floor plate ends—and in small’vessels where the venting the deflection amidships, referred to in the beginning 
reverse frames end—at which points there is in each case a of the paper, would also have become more marked, the effect 
sudden increase in the amount of the stress. The compressive being to reduce the value of the force R, and, to some extent, 
stress reaches its maximum at the upper turn of the bilge, | to reduce the amount of the strain upon the bottom. 

and then gradually decreases until another point of contrary These results demonstrate in an unmistakable manner how 








| 





necessary it is to | prea additional transverse strengthening 
| | in the engine and boiler space in steam vessels where the 
localised weights of the engines and boilers, and the want of 











| Dimensions. ° “| : | 

| en — Si a support from the deck above, due to the small number of 
1st ; leah Pe Middle. Slee wed | Deflection | es sms, increase the strain at the middle line and the bilge. 
| © | rencth. ‘Breadth Depth in lin a eB iddle | per ¢ Biles neh | of marks. This necessity for increased transverse strengthening has been 
ee Mold to Top) = nee | eee || Roto, fully recognised by Lloyd’s Rules, which require the reverse 

3/8 | Frame | Reverse Frame € : : oh 
ot ee | of Floor. . eT frames to be doubled in the engine and boiler space, and, in 
1 Ca a woe ee | all vessels of any size, the fitting of web frames, &. It is 
| it. ft. ft. tons. | tons. in. | interesting to consider'the way in which the web frames act. 
A | 160) 118 x20x 9 1.97 | 1.98 - Reverse frames end at upper | During the course of our investigations we found that if we 
| | turn of bilge. | supposed the side absolutely fixed in direction at the bige, 
B | 480) 178 X26 X13.7 2.2 | 1.83 ;  .12 Alternate reverse frames end | the stress at that place was very much increased, and at the 
| | | at upper turn of bilge. | same time the stress at the middle line was diminished. Now, 
C |1300) 260 «33x20 2.87 | 1.84 | 21 ‘All reverse frames extend | the action of the web frames is to lessen the angular deflec- 
| | | | above lowest tier of beams. | tion at the bilge, which thus becomes more nearly fixed in 
D 2900) 348 x 39 x 28.3 3.05 2.47 | 290~~COS Do. Do. direction, and the stress on the floor plate at the middle line 
E {4800 430 x 46 x 32.8 3.83 2.55 37 Do. Do. | is consequently reduced, whilst the increased bending moment 


| at the bilge is resisted by the web frames specially provided 





It will be seen that the tensile stress at the middle line is 
in all cases greater than the maximum compressive stress at 
the bilge, and that these stresses both increase as the size of 
the vessel increases. The vertical deflection at the bilge is, 
as will be seen, small, and varies from .lin. for vessel A to 
.37 in. for vessel E. It should be observed that this deflection 
is not the deflection from the form which the vessels assume 
in still water, but from the form they would have if so sup- 
ported as not to be strained anywhere. The value of E, the 
modulus of elasticity, has been assumed in obtaining the 














deflection to be 27,000,000, but if, as has often been found to 
be the case, E had a less value than that assumed, the deflec- 
tion would be correspondingly increased. 

We have prepared diagrams (6 to 10), showing the changes 








flexure is reached above which the reverse frame is again sub- 
jected to tensile stresses. 


affecting the transverse strength of a vessel is the breadth. 
The vessel D, one of those for which we have worked out a 
curve of stress, is made 
vessels of her depth, ont 
the breadth has, we have made this vessel 4 ft. broader, with- 
out, at the same time, increasing the scantlings. 
these circumstances, the tensile strain at the middle line is 
increased from 3.05 tons per square inch to 3.57 tons, and the 
Henge compressive strain at the bilge from 2.47 tons to 
3,12 tons. 


which the empty hulls of the vessels are resting 
keels, but this, of course, is not a critical condition. Vessels 
are often docked with a considerable amount of cargo in their 
holds, and steam vessels have always their machinery on 
board. As an illustration of the intensity of the stresses 
which would be ew in such cases under very trying 
circumstances, we 

to be filled with cargo of the density of coal to the height of 
the lowest tier of beams. This is, no doubt, an extreme case, 
and we have made the assumption as to the amount of cargo, 
not for the purpose of showing what str 


| for that purpose. 

We regret that the pressure of other duties has prevented 
us trom extending our investigations into this interesting 
subject so as to include the consideration of the transverse 
| strains experienced by vessels in still water, and also those 
experienced under some circumstances at sea; but we trust 
that if the opportunity be afforded us we shall on a future 
oceasion be able to continue our investigations, and to lay 
before the members of this Institution some further facts in 
connexion with so important a subject. 


It will be readily understood that a most important element 


robably narrower than is usual with 
to show the powerful influence which 
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AFRICA AND THE UNITED STATES. — American commerce 
with Africa has materially increased within the last two 
years, particularly with Cape Town and the neighbouring 
colonies, and with Natal and the Island of Zanzibar on the 
East Coast. As an indication we may point to the fact 
that two sailing vessels have been loading at a pier on the 
East River, one for Cape Town, and the other for Port 
Elizabeth, and both under the auspices of a hardware firm. 
Manufactured cottons also make a considerable item. The 
only unfavourable feature is that the imports are dispro- 
portioned to the exports, and are becoming more go as the 
trade develops. It is also to be observed that this trade, 
formerly almost monopolised in Boston, is now mainly con- 
centrated in New York. Sea captains say that a direct 
steamship line could be successfully established between 
Africa and New York. 


The above figures are all obtained for the simple cases, in 
upon their 





ve supposed the four vessels, A, B, C, D, 


. 


ains are actually 
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THE BOILER EXPLOSIONS ACT, 1882. 

We publish below the text of the above Act, which 
received the Royal assent on tke 12th inst. 

(45 and 46 Vicr., CHAPTER 22.] 

An Act to make better provision for Inquiries with 
waaul to Boiler Explosions. [July 12, 1882.] 

Whereas special provision has been made by law for 
making inquiry into the causes and circumstances of boiler 
ons on board ships and on railways, and it is 
expedient that like provision be made for making inquiries 
with respect to boiler explosions in other cases: : 

Be it therefore enacted by the Queen’s most Excellent 
Majesty, by and with the advice and consent; of the Lords 
Spiritual and Temporal, and Commons, in this present Par- 
liament assembled, and by the authority of the same, as 


OO Tis Act may be cited as the Boiler Explosions Act, 


explosi 


2 
1 ee This Act shall extend to the whole of the United 

‘ingdom. 
ein this Act the term ‘boiler’? means any closed 
vessel used for generating steam, or for heating water, or 
for heating other liquids, or into which steanr is admitted 
for heating, steaming, boiling, or other similar purposes. 

The term ‘court of summary jurisdiction’ means any 
justices of the peace, metropolitan police magistrate, 
stipendiary magistrate, sheriff, sheriff substitute, or other 
magistrate or officer, by whatever name called, who is 
capable of exercising jurisdiction in summary proceedings 
for the recovery of penalties. j : 

4. This Act shall not apply to any boiler used exclusively 
for domestic purposes, or to any boiler used in the service 
of Her Majesty, or to any boiler on board a steamship 
having a certificate from the Board of Trade, or to any 
boiler explosion into which an inquiry may be held under 
the provisions of the Coal Mines Regulation Act, 1872, and 
the Mctalliferous Mines Regulation Act, 1872, or either of 
them. 

5, (1). On the occurrence of an explosion from any boiler 


the sheriff court ; and in case of dispute as to the amount 
to be allowed, the same shall be referred by the court to a 
master of one of the superior courts, and in Scotland to 
the auditor of the court of session, who, on request under 
the hands of the members of the court, shall ascertain and 
certify the proper amount of such expenses. 

(5). The court making a formal investigation with 
respect to any boiler explosion, shall present a full and 
clear report to the Board of Trade, stating the causes of the 
explosion, and all the circumstances attending the same, 
with the evidence, adding thereto any observations thereon, 
or on the evidence, or on any matters arising out of the 
investigation which they think right to make, and the 
Board of Trade shall cause every such report to be made 
public in such manner as it thinks fit. When no formal 
ae is held the report presented to the Board of 
Trade by the engineer making a preliminary inquiry with 
respect to a boiler explosion shall be made public in such 
manner as the Board of Trade thinks fit. 

7. The court may order the costs and expenses of a pre- 
liminary inquiry or formal investigation or any part 
thereof, including therein the remuneration of persons 
holding such inquiry or investigation, to be paid by any 
person summoned before it or by the Board of Trade ; and 
such order shall, on the application of any party entitled 
to the benefit of the same, be enforced by any court of 
summary jurisdiction as if such costs and expenses were a 
penalty imposed by such court. 

The Board of Trade may, if they think fit, pay to the 
persons holding any inquiry or investigation under this Act 
such remuneration as they may with the consent of the 
Treasury appoint. 

If and so far as not otherwise provided for, all costs and 
expenses incurred by the Board of Trade, including any 
remuneration paid under this section, and any costs and 
expenses ordered by the court to be paid by the Board of 
Trade, shall be paid out of moneys to be provided by 
Parliament. 

8. Any fine payable under this Act shall be recoverable 
in England in the manner provided by the Summary 
Jurisdiction Acts, in Scotland in the manner provided by 





to which this Act applies, notice thereof shall, within 
twenty-four hours thereafter, be sent to the Board of 
Trade by the owner or user, or by the person acting on 
behalf of the owner or user. | 

(2). The notice shall state the precise locality as well as | 
the day and hour of the explosion, the number of persons 
injured or killed, in addition to the purposes for which the | 
boiler was used, and, generally, the part of the boiler that 
failed, and the extent of the failure, and such other par- | 
ticulars, if any, as the Board of Trade by notice inserted | 
in the London Gazette may require, and shall be in the | 
form printed in the schedule to this Act, or in such other 
form as the Board of Trade may from time to time approve 
for the purpose. 

(3). If default is made in complying with the require- 
ments of this section, the person in default shall, on sum- 
mary conviction, be liable to a fine not exceeding 201. 

6. (1). On receiving notice of a boiler explosion the 
Board of Trade may, if it thinks fit, appoint one or more 
competent and independent engineer or engineers, prac- 
tically conversant with the manufacture and working of 
boilers, to make a preliminary inquiry with respect to the 
explosion, and the person so appointed shall have the 
powers conferred on the court by sub-section (4) of this 
section. If it appears to the Board of Trade, either upon 
or without such preliminary inquiry, that a formal inves- 
tigation of the causes and circumstances attending the 
explosion is expedient, the Board of Trade may direct a 
formal investigation to be held; and with respect to such 
investigation the following provisions shall have effect : 

(2). Formal investigations of boiler explosions shall be 
made at or near the place of such explosion by a court con- 
sisting of not less than two commissioners appointed by 
the Board of Trade, of whom one at least shall be a com- 
petent and practical engineer specially conversant with 
the manufacture and working of steam boilers, and one a 
competent lawyer. The court shall be presided over by 
one of the commissioners, the selection being made by the 
Board of Trade. 

(3). Any such formal investigation shall be held in open 
court, in such manner, and under such conditions, as 
the commissioners may ‘think most effectual for ascertain- 
ing the causes and circumstances of the explosion, and for 
enabling them to make the report herein-after mentioned 
in this section. 

(4). The court shall have, for the purpose of its investi- 
gations, all the powers of a court of summary jurisdiction 
when acting as a court in the exercise of its ordinary 
jurisdiction, and shall in addition have the following 
powers, viz. : 

(a) The court, or any one appointed by it, may enter 
and inspect any place or building, the entry or inspection 
whereof appears to the court requisite for the said pur- 


OSe : 

(b) It may by summons under its hand require the 
attendance of all such persons as it thinks fit to cali before 
it, and examine for the said purpose, and may for such 
purpose require answers or returns to such inquiries as it 
thinks fit to make : 

(c) It may require and enforce the production of all 
books, papers, and documents which it considers important 
for the said purpose : 

(d) It may administer an oath, and require any person 
examined to make and sign a declaration of the truth of the 
statements made by him in his examination ;: 

(e) Every person so summoned, not being the owner or 
user of the boiler, or in the service or employment of the 
Owner or user, or in any way connected with the working 
or management of the boiler, shall be allowed by the Board 
of Trade such expenses as would be allowed to a witness 
attending on subpcena before a court of record, and in 





Scotland to a witness attending a criminal trial by jury in 


the Summary Jurisdiction Acts, 1864 and 1881, and of any 
Act or Acts amending the same, and in Ireland within the 
police district of Dublin metropolis, in accordance with the 
provisions of the Acts regulating the powers and duties of 
justices of the peace for such district, or of the police of 


| such district elsewhere in Ireland in accordance with the 


provisions of the Petty Sessions (Ireland) Act, 1851 
(14 and 15 Vict. c. 93), and any Act amending or affecting 
the same. 
SCHEDULE. 
Report of Explosion of a Steam Boiler to be sent to the 
Board of Trade within Twenty-Four Hours after the 
Occurrence of an Explosion. See Section 5. 


1. Name of premises or works on which the boiler 
exploded. 

2. Address by the post. 
. Day and hour of explosion. 
. Namber of persons killed. 
Number of persons injured. 
. General description of the boiler. 
. Parposes for which the boiler was used. 
. Part of the boiler which failed, and the extent of 
failure generally. 

9. Pressure at which the boiler was worked. 

10. Name and address of any society or association by 
whom the boiler was last inspected or insured. 

Signature of person responsible for the accuracy of the 
particulars — in this form. 
ress 


Date 


CONIC? OT CO 








FOREIGN AND COLONIAL NOTES. 

Queensland Railways.—The only work remaining to be 
done in connexion with the Maryborough and Gympie 
Railway is the completion of a wharf extension at Mary- 
wauin f This branch is now almost finished, and the 
construction of the wharf is being proceeded with. The 
latter work has been delayed through the difficulty in 
obtaining suitable timber and other causes. The second 
section of the Bundaberg and Mount Perry Railway is 
also in progress. The contractors have done a good deal 
of clearing, are putting in several concrete culverts, and 
have commenced the earthworks on the line, amongst the 
latter being the approaches to the tunnel to be driven 
through the Boobhoonda Range. This tunnel, which will 
be 10 chains long, will be the heaviest piece of work on the 
line, being through solid granite. On the central line 
Messrs. O’ Rourke and M‘Sharry are proceeding with their 
contract for the sixth section, a distance of 18 miles from 
the 227-mile peg. The first section of the branch line 
from Emerald to Clermont—namely, from Emerald to 
Capella, a distance of 32 miles—is also under construction, 
and is approaching completion. lhe contract time has 
already expired. Tenders for the second section of the 
branch—from Capella to Clermont—30; miles—will be 
opened shortly. The Northern Railway, starting from 
Townsville, and at present open to the Ravenswood 
Junction, a distance of 55 miles, will be completed as far as 
Charters Towers probably by July, the first of that month 
being the date on which the contract for the fifth section 
expires. The Queensland Parliament has authorised the 
extension of this railway as far west as Hughenden, 158 
miles from Charters Towers. The bridges on the line are 
of the low-level class, the gradient on the Burdekin range 
is 1 in 25, and the line is unfenced. 

Dry Dock at New York.—The second of the dry docks at 
the Erie Basin, which were unused for many years until 
Messrs. Cramp leased them, has been completed, and the 
Inman steamship City of Brussels is occupying it to have 


her bottom cleaned and painted. No other dry dock in the 
United States would have accommodated her, and other 
large ar are awaiting their turn. The two docks, 
each of which holds more than 6,000,000 gallons of water, 
are 540 ft. and 630 ft. in length respectively, and were 
originally constructed with Boston capital, and, under the 
control of Boston business men, were unsuccessful. It 
has taken two years to rebuild them at an expense of 
1,500,000 dols. A board of inspectors detailed by the 
Secretary of the Navy has recently made a report on the 
capacity facilities and construction of the docks. They 
were impressed with the efficiency of the iron caissons, or 
floating gates, made with sloping ends corresponding with 
the slope of the side walls ; and the absence of grooves in 
the abutments, permitting the opening and closing of the 
docks in the shortest time without difficulty. 


Harbours and Rivers in Queensland.—The new dredger 
the Octopus. is now ready for work, but she goes into 
graving dock for an overhaul of her hull before proceeding 
to join the Groper in the work of forming a new channel 
through the Moreton Bay. When these two powerful 
steam dredgers get fairly to workjthere will be great pro- 
gress made in clearing a deep channel, which has long 
been required. Tenders are called for the erection of 
wharves at Port Alma, Keppel Bay. These wharves 
and receiving stores will prove a great convenience to 
ocean-going steamers and other vessels calling at Rock- 
hampton. The depth of water alongside the proposed 
wharf is at least 26 ft., thus enabling a vessel’s cargo to 
be landed or received on board quickly. At Mackay a fair 
test is being made of the suitability of the stone in the 
neighbourhood for the purpose of a breakwater. The pre- 
sent contract for quarrying is intended as 2 preliminary 
step to letting of the whole contract should the work prove 
practicable for the sum voted by Parliament. Bowen 
jetty is in the hands of Mr. Porter, and the woodwork is 
being laid down as rapidly as possible. There has been 
great difficulty in getting timber suitable for the work. 
and the bulk of it has been collected in the neighbourhood 
of Brisbane, squared on the wharf here, and shipped to 
Bowen. We hear that it is likely there will soon be a re- 
commencement of the jetty works at Townsville. The ex- 
tension of the wharf at Cooktown is now nearly completed, 
and it will prove a useful addition to the accommodation 
for shipping. 


Buoying the Electric Light.—A large iron buoy was 
recently towed from the Government works at Tompkins- 
ville Staten Island, to the lower bay, where it is to be used 
to support an electric light. 


Fire Insurance and the Electric Light—The fire insur- 
ance companies of Philadelphia wil! hereafter cancel policies 
wherever they find electric illuminating wires attached to 
= roofs of buildings on which they have outstanding 
risks. 


Coal in the United States.—The State geologist of Ken- 
tacky makes the interesting and important announcement 
that the valuable coking coals of Pennsylvania and West 
Virginia have been traced and identified to the valley of 
the Cumberland and Big Sandy rivers, where they have a 
thickness of from 7ft. to 8ft. Analyses by the State 
chemist show the coal to be of very good quality. 


Another Mississippi Bridge.—Plans for a railway pon- 
toon bridge to cross the Mississippi at Reed’s Landing for 
the Chippewa Valley and Superior Railway are now being 
prepared at Milwaukee. The bridge is to be similar in 
construction to one at Prairie du Chien, except that there 
will be a small span at eachend. It measures 400 ft. in 
—— and will probably cost about 20,0001. when com- 
pleted. 


American Locomotive Building.—Notwithstanding that 
the Pennsylvania Railroad Company, in its last annual 
statement, reported its ownership of about 1000 locomotives, 
and while it has since that time built over 100 more at its 
own shops, the company is badly pressed at present for 
locomotive service. ‘he Baldwin Works can furnish no 
more engines until September, being pressed with previous 
contracts. Proposals for the construction of 50 new 
engines have been invited recently, and will be acted upon 
in a few days. 


Railway Progress in New South Wales.—At the present 
moment there are, we;,believe, about 1000 miles of railway in 
operation in New South Wales, and by the end of the 
present year there will be at least 1200 miles, while within 
the next three years there will be 750 miles more, and the 
balance to make up the total, 2219 miles in all, will be finally 
completed by 1886, this being the total length sanctioned 
to date. The expenditure already voted is 26,202,661/. From 
Sydney to Albany, 386 miles are completed. At Darlington 
Point the length will be 386 miles, at Narrabie 351 miles, at 
Tenterfield 489 miles, and at Bourke 502 miles respec- 
tively. 


Guns for tha Spanish Navy.—Some guns recently con- 
structed at CreusOt for the Spanish Navy are stated to have 
yielded satisfactory results. Two guns which were tested 
weighed 29 ewt. each, and were mounted on cast-iron 
traversing carriages weighing 43 cwt. The powder used 
was Wetteren pebble powder, aud the projectile weighed 
374 lb. Three different charges were fired of 12 lb., 134 lb., 
and 143]b. respectively. These gave initial velocities of 
1595 ft., 1712 ft., and 1300 ft. respectively. 


The Electric Light at Sydney (N.S. W.)—At a recent 
meeting of the Sydney City Council, a proposal was re- 
ceived from a gentleman in London, interested in the for- 
mation of syndicates, offering to light the streets and 
public buildings of Sydney, New South Wales, by electricity 
at a cost of 25 per cent. less than the contract price of the 
gas now supplied. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


JULY 17, 1883. 


In the Cases of Inventions communicated from Abroad 


Communicators are given in 


“Applicants? Names. 














































































ABBREVIATED TITLES, &c. 








the Names, &c., of the 
Italics after t 
Nos. | 8, 
a. | oF APPLICANTS 
3 | | 
at it! 
: avd | Johnson. Strong. 
75 | A. W._ Robertson, 
i West — 
| ‘Onn. 

art | Mills. Goudet and 

| Durozad, 

$278 | Haddan. Blakeley. 

3279 J. 8. Beeman, Lon- 
don. 

8280 of - eee Shef- 

eld. 

3281 | F.Jacob, Westminster. | 

3282 | Ingleby. Berlin-An- 
haltische Maschinen- 
bau-Actien - Gesell- 

| _ schaft and Liegel, 

3283 | Pitt. Gratiot. 

3084 | Lake, Goodridge. 

$285 | J. Darling, Glasgow, 

| and J. Darling, | 
| a Sennett, Tod- | 
‘ . ennett, Tod- | 
- holes, Renfrew. 
3287 | W. Cneyne, Briton 
Lane Vi kamp, L 
} e. Veerkamp, Leo- 
aad | pold, and Darker. 
3289 | R. and B. Carrington. 
| . Darlaston. 

3290 | Jebb. Burr, 

$291 | Downing. Gally. 

3092 | Lake. Walker, 

3298 | Lake. Fmery and 
Emery. 

3294 | Boult. Brown, 

$295 | Lake. Doane, 

3296 | Clark, Planié, 

— A.N.Gavard and H. | 
Millon, Paris. 

3298 | A. Collingridge, Paris. | 

3299 | H.T. Harvey, Wands- | 
worth. | 

$300 | B. Williams, Cardiff. 

3301 | T.8. Webb, London. 

9392 | T. Bouwens and T. | 
Voss, London. 

3303 | F. W. Durham, Barnet, 
and P. Ward, Ful- 
ham. | 

3:04 | J.P. Halket, Millwall | 

33(5 | J. P. Rickman and J. 
B. Thompson, New | 
Cross. 

3503 | A. Lowcock, Shrews- 
bury, and J. Taylor, 

|p Goldschmidt, @. 

330 ._ Goldsc. is A 

wii Hahlo, and A, | 
Heussy, Manchester.| 

3308 | Von Nawrocki. fagen-; 
burg. | 

3309 | H. Richardson, Liver- 
pool. | 

$310 | Baron de Winter, | 
Paris. 

Mewburn. La Société | 
va Guiilemin et Cie. 
$312 | Hugon. Lefevre and 

L. “Field, Birmin 

3313 gi 1eld, g- 
ham. 

3314 | T. Hansell, St. Alban’s. 

$315 | Lake. Wallace. 

$316 | Lake. KAnandt, 

3317 tay, Wenger, 

$818 | Pulvermacher, 

| * Cale 
| 

5319 | | Lake. Rowe and Per- 
kins, | 

3320 Clark. Mason, | 

pt, E. ~~ ree Graves- 
ulyl3| _ end. 

3322 | J. MM. Munro, Glas- 
gow. 

$3238 | J. H. Loder, Leiden, 
Holland 

3324 | C. Secaway, Gatetees, 

$325 | Henderson, Soyer. 

$326 | F. "~~ Ea | 
monto: 

8327 Haddan, Schmid. 


| Driving gear for locomotive en- 


gines. . 
Surface condensing engines. 


Piston valve musical instruments. 
Stopping runaway horses. 


Boot and shoe burnishing machines. 
Electric lamps. 


Taps and valves. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprtep sy W. LLOYD WISE. 








Arrangement and application cf/| 3339 | 


electrical conductors. 
— for lids, furnace doors. 


Reducing, cleaning, and degermi- 


nating wheat. (Complete specifica- | 


acer screw-nuts on fish-plates 
Indicating length of cloth in als. 
Preventing corrosion in boilers. 
Regulating the supply of gas, &c. 
Braiding machines. 

Hame plates of harness. 


Dressing and cleaning stems and|| 


leaves of fibrous plants, 

instruments. 
specification). 

cue, a em. 


Machines ‘er the manufacture of 


Musical (Complete 


(Complete 


Regulating the speed of marine | 
en 


engines. 
gt np te apparatus for} 
printing pres: 
pisparing the Ga me electrodes | 
of secondary batterie 
— guns ond cartridges 


Manufacture of olefiant gas. 
Securing globes to their galleries. 


| Hoist, lift, or winch winding gear. 
| Preserving from corrosion the sur- 


faces of ships, piers, bridges, &c. 
Roller mills. 


Secondary voltaic batteries. 


es for promoting circulation 
of water in steam boilers. 
Manufactase of ammonia. 


Scrapers, and raising and lowering 
scrapers for cleansing boilers, 
economisers, &c. 

Rotary steam ‘engines and pumps. 


a4 cotton in the loose or spun 
state. 
Poles and nets for lawn tennis, &c. 


An improved tubular elevator appa- 
ao with internal expansive 


Digifeciing and preserving hides, 


Co 

An automatic water level indicator 
for steam boilers. 

Folding chai 


Stand for invalids. 
ering wire with copper, &c. 
(Complete specification). 


duits, wells, culverts, & 
Pneumatic railway brakes, 
Producing, storing, and utilising 

electric energy, partly applicable 

dl use in combination with coal 


Tieatment of hides, &c. (Complete 
specification.) 

Safety apparatus for lifts. 

Stacking cut crops. 


Producing, measuring, — dis- 
tributing electric currents 
Alcoholic beverages. 
Gas stoves. 
Folding bedsteads with flexible sack- 
ng. 
Velocipedes, 


| Obtaining ornamental effects. 











| 


Construction of underground con- || 

























































































Nos. 
NAMES, &0. Se. 
nd} op APpLioatts, | ABBREVIATED TITLES, #0. || and | oy Appiivanits, | | ABBREVIATED TITLES, &e. 
July13 July17 
8328 | C. =, Semees, West- | Lamps. peed oe. a Satine for filing saw blades, 
. Rateand T. a- | Attachments for boot 
$829 | W. au am. Kinleith | Reproduction of designs. snes way, Leicester. anaes 
, Gaman, . 
3330 a Starr and Pey- | Electric lighting and power distri- Francisco. a 
= systems, (Complete speci- poe G. Keibel, Folsong. Candle holders. 
; ation). ‘ organ. Levavasseur.| Manufacture of wire. 
8331 | J. R. Gibson, London. Making and breaking electric cir-|| 3392 Glaser. Burgers and | Manufacture of firebricks, 
| . 0. 
| 3332 | A. Millar,Glasgow. | — boxes and preparation of|| 3393 ~ = F. Andrews, | Electric lamps. 
| | ae | SZOW. 
ae Clark. Edwards. | Process of purifying metals. 3394 | ‘5. Leadbetter, Coverings, Sox preventing conduc- 
uly | esex. ion of heat 
8334 | R. Matthews, ,Hyde. | Dynamo-electric or magneto-electric || 3395 | e. Evans, Oleaginous compound for use in the 
and electro-dynamic machines, } manufacture of rope, twine, &c. 
|, and regulating same. 3396 | J. Davies, Hatcham, | Printing in colours. 
3335 | §. M. Yeates, Dublin. | Telephones. i £ Middleton, 
8336 | E. 0. Greening and E. | Harvest saving appliances. | Staines, and W. 
. Barker, London. | | _ White, Deptford. 
$337 | J. Holding, Manches- | Temples used in weaving. 8397 | J. Hooper, Great Tor- | Apparatus for drying crops. 
| $388 | J. Brindley, Burslem. | Clay press trays. 3398 | Dp. Reon Berlin. Prod 
| R. E. 1b. Crompton, | Arc oder lamps. | aia | degen ron ——— canada’ 
| on | A. , ¢ 
3340 | + eet, Edin- | Securing glass to astragals and me. | aenaseninenes Tin ths process of ot ef nding - 
| urgh. Sa 
| 3341 | J. G. Hirst, Leeds. | Tenon cuttirg machinery I GRANTS OF PROVISIONAL PROTECTION 
| $342 | Wirth. farbfabrik, ; Production of alkali alt : aS 10S IS Dewees. 
| vormals pee. sulpho acids. 7 deacet we For Particulars, ses Corvenpending Mumbere én Edsts of 
| 8343 | Wirth. Farbfabrik, | Manufacture of beta naphthyla-| Applications for Patents, 
\| | vormals Bronner. | mine-sulpho acid and of ened I.—Announced July 14. 
a || | matters therefrom. 
| $844 iW 8 Laycock, Shef- | Self-acting window blind apparatus || 
| | | No. Name. No. Name. No. Name. 
| 8345 | | J. E. Beal, Sheffield. | Attaching the bolsters and handles) 1 rT} “ 1882 — — 1889 ——— 
} | | _ ofcutlery. 2 
8346 | Lake. Alden. memes machines for boots and | 1723 Lohf. 3013. Lake 3058 Hancock 
| | _ shoe 2775 serthod, (/riande), (Griine). 
| 3347 | P.L. Noel, Cardiff. | Hitecay or ne sanitary || 2829 = 3015 Mills (Wanne-{ 3060 Barron. 
| socketted tubes 2405 | Snell. veich). 8062. Wynne. 
| $348 | Haddan. Burrelland | Treatment of skim-milk in the|| 2991 | Johnson 3017 Boult (Roppa: 3064 Longsdon 
| Cooley. | manufacture of artificial cream, | (Pereire). port) (Krupp). 
| butter, and cheese. (Complete || 2993 | Field and | 3040 | Wallwork. 3066 | Stroudley 
| s specification). _ | Thompson. | 3042 9 Wallard, 3070 De Pass 
| 3349 | J, 8. Beeman, London. | Incandescent electric lamp appli-|| 2997 gy xa a044 — Rommeantt 
| ces. astelin. (Meister, Abdank), 
| 8350 | J. 8. Beeman, London. | Electric lamp holders and switches || 2999 Edwards Lucius,and} 3072 Von | Naw- 
| $351 | J.8.Beeman, London. | Apparatus for automatically shunt- || (Cassin). Briining). rocki 
| ing electric currents and for || | 3001 Reynolds. 3046 Barker, (Verein 
} breaking circuits. | 3003 Wilkinson. 3048 Cruikshank chemischer 
| $352 | J. bl Bennett, Glas- | Manufacture of iron and steel. | 3005 Blakeney, (Banta). Fabriken). 
| || 3007 Jenkin, 3054 Mewburn 3074 | Foster, 
3353 | G. Salton. Leeds. Brickmaking machinery. | 3009 Morton. (Rigaud). | 3076 | Lake (Hart- 
3354 | J. M. Bennett, Glas- | Manufacture of crude iron. = 3056 Hampton. mann.) 
gow. i — 
| $355 | Handford. Edison. jenies | for supplying electricity. i II Announced July 18, 
8356 | W. R. Comings, Lon- | | ae 3S , sheets of paper, || ——, — _ 
on. |} ] 
9357 | F. E. A. Busche, | Machinery for manufacture of lace,|| No. | Name. No. Name. | No, Name. 
| Schwelm, West-’ braids, & co 7} ies 
ph: | Bo 1906 | F 
3358 | a W. White, and J. | Bell traps for drains. | 2880 | Yates 9077 | Martin §=—__'| 3107 | Cathcart, 
daly | H. Evans, London. ee —_ } P calienginy: 3108 Haddan 
| & Fuller). | 3379 | Johnson. (Brush). 
8350 J. Van den Bergh, | Apparatus for the manufact 2804 | Lake « Van | (Bardon). | 3110 | B 
vt | London > sh, Aart fe ral in manufacture "| oid aes 3080 Hopkinson & th | Kilburn. 
fl g ixon. opkivson.} 3112 | ley. 
livan, 7 ooo ‘og and danger signals on 2893 | Reading sen Gkeltorn. aaas | a ey 
3361 | T. Hughes, Market | Metallic lazing bar and fittings. _(Buttner). | 3082 | Newbold and } 3114 | Stearn. 
ray 3021 | King. Thornley. | 3117 | Wood and 
3362 | W. wedoeeal Notting- | Combs for twist lace machines. || 3023 | Moss. 3084 | Copeland. | Whitaker. 
ham | 3027 V ernon, 3085 | Gedge 3118 | Ward. 
3363 | C. E. Gitson, Birming-| Hood joints of perambulators. {oto (Leach). | 119 | Drapar and 
| || 3033 | Isaac, 3086 | Wirth | _ Draper, 
3364 AW and G. B. Childs. Artificial hips, bodies, or stands. 1 — ae atts oe | | Lloyd.” 
ondon | 3035 . 7 an al sloyc 
3365 | Haddan. Aschman. | A new antiseptic compound. || 3037 | Drake and Adam. 3122 | Clark 
3366 | Haddan. Mecher- Smoke flues and smoke chambers of | Muirhead. } 3088 | Bradley and (Haegele) 
nicher Bergwerks- metallurgical works. 3041 | Froggatt. yood. 3123 | Sara. 
Actien- Verein, 3043 Wy mond, 3089 | Thorn, 3124 | Hastie. 
9367 | De Pass. Klein, Forst, | Printing several colours at the same|| 3)43 | Whytehead. } 3090 | Barlow iit 
and Bohn. @. 3047 | Spence _ (Lenoir). 312 wne, 
3368 | J. Erskine, Newton | Apparatus for facilitating the slic (Kotyra). | 3091 | Stanley. 3134 | Newton 
Stewart. ing of bread. 3051 | Mount, 3092 | Collins, (Rojer). 
8369 | J. B. Thompson, New | Preventing seagental extinction of eal tee eed bee 
ross, exposed gi ts, and rekin : in. ousfleld, é unter, 
them 3055 | Newton 3094 | Petrie and 3144 | Glaser 
$370 | Edwards. Carre. Apparatus for automatically indi (La Sociéte Petrie. (Schntewindt). 
cating the presence of fire or Anonyme 3095 | Conolly and | 3146 errie. 
heat by means of electricity. Dynamite Hubert. 3148 | Sachs, 
8371 | H. A. Williams, Lin- | Pulleys for window blinds. Novel). 3096 | Conolly. 3150 | Werdermann 
coln. 3057 | Lake 3097 | Watt. 3152 | Morgan 
8372 > Nun- | Cocks. aie on tga 3099 a a | ‘ (Se enter. 
E D etbeder mith. 5 on Naw- 
3373 | Johnson. Tuyssuzian. | Sawing metals. (Bourse). 3101 | Courtenay. | rocki 
3374 | Peres. Henize. Wire iting for fencing, &c. 3063 | MacKachran. | 3102 | Lovering and | (Becker & 
3375 | H. Robinson, Man- | Apparatus for obtaining motive || 3065 | Woodrow. Martin. |, Reunert). 
cheste: power. 8067 | Carr, 3104 | Alexander. | 3160 | Lake (Car- 
3976 | A. J. Altman, Lon- | Lawn tennis racquets. 3069 | Catlow. 5206 | Wither, | yfentier). 
uly17 . + poe = hk + anid 3162 Wirth 
3377 J a and E. 7 inko, Vilder. | (Hochstrate). 
W. cooper, coven: | 3075 | Bell. 3106 | Bell. 3164 | Barlow 
try. | (Géareis), 
3378 | H. Meineoke, Breslau, | Raising apparatus, applicable to 
a INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
3379 | J. Forbes, New York, —_ — and hemstitching COMPLETE SPECIFICATIONS, 
For Particulars, see Corresponding Numbers in Lists a7 
3380 | W. E. Ayrton and J. Ane ae erica e 
Derry, Landen. = cal hanlage system Applications for Patents. 
$381 | Beck. Contamine. oye the shuttles from sew- 
g machines. 
3382 | Haddan. Seymour. | Electric light appliances. | oo oe) oe | 
3383 | Haddan. Rankin. Apparatus for making ice, (Com-|| F399 1882 1882 anal 
: plete spectfaatten). 3283 | Pitt (Gratiot)| 3315 | Lake (Wal- | 3380 | Pitt (Starr & 
$384 | Haddan. Martignoni.| Cutting helical grooves in twist|) 359) Downing lace). | Poon). 
205 | Groth Japan. | Eowackap ll o,| Caw) | 9819 | Lake, cRowg $818 | adden 
. . 292 ake kins. Burrell 
8366 | Groth. Praunegger. —— pocket knife, fork, and (Walker). r kins.) Fa 
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NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
August 4, 1882. 












































































































Read Name. No.| Name. No. Heme, 
1882 | 1882 
"1889 Allport. 1212 | Reddie — 1463 Skipper. 
797 | Robinson. (Bouilliez). | 1585 = Allan and 
1113 | Pearson. 1217 | Holmes. : Adamson, 
1116 | Gutensohn. | 1220 | Wigg. 1607 ee 
1120 | Hall. 1222 Lake 1664 Lawson an 
1143 | Phillips. | (Parcelle). a Sirech. 
1148 | Maynes. 1223 | Perry. 2063 | Lake 
1165 | Marshall, 1233 | Boult Bee (Schuthof). 
1176 | Heap and (Wheeler). 2235 Loder. 
Rettie. 1235 | Long and 2600 | Haigh, 
1181 | Ridal. Alpin, Dean, and 
1182 | Hayes 1240 | Holling- a Mitchel. 
1189 | Watson. worth. 2769 ~Imray 
1192 | Lake 1256 | Greenwood. (Jablochkoff). 
(Toof). 1261 | Cutler. 2936 Redfern ; 
1194 | Lake 1327 | Crossley, ' (Buczkowskt), 
(Toof ). Harrison, 2939 Truss. 
1195 | Thompson & Emmott, 2946 Holliday. 
(Kerner). 1342 | Schin 2966 Brookes, 
1202 | Haddan 1446 (Leuffyen). | 2972 | Gross and 
(Harris and] 1450 | Wain. Salbreux. 
Farr). Lake 3036 | Ayrton and 
(Musitzky). Perry 
Il,—¥me for entering Opposition expires Tuesday, 
August 8, 1882. 
No. | Name, No. Name. No. Name. 
1882 1882 1882 
1200 | Des Vax 1369 Wall. 2447 | Henry. 
(Huebner). | 1395 Lucas, 2547 | Johnson 
1219 | Roberts, 1402. Imray (Epptleand 
1238 | Andrews, (Deloye & e 0.) 
1243 | Fielden and Guebhard). | 2807 | Epstein. 
| Harrison. | 1420 Pictet, 2984 Rodger. 
1253 | Arnold. 1522 | Dentop and | 3006 | Von Roden, 
254 | Ebel. Butler. 3018 | Burgon, 
1268 | Watts and 1579 Summerfield.| 3062 | Wynne. 
Swindells. | 1602 Clar 3064 Longsdon 
1289 | Aubin. ‘Rolland) (Krupp). 
1297 | Imray 1645 Riche, 3066 | Stroudley. 
| (@rison). | 1671 | De Sparre. 3087 Dodd and 
1301 | Griffin. 1766 Fox. Adam. 
1302 | Brougham, | 1771 | Fox and] 3108 Haddan 
1310 | Beck a ee. hitley. (Brush). 
| (Dawson), 1777 x. 3128 Lowne. 
1317 | Kaltwasser. | 1801 . Boutet. 3187 3randon 
1322 | Mathieson. | 2261 Beck (Howatson) 
1323 | Mathieson. (Rolland). | 3283 | Pitt (Gratiot). 
1331 | Haynes, 2363 Stanley, 3330 Pitt (Starr & 
1338 | Towell. 2403 Justice eyton.) 
1359 | Ivey and (Street). 
' Craddock. 
PATENTS SEALED, 
I.—Sealed July 14, 1882. 
No. Name. No. Name. No | Name. 
1881 | 1882 1882 
5517 | Sothcott. 390 | Lake (John- | 1211 | Newton 
1882 son). | _ (Gravier), 
110 —-~Pieper 438 | Imray 1430 | Clark 
(Walkhoff). (Cottais). |  (Anunsen). 
167 Allan. 454 | Ashworth & | 1548 | Brain. 
212 ~~ Petersen, Ashworth, | 1627 | Tillett 
216 Cockshott & | 460 Bauman, (Bennett). 
Goodman. | 470 Richardson, | 1724 | Erskine 
233 | Clarke, 472 Newton | (Meister, 
235 | Griffiths, (Allen). | Lucius, & 
248 | Barlow (£n-] 540 Andrews. Briining). 
causse et 594 | Wilson and | 1820 | Jones. 
Canésie). Clegg. 2213 | Clark 
251 ~Pickwell. 804 . Holzapfel, | (Moret). 
259 ~Richards. 943 Newton 2248 | Varley and 
267 Lindley, (Gravier). Greenwood. 
292. Lumley. 960 Dixon 2303 | Clark 
294 Nussey and (Kenig, ( Warren, 
Leachman. | Meister, Fuller, and 
321 | Walker. | Lucius, Lange). 
376 | Abel (Dona- | _ & Briining),} 2599 Fisher. 
dont and [1185 | Pitt (Drum- | 
Pohl), | mond). 
i II.—Sealed July 18, 1882. 
& No. Name. No. Name. No. Name. 
1882 1882 1 
17 Peters. 502 | Gibb. 2102 | Thornycroft. 
275 | Gowans. 605 | Brunton 2109 | Mauser, 
278 | Barlow (Trier). 2110 | Pitt 
ze (Eneaussee 533 | Reddie | (Schloesing) 
282 | and Canésie), (Reguiter). | 2128 | Arthur. 
286 | Wallace, 537 | Verity. 2168 | Cruikshank 
289 Gomant, 553 | Bayliss. | (Rice). 
293 | Humphrys, 576 | Barford, 2197 | Martin. 
296 McKenny. Perkins, & | 2238 Johnson 
Engel (Koop- Chambers. (Mallet). 
| mannand | 601 | Openshaw & | 2374 ake 
298 Koopmann) Rothwell. (Parker). 
., | Engel 687 | Clark 2388 Abel 
305 (Schneider)! (Hopkins). (Glaser), 
311 | Aronson, 882 | Simons, 2416 | Lake 
: 316 Scott. 1538 | Hodgson and (Wallace). 
et .,- | brewer Broadley, | 2430 | Raynes and 
. 37 (Olmsted). 1554 | Beanes, Healey. 
4 318 | Holroyd. 1563 | Mantle. 2470 Lake 
i 349 | Kaye, 2026 | Lake (Daz/s (Ferome 
359 | y rel - and Voigt). | and Co.) 

















July 8, 1882. Nos. 
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» 12, 
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» 14, 





FINAL SPREPRATNNS FILED 
117, 119, 122, 128,129, 160, 192, 277, 


89, 115, 116, 
all of the year 188 2. 


130, 133, 134, 135, 137, 146, 152, 159, all of the 


year 1852. 


5496, of the year 1881; 


77, 144, 147, 


149, 151, 


156, 157, 158, 165, 173, 208, 285, 392, 414, all 


of the year 1882. 


166, 168, 169, 170, 171,172, 178, 186, 201, 357, 415, 


all of the year 1882, 


139, 181, 182, 183, 190, 195, 196, 198, 206, 319, 
440, all of the year 1882. 


110, 167, 


200, 202, 203. 219, 


521, all of the year 1882. 




















220, 221, 222, 240, 


PATENTS WHICH HAVE BECOME VOID. 
1. — Through Hon- Payment ow the Thre Year's = Duty ow 50l. 








2431 | 
| 














No, Name. No. Name. No. | Name. 
187: 1879 187 
2672 Buckley 2714 Thompson 275 Magill. 
(Grainger). (Meresse & | 2756 | Harrison, 
2677 | Jensen Rondepierre).| 2757 | Scott. 
| (Lundberg).| 2716 | Payan 2758 | Gibbons. 
2679 Sagar 2717 Hope 2760 | Cassels. 
2681 | Pickering. 2718 Petersen 27 61 | Lake (Ralu). 
2687 Hoyne (Séeborg and | 2764 | Ellwood. 
2688 | Mills Petersen). 2768 | Brown, 
(Répécaud 9 Thompson. 2770 | Hunter. 
and Co.) 2723 Shiers and 2771 | Von Naw- 
2690 Lake (Hartz Shiers, rocki 
and Wash- | 2724 Sachs. (Telschow), 
| ington). 2725» Cayard, 2773 | Burechardt 
2691 | King 2727 Haddan (Sommer- 
(Hathaway) | (Gowan and Seldt). 
2692 | Anderson Danie’). 2775 Siemens, 
| (Garlock 2728 | Warrington. | 2777 | Frost. 
| and Cooke). | 2729 | Vangel, 2778 | Welden, 
2693 | Anderson 2731 = Allen and 2779 | Hunt 
(Gariock Bos. (Loring). 
and Cooke). | 2734 Lake 2789 = Brun. 
2694 | Green. (Lacotte). (Gutton), 
2698 | Shaw. 2735 | Gr enwood. | 2782 | Chappel, 
2702 | Holiingworth] 2788 Comerford &] 2783  Newion 
| & Buckley. Comerford (Kendall & 
2704 | Sauvée 2740 Haddan Miller). 
| (Marinoni). (Krapff). 2784 | Sheather. 
2705 | Lake (Long- | 2741 Haddan 2787 | Lake 
Jellow). (Schmitt). (O!fenius). 
2707 | Newton 2742 Muvore, 2788 | Clark (Acid 
(Billaudel),| 2743 Read. | Pump and 
2710 | Hallsworth 2744 Whyte. | Siphon Co.) 
and Bailes. | 2753 Delcour and | 2790 | Clark (Acid 
| Admant. | Pump and 
| ) Siphon Co). 
11.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100i. 
No. | Name. No. | Name, No. Name. 
1875 | 1875 | 1875 
2414 | Jeffery. 2435 | Severn. 2452 Newton 
2421 | Wolff and 2436 | Wilson. (Pihet). 
Betley. 2438 | Ormerod. 2455 Ward, Ward, 
2425 | Sanders. 2448 | Wolff and and Ward. 
Fison. Betley. 2465 Kuight. 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAs BEEN PAID AND REGISTERED. 




















No. | Name. No. Name, No. | Name. 
1879 | 1879 | 1879 | 
2843 | Munn. 2962 | Clark 2890 | Gedge 
2846 | Heywood (Hermann), | __(Cornely). 
| & Holland.| 2661 | Stephan. 2915 | Holroyd. 
2921 | Smith and 2860 | Pitt (Greif), | 3052 | Pitt (White). 
| Coventry. | 2916 | Ashworth & | 3220 | Lawson, 
2869 | McKidd. Ashworth, Hodgetts, 
2872 | Mills 2922 | Wilson and | and Lea. 
(Duchamp Wilson. 
and Co 0) 2882 } Brook 





PATENIS IN RESPECT OF WHICE THE SEVENTH YFAR'S bi2¥é 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 











with, 


No. | Name. | No, Name. 
1875 1875 
2560 Muir. 2581 | Normandy, 





tool, 


1881). 


the malt. 
or Oils, &c. : 


and is inflamed, 











action at the point of collide,” 


ordred, 


H. Defty. 


No. | 


1875 } 


Tottenham 


N ee 





187 
2590 | Barclay. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JULY 15, 1882. 
Abstracts marked with a * relate to applications not proceeded 

The number of Views given in the Specification Drawings 
ts stated in each case after the price; where none are mentioned 
the Specification ts not Illustrated, 

Where 1 are 
Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, et. ae 
lane, E.C., either personally, or by letter, ‘enclosing amount 
and ‘postage, and addressed to Mz. H. READER LACE. 


3023. Lathe or Machine Tool, &c.: 
strong, Blackheath. (8d. 


d from abroad, the Names éc., of the 


of price 


J. A. Arm- 


16 Figs.)—This is a combination 
To the bed of a lathe there is fitted a saddle, which carries a 
shaping machine head and table on one side, At the other side it 
is furnistied with a vertical drill spindle, and furthermore, has 
attachments for a fret saw. A long grooved shaft rotating between 
the lathe centres drives the various tools on the saddle, 


(July 9, 


4891. Preparation of Fi for Use in Brewing 
and Distilling. &c.: J. F 

dlesex. (4¢)- Torrified grain is substituted for a portion of 
(November 8, 1881). 


5091. Apparatus for Generating Heat from Gas 
Middlesbrough. (4¢. 14 Figs.) 
—The oil appears to be ps tthe by passing it through a coil of 
heated pipe to achamber in which it meets a current of heated air 
“ Immediately this is produced both gas and air be- 


» Mid- 


uniformity all the inflammable malgum until absorbed into a 
powerful cream-coloured illuminating flame.” (November 22, 1881). 


5131. Sqgenenes Applicable to Sewing Machines 
for Overcasting: Imray, London. (A. Soisard, 
Paris , (6d. 5 Figs.|—In addition to the needle and shuttle a hook 
is employed having a series of movements given to it, such that it 
passes through the hole of the sewing table, and turning under the 
edge of the fabric, it seizes a loop of the shutile thread, brings the 
loop up above the’ fabric, and turns it into a position such that 
the needle descends through the loop, which then being let go by the 
hook is drawn tight by the passage of the shuttle through the 
bight of the needle below the fabric, (November 24, 1881), 


5169. Apparatus for Regulating the Speed of 
Engines: W.W. Girdwood, London. [éd. 2 Figs.|— 
This invention will be fully illustrated in an early issue of ENGI- 
NEERING. (November 26, 1881), 


5295. Mechanism for Regulating the Feed of 
Electrodes in Electric Lamps: H. E. Newton, 
London. (A.J. Gravier, Paris), [6d. 6 Figs.)—To unlock the 
wheel train of an electric arc lamp when the difference of potential 
at the two terminals of the lamp exceeds a given amount “ there 
are provided two bobbins ab (Fig. 1), two soft iron cores A B of 
the same size and weight, a base C, and an armature d. The 
armature is very short and light, and is formed of several elements 
placed in juxtaposition in the most convenient form, and soldered 
with tin solder. On either side of its axis of oscillation it is pro- 
vided with a small screw for the purpose of limiting its movement. 
It is furnished with a spring s of brass wire, or it may carry a little 


° 


oe 
| 


Fug./. 


Fig.2 
E 











ounterweight of half a gramme.” “The bobbins may be placed 
parallel or otoerwise. The bobbin a is wound with a fine wire of 
certain determined resistance, comparatively great. The bobbin 6 
carries a thicker wire of small resistance.’’ a is placed in a 
derived circuit, and } in the main circuit. A slight variation in the 
intensity of the main current, whether it proceeds from a variation 
at the source or in the resistance in the arc will suffice to lock or 
unlock the lamp, ‘“ At Fig. 2 another form of differential unlock- 
ing electro-magnet is shown. It is composed of a bobbin mounted 
upon a soft iron core and wound with two coils, one of thick wire 
and the other of thin, these being arranged so as to be traversed by 
currents in opposite directions,’ Another form of apparatus for 
the same purpose includes a Desprez fish-bone galvanometer 
acting as a relay to send a current into an unlocking magnet. 
(December 3, 1881). 


5323. Cutting Machines for the Cases of Cart- 
ridges, &c.: W. Lorenz. Carlsruhe, Baden. [6d 
10 Figs.|\—Relates to improved machinery for simultaneously 
broaching or riming and cutting both ends of cylindrical metal 
cases, more particularly cartridge cases, and also for expanding 
such cases at the same time when required, the case being auto- 
matically held perfectly firm and secure at its middle during the 
operation. The machine also automatically effects the adjustment 
and trimming of the cartridge or other case to the exact length 
required, the advance and withdrawal of the cutters and the dis- 
charge from the machine of the finished article, (December 6 
1881). 


5339. Apparatus for Checking and Indicating 
the Receipt and Withdrawal of Money: A.J. Wild 
Peckham, London. [6d. 6 Figs.}—The coins are placed in 
pockets in the periphery of a wheel and are discharged down,shoots 
into tills. Each till receives one size of coin only. (December 6, 
1881). 


5343. Kilting, Plaiting, or Pleating Machines; 
G. Browning, Glasgow. (84. 6 Figs.)—Has for its main 
objects to provide improved means for giving motion to the feed- 
ing, pressing, and ironing rollers, and the kilting blade, and for 
adjusting the extent of the motions thereof : for giving the rubbing 
action to the ironing roller, for lifting the kilting blade at each back 
stroke, und for keeping the said blade in its raised position to 
give unkilted spaces between the kilts either by mechanism 
worked by hand or automatically ; also for putting the pressure on 
the top rollers. (December 7, 1881). 


5351. Warming and Ventilating, &c.: T. Rowan, 
London. [(d. 6 Figs.]—As applied to railway carriages this 
apparatus consists of a lamp, surrounded by a coil of pipes through 
which airis forced by the motion of the train. The warmed air 
passes through a filtering box before it is delivered to the com- 
partments. In the case of houses the air is passed through or 
over a wet surface. If the surface be wetted with pine oil it is 
useful in the treatment of diseases of the chest. (December 7, 
1831), 


5279. Ventilating Ships, Buildings. &c.: J. C. 
Baer, Liverpool. (6d. 3 Figs.)—The inventor claims the 
use, for ventilating enclosed spaces. of a pipe with numerous 
orifices, “whose capacity for conducting air is approximately 
proportionate at any given point to the area of the orifices it has 
to serve.” (December 9, 1881). 


5396. Electric Lamps: C. F. Varley, Bexley 
Heath, and F. Varley, London. [td 14 Figsj— 
Fig, 1 shows a general view of the regul: uting mechanism and part 
of the upper carbon. The lower carbon is carried by the arm E, 
of which Fig. 2 isa separate view. Its holder is made to swivel 
(Fig. 3) in order that it may be turned out of the way when the 
upper electrode is inserted in its place. The motive power of the 
lamp is derived from the helical spring C, which is forced to 
the upper end of the case A by the insertion of the upper carbon, 
The reflex action of the spring is retarded by tke piston O, which 
is composed of discs of felt separated by layers of paper and pro- 
vided with an adjustable air vaive P. The felt is turned up ina 
lathe by a red-hot tool to secure a good fit. The feed mechanism 
is controlled by two solenoids L L', the former in a shunt circuit 
and the latter in the lamp circuit, The solenoid cores K K* aie 
connected by two rods J to two detent arms as shown. These 
arms are capable of engaging with teeth on the lower rollers D D. 
There are two pairs of these rollers between which the upper 
carbon passes. These rollers are supported in a frame, which 
can rise and fall, Each pair, considered vertically, is free to 
swivel about the centre R, and also to move bodily, so as to “‘enable 
the carbon to move in any direction, and consequently the poles of 





come heated to a high temperature, causing a steady tensive 
which assists “in sustaining in 


the carbon, by the action of the guide V (although the carbon may 
be crooked) are always directed to the right spot.” In starting the 
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amp the upper carbon is passed through the guide V, then between 
the two pairs of rollers D, and up the case A, pushing the piston 
and spring before it, When the circuit is completed through the 
second carbon the rod Kis drawn upwards ‘forcing the rod K? 
downwards until the regulation arms are forced into the teeth 
of the rollers D D, forcing them back and carrying along with 
them the carbon rod B, establishing the arc.” When the arc 
increases in length the coil L balances the coil L!, and drawing up 
its core, withdraws the arms J J from the rollers. The carbon 
then slides down until again checked by the arms. A modified 
form of lamp bas two cylinders A and two pistons, one opposite 
the other, each with rollers and detent arms. The rollers are con- 
structed to give the proper proportionate feeds to the two carbons, 
The arc is enclosed ina globe filled with carbonic anhydride, or 
carbonic oxide, or hydrogen or nitrogen, driedin its passage from 








the holder to theglobe. To direct the light where itis most useful 
small parabolic reflectors are employed, or rings or coils of glass 
of prismatic section, coated with silver, platinum, or other reflect- 
ing metal, In place of these surfaces covered with bicarbonate of 
soda, sulphate of baryta or other crystalline substance may be 
used. If the carbons be saturated with wax ‘or hydro-carbon their 
combustion will be retarded. The same effect may be produced 
by conducting a jet of gas into the arc through or around one of 
the electrodes, Fig. 4, (December 9, 1881). 


5397. Apparatus for Heating Air and Gases: W. 
Whitwell, Stockton-on-Tees. [64 4 Figs.)—Has refer- 
ence to apparatus similar to those described in Specifications 2897 
of 1866, 171 of 1872, and 2066 of 1876, which appear to be regenera- 
tive stoves. According to this invention the furnace and the iron 
casing which encloses it are formed of a tall vertical cylinder, 
whose interior is divided into two equal parts by a vertical wall. 
The top of each half is covered with a brick arch, Through the 
lower part of the outer walls two openings are made on opposite 
sides, one opening into each division. Through one opening the 
gas enters to be burnt, and through the other the products of com- 
bustion escape. Through the latter also, when the furnace has 
been heated and the combustion of gas within it stopped, a blast 
of cold air or gas to be heated is directed, and this blast, after 
traversing the furnace, is conveyed away through the other open- 
ing. Two of these furnaces are always used together. (De- 
cember 9, 1881). 


5401* Apparatus for Use in Cutting-Out Gar- 
ments: W. P. Thompson, London. (4. Bornet, Dijon, 
France). (4d, 4 Figs.j}—Consists of a jointed adjustable frame 
which is first fitted to the body and developed for cutting out the 
garment, (December 9, 1881), 


5404. Covering and Protecting the Surfaces of 
Steam Boilers, &c.: S. Schuman, Glasgow. [6/. 
15 Figs,)—The essentia! novelty of the invention consists in pre- 
paring the ordinary non-conducting materials in long cordage or 
band-like lengths, of any cross section, so that they may be easily 
coiled or lapped round or over the articles to be covered. The 
specification illustrates the manufacture of such bands. (De- 
cember 10, 1881), 


5408.* Apparatus for the Production of Illumi- 
nating Gas from Hydro-Carbon Oils, &c.: J. F. G. 
Kromschroder, Westminster. ([2¢.j)—The oil is led 
through a small chamber filled with tow or fibre and subject to the 
heat of a gas jet. (December 10, 1881), 


5417. Construction of Steamers, &c.: W. H. 
Marks,London. [4¢. 5 Figs.j—The floating and propelling 
power is derived from hollow paddle drums of which a consider- 
able number are arranged below the vessel, which is more of the 
nature of a raft or a floating house than a ship. Some or all of 
these drums are driven by steam power. (December 10, 1881), 


5419. Locks: G. H. Chubb, London, and H. W. 
Chubb, Chislehurst. [6d. 13 Figs.}—To keep the bolt of a 
lock in its shot position, in case the interior of the lock be destroyed, 
it has an indentation or depression formed in it, and into this 
indentation a roller enters, when the bolt is fully shot, The roller 
is contained within a closed chamber, and is fixed to a spring arm 
which forces it outwards through a hole in the side of the chamber. 
The bolt slides past the hole and cuts off all communication with 
the interior of the chamber. In an improved padlock the hasp is 
made to form, for the greater part of its length, part of the side of 
the lock case, and is locked or held by a projection from its inner 
side being caught by a series of tumblers, which haveto be set in 
— by the key before the shackle can be released. (December 
10, ). 


5420.* Safety Apparatus for Firearms: W. H. 
Beck, London. (V¥. C, M, Tassel, Paris), [2d.]-—There is a 
flap at each side of the trigger guard, and these can be folded so 
as to entirely enclose the trigger as ina box, (December 12, 1881), 


5430. Telephones: A. W. Rose, London. (4d. 
2 Figsj—The diaphragm is made in two portions, a central 
circular portion of thin material and an outer annular portion of 


thicker material. The thin portion first yields to the extent 
allowed by its elasticity, and then evokes the action of the thicker 
portion, which thus comes into play and co-operates with the 
thinner portion. (December 12, 1881). 


5431. Telephones: A. W. Rose, London. [6d 
4 Figs.}—Relates to the receivers of telephones of that class in 
which articulate sounds are received by disturbing the statical 
charge ofa circuit. A rigid dise is employed divided into two 
parts a a! insulated from each other, One half of the disc, say a, 
iS connected to the secondary wire of an induction coil by the 
terminal cand the other half disc a) is connected by a terminal c! 
to theearth or return wire. Opposite the two half discs is the 

Fig. tn Fig. 2. 
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diaphragm C secured at its edges. The secondary current passes 
from the line to the half disc a, across to the diaphragm C 
and back to the half disc a’ and thence to earth. The advantage 
is that for each electrical pulsation two positive semi-vibrations of 
the diaphragms are obtained. (December 12, 1881). 


5432. Telephones: A. W. Rose, London. [id. 
4 Figs.]—Relates to the microphonic transmitter of telephones, and 
consists in the combination with the compound microphones of a 
thin vibrating diaphragm of mica or other material. The whole 
of the carbon buttons may be placed in contact with this diaphragm 
or the central button only, the surrounding carbon buttons being 
then in contact with the frame of the microphone. By this sub- 
stitution of a thin vibrating diaphragm for the usual rigid board 
betterarticulation isobtained. (December 12, 1881). 


5436. Machine Guns, &c.: J. G. Accles, Hartford, 
Conn., US.A. [l0d. 21 Figs.J—Has reference specially to 
improvements in guns of the Gatlin type, The points of novelty 
are (1) an improved feeder in which the cartridges are supported 
between spiral or helical guides, and are driven by a rotary 
propeller along such guides to the point of delivery; (2) a hopper 
having guiding inclines from its under side entering similar 
grooves in the receiver to guide the cartridge into its place in the 
receiver; (3) a receiver having projectious gearing with and 
driving a propeller by which the cartridges are brought into the 
gun; (4) a sliding extractor with a pusher behind it operated bya 
cam. (December 13, 1881), 


5437. Counters for Mules: D. and F, H. Orme, 
Oldham. (6d. 5 Figs.)—The novelty consists in operating the 
counting mechanism by a reciprocating motion, as of a lever, 
instead of by a revolving motion. (December 13, 1881). 


5441. Pumps, &c.: H. J. Haddan, London. (2. S. 
Chapin, Massachusetts, U.S.A.) [6d. 7 Figs.}—The novelty lies 
principally in the valves, Each valve when closed resembles a 
hollow cone which entirely fills the water-way. This cone is 
divided into two parts, the section following its axial line, and 
each part is hinged atits base toa fixed part, suchas the pump 
bucket. When liquid under pressure enters the hollow cone it 
forces the two semi-cones apart and finds a clear way. When the 
pressure is in the opposite direction the semi-cones close together 
and fill the passage. Each pump bucket is fixed in the centre of 
a hollow open-ended plunger, which works at one end in one 
pump barre! and at the otherendin another. (December 13, 1881). 


5442. Rowlocks for Boats: E. C. Martin, Ipswich. 
(6d, 5 Figs.)—The rowlock is connected by a sliding and swivelling 
joint to a plate fixed to the gunwale so that the rowlock, when it is 
not in use, can be turned and slid downwards and inwards, 
leaving the gunwale clear, (December 13, 1881). 


5443. Apparatus Employed in Steaming and 
Boiling Woven Fabrics: H. Webster and J. Clegg, 
Dewsbury. (4d. 3 Figsj—Fabrics, such as imitation seal- 
skins, are wound on hollow perforated rollers, They are placed 
in cisterns of water, and steam is forced through them from the 
inside. (December 13, 1881). 


5444. Manufacture of Boots and Shoes, &c.: W. 
R. Lake, London. (W. Comey, Westborough, Mass., U.S.A.) 
(6d, 9 Figs.J}—Relates (1) to a turned shoe having its sole 
chanelled from, or near, the edge inwards, and united to the upper 
by a line of stitches passing through the upper, and through that 
part of the sole under the channel flap. (2) To a novel shoe made 
by machinery, yet possessing every advantage of the hand-made 
article, (December 13, 1881). 


5445. Galvanic Batteries, &c.: O. C. D. Ross, 
London. (4¢.)—This is a carbon-zinc battery and consists of 
broken coke, graphite, or charcoal in the carbon cell, and small 
lumps of amalgamated zinc in the zinc cell. The carbon 
cell contains hydrochloric acid, with the addition of from 5 to 
10 per cent. of nitric or nitrous acid, aqua regia, or chlorate, or per- 
manganate of potash. ‘The zinc cell contains dilute sulphuric acid 
with saturated solutions of chlorides or sulphates of iron, soda, 
potash, or magnesia. Such batteries may be used in combination 
with incandescence lamps and may be concealed in the stands, or 
the lamps may be connected to them by flexible conductors. A 
secondary battery may be interposed between the above batteries 
and thelamp. (December 13, 1881), 


6446. Gas Fittings, Reading Lamps, &c.: J. J. 
Royle, Manchester. [6d. 8 Figs.]—Relates to a removable 
fitting capable of being suspended from the burner of a gas 
chandelier, so as to bring down the lighted burner nearer to the 
table for a reading lamp or a cooking apparatus, (December 13, 
1881). 


5448.* Manufacture of Sensitive Paper, &c.: 
W. T. Morgan, Greenwich. (2¢.;—The paper is coated 
with ground asbestos and pressed between highly polished plates 
to produce a glazed surface. The sensitising solution is applied 
to the surface. (December 13,1881). 


5449. Machinery for Twisting and Spinning 
Silk, &c.: H. H. Lake, London. (A. Bertholon, Charmes, 
France), (6d. 4 Figs.]—The specification does not explain what 
are the points of novelty. The machine is of that class in which 
the silk is wound, two or more fold on bobbins which are placed 
on the rotating spindles, and is twisted as it is drawn off on to 
slowly moving bobbins. These latter are driven by one horizontal 
strap which makes contact with them all. ‘The flyer is turned 
in the lathe, being made of conical form with a small head or 
stud at the top, and having two spiral turns of thin iron or steel 
wire below the head, one end of which wire is formed into a guide 
with an opening for the thread.” The yarn guide bas one side 
formed of a toothed wheel which can rotate in one direction only. 





This allows the yarn to be dropped into place, but prevents its being 
lifted out to allow a knot to pass. (December 13, 1831), 





5451. Secondary Batteries: J. Pitkin, London. 
(6d, 2 Figs.)—The illustration shows one of the elements, A is 
a1open frame of wood; B is a mass of very thin shavings or 
turnings of lead, or strips or pieces of lead foil, or of other very 
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thin sheets of lead packed into the frame A and retained therein 
by coverings C C of felt or flannel stretched over each side and 
secured by wooden pegs c. D is a rod of lead with divided 
branches to collect the current, (December 15, 1881), 


5452. Apparatus Used in Connexion with Elec- 
trical:Batteries for Charging the Same, &c.: W. 
R. Lake, London. (J. /. Aymonnet, Paris). (8d. 3 Figs.J)— 
This consists of a pump and series of connected vessels, whereby 
the exhausted fluid is continually drawn off from the batteries and 
replaced by fresh. (December 13, 1881). 


5453. Preserving Milk: H.W.L. O. von Roden, 
Hamburg, Germany. (2¢,)—The fresh milk is placed in 
bottles, and the surface covered with a film of salad oil. It is 
heated to 158 deg. to 176 deg. Fahr., and then allowed to cool. The 
oil is removed and the bottles corked, after which the temperature 
is raised to 198 deg. to 208 deg. (December 14, 1881). 


5454. Repairing, Protecting, Soleing, and 
Heeling Boots and Shoes: J. Lewis, Birmingham. 
(4d.]—Small pieces or patches of leather, suitable for application 
to different parts of the soles and heels, are cut and furnished with 
tacks for their attachment. (December 14, 1881). 


5455. Screw Propellers for Ships, &c.; J. Taylor, 
Birkenhead. (‘id. 9 Figs.]—Refers to a novel construction of 
propeller from wrought metal, The blades are rolled or forged tu 
the proper shape or pitch, and their tail ends are brought round at 
the boss, so that when all the blades are grouped together in their 
tinal position they form a square, round, or other shaped frame. 
The tail end of each blade is turned up to lie against the next 
blade. The attached blades are then set with the centre in sand, 
and molten metal run in to form a boss. Round the outer extre- 
mity of the blades a steel or wrought-iron ring is attached by 
means of angle pieces, In some cases. to give additional surface, 
intermediate steel or wrought-iron blades are placed over and 
between the blades proper. (December 14, 1881). 


5457. Separating the Dust Mixed with the Air 
Discharged from Millistones, Purifiers, &c.: R. 
Howarth, Rochdale. [6¢. 6 Figs.)—This apparatus con- 
sists of a box with three compartments, two for receiving the dust- 
laden air and one for the discharge of filtered air. Within the box 
there are two vertical partitions of flannel fastened at alternate 
points to the partition and to shaking levers, and preferably 
arranged in zig-zag form. A partition of wood is fixed ata suit- 
able distance on the receiving side of each separating flannel, so 
that after the flannel has been forced out by the shaking levers, and 
is falling quickly back to its working position, a partial vacuum will 
be formed between the said partition and the flannel which tends 
to remove any dust still left in the pores of the fabric, The dust- 
laden air is admitted to the two compartments alternately, the one 
being in operation while the other is being cleansed of obstruction, 
(December 16, 1881). 


5458." Looms for Weaving: J. Kenyon and E. 
Deakin, Blackburn. [2¢.)—To vary the take-up a lever is 
provided by which the paw] is made to miss the teeth of the ratchet 
wheel at every other pick. The lags of dobbies are made with 
grooves, into which the lower ends of the pegs fit, and into which 
they can be slidden. A metal plate covers the lag and enters 
grooves in the pegs to hold them in position, (December 14, 1881), 


5459.* Knife-Cleaning Machines, &c.: E. M. 
Knight, Manchester. (2¢]—This relates to improvements 
in detail and is not very definite, (December 14, 1881), 


5460. Fences, Gates, &cC: D. Rowell, West- 
minster. [6d 7 Figs.|—Many different sections of tubular 
iron for usein fencing are illustrated. These are made by bend- 
ing the edges of hoop iron, and, in some cases, corrugating the 
central part. (December 14, 1881), 


5461.* Machines for Dividing or Measuring and 
Weighing Dough: J. W. W. Drysdale, Glasgow. 
[2d.}—The dough is forced from a die, much in the same way as 
clay in brickmaking, and is cut off by a revolving knife, (De- 
cember 14, 1881). 


56462* Artificial Light Apparatus for Photo- 
graphic Purposes: E. T. de Banzie, Glasgow. [(2d.}— 
Consists of a box with a glass front and reflecting inner surface 
provided with a number of lamps arranged one above another, so 
that the sitter may be illumined from head tofoot. (December 14, 
1881). 


5466. Locks and Latches: W.andS. Bashand N. 
S. Damsa, Manchester. ([6d. 7 Figs.)—The principal 
feature of novelty is that the sliders of the lock, which are acted 
upon by the key or handle, project through the case of the lock, 
and themselves form the bolt or latch which secures the door, so 
that the sliders are the only moving parts of the lock. (December 
14, 1881). 

5467. Expansible and Contracting Apparatus 
for the Manufacture of Barrels and Casks: J. 
Campbell and J. T. Swainston, Limehouse. [6d. 
5 Figs.J}—This is an expanding and contracting form or core to re- 
ceive internal or lining hoops and staves or sheets of timber for 
the manufacture of barrels and casks having parallel sides on 
which other hoops can be affixed in the usual manner, the whole 
being secured while the cask is on the apparatus. In connexion 
with this there is employed a bar and dog hook for holding the 
timber and staves firmly in position for the wrapping of the sheet 
or building up of the staves upon the apparatus, The segments 
are moved radially by snugs or fingers, which take into eccentric 
slots on toothed wheels on the axis. These wheels can be rotated by 
_— and a handle. The drum is grooved to receive hoops 
which form supports to the inside of the barrel when it is com- 
Pleted. (December 11, 1851). 


5469. Gas Motor Engines, &c.: F. W. Crossley 
and H. P. Holt,Manchester. (6d. 8 Figs.]—Relates (1) to 
a modification of the Otto engine, whereby there is effected during 
one outstroke and instroke of the piston the combustion of the 
charge, the discharge of products of combustion, and the intro- 
duction and compression of a fresh charge of air and combustible 
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2) To an apparatus for regulating the supply of com- 
.! to such se cna, the regulating apparatus being also 
applicable to other fluid pressure engines. An exhausting pump 
D! maintains a partial vacuum in a vessel D. The cylinder has an 
outlet A*¢ governed by valves, which are so arranged as to put it 
first in communication with the outer air, as the piston is 
ayproaching the end of its outstroke, and then, when the products 
of combustion are reduced to atmospheric pressure, to close the 
first discharge passage and connect the cylinder to the vacuum 
vessel, At the same time the main slide at the further end of the 
evlinder is opened to admit air, and then a mixture of gas and air. 
Thus while the piston is moving slowly at and about the extreme 
of its outstroke, a further quantity of the products of combustion 














is drawn from the cylinder into the vacuum vessel, the space 


which they occupied in the cylinder being supplied by air and 
combustible mixture entering by the port of the usual admission 
yalve behind the products of combustion, and following them up 


as they move towards the outlet passage. The charge being thus 
admitted and the ports closed, the piston makes its instroke, com- 
pressing the contents of the cylinder, which are then ignited and 
propel the piston during its next outstroke. The drawing does not 
show the inlet and igniting ports, which are of the usual con- 
struction. ‘Ihe gas supply valve is operated by a cam on the shaft, 
and the point of the stroke at which it is opened is determined by 
the governor. The cam acts upon a tappet on a vertical lever. 
This lever is connected near its centre to the gas valve, and is 
suspended from the governor arm, When it is raised it meets the 
cam earlier, and opens the valve sooner, so that combustible mix- 
ture is admitted to the cylinder fora greater part of the stroke, and 
vice versa, (December 14, 1881), 

5470." Galvanic Batteries: C. Mauris. London. 
(A. Thomas, Nantes, France), (2d.J)—The solid elements are made 
in the form of half discs, and are fixed on a common axis over a 
trough divided into cells. By partially rotating the axis the plates 
may be more or less lifted out of the liquids. (December 14, 1881). 


5471. Collars for Horses: T. Loveday, Islip, 
Northampton, (|¢d. 6 Figs.]—In place of the usual thick 
straw packing, springs are inserted in the collar and covered with 
a thin layer of hair or wool. In some cases the framework is of 
metal, and then hames are not required. (December 14, 1881). 


5472. Mechanical Stoppers for Bottles Contain- 
ing Aerated Waters: N. Fritzner, Berlin. [6d.7 Figs) 
atthe stopper has a valve actuated by a presser when it is requirec 
to draw the liquid, (December 14, 1881), 


5474." Tip Vans or Wagons: H. Vickery, Lon- 
don. (2d)]—The wagon is so constructed that a great part of the 
weight is carried behind the rear axle to facilitate the tipping. 
(December 14, 1881), 


5475. Manufacture of Wheels for Tramway 
and Railway Vehicles: G. L. Scott, Manchester. 
(6d. 6 Figs}—The rims and the arms are cast separately, 
Each arm is double and the rim carries lugs on its inner side which 
enter between the two parts of the double arms, and are secured 
by bolts. (December 14, 1881). 


5476.* Apparatus for Use in the Felting of Hat 
Bodies: . Atherton, Stockport. (¢. Yule, Newark, 
NJ. U.S.A.) |2d.)—Relates to apparatus wherein rollers are 
employed in the felting of hat bodies. (December 14, 1881), 


5479.* Mechanism for Transmitting Motive 
Power, &c.: A. Lafargue, London. (24.)—In place of 
the crank and connecting rod of a steam engine, a double helix 
and a nutis employed. (December 14, 1881). 


5480. Embroidering Apparatus for Sewing 
Machines: W. R. Lake, London, (/. H. Chilton, New 
York, U.S.A.) [8d. 17 Figs.)—The apparatus consist of a pressure 
foot having a laying device, and a hook pivotted in near relation to 
the vertical centre line of the sewing needle, and connected with 
a rod that passes rearward, and is actuated by the rocking lever 
to have a longitudinal sliding movement with the said hook in 
a different direction thereto, and to deliver the embroidering 
thread to the hook, (December 14, 1881). 


5481. Secondary Batteries: D. G. Fitz-Gerald, 
Brixton. (a) Carbon is used in conjunction with lead for the 
electrodes of the batteries, The carbon is employed in the form of 
fragments in direct contact with each other, the interstices being 
filled with lead in a state of division, or with an oxide or sulphate 
of lead. The carbon fragments may be first impregnated with 
lead by immersing them in a solution of acetate of lead, and sub- 
sequently reducing the metal either by heat or by electrolysis. 
In constructing a cell the fragments are divided into two portions, 
each of which is in contact with a plate of carbon, the two portions 
being separated by a porous partition. The inventor claims (1) 
“ the use of carbon in fragments alone, or impregnated or coated 
with lead in conjunction with lead ina state of fine division, or an 
oxide or salt of lead, and also witha plate of carbon, by means 
of which contact with the carbon fragments is obtained,” (2) 
‘The use of the aforesaid mixture of carbon fragments with lead 
in a state of fine division oran insoluble compound of lead in con- 
junction with a tube or vessel of carbon, or of lead perforated with 
apertures, which are closed with porous material.” (3) “The 
construction of compound plates of carbon for use in batteries 
having the form of Cruikshank troughs.” (December 14, 1881). 


5482. Blasting Cartridges and Explosive 
Charges, &c.: R. M. Gardiner, Westminster, and 
G. Trench, Faversham. [6¢. 3 Yigsj—Each charge, in the 
form of a compressed block, is enclosed ina tube of metal, anda 
disc of metal is placed at each end of it. The edges or ends of the 
tube are then turned over to make a waterproof joint. When the 
charge is to receive a fuse it has a central hole and the end disc is 
of india-rubber. By piercing the rubber with a sharp-pointed in- 
strument the fuse may beinserted. (December 14, 1881), 


Lafargue, London. (2d }—The hind wheel of the bicycle can 
be divided into two to form a tricycle. (December 15, 1881). 


5485.* Match-Boxes or Receptacles: M. Wilson, 
London. (2d.)—The striking surface is provided with a cover 
to prevent the sparks from falling around. (December 15, 1881). 


5486. Reproduction or Production of Copies 
of Pictures, &c.: A.A. Hely, London. [4¢.]—Moulds 
are prepared for each colour required in the picture, and are fur- 
nished with pigment, which is transferred to a canvas previously 
coated with a body colour. By another process the colour may 
first be transferred to a sheet of paper, aud from it to the canvas. 
(December 15, 1881). 

5487. Gas Engines: W. Watson, Leeds. [éd. 
6 Figs.)—Refers to the employment of earthenware ia the con- 
struction of cylinders, pistons, and piston rings of gas engines in 





place of metal. ais an earthenware cy\inder of Lambeth pottery, 
formed segments united by cement and enclosed in an outer metal 
shell 6,and run in with cement. (December 15, 1881). 


5488.* Apparatus for Working Grapple Buckets 
and Forks: J.C.Thompson, Hull. (2d }—The releasing 
chain is drawn in by a separate winch of small power. When 
the bucket has been raised to the full height it is again lowered, 
and its weight thrown on to the releasing chain. (Dec. 15,1831). 


5489. Botties tor Facilitating the Counting of 
Drops of Liquid Discharged therefrom: F. Wirth, 
Frankfort-on-the-Maine. (//. Lamprecht, Gnarrenberg, and 
G. Herdes, Bremen). {6d. 3 Figs.—The neck of the bottle is 
filled with a stopper except at two points, One of these serves as 
& passage to a fine spout and one for the entrance of air, (De- 
cember 15, 1881), 


5490. Electric Lamps: W. R. Lake. London. 
(J. A, Mondos, Neuilly, France), (6d. 6 Figs.}—Upon a baseplate 
there is fixed a standard B, upon which is pivotted a bent lever C, 
carrying at one end a counterweight Q and at the other end a core 
moving within the solenoids E E, which are on a shunt circuit. 
The lever C is connected to the tubular carbon-holder T, within 
which slides the carbon, This tube carries a bracket H, which 
serves as the fulcrum of a second lever L, which carries an arma- 
ture a, subject to the attraction of the magnet coils E. Below this 
lever is fixed a tongue piece or cam /, which enters an opening in 
the tubular carbon-holder and jams the carbon, preventing it from 
descending. When the circuit is first completed the total current 
passes through the coils, which draw in their cores, and cause the 
carbon-holder to descend. At the same time the armature a being 
attracted the cam / is withdrawn and the carbon allowed to slide 





























through the holder until it meets the lower electrode. Imme- 
diately the greater part of the current is diverted from the coils 
the lower c. unterweight raises the carbon-holder, and the upper 
weight forces the cam into contact with the electrode and causes 
the two to rise together to establishthe arc. As the arc lengthens 
the upper carbon is allowed to drop slightly from time to time by 
the pressure of the cam being relaxed. The invention also refers 
to an incandescence arc lamp. The thin pencil falls by gravity 
towards a carbon block, which is carried on one arm of a bell- 
crank lever subject to the attraction of an electro-magnet, The 
other arm carries a brake shoe pressing against the thin pencil. 
When the circuit is completed the magnet draws down the block 
slightly and presses the brake against the other electrode, establish- 
ing avery small arc. The specification also illustrates a lamp on 
the principle shown in Fig. 1, with two sets of carbons, the upper 
ones being both connected by a yoke to a rod passing through the 
hollow holder. The arc is established by drawing down the lower 
electrodes, (December 15, 1881), 


6491. Grinding and Sharpening Wire Cards for 

gs Engines, &c.: A. W. L. Reddie, London. 
(W. Decker, Mitwerda, Saxony). [€d. 7 Figs.)—The process of 
grinding card fillet before it has been affixed to the cylinder, 
consists essentially in subjecting the teeth to the action of a grinding 
roller, which presses the wires, after they have been ground, 
partly through the strip to the other side, so that the succeeding 
teeth are exposed so as to present their upper parts in a superior 
manner to the grinding action. The strip is first ground upoz 
a plain roller to reduce all the teeth to a uniform length ; next it 
is subjected to the action of other rollers, one of which has rotating 
and endway motion with fine parallel grooves at right angles to 
its axis to grind the backs of the teeth, while the following two 
have their peripheries grooved spirally in respectively opposite 
directions to insure the formation of long and sharp pointed ends. 
The spiral grooves are formed by cutting or pressing them in the 
solid emery surface, or by covering the roller with a spirally 
wound band. The specification illustrates a machine for carrying 
out the invention. (December 15, 1881). 


Newcastle-upon-Tyne. [2d.]—The surfaces of the lead 
plates are converted into white lead by the usual process, and then 
reduced to a metallic state by the action of electrolytic hydrogen. 
The process involves the use of acetic acid, carbonic acid, and 
atmospheric air, as is well understood. (December 15, 1881). 


5495. Producing Transparent, Semi-Trans- 
mt, or Opaque Sheets with Words or Designs 
thereon: E. V. Emery, London. [2d¢,)—The sheets are 
made from gelatine run into glass moulds, with the designs 
engraved or embossed thereon. (December 15, 1881). 


5497. Apparatus to Facilitate the Carriage of 
Boxes, &c.: C. A. Carus-Wilson, London. (44. 2 Figs.] 
—A frame with handles at each end and a piece to prevent the 
boxes sliding endwise. (December 15, 1881). 


5499. Measuring and Recording Electric Cur- 
rents: J. W. Swan, Newcastle-upon-Tyne. [4d.)— 
In Specification 5004 of 1880 there is described an electric meter so 
constructed that it is necessary to have a pair of wires between it 
and each lamp. The object of this invention is, in part, to avoid 
the use of these wires. The main conducting wire, or a shunt 
from it, is now taken round the several electro-magnets which de- 
termine the engagement of the pawls with the counting mechanism, 
and the springs which counteract the pull of these electro-magnets 
are so adjusted that when the current from one lamp only is 
passing one pawl only will be im action. When two lamps are 
burning two pawls will be in gear, and soon. The motor which 
drives the recording mechanism comes into motion when the first 
lamp is lighted. In a modified meter a single solenoid is substi- 
tuted for all the electro-magnets, and the depth to which its core 
is drawn in determines the number of pawls thatare in operation, 
In a voltametric meter the electrolytic apparatus and an automa- 
tically variable resistance are connected in series and are placed 
between the main leads in the same way as the lamps are. The 
action of a solenoid in the main wire causes a plunger to rise or fall 
in a tube of mercury in proportion to the current, so as to make 
the mercury rise and fall, and in so doing to short-circuit or dis- 
connect branches taken from different lengths of the resistance 
coil, these lengths being so adjusted that the resistance of the coil 
shall diminish or increase in steps corresponding to lamp units of 
current in the main conductor. Consequently the amount of gas 
evolved in the voltameter will be proportional to the number of 
lamps lit. The gas evolved may be made to cause the oscillation 
of a beam connected to counting mechanism. The specification is 
not illustrated. (December 16, 1881). 


5500.* Spring Balances: R. Lamont, Kilmar- 
nock. (24.)—The action of the spring is rendered more uniform 
by the addition of a dash-pot, (December 16, 1881). 


5501. Pneumatic and other Railways, &c.: T. W. 
Rammell, London. [6d. 6 figs.]—Is for improvements on 
Patents dated February 10, 1860, November 6. 1860, March 26, 
1864, July 13, 1866, August 21, 1868, December 19, 1874, December 
23,1878. This invention relates to the manner of arranging the 
machinery and air-ways, and of applying the pressure in the 
working of two or more sections of railway. With this object 
the opposite ends of two sections of tubular way are connected 
together by a single air-way of suitable size, and with a single 
machine. Both sectious are worked in the same direction, the 
train being drawn to the junction by a vacuum and propelled for- 
ward by aplenum. A piston carriage is placed at each end of 
the train. The engine for driving the pneumatic machinery is 
placed beneath the station, and, if practicable, it is driven by 
nydraulic means from a steam pumping engine capable of work- 
ing several stations. Another part of this invention relates to the 
method of fixing the permanent way within the tubular way. 
The doors to the tubular way are made to open inwards, by which 
arrangement both the plus and minus pressures assist the rapid 
action of the doors. There is a gangway running down the side 
of each carriage next the platform, and the seats are made to slide 
endways so that this gangway may be transferred to the other side 
when the train makes its return journey. (December 10, 1881), 


5502.* Metallic Cartridge Cases; G. Kynoch, 
Witton, Stafford. (4. Butler, Munich, Bavaria.) [2d.}—The 
wad is secured by being screwed into an indented thread formed 
on the case. (December 16, 1881). 


§503.* Fire Lighter: J. Milne, Edinburgh. [22] 
—Consists of a wick of asbestos steeped in paraffin. (December 16, 
1881). 


5505. Securing the Ends, Heads, and Caps, on 
Metal Cansor Cases: W. R. Lake, London. ‘/. , 
Clark, Wilmington, Delaware, U.S.A.) (6d. 4 Figs.}—The can is 
fixed on a face plate on the top of a vertical spindle, and held 
between it and a presser while the lid is being soldered on, (De- 
cember 16, 1881). 


5506.* Adjusting Railway Carriage Doors, &c.: 
S.A. Say, London. [2d.]—The door is hinged to a piece that 
can be set nearer to or further from the actual door-post, (De- 
cember 16, 1881). 


5507. Treatment of Ingredients as Substitute 
for Coffee: H. Gardner, London. (£. 4A. Grote, Freu- 
denberg, Germany.) (2d.]—Roasted rye is the chief ingredient. 
(December 16, 1881). 


5509,* Bottles, and StoppersforSame: F.S.S, 
Darby, London. (2d.)—The stopper is held by inclines and 
lugs on the bottle neck. (December 16, 1881). 


5510.* Castors for Bedsteads, &c.: S.H. Barnett, 
London. [(24.}—The castor has two wheels. (December 16, 
1881). 


5511. Instruments for Ascertaining the Pitch of 
Screw Propellers: D. B. Hutton, Poplar, London. 
(6d. 1 Fig.]—* Is for taking the pitch of propeller blades by form- 
ing a right-angled triangle of any required diameter.” The instru- 
ment consists of two limbs, like a two-foot rule. One limb, A, is 
graduated to ascale, the divisions representing the diameters of 
pitch circles, It also carries a spirit level, whereby it can be set 
vertical, and an arm standing out at right angles towards and 
past the other limb. This arm can be slidden up and down the 
limb A and be clamped opposite any division. It is also graduated 
to the same scale, and its marking represents pitches. The second 
limb B is plain, and is set to the angle of the screw blade. To take 
the pitch of a screw that is already on its shaft and in position, a line 
is drawn across one blade, whose centre line is horizontal, at a point 
corresponding tothe diameter of the pitch circle, The limb Bis 
then laid along this line, and the limb A set vertically by the level. 
The graduated arm is then slidden until its graduated edge 
coincides with the division representing a pitch circle of the dia- 
meter chosen, and then the pitch is read off by observing the point 
where the limb B crosses the arm. (December 16, 1881). 

5512.* Apparatus for Laying-off a Ship’s Course 
on a Chart, &c.: R.H. Hughes, Liverpool ([2d.)— 
Consists of a ruler carried on a compass card, (December 16, 
1881). 


6513. Manufacture of Long Lengths of Coiled 
Wire or Spiral Spring : J. Hodson, St. Helens, Lanc. 
(6d. 8 Figs.}—The wire to be coiled is wound on to a short 
mandrel, off which it slides as the winding continues. The 








5484," 


Bicycle and Tricycle Velocipedes; A. 





5494. Secondary Voltaic Cells: J. W. Swan, 


mandrel may either be stationary with the wire revolving round it , 
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or the mandrel may revolve and the wire be allowed to pass to it 
and be wound thereon. In the latter case the bobbin, which 
receives the finished coil, must revolve at the same speed, and 
should be on the same or nearly the same normal aris as that of 
the mandrel on which the spiral is formed. (December 16, 1881). 


5514. Apparatus for Driving Tricycles, &c.: W. 
P. Thompson, London. (NX. Merrill, New York, U.S.A.) (6d. 
3 Figs.}—The seat is connected by rods to the cranks on the axle, 
(December 16, 1881), 


5515.* Traps for Sewers and Gullies: J.D. Taylor, 
Halifax. (W. D. Taylor, Philadelphia, U.S.A.) (2d.)—Mercury 
is employed to form the seal. (December 16, 1881). 


5516.* Apparatus for the Use of Policemen in 
taking a Prisoner, &c.: F. Macpherson, Manches- 
ter. (2d.}—Consists of a ring and a bag to go over the man's 
head. (December 16, 1831). 


5518. Apparatus for Searching for Torpedoes: 
Cc. A. McEvoy, London. ([6d. 2 Figs.—A case containing 
two bobbins is sunk by a line to the bottom of the sea. A similar 
case is carried by the searching party in a boat. An alternating or 
vibrating current is sent through one coil in the boat, then down 
to one coil in the water, and back tothe generator. The other two 
coils, one above and one below. form a closed circuit in which a 
telephone is included. When everything is in position the two 
upper coils are adjusted until no sound is heard in the telephone, 
and then the boat is moved slowly along, dragging the lower case 
over the bottom. If the coils passa metallic body the inductive 
effect is disturbed and sounds are produced in the telephone. 
(December 16, 1831). 


5521. Secondary or Polarisation Batteries for 
Storage of Electric Energy: G. Grout and W. H. 
Jones, London. (4¢.]—Relates, firstly, to the combination of 
lead or other metal with carbon; and, secondly, to the application 
of lead dust in secondary batteries. Flour, starch, or meal is 
mixed with an oxide or salt of lead, and sufficient syrup is added 
to make it plastic, The material is moulded into sheets or blocks 
and exposed to sufficient heat in a closed vessel to oxidise the 
organic matter and reduce the metallic salt. In constructing some 
of the elements it is advantageous to take red oxide of lead and 
combine it with flour and syrup to forma paste. This is applied 
by a spreader to the surface of paper or other carbonisable 
material, which is rolled or folded to the desired form, and then 
carbonised with a solid lead core to form an attachment. If the 
moulded block is to be of a very p%rous nature it is mixed witb 
yeast and fermented as if it were bread. For some purposes 
metallised carbon is employed in the powdered state} to surround 
the conductor, The powder is prepared by adding a salt of the 
desired metal to powdered charcoal or to a carbonaceous sub- 
stance, and exposing it toa reducing heat. For the construction 
of elements according to the second part of the invention lead or a 
plate of carbon is taken, and dusty or granular lead is heaped upon 
it. This dust is prepared by mixing powdered charcoal with 
molten lead and stirring it until it becomes cold. The claims are 
(1) * The combining of a metallic oxide or salt equally within the 
mass of the carbonaceous substance before burning, and in any 
pre-arranged proportion, also in enabling us to make it plastic for 
moulding into any suitable form, as may be required, substantially 
as hereinbefore described.” (2) ‘In the application of the second 
part of our improvements, the employment of lead dust prepared 
direct from the molten metal substantially as hereinbefore de- 
scribed,” (December 17, 1881), 


5522.* Obtaining Vitrifiable Monochrome or 
Polychrome Photographs: . A. Bonneviile. 
London. (4, G. Wolff, Paris). (2d.)—A gelatine positiv in 
which there is vitrfliable colour, has all the bichromate washed out 
of it with chlor-hydric acid, and is then affixed to the article ani 
vitrified in a muffle. (December 17, 1881). 


5526.* Plastic Composition for Fire-Resisting 
Purposes: T. Fletcher, Warrington. (2d.)—Fireclay 
mixed with silicate of soda. (December 17, 1881). 


5527.* Cocks or Valves: J. C. Millard, London, 
{2d.]—In the absence of drawings the arrangement cannot be 
understood, (Decembes 17, 1881). 


5528.* Gas Globe Galleries: J. Challender, Man- 
chester. (2¢.)—One of the arms is jointed to a vertical axis, 
and cen be moved tolock the globe. (December 17, 1881). 


5529.* Apparatus for Raising Sunken Vessels: 
R. Hodgson, London. [2¢.)—The pontoons are 300 ft. long. 
70 ft. deep, and 50t. broad. They are sunk at either side of the 
ship and raised by pumping airinto them, (December 1/, 1881). 


5530. Stern-Posts, &c., of Screw Fropeller 
Vessels: A. Hayes, London. [éd. 2 Figs.)—The invention 
has for object to utilise the action of a screw propeller to maintain 
a circulation of water through the condenser of the engine. The 
stern-pdst has two vertical slitscommunicating with a reservoir in 
the stern of the hull, which is cut off from the remainder of the 
vessel by a bulkhead, Pipes connect this reservoir to the con- 
denser. When the screw drives the v: ssel forward it draws water 
from the reservoir, and consequently through the condenser. (De- 
cember 17, 1881). 


6531. Flyers for Spinning Fibres: 8S. Ingham, 
Luddenden. (6d. 5 Figs.|—Relates to the class of flyers 
wherein the spindle is stationary, and a ring or carrier is employed 
in connexion therewith, and to the flyers of dandy rovers. The 
flyers, according to this invention, are inverted, and have their 
legs crooked at the upper ends, and coupled by means of clasps 
extending to and over the top of the spindle. The ring is attached 
to the lifting rail. In dandy rovers the wharve, disc, legs, and 
clasping piece are carried on a centre spindle which is received 
and revolves within the outer or stationary spindle on which is the 
bobbin. The weight is thus on the footstep of the short internal 
spindle. The illustrations show a dead apiadle with an inverted 
flyer revolving onit. The upper ends of the legs of the flyer are 
united by a crosspiece, which carries at its centre a short vertical 
spindle which enters into and revolves a recess in the dead spindle. 
The bobbin stands on a braid on the dead spindle. The end is first 
led through an eye on the short spindle, then through a curl on 
the flyer leg, round the leg, through the traveller,and on to the 
bobbin, which is carried round by the drag of the yarn. (December 
17, 1881). 

5534.* Gas Locomotor for Carriages, 
H. Beck, London. (J. M,. A. Montclar, Paris), 


, &.: W. 
{4d.]—In the 
absence of drawings the precise arrangement cannot well be 
understood, but it appears to relate to the use of a pump and 
compressed air receiver for starting the engine, and also for use as 


(December 17, 1881), 


5535.* Machinery for Spinning Fibres: E. 
Morley and H. Jagger, Halifax. ({2d.)—The feed rollers 
stop @ little before the spindles, so that the yarn between the 
rollers and the flyers gets an extra twist to enable it to keep up 
when the frame is restarted. (December 17, 1881). 


5537. Breechloading Guns, &c.: T. Nordenfelt, 
London. [(6d. 14 Figs.]—Relates (1) to a method of securing 
the breech by means of a hook upon a tube turning upon the 
handle bar. (2) Tomeans for preventing premature firing through 
the instrumentality of a tube turning upon the handle bar. 


a brake. 





(3) To means for preventing premature firing by forming the vent 
through a handle bar, which can be turned to briug the passage 
in it to coincide with the other parts of the vent passage only 
when the breech is securely closed, (4) To means for operating 
the breech-block and firing mechanism. (5) To a method of con- 
necting the projectile and powder bag by means of a tube of 
paper, (6) To the construction of dummy or practice ammunition 
with barrel-like tubes receiving sinall ball cartridges. (Decem- 
ber 17, 1881), 


5540. Slide Rules, &c.: J. H. Thomson, Shoe- 
buryness. (2d.)—By this rule a number may be raised to any 
power either fractional or integral. One scale is so divided that 
the distances from a fixed point are proportional to the logarithm 
of the logarithm: of the number marked un the scale, The other 
scale, which moves in contact with this, is a logarithmic scale, 
divided like an ordinary rule. (December 17, 1881), 


5541. Tip Vans or Wagons: W. Bowen, London. 
(6d. 1 Fig.)—The free part of the frame rests upon the swivelling 
carriage. Atthe back this frame is widened to allow the body of 
the van to pass between its sides when tilted. The hind springs 
are cantilevers only, so that the bed may be short. (Lecember 17, 
1881), 


5544. Treating Alkaline Lime Mud: J.Simpson, 
Liverpool, and E. W. Parnell, Widnes. [64. 3 Figs.) 
—Steam is caused to pass down through alkaline lime mud, so as 
to consolidate it and remove the alkali and moisture, The lime 
mud during treatment rests on a filter bed. The temperature of 
the steam may be raised by superheating. (December 19, 1881). 


5548. Vacuum Pumps: L. A.Groth, London. (H. 
Goebel and J, W. Kulenkamp, New York, U.S.A.) (6d. 1 Fig.2— 
The charging of the pump is accomplished by raising the mercury 
reservoir D up to and above a level with the upper part of the pump 
C until the mercury passes through the valve d and communicat- 
ing pipe back to the reservoir. The reservoir is then lowered 
and the pump frame tilted to the left by the handle 6 and connect- 










































































ing rod a, The play of the pump will then begin in the usual 
well-known way, evacuating the electric lamps seaied to the 
upper end of the tabe F, The pump is connected to the tube F by 
a trough-shaped portion F', which increases in depth as it 
approaches the neck of the pump, and extends nearly at right 
angles to the main part of the tubes. It is made widest close to 
the point of connexion so that the mercury will be thrown over 
towards the angular connexion, and form there aseal, (December 
19, 1881). 


Armatures for Magneto-Electric and 
Dynamo-Electric Machines, &c.: J. H. Johnson, 
Landon. (W. W. Griscom, Philadelphia, U.S.A.) [6d. 2 Figs.j— 
Has especial reference to armatures of the Siemens type, and 
“ consists in dividing the bi-polar extremites of such armatures 
into two or more sections concentric with each other, one or 
more of such sections being at such a distance as to utilise the 


magnetic lines of force which fill the space between the two poles 
of the fleld magnets, whilst the other section or sections are 
arranged sc as to s in close proximity to the poles of the 
field magnets, and thus utilise the powerful attraction between the 
poles of the armature and the magnet as the one approaches 
the other.’ A is the armature having its bi-polar extremities 
divided into twoormore sections concentric with each other, one 
or more such sections m revolving or working at such a distance 
within the fleld magnets B and C as to fully utilise the magnetic 
force. The other sections p are longitudinal ribs extending 
beyond the body of the armature, (December 19, 1881). 


1882, 

711. Lamps: W. J. J. Robinson. Limerick, Ire- 
land. (2d,)—Claims the method of diminishing or preventing the 
noise caused by the supply of air through passages in lamps by 
fluting or grooving the said passages. (February 14, 1882). 


996. Machines for Sewing Flat Buttons to 
Fabrics, &c.: R. H. Brandon, Paris. (Tie Morley Sew- 
ing Machine Company, Boston, Mass.,U.S,A.) (6d. 16 Figs.|—Relates 
to details of construction of a needle feed sewing machine in which 
an eyed needle and a hook needle are used in combination with 
a loop carrier operating above the work and at right angles to the 
vertical line in which the needles move when they pass through 
the fabric, the object being to sew buttons on by carrying a double 
thread from the underside of the fabric up through the button and 
across that part of the button between the holes and thence down 
through the fabric, and so on, (March 1, 1882), 


1066, Lubricating and Cleansing Spindles for 





Spinning and Doubling: T. Watson, Paisley. 
44, 2 Figs.)—A receptacle for oil is provided around and below 
the bush in which there are several holes for circulation of oil. 
The dirt falls out at the bottom hole and lies quietly in the lower 
partof the receptacle, (March 6, 1882), 


1844. Roller Mills, &c.: W. Deighton, Wash- 
ington. (8d. 4 Figs.J}—Claias the construction of a double 
reversing mill in which two pairs of rolls are employed to act on 
the material at the same time, the front pair being driven at a less 
spee i than the back, and when reversed the back pair being driven 
at a less speed than the frout, the alternating variations of speed 
being obtained through a fixed wheel and pinion on the first motion 
shaft geared toa loose clutch pinion and loose clutch wheel on the 
second motion shaft with sliding clutch, by which the loose pinion 
or loose wheel can be connected to the second motion shaft at will 
according as the material is being passed through the mill from 
back to front and front to back, the front pair of rolls being driven by 
preference direct from the first motion shaft, (April 18, 1882). 


1865. Printing and Bookbinding Machinery: 
W.R. Lake, London. (U4. P. Feister, Philadelphia, U.S.A.) 
(6d. 10 Figs.) —This machine produces a bound book from a roll 
of paper without a second handling of the paper by the operator, 
The mechanism is too complicated for description within our 
limits, There are seventeen claims. (April 18, 1882), 


1933. Life Preser Mattresses; A.A. Young, 
London. (4d. 5 Figs.]—Relates to details of construction uf 
mattresses in which the buoyarcy is derived from closed elastic 
tubes, (April 22, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





Zinc.—The total production of zinc in Europe in 1880 
amounted to 203,330 tons, of which Germany produced 
99,405 tons, or nearly half, two-thirds coming from the 
Upper Silesian districts. After Germany, came Belgium, 
with 65,010 tons, then England, with 22,000 tons; France 
with 13,715 tons, and Austro-Hungary with 3200 tons. 


TorPEDO Boats.—The Roumanian Government kave 
entered into a contract with Messrs. Yarrow and Co. for 
the construction of five torpedo boats, which in times of 
peace will be used for police service on the Danube. It 
will be remembered that during the late war between 
Russia and Turkey, it was one of Messrs. Yarrow and Co.’s 
boots which they bad built for the Roumanian Government 
that blew up the Turkish ironclad. 


A GREAT CONTINENTAL BripGE.—The total iength of 
the bridge over the Tardes,on the Montlucon and Eggurando 
Railway, near Evaux, now in course of construction. is 
821ft., divided into one central span of 328ft., and two 
outer spans of 228 ft. each. The piers are to be of granite, 
having a bearing surface of 14ft.9in. each. The spans 
are lattice girders, 27 ft. in height, and the outside width 
of the bridge is 20ft. 6in. The roadway will be con- 
structed of arched bridge plates, and the whole of the iron 
work is estimated to weigh 1150 tons. The entire work is 
contracted for at 46,640/. 


Davis IsLanD.—Congress has made an advance appro- 
priation of 100,000 dols. to continue work on the Davis 
Island dam on the Ohio, near Pittsburgh. This will be 
used to purchase materials for the weirs and a small por- 
tion of the dam yet to be built. Thus far the work has 
cost the Government about 700,000 dols. The first stroke 
of work in clearing off the north bank of the river fora 
location of the machinery was done on August 17, 1878, 
and the winters of 1879 and 1880 saw the cofferdam of the 
land wall of the big lock in place. The summer of 1879 
finished the land wall, the cofferdam for the upper 300 ft. of 
the outer wall was finished and the concrete laid. In 1880 the 
foundation was completed and nine-tenths of the masonry 
was finished. Last year the wall was finished, a coffer was 
built which left a huge area of dry land in the bottom of 
the river ; the excavation was rapidly finished, and favoured 
by exceedingly low water and fine weather, the engineers 

every one of the 153 wickets for the navigable pass in 
position, leaving the whole ready to be completed in an 
easy four years’ work. What remains to be done will cost, 
on a fair estimate, not over 200,000 dols. after the materials 
have been purchased. 


A Suip CARPENTER OF THE OLDEN TimE.—The death 
has just been announced of a Dumbarton ship carpenter 
whose life was so long that it carries us back to the very 
infancy of steam navigation. He was named Alexander 
Latta, and he commenced his working life when he was 
only twelve years of age. That was in the year 1814, so 
that at his death he was in his eightieth year. It is stated 
that he was at the building of the third Clyde- built steamer, 
that be had a hand in the construction of the Marjory, 
which was the first steamer that plied on the Thames: as 
also the Rob Roy, engined by David Napier, and the first 
steamer that ran on the Glasgow and Belfast route; the 
Trinidad, the first steamer that ran to the West Indies ; the 
Marion, the first steamer that ploughed the limped waters 
of Lochlomond. The deceased began to learn his trade at 
the ‘‘ Woodyard,’’ Dumbarton, under the eye of Mr. Wil- 
liam Denny, the father and grandfather respectively of 
Mr. Peter Denny (the present Seal of the firm of Messrs. 
William Denny and Brothers), and of his distinguished 
son, the eminent naval architect. Almost the whole of his 
long and exemplary life was spent in the service of the 
Denny family. It was only very recently that he was com- 
pam | by the infirmities of advancing years to give up 
work. As giving some idea of the enormous developement 
of the shipbuilding trade on the Clyde, it may be stated 
that when Alexander Latta went to the trade the monthly 
pay was probably not over 50/., whereas Messrs. Denny 
and Brothers now pay fortnightly a sum of well-nigh 6000/. 
That is a great stride in the lifetime of one man. 
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i ° to 0Y. ANIEL PIDGEON. lwo 

ed sy ‘cee Paul, Trench, and Co. 1882. 
Books of travel, or as the French term them ‘‘ Notes 
de Voyage,” are now extremely numerous, and are 
seldom worth reading. Many are written by ladies, 
describing all that appears to them pretty and con- 
venient, and leaving one under the impression that 
their likes and dislikes would be better verbally 
communicated to their relations. _ Others are due 
to men that could not possibly write on any other 
subject, and whose faculties are very limited. Mr. 
Pidgeon’s two volumes are exceptional. It is not 
sufficient that the traveller shall have travelled, but 
it is necessary that the individual should also have 
very cuperior powers of observation, comparison, 
and deduction, for his remarks to be of any value 

one. 
a owing to these qualities that Mr. Pidgeon’s 
pook becomes interesting even to those who have 
travelled more and gone over the greater part of the 
same ground, although they may not invariably 
concur in his remarks, and besides do hit on an 
occasional error. ‘lhe main point, leading feature, 
habit, custom, or peculiarity of the people, class, 
place, or country visited, is almost always forth- 
coming in some form, after transition through a 
keenly appreciative and justly discriminating mind. 
The book is yet light, chatty, and realistic, its tone 
moderate, cheerful, yet critical ; never indulging in 
the strong denunciations that a migratory observer 
would be unqualified to make, nor giving way to 
uncontrolled ecstasies of admiration; the author 
neither extenuates nor sets down aught in malice, 
he is never so far a victim to his own preconceived 
notions as to give tints to the facts and observa- 
tions he records, and seldom supplements the latter 
by mistaken imaginative causes. 

In the preface he admits some preconceived 
notions, ‘Treating of the United States, the subject 
of a five months’ tour described in his first volume, 
he says: ‘‘I looked for political enthusiasm, intel- 
lectual aspiration, and republican simplicity of life 
among the people of the United States; I found 
politics a close profession, material well-being the 
goal of ambition, and luxury rampant among the 
rich.” He yet found enough political brag in 
the oratory of Decoration Day at Jamestown, when 
aspeaker described the United States as ‘‘ proudly 
saying to the world, ‘These are the fruits of a 
hundred years in a nation conceived in liberty and 
dedicated to the proposition that all men are created 
equal.’ Meanwhile in Europe, nihilism and socialism 
seeking revenge in open revolution or cowardly 
assassination, are the legitimate growth of misgovern- 
ment,” Such transparcutly spread-eagle ideas are 
met by the facts, that ‘the brave men who 
planned and bled for American freedom were so 
conspicuously Englishmen” (page 37). ‘* That good 
land and plenty of it—not manufacturing skill or 
supremacy—is the true secret of American's pros- 
perity. ‘The land legislation is liberal, the industrial 
policy reactionary” (page 155). As to the tree of 
freedom, the power of the plutocracy to manage 
Congress and municipal councils by bribe, is aloue 
sutlicient to leave but little of it now standing. 
The remnants of aristocratic privilege in England 
wax pale before such gorgeous lustre. Last, the 
revolutions and assassinations attributed to European 
misgovernment in toto now appear partly attributable 
to American subscriptions and bowie-knives. ‘The 
real freedom that does exist in the United States is 
not that of political brag, it is a genuine phase of 
true social freedom, nurtured by the people; it 
consists in treating manual labour as equally 
honourable with manufacture, and in the removal 
of all social ban against the artisan and labourer. 
Such freedom does not exist in England. English 
trade plutocracy objects on one side, and the 
masses on the other are too jealous to respect 
persons ‘no better than themselves.” ‘This weak- 
ness has been overcome beyond the Atlantic, 
but there the artisan does not feign distress to 
obtain charitable aid from others hardly more pros- 
perous than himself. 

The advantages in material prosperity in the 
States seem enormous, enterprise is unfettered, and 
patents are cheap. Yet science and art are com- 
paratively behindhand, they do not pay.  Indi- 
viduals are generally grave and very taciturn except 
on money-getting or their own special branch of 
business ; they are generally so hard-worked as not 
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to have any leisure occupations, or much interest in 
matters beyond their own grooves; they are 
exceedingly intelligent, but rarely intellectual. 

The women claim attentions as a right (these 
then cease to be courtesies) ; a pretty girl in America 
sends a young man on her errands in so business- 
like a manner that she looks selfish and he a little 
silly. ‘The cream of such feminine claims or rights 
is well illustrated in an anecdote at Pios, where an 
ethnological Bostonian female persuades two young 
men to disinter the forefathers of half the tribe, of 
which her host is chief. The American Judea at 
Lake Chantanqua is a decidedly curious phase of 
religious development; ‘sitting on Sinai with a 
‘tony’ gal to watch the patriarch work Horeb” 
seems a local religious exercise; it is enjoyable to 
read it. The gospel of gold at Central City is 
another entertaining drollery. 

‘he author's scientific knowledge renders his 
chapters on the Pennsylvanian coaltields, the Colo- 
rado mines, the geology of America generally, and 
specially that of the Rocky Mountains, particularly 
interesting and worthy of abstract. 

The curse of officialism seems to exist in the 
States ; in dealing with the red man, the “agent” 
grows rich by withholding from him goods to be 
distributed under treaty-obligation. The tribe 
complains and an inquiry is ordered at Washington ; 
such intervention is represented to the tribe as 
intended hostility, outrage follows, a guerilla war 
ensues, and the tribe is nearly exterminated before 
an inquiry can take place. This happens in a 
country where ‘all men are created equal”! 

The ‘social hop” exists at Denver, and the guests 
really enjoy it; this is a decided advance on the 
semblance that politeness accords in most such 
entertainments. In San Francisco good English 
without nasal twang is commonly adopted, and artists 
exist and paint the scenery of the Sierras with 
extraordinary vigour and feeling. 

The common-place American subjects, the rail- 
roads, Pullman cars, fire brigades, the Yosemite 
Valley, Niagara, Chicago pig-slaughter, Mormonism, 
&e., are well treated by the author. On that 
much-debated subject, the Chinaman in America, 
his views are most favourable to the Chinese; while 
their persecution is put down as due to envy, com- 
petition, or irrational hatred, The Chinaman is 
clean, he washes daily from head to foot, and is 
more industrious, moral, and less rowdy or criminal 
than the whites; class for class, he is more honest 
and truthful. He has yet been outrageously 
oppressed in the country of equality, much as he has 
added to the development of its prosperity, for the 
reason that he is able from abstemiousness to 
undersell his competitors. 

The second volume is devoted to a trip to Japan, 
China, Ceylon, and India, and though the author 
certainly employed his clear judgment and observa- 
tion there as well as in the United States, his deduc- 
tions are frequently rather on side issues than on 
main points. In Oriental countries, even those long 
resident, seem blinded to the thoughts and feel- 
ings of the population. A passing traveller unac- 
quainted with the languages has less opportunities 
of arriving anywhere near them, while any Eng- 
lishman is naturally isolated by habit from the 
mysteries that pervade Orientalism. The mere 
treatment of and behaviour towards Orientals is a 
fine art, for which most practical well-meaning 
Englishmen, with their want of delicate sympathy, 
and their astonishingly coarse indifference on many 
subjects, are entirely unfitted; besides, it is an art 
requiring long practice, and intimate knowledge of 
an infinite variety of causes and of unseen in- 
stitutions, 

The observation of material indisputable facts 
lies, however, in another category, and in this 
respect Mr. Pidgeon has done quite as well in the 
Kast as in the English-speaking West. As excep- 
tions, we may mention that in the description of 
Akbar’s mausoleum, he neglects to notice that the 
pyramidal stories were crowned by a gorgeous 
tented canopy of enormous cost looted long ago by 
the Bhurtpore Rajah ; and that the corbels for its 
fixture are now visible ; also that the Kutub Minar, 
now damaged by lightning, is incomplete, and 
therefore perhaps like a factory chimney from a 
distance, for its cupola is set up near its base on the 
ground. Without entering into speculative and 
historic matters beyond two cases, we may be 
allowed to differ from Mr. Pidgeon, first, in hoping 
that the bright, charming Japanese women will not 
become solemn enough to take to the ologies, nor 
liberal enough to have the graves of their hosts’ 


ancestors turned over to amuse them; secondly, 
in- defending the Puranic Hindooism, although 
compounded of the old Vedic religion, and further 
compounded by reducing three religions into one 
through the adoption of a Trinity, Is there not a 
corresponding state of thingsin England? Are not 
the old Jewish scriptures strangely blended with 
the Christian gospel, and the Athanasian dogmas 
superimposed? ‘The whole acts as a means towards 
an end in both cases, and it ill becomes us to throw 
stones at our neighbours. 

In conclusion, we may remark that the English 
engineering profession, having considerable advan- 
tages from being untrammelled in many respects, is 
specially fitted to supply unbiassed observers, and 
that when these have both scientific and literary 
ability, their writings on any subject within their 
scope possess aspecial value. On these grounds we 
highly recommend Mr. Pidgeon’s holiday volumes 
to the perusal of the public. They will both amuse 
and interest the peruser in many a leisure hour. 








THE VOLTAIC ARC. 

Ir was in the March of the year 1800 that Alex- 
ander Volta, F.R.S.,* then Professor of Natural 
Philosophy in the University of Pavia, announced 
to Sir Joseph Banks, President of the Royal 
Society, the construction of his first pile. That 
date is one of the most memorable in the annals of 
science, for it marks the beginning of an era of 
unparalleled activity, discovery, and invention. 

Humphry Davy, then a young man of two-and- 
twenty, was just beginning to attract public notice. - 
In February, 1801, he obtained the appointment of 
assistant-lecturer in the recently founded Royal 
Institution. His first thoughts were naturally for 
his favourite subject, and he eagerly applied the 
new source of power to the investigation of the 
properties of the elements. He had at his dis- 
posal three batteries: one of 24 plates of cop- 
per and zinc, 12 in. square ; a second of 100 
plates, 6 in. square ; and a third of 150 plates; 4 in. 
square. The liquid used was a solution of alum to 
which were added a few drops of nitric acid. Con- 
necting together the last two batteries, he formed 
one of 25U pairs, and it was with this that he suc- 
ceeded on October 6, 1807, in obtaining from 
caustic potash “small globules of metallic lustre” 
which proved to be the new base potassium. A few 
days later, he reduced, by a similar process, sodium 
from its hydroxide soda. 

It was subsequent to these discoveries that “a 
few zealous cultivators and patrons of science” 
subscribed the funds necessary for the formation 
of a great battery to be placed in the laboratory of 
the Royal Institution. This was in the year 1808t 
and not in 1801 nor in 1813, as stated in some works 
on electricity. The new battery consisted of 2000§ 
cells, arranged in 200 porcelain troughs, one of 
which may still be seen in the Royal Institution. 
The fluid was a mixture of sixty parts of water 
with one of nitric and one of sulphuric acid. The 
plates were zinc and copper, square in form and 
32 in. in surface. Such was the battery—now of 
historic interest—from which the first flashes of 
the electric light were obtained. 

We have no difficulty in believing that the effects 
were “brilliant and impressive.’ Davy himself has 
left us| a brief description of his celebrated expe- 
riment. ‘“‘When pieces of charcoal,” says he, 
“about an inch long and one-sixth of an inch in 
diameter were brought near each other (within the 
thirtieth or fortieth part of an inch) a bright spark 
was produced and more than half the volume of the 
charcoal became ignited to whiteness ; and, by with- 
drawing the points from each other, a constant 
discharge took place through the heated air in a 
space equal at least to four inches, producing a most 
brilliant ascending arch of light, broad and conical 
in form in the middle.” 

The carbon-points used by Davy were pencils of 
common charcoal. As such they must have wasted 
away rapidly, and no regulating apparatus having 
been devised for adjusting the distance between 
them, the light must necessarily have been of short 
duration. In fact, it remained for thirty-five years 





* Volta was elected a foreign member of the Royal 
Society in 1792. 

t+ Dove says the money was voted by Parliament; he 
falls into a second error when he says that it was with this 
battery the alkalies were decomposed. 

ft Tyndail—‘‘ Notes of a Course of Lectures on Voltaic 
Electricity.” 

§ Some text-books say 3000; this is an error. 
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a brilliant but sterile laboratory experiment. It 
was not until 1844 that the eminent physicist 
Léon Foucault replaced the soft friable charcoal 
by the hard compact carbon found in gas retorts ; 
and, availing himself of the newly-invented and 
powerful battery of Professor Bunsen,* succeeded 
in producing a steady, continuous light. It was 
publicly exhibited in Paris by M. Deleuil, and soon 
its fitness was recognised for illuminating public 
works, squares, theatres, and lighthouses. Foucault 
found it serviceable even for photographic pur- 
poses. Using a battery of 46 cells, he compared 
the chemical effects of the light upon a sensitive 
plate of silver iodide with those of the lime-light, 
and found them to be as thirty-four to one. 

Its general introduction was however retarded by 
the inconveniences attending the manipulation of 
powerful galvanic batteries, such as the labour of 
charging and discharging, the weakening of the 
current, the evolution of deleterious gases ; and, 
indeed, it may be questioned whether, without 
the development of Faraday’s grand discovery 
of magneto-induction, it would ever have become 
a grand commercial success. 

Before proceeding to the physical properties of 
the electric light, we must consider a few of the 
leading principles involved inits production. 

When a current passes through, say, a copper 
wire, only part of the chemical action that goes on 
in the battery is transmitted as electricity, the 
remainder appearing as heat in the conductor. If 
we use a platinum wire, a greater fraction of the 
current will run down into energy of a lower form 
and the wire may be raised to a red and even toa 
white heat. The more the conductor resists the 
passage of the current, the greater the quantity 
of heat generated ; and, as the resistance varies 
directly as the length and inversely as the cross 
section, the heat developed will vary in the same 
proportion. Owing to its very high resistance, 
pencils of carbon of considerable thickness may be 
used for electrodes, and their poles still rendered red- 
hot by a strong current. On then introducing 
a small air space, by separating them a little, we 
increase the total resistance in circuit, and may 
thus raise the poles to incandescence. 

The resistance of conductors is also affected by 
their temperature; that of metals increases whilst 
that of liquids decreases as they are heated. It is 
for this reason that a galvanic cell gives a stronger 
current when tepid than when cold. Du Moncelf has 
found that in general mediocre conductors of elec- 
tricity, whether solid or liquid, become less resisting 
as their temperature rises. Carbon belongs to this 
class ; the diminution in its resistance is, however, 
very small at relative low temperatures, being for 
coke about +5355 for each degree between 26 deg. 
and 270 deg. Cent., as determined by the experi- 
ments of Borgman. 

The heat developed in any part of the circuit 
varies with the time and also with the strength of 
the current. This law, which was discovered by 
Dr. Joule, may be written 

H=C? R Tx0.24, 
where R denotes the resistance in ohms, C the 
current in ampéres, T the time, and H the heat in 
gramme-degrees. 

We have already incidentally noticed that in 
order to start the electric light, it is necessary to 
bring the carbons into actual contact. This is due, 
in great measure, to the nature of the battery 
current, which is characterised by its low electro- 
motive force. When a path, even infinitesimally 
small, is open, the current will invariably force its 
way through; but, if there be a break of continuity, 
a considerable difference of potential will be required 
to enable it to leap across. 

With 5880 cells of his chloride of silver battery, 
Dr. Warren de la Rue obtained a spark of one- 
seventeenth of an inch, and, with the full strength 
of the 11,000, only one-seventh of an inch.t 

When contact has been once made, the carbons 
may be separated by a short air-space without extin- 
guishing the incipient light. The current is at first 
interrupted, but at the same instant there is deve- 
loped, by the self induction of the primary, an 
“extra current,’ which has sufficient electromotive 
force to enable it to pass over the small interpolar 





* Grove’s battery was invented in 1836. In 1840, Cooper 
replaced the sheet of platinum by a rod of carbon; and, 
in 1842, Bunsen gave it its present convenient and practical 
form. 

+ Mémoire sur la conductibilité des corps médiocrement 
conducteurs. 

t Phil. Trans., vol. clxxi. 





In doing so, it carries along with it fine 


space. 
particles detached from the electrodes by its 
abrasive action, and which its heat immediately 
volatilises. Though this carbon vapour has a 
high resistance, it serves nevertheless as a medium 
for the re-transmission of the current. The gap 
may now be gradually widened, the are will glow 
all the more intensely, and a considerable length of 
the electrodes be raised to vivid incandescence, 

If interrupted for a moment, say the fortieth 
part of a second, the are will relight itself on 
closing again the cireuit. This is doubtless on 
account of the conducting power of the heated 
vapour that still remains, low as it may be, and 
also of the warm air that bathes the hot carbons. 

The are is a phenomenon of conduction, not of 
disruption. It is an integral part of the current, 
characterised by the same properties and governed 
by the same laws as any other part of the circuit. 
This important point was established by Matteucci 
in 1850. 

The are is also a form of energy appearing in 
one part of the circuit and exactly equivalent 
to the chemical work done in the battery or 
to the heat given out by the coal consumed in the 
furnace. The exact relation, however, between 
the current, the heat, and light produced, though 
of great value both from a scientific and economic 
point of view, has not yet been determined. 

Since the luminosity of flame depends, in great 
measure, upon the presence of incandescent particles, 
by far the greater portion of the electric light is 
emitted by the white-hot carbons, although their 
temperature, as we shall presently see, is lower 
than that of the arc itself. 

The light may be produced not only in air but 
also under the surface of water and other non-con- 
ducting liquids, in oils, and in vacuo, from which we 
infer that it is due to the incandescence and not 
the oxidation of the carbons. 

If we take two carbon points and _ enclose 
them in a glass globe which we then exhaust and 
hermetically seal, we shall find that we may make 
them intensely luminous, as often as we please, 
without effecting any material change in their 
aggregate volume. But the case is otherwise in 
the presence of air. The carbons then waste away 
by slow but real combustion. Some of the various 
appearances observed are shown in Fig. 1. They 





Fig. 


are not, however, equally oxidised, the positive 
being consumed twice as rapidly as the negative. 
This necessitates an automatic regulator to prevent 
the displacement of the luminous focus. There is 
also a marked difference between the carbons, 
especially in vacuo, The negative, in consequence 
of “‘ stalagmitic” additions received from the posi- 
tive, elongates, becoming conoidal at its apex, Fig. 2, 
whilst the positive shortens and becomes slightly 
concave. Liquid spherules are frequently noticed 
forming on the glowing surface of the carbons. 
They become white hot, move slowly towards the 
poles, and then suddenly glide across the arc. This 
transference takes place in both directions, but it is 
more abundant from the positive, owing, no doubt, 


9 
“- 





to the disintegrating action of the current. These 
globules consist of mineral substances, chiefly alka- 
line silicates, which exist as impurities in the carbon, 
When the latter is prepared chemically, no such 
fitful movements are observed, and there is greater 
steadiness in the light. The transfer of these 
particles represents a definite amount of work, 
which is taken from the whole energy that might 
otherwise have been converted into heat. 








Fia. 1, 


These foreign substances are much less fixed 
than the carbon ; they are more readily converted 
into vapour by the arc, and round it they form the 
comparatively dull flickering flame so frequently 
noticed. 

This deformation of the positive carbon is a 
matter of some importance. The crater-like cavity 
which is gradually formed is precisely the seat of 
the most fervid heat ; it glows with the most vivid 
brilliancy, and yet in the ordinary arrangement of 
the carbons its radiation is directed to the ground 
and therefore lost for illuminating purposes. A 
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committee of English electricians, including Pro- 
fessor Tyndall, Mr. Sabine, and Mr. Douglas, have 
recently examined this point and recommended as 
the best disposition for the electrodes that 
in which the axis of the negative lies in the 
same vertical plane as the edge of the positive 
carbon. The white-hot dome, acting then as a 
reflector, considerably increases the light projected 
in any desired azimuth. 

The appearance of the arc-discharge varies with 
the form of the terminals between which it occurs. 
Thus between a point and a disc it is conical, 
whilst between two points it is somewhat globular. 
In some “candles,” the Jablochkoff for instance, 
the thin carbon-rods are vertical and parallel 
to each other, so that their upper extremities 
are in the same horizontal plane. In this case 
the discharge is curved, forming a brilliant arch 
between the two poles. The current tends to take 
the path of least resistance from the tip of one rod 
to that of the other, but is bent upwards by the 
ascending currents of heated air and by the electro- | 
magnetic action of the ascending current in one | 
rod or the descending current in the other, until its 
elasticity just equilibrates their disturbing action. 

The carbons, however, are generally fixed in the 
same vertical plane. When the lower is made} 
positive, the rectilineal path of the discharge is 
disturbed as before by the heated air and gases. | 
They combine to lengthen it, bend it upwards and | 
outwards, and consequently also to diminish the | 
stability of its equilibrium by diminishing the resist- | 
ance it opposes to agencies tending to break it up. | 

It is more usual to make the upper the positive | 
carbon. The current being then directed down- | 
wards repels the rising gases, and the are accord- | 
ingly becomes shorter and narrower, more com- | 
pressed and less expanded, and therefore also more | 
concentrated and intense. It also offers less resist- | 
ance to the passage of the current but a greater) 
resistance to rupture. The same is true of the 
Jamin “candle,” in which the carbon-rods are 
parallel and the are at their lower extremity.* 

Of all artificial sources of heat, the electric arc is 
the most intense. The least fusible substances 
yield to its energy. ‘“ Platinum,” wrote Davy in 
the account which he has left of his famous experi- 
ment, “was melted as readily as wax in the flame 








* See Comptes Rendus, April 28, 1879, 


of a common candle; quartz, the sapphire, mag- 
nesia, lime, all entered into fusion.” The diamond 
—a very refractory body—when placed in the arc, 
becomes white hot, swells out, fuses, and gradually 
transforms into a black crumbling mass, and carbon 
itself has been softened so that it could be easily 
bent and welded. 

Dr. William Siemens has recently availed him- 
self of this great energy to construct a model 
electrical furnace in which masses of iron and 
steel in considerable quantities are melted in a few 
minutes.* 

It is not an easy problem to determine the tem- 
perature of the voltaic are. Indeed, when we go 
beyond a certain range, the numerous constants 
introduced into empirical formule become elements 
of uncertainty. It was shown by the committee 
appointed by the British Association to inquire 
into the methods for determining high tempera- 
tures, that the indications of the thermo-electric 
current, when the same substance radiates at diffe- 
rent temperatures, form a parabolic curve when 
plotted in terms of the temperature. From this it 
is inferred that the total radiation is nearly propor- 
tional to the square of the temperature. Assum- 
ing the accuracy of this law, Professor Dewar com- 
pared the radiation from the positive pole of a 
Siemens are with that emitted by the same surface 
when heated with a large oxybydrogen blowpipe, 
and found it to be as ten to one. The tempera- 
ture of the carbon point would therefore be 
three times greater in the former than in the 
latter case. Assuming the temperature of the 
oxyhydrogen flame to be 2000 deg. Cent., Professor 
Dewar gives 6000 deg. Cent. as that of the incan- 
descent carbons.t 

It has been said that the temperature of the are 
approaches that of the sun. How far the state- 
ment is correct may be inferred from the follow- 
ing. Ericsson affirms that the temperature of our 
luminary must be between four and five million 
Fahrenheit degrees, Secchi reduces it to 250,000 deg. 
Fahr.; Violle,t{ to whom the French Academy 





* Paper read before the Society of Telegraph Engineers, 
January, 1880. 

+ Proc. Roy. Soc., January, 1&80. 

t Comptes Rendus, 1877. Although the prize was 
awarded to M. Violle, and ‘‘ encouragements’’ to seve 
other competitors, still the Academy declared that the pro- 
blem was not solved, 





awarded its prize in 1877, maintains that it cannot 
exceed 2500 deg. Cent., whilst Rosetti, a distin- 
guished Italian physicist, has lately set it down at 
10,000 deg. Cent., or at 20,000 if we allow for the 
absorption of the solar atmosphere.* 

The heat condition of the carbons has been 
investigated by Professor Rosetti. He measured 
their temperature at the moment of ignition and 
found that it was affected by their thickness, 
the number of cells in the battery, and the 
manner in which they are connected. Thus in 
one series of experiments, the mean temperature of 
the positive carbon was 2980 deg. Cent.; by using a 
thinner electrode, it rose to 3065 deg. Cent. ; and, 
by changing this for a third of still smaller dimen- 
sions, it reached 3136 deg. Cent. The effect of 
number of the cells is shown in the following 
table : 


With be cells, the temp. of the + carbon was 2190 deg. C. 
30 929 


2334 =, 
70 2536, 
80 2784 


Foucault had concluded from photometric measure- 
ments that a battery of 80 Bunsen cells loses one- 
third of its strength in less than three hours. Pro- 
fessor Rosetti was thus obliged to make a large 
number of determinations, including all the vary- 
ing conditions mentioned above, before arriving at 
any definite conclusion. In every case, however, 
he found the temperature of the positive carbon to 
be higher than that of the negative ; and in sum- 
ming up his experiments, he concluded that the 
temperature of the positive pole is not less than 
3200 deg. Cent., whilst that of the negative is 2500 
deg. Cent. This difference in the thermal condi- 
tions of the carbon-terminals is observed only when 
battery currents are used for producing the light ; 
it vanishes when magneto-electric or dynamo 
machines are employed.{ 

Since the arc is an integral part of the battery 
current its resistance must vary according to its 
temperature, itslength,§ the size of the carbons, 
and the number and arrangement of the cells in the 
battery. Professors Ayrton and Perry have made 


some measurements on this subject. They found 
that with 
69 Grove cells the resistance was 12 ohms. 
80 ” ” 2? 16 ” 
122 a Oe 


The spectrum of the electric light presents 
several points of much interest. We must dis- 
tinguish the spectrum of the carbons from that of 
the arc proper. The former being that of light 
emitted by an incandescent solid, is continuous 
from the red to the violet. Unlike that of the sun, 
it is not intersected by dark lines. It is one brilliant 
ribbon of pure vivid colour. If we could sub- 
ject to prismatic analysis a ray of sunlight which 
had not passed through the solar atmosphere, we 
should likewise obtain a perfectly continuous 
spectrum. In passing through the photosphere, it is 
sifted by the glowing vapours that compose this 
circumsolar region, and deprived of a great number 
of elementary radiations. This absorptive action 
of the photosphere reveals itself in the spectroscope 
by the comparatively dark “ Fraunhofer’ lines. 
lf we send the electric beam through an artificial 
vapour-atmosphere, the same selective action will 
take place, and the spectrum become discontinuous. 

The spectrum of the electric light differs again 
from that of the sun in another important respect, 
viz., the extent of its invisible radiation. This 
difference is due to our atmosphere, and especially 
to the vapour suspended in it. 

In 1859, Professor Tyndall showed, for the first 
time, that aqueous vapour was not perfectly 
transparent to radiant heat as had been believed up 
to that time, but that it exercised a very marked 
absorption on rays of low refrangibility. His 
results met with many objectors, especially among 
German professors, and gave rise to a warm con- 
troversy led by Professor Magnus, of Berlin. The 
question has, however, been set at rest by Professor 
Tyndall's latest researches, in which he scrupulously 
eliminated all the possible sources of error 
pointed out by his opponents, and also by his 
experiments on the action of an intermittent 
beam upon volatile liquids and their vapours.|| 





* Philosophical Magazine, 1879. 

+ Journal de Physique, August, 1879. 

t Da Moncel: Eclairage Electrique. ; 

§ The length of the arz is measured from the summit of 


ral | the negative carbon to the highest point of the positive 


cavity. 
| Phil. Trans., 1881. 
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It thus appears that while the solar beam makes its 
way through the successive strata of our atmo- 
sphere, it is deprived ofa considerable portion of its 
heat-rays. An interesting illustration has recently 
been afforded by the experiments of Professor 
Langley. In his observatory situated on Mount 
Whitney (United States) at an altitude of 12,000 ft., 
he has studied on the grandest scale possible the 
distribution of energy in the solar spectrum, 
and has found, as he says in a letter written 
last October to Professor Tyndall, “An enormous 
extension of the ultra-red rays beyond the point to 
which they have been followed below. and being 
made on a scale different from that of the labora- 
tory—one indeed as grand as nature can furnish— 
and by means wholly independent of those usually 
applied to the research, must, I think, when pub- 
lished put an end to any doubt as to the accuracy 
of the statements so long since made by you as to 
the absorbent power of water vapour over the 
greater part of the spectrum, and as to its predo- 
minant importance in modifying to us the solar 
energy.’”* 

These ultra-red rays vibrate in periods so slow 
that they are insufficient to impress the retina and 
produce the sensation of vision. Professor Tyndall 
was the first to devise a means of quickening their 
motion and rendering them visible. Dissolving 
iodine in carbon disulphide he obtained a solution 
impervious to light but perfectly transparent to 
heat. Interposing this ray filter, as he happily 
termed it, in the path of the electric beam, the 
obscure heat alone passed throngh. Conveying 
this by a lens of rock-salt, a highly dirthermanous 
substance, on a platinum spiral placed at the dark 
focus, it gradually became heated up to incan- 
descence. This is the phenomenon of calorescence, 
a name given to it by Professor Tyndall to distin- 
guish it from the analogous phenomenon of render- 
ing visible the ‘rays beyond the violet, which Pro- 
fessor Stokes called fluorescence. 

The distribution of heat in the spectrum of the 
electric light may be studied by means of a linear 
thermopile and a delicate calibrated galvanometer. 
By slowly moving the pile from the violet to the 
red and even into the dark space beyond, we 
obtain gradually increasing deflections. If we 
denote the length of the spectrum by a straight 
line and draw perpendiculars proportional to the 
readings of the galvanometer, we shall form, by 
connecting all these points, a continuous curve. 
The space it encloses is called a thermal spectrum 
or thermogram. In his book on * Light,’ Professor 
Tyndall shows such a curve plotted as the mean 
of twelve sets of careful measurements. ‘Lhis 
curve rises slowly as it recedes from the violet 
until it reaches the limit of the visible spectrum, 
then rapidly until it attains a maximum, whence 
it falls abruptly at first and afterwards fades 
inperceptib y away. The area of the dark space 
is 7.7 times that of the other, whence we infer 
that the energy of the invisible is nearly eight 
times that of the visible spectrum of the electric 
ligh*. 

In «nother experiment, Professor Tyndall endea- 
voured to imitate the action of aqueous vapour on 
the solar rays, by sending the electric beam through 
a layer of water of suitable thickness and then 
examining the spetrum of the emergent light. He 
found that the thermogram, obtained in this way, 
resembled that derived from the spectrum of the 
sun, the invisble calorific action being reduced by 
the water from eight times to twice the visible. 

On the other hand, our atmosphere exercises a 
strong action on the rays of high refrangibility, 
completely intercepting, as M. Cornu has shown, 
the greaer part of the violet and ultra-violet rays, 
or as Professor Langley puts it, “If the eye were 
outside our atmosphere, the totality of solar radia- 
tion would give it a sensation to which we would, 
affix the word ‘blueness’ rather than ‘ yellowness’ 
or ‘ whiteness.’ ’ 

From all this, we infer that the electric is much 
richer than the solar light which reaches us, espe- 
cially in what has been called the chemical and 
calorific rays. In point of brilliancy, Foucault 
estimated it as half, while more recent investiga- 
tions make it rather less than one-third that of the 
sun. 

This richness of the electric light in rays of all 
wave lengths has been recently utilised by Dr. 
William Siemens in horticultural experiments. 
H: has found that it is very favourable to the 





* Bakerian Lecture, 1881. F 
+ The ‘‘ >un,” by Professor Young—Appendix. 





development of the green colouring matter of 
plants, that it quickens their growth and promotes 
the ripening ot the fruit. It would also appear 
that, at least for short periods, plants do not require 
a rest during the twenty-four hours, but make 
rapid progress when subjected alternately to solar 
and electric light. F -rther experiments are now 
being carried on to ascertain which rays of the 
spectrum are chiefly concerned in forming and 
developing the various constituents of the life- 
history of plants. 

The spectrum of the arc is not of the same kind 
as that given by the carbons. It is not only dis- 
continuous, but consists only of a number of bright 
lines. This is precisely the spectrum peculiar 
to gases, whence we conclude that the voltaic 
are proper consists of highly heated carbon vapour. 
The bright lines are noticeable in the violet and 
ultra-violet; in the blue, they are specially numerous 
and brilliant. On comparison with known spectra, 
these “ carbon lines,” as they have been called, are 
found to coincide with those which are charac- 
teristic of acetylene and cyanogen, and accordingly 
Professor ‘Dewar has shown* that these bodies are 
produced in the arc, the vapour of the atmosphere 
supplying the hydrogen and nitrogen necessary for 
their formation. 

The electric light thus emits white light from 
the carbons and a bluish purple from the arc. The 
combination of the two gives it its characteristic 
tinge of bluish white. 








CUFF’S RESISTANCE BOX. 

THE electric light and the development of the 
telephone have of late years almost monopolised 
the inventive powers of electricians, and very few 
improvements have been made in electrical appa- 
ratus for testing purposes. Here and there, it is 
true, an electrician dwelling abroad, and therefore 
apart from the larger movements in invention, has 
effected some changes for the better in the ordinary 
testing instruments, and to this class belongs the 
resistance box we illustrate, which is the design of 
Mr. J. Clement Cuff, electrician to the Eastern 
Extension Telegraph Company at Singapore. 

The improvements of Mr. Cuff relate not only 
to the external arrangements for making contacts 
and adjusting the resistance in circuit, but to the 
internal construction of the resistance coils them- 
selves ; and the result is a complete reformation of 
this indispensable appliancé. 

The general appearance of the new box is shown 
in Fig. 1, page 79, and Fig. 2 is a longitudinal section 
through it exhibiting the internal details. Hitherto 
in making resistance coils the wires have been 
wound on the bobbin double in order to obviate 
the self-induction of the different turns, or in other 
words, the wire has first been doubled on itself 
before being wound on the spool. This plan how- 
ever is apt to cause serious leakage across the insu- 
lating silk near the two ends of the wires, which lie 
close together, and thus in a measure short-circuit 
the coil. Mr. Cuff winds the coil with the wire 
single, but reverses the direction of winding at 
every layer, and separates each layer from the next 
above and below it by an intervening bed of insu- 
lating material, such as solid paraffin wax, or 
paraffined paper. Further, in order to insulate the 
bobbins as well as possible from each other, he 
inserts an insulating plug between them and the 
baseplate which supports them. 

Thus in Fig. 2, A is the baseplate of ebonite 
supporting the resistance bobbins B B,. These 
bobbins are arranged in four rows representing 
units, tens, hundreds, thousands, to make up the 
adjustable resistance proper ; while a fifth row of 
bobbins divided into two sets of 10, 100, 1000, and 
5000 ohms forms the “ divided resistance” of the 
Wheatstone balance. 

The bobbins are suspended from the base board 
by brass rods C C which run through them, 
and are fitted at their lower ends with vulcanite 
blocks D, after the manner shown in detail in 
Fig. 3, where d is a metal pin securing the block to 
the rod by traversing an eye in the latter. One 
end of this metal pin is soldered to the upper end 
of the wire on the last bobbin B, and the other end 
is put into contact with one end of the bobbin 
carried by the rod itself. To insure a good contact 
between the pin and the wire from the latter coil a 
spring 5, within the bobbin, bears against the block 
D, and causes the pin to press against the end of 
the wire. A counter pressure on the block of 








course easily releases the wire. In this way all the 
bobbins in the four rows are connected together, 
and the vertical rod C acts as a contact piece 
inserted between each pair of bobbins. The upper 
end of each rod is therefore rounded to form a 
contact stud, and a sliding contact piece runs along 
each row, making contact with each of the studs in 
turn. This contact piece E, is fitted with a rounded 
ebonite knob for the hand, and iscarried by a brags 
bar E, which is supported over each row of studs, 
F, and F, are the corresponding sliders for the 
“ divided resistance” part of the box. The contact 
plate of the slider is of brass or phosphor-bronze, 
or it may be platinum if the studs are tipped with 
platinum. The bars E act as springs, making good 
the contact between the slider and the studs. In 
Fig. 1 a bar with its slider is removed to show the 
details better. The connexion between the coils 
of one row and those of the next row is made by 
crossbars E,, E,, and the “ link” e and wires e,, 
The same link also connects the beginning of the 
first row of coils with the terminals C' for external 
connexions. <A similar arrangement connects the 
end of the last row of coils to another terminal of 
the kind. 

The coils, as will be seen, are numbered from left 
to right, and as each coil represents a known 
resistance, the total resistance in circuit is easily 
read off. When all the sliders are in contact with 
the end studs there is nil resistance in circuit, and 
as they are severally moved to the right hand all 
the coils between them and the nil position are 
inserted in the circuit, the remainder being out of 
circuit. Suppose, for example, the sliders of the 
four different rows rest successively on the studs 
marked 3, 6, 0, 1, the total resistance in circuit will 
be 3601 ohms. 

Mr. Cuff’s resistance box appears to possess a 
numberof advantages over the older forms, and is 
especially useful for electricians abroad, engaged in 
cable testing. By dispensing with the ordinary 
plug contacts it gets rid of a source of error and 
trouble, for loose plugs, besides being apt to get 
lost, are lable to become dirty and make a bad 
contact. The new box is admirably contrived for 
being cleaned and mended, and the lid which shuts 
over it lends itself to portability. Our illustration 
is taken from a box exhibited at the Paris Electrical 
Exhibition and made for the inventor by a Hindoo 
in Singapore. It is peculiarly interesting as a spe- 
cimen of native manufacture; but more finished 
boxes are now made by Messrs. Latimer Clark 
Muirhead, and Company, of Regency-street, West 
minster. 





THE PORT DOVER AND LAKE HURON 
RAILWAY OF CANADA. 

AMonGsT the scattering charters that were secured 
in the earlier days of railway construction in Canada 
was one passed by the Legislature, June 24, 1848, 
called the Woodstock and Lake Erie Railway and 
Harbour Company. ‘There were at that time no 
railroads workiug in Upper Canada; the only one 
that had been constructed, the Erie and Ontario, 
after being in existence for some time as a horse 
railway, had been abandoned, and all the early com- 
panies that had been incorporated excepting the 
Great Western, had utterly failed to raise the 
requisite capital. Kven this line after ten years’ 
agitation had only lately succeeded in completing 
the surveys, purchasing the right of way, and mak- 
ing a start on the construction. One of the towns 
through which it passed was Woodstock, reputed 
at that time to be the most aristocratic part of 
Canada, the seat of a chartered Collegiate Institute, 
the residence of & number of retired Kuglish gentle- 
men, including the brother of a nobleman, the Eton 
and Windsor in ove on asmall scale of the Canadian 
Great Western. Although the property interfered 
with was not quite of the same value on this Thames 
river as on the banks of its English namesake, and 
there was apparently plenty of room for everybody 
and everything, yet very nearly the same opposition 
was manifested by the landholders in Canada, that 
the original Great Western had experienced. Every 
field entered provoked a lawsuit; neither Colonel 
Light nor Major Shade could be induced to see any 
advantage in the introduction of the railway system, 
and both disputed the company’s right to expro- 
priate their land, and fought them in the courts 
with the utmost pertinacity. After the struggle 
was over from a railway opposition, there sprung 
up arailway furore, and the Woodstock and Lake 
Erie was the result of a strong revulsion of popular 














Jury 28, 
opinion which determined that if Woodstock were 
to be desecrated by a railway at all, it should ai 
least be a railway centre of some importance ; all 
six of the lines which now radiate from this place 
having been agitated at this time, although the Lake 
Erie road was the only one actually the outcome of 

e fever. 
~~ line was to commence at the Woodstock 
station of the Great Western, and run nearly south 
40 miles to Lake Erie at some point not determined 
between Port Dover and Port Burwell. The capital 
was to be 250,0002., Canadian currency, that is 4 dols.. 
or 16s. aud $d. sterling to the pound, and heavy 
subscriptions to the stock were voted by the different 
municipalities through which it was to pass. The 
towns of Woodstock and Simcoe each took 25,( 000. 
of its shares, and the other villages with various 
personal subscriptions made up a total paid-up share 
capital of 145,0002, or 580,000 dols., sufficient to 
have completed the whole line of the style and 
description intended or accomplished. ‘The money 


1882.] — 


was however not wisely disbursed, and after the 
land had been bought and fenced, and some con- 
siderable lengths of the road had been graded, the 
money was exhausted, the fever had abated, the 
work was abandoned, and the company died a 
natural death. So matters remained for over twenty 
years until 1874, when a modified scheme under tire 
name of the Port Dover and Stratford Railway 
was introduced. ‘The intention was to utilise the 
old track and earthworks of the Woodstock line, to 
continue the roadto Port Dover at the south end, 
the harbour of which was to be purchased, and to 
carry the north end toa junction with the Grand 
Trunk at Stratford, from which place that company 
had already five railways radiating, where they had 
concentrated the workshops formerly erected at 
‘Yoronto and Brantford, and were fast building up 
alarge town at this Rugby of their system. The 


capital of the resuscitated railway was fixed at 
950.U00 dols , of which 190,000 dols. was personally 
subscribed by the promoters, and ]0 per cent. paid 
up, the bonded debt was limited to 10,000 dols, per 
mile, on the 624 miles the length of the road, and 
they received in addition municipal bonuses to the 
extent of 200,000 dols., and a gift from the Govern- 


ment of 126,0U0dols. With these means the new 
railway was opened in 1875, over the original 
4() miles, and carly in 1876 the remaining 22} miles 
to Strattord were completed. The following session 
an extension of the road was authorised to Wiarton 
on Colpoy’s Bay of Lake Huron, under a separate 
charter called the Stratford aud Lake Huron, and 
during the year 1877 a length of over 28 miles was laid 
extending the road to Listowel, a station on the line 
of the Wellington, Grey, and Bruce. ‘This new line 
was better subsidised than the former one, and by a 
return made to the Government in 1878, it appeared 
that up to thaé time eighteen municipalities had 
given amongst them as a bonus to the undertaking 
530,000 dols., besides a Government allowance of 
20U0 dols. per mile as the road was completed. 
making 585,000 dols., the greater part of which was 
expended on the 28} miles that were actually com- 
pleted to the end of 1880, making the total length 
of road then and now working of 91 miles from 
Lake Erie, besides 78 miles of the extension to 
Wiarton, on which some considerable grading has 
been done. 

In November, 1879, a further application was 
made to Parliament for an extension, which, if 
carried out as probably it will be, would ultimately 
make this a very important line. The northern 
portion of the peninsula of Upper Canada termi 
nates in along projection which divides the Georgian 
Bay from Lake Huron proper. Colpoy’s Harbour. 
at the south-western corner of the Georgian Bay, 
is at the head of an inlet that cuts into this project- 
ing heailand five miles, and so nearly makes the 
upper portion an island that Wiarton, the village at 
the extremity of the inlet, is not more than six 
miles from Lake Huron, which laves the western 
side of the headland. The high land, however, 
which is a coutinuation of the Niagara limestone 
escarpment, extends 45 miles further north to a 
little fishing village called Tobermort. It was 
proposed to carry the railway to this point, 214 
miles fromthe Lake Erie terminus, and from thence 
to put on a ferry steamer to the southern port of 
the Great Manitoulin Island, thence to construct a 
railway about 30 miles long, still nearly due north, 
across the island to Little Current village on the 
strait, which forms the other and smaller outlet of 
the Georgian Bay. ‘lhe channel here is so narrow 
that without any great expense it might be bridged 
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to the projecting La Cloche Island, which is all but 
connected with the main-land north of it, and less 
than 150 miles from the Saulte Ste. Marie, the outlet 
of the waters and the trade of Lake Superior. If 
all this could be carried out, it would make a new 
and shorter route to the Great North-West than any 
yet proposed, and although the ferry across the 
wide and stormy entrance to the Georgian Bay, 
23 miles, would be an objection, it has this advant- 
age, that the water at this point never free.es, and 
therefore, that a constant communication could be 
kept up with the Manitoulin Jslands, and the Algoma 
district, which are now sadly isolated during tke 
wiuter season. At the same session ot Parliament 
application was made for an amalgamation of the 
two existing lines, which, excepting in name, were 
really one, and to adjust their capital account ; but 
dissensions had arisen which were fatal to any 
geveral scheme being carried out, the results of the 
working so far had not been satisfactory, and 
instead of prosecuting the extensions and improve- 
ments, the whole line was handed over to the Grand 
Trunk in a species of trust, to be worked with a 
view of ultimately merging the whole into that 
undertaking. 

Jn the year ending December, 1878, the first of 
the entire line between Listowel and Port Dover, 
the total earnings from all sources amounted to 
81,321 dols., whilst the expenditure for working the 
line was 72,056 dols., but in the same period it had 
been found necessary to expend 15.636 dols. in 
construction and rolling stock, which on a richer 
line would probably have been charged at once to 
working expenses. The following year, 1879, the 
receipts from traffic were 96,231 dols., whilst the 
outlay for operating was 80,295 dols., but, as before, 
the balance was swallowed up in charges which, 
though perhaps not strictly working expenses, were 
necessary to keep the trains in motion, A great 
scarcity of rolling stock crippled the business of the 
road, and the manufacturers of the last locomotive 
were compelled to sue, and ultimately obtained 
judgment agaivst the company for the amount 
claimed, A more serious difficulty arose in a dispute 
with one of the municipalities, which ultimately 
led to the threat and endeavour to foreclose and sell 
the railway, a course which was only averted by the 
arrangement with the Grand Trunk. It becamea 
custom at one time where municipalities were divided 
in their opinions as to the policy or advisability of 
granting a bonus to a railway, to divide the town 
ship, taking the vote and assessing the interest 
payable only on the section that was the more 
favourable to the scheme, and leaving out that 
portion whose sentiments were suspected to be 
adverse to assisting the railway. Av improvement 
on this was ijpvented by the promoters of the Credit 
Valley and Victoria Railways, to group together 
certain sections of different townships, giving them 
for the purposes of voting the bonus, the temporary 
position aud powers of an integral municipslity. 
In grouping together certain sections of different 
townships in this way a liberal contribution had 
been obtained from a district to the south of Wood- 
stock, which had been handed to the railway and 
expended. In revising the proportions to be borne 
by the ratepayers of the different sections it appeared 
that a portion of the township of North Norwich 
had been assessed for the interest on 10,000 dols. 
more than it agreed on or intended to contribute 
for its share of the bonus that had been paid. This 
sum, after some negotiation, the railway company 
were required to pay back, and it seems that in 
undertaking to do so, the agreement was worked in 
such a way as to make this a preference claim 
against the corporation b-fore all existing bonds or 
mortgages. ‘lo get over this difficulty it was pro- 
posed that the bondholders should assess themselves 
for the amount, but this was a difficult matter to 
enforce, especially as the coupons were in default, 
and as the company had no funds that they could 
divert to this purpose, and the township council 
were equally unwilling either to pay the interest on 
a debt that they did not owe, or to allow their bond 
interest to fall into arrear, they determined to force 
the sale of the road, if the company could not 
arrange the matter. The calling in of the Grand 
Trunk was, therefore, almost a matter of necessity, 
aud as that company had had a somewhat bitter 
experience with purchased roads, it has been done 
in such a manner tiat the loss, whatever it is, will 
fall upon the Stratford and Huron Company, and 
that the Grand Trunk will work the road until such 





time as they are reimbursed any outlay they may 
be called upon to pay for it. 


‘Lhe town of Port Dover, the southern terminus 
of this railway as well as of the Hamilton and 
North-Western, is at the mouth of the River Lynn, 
or a3 it was formerly called from the orginal set- 
tler, Paterson’s Creek. A long pont of land ter- 
minated by a reef of rocks, extending three-quar- 
ters of a mile into the lake, shelters the mouth of 
the river from the south-west gales, which on Lake 
Erie are the most prevalent and the most dangerous. 
The works consist of two parallel piers 1050 ft. and 
990 ft. respectively in length and 75 ft. apart, on 
each side of the channel of the creek. The space 
between has been dredged out to a depth of 10 ft., 
butthe convenience and utility of the harbour is 
somewhat marred by a sandbar which forms across 
the entrance, and which unless pericdically dredged 
is constantly accumulating, This harbour was the 
commencement of the village, which was one of the 
earliest settlements on the Canadian side of Luke 
Erie. In 1837 a joint-stock company constructed 
660 lineal feet of pierwork here at a cost of 8500 
dols., but finding tuis insufficient, on the 29th July, 
1843, transferred the works to the Government, who 
spent altogether 44.39] dols. on them. Falling into 
decay again, and a desire having been expressed for 
their trausfer to the Port Dover and Woodstock 
Railway. instructions were given for the property 
to be sold by public auction, and in 1873 the har- 
bour became an asset of the railway to be trans- 
ferred to the new corporation formed to take over 
the abandoned works of the Woodstock Company. 
A large lumbering business was formerly done from 
the piers of Paterson’s Creek, and this is still an 
important though a decaying industry of the dis- 
trict, as the quantity of land now left in a forest 
state is each year being sensibly diminished. The 
idea of the new railway company was to develop an 
extensive coal trade, which the convenience of the 
situation of Port Dover to the opposite lake port, 
Erie, seemed to point out as a natural depdt for 
this business in Canada. The city of Erie is the 
only port of any consequence on that lake, that 
belongs to the State of Pennsylvania. and it-is the 
lake terminus of the Pennsylvania Railway. It 
hag a very large and beautiful harbour formed by 
what was once a long narrow peninsula, but is now 
an island. ‘The bar at the mouth has been dredged 
away, and from its capacity and convenience it is 
now the principal United States naval station on 
the Upper Lakes, It was here that Commodore 
Perry built his fleet, and here he brought in his 
prizes after the naval battle of Lake Erie fought in 
1813, which was the most disastrous affair to the 
British and Canadians that occurred during the 
whole three years’ war. Besides its railway con- 
nexions with every important city in the States, it is 
the northern terminus of the Beaver Canal, which 
crossing the low ridge that separates the waters of 
Lake Erie from the rivers that run into the Ohio 
and the Gulf of Mexico, forms the natural outlet 
to the lakes and the St. Lawrence of the great coal- 
producing region of the Upper Ohio, and the iron 
aud steel manufactures of Pittsburg, the Birming- 
ham of America, ‘The position of Port Dover 
just across the lake from .Erie may still develop 
this important trade, but so farit has not assumed 
aby prominence. 

Leaving Port Dover, in eight miles the railway 
crosses the air line of the Great Western at Simcoe, 
a place that is rapidly increasing, the c:ntre of a 
maguificent farming country, and bidding fair to 
become an important manufacturing town, one of the 
industries that is being attempted to be established 
being the silk trade, for which this place offers 
many advantages, ‘lhe Canada Southern is crossed 
obl quely at 11 miles from Simcoe. though the 
pa:allel roads are not more than four miles apart, near 
the village of Hawtry; and seven miles further the 
Bracttord, Norfolk, and Port Burwell branch of the 
Great Western is intersected, the two latter cross- 
ings being on a level. A mile beyond this junction 
is Norwich, 28 miles from Port Dover, the oldest 
settled district in the county of Oxford, of which 
Woodstock is the capital town. The country 
between these two places, twelve miles apart by the 
railway, aud for some miles on each side of it, repre- 
sents probably the best section for dairy farming in 
all Canada. It is here that the principle of co- 
operation as applied to farming first took root in 
the country, and perhaps where it is still the most 
highly dey eloped, and it is this which has pura new 
phase upon dairy farming, and which seems to 
threaten the mos’ serious competition to the dury 
interest ot Great Britain. Not more than fourteen or 





fifteen years since, Canada imported from 50,000 dols, 
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to 75,000 dols worth of cheese per annum as a 
balance over her exports, She now ships away 
principally to England 10,000,000 dols. worth of a 
far superior article, and it is scarcely tod much to 
say that the whole of the cheese, and nearly all of 
the butter exported from Canada, is the direct result 
of co-operative establishments, a fact pregnant with 
meaning to the depressed agricultural industries cf 
England. Professor Willard, of New York, at a 
recent meeting of experts called into existence by 
this new system of conducting dairy operations, 
read an exhaustive paper on the economical pro- 
duction of cheese and butter. By his statistics seven 
years since, in the State of New York, only ten years 
after the system was fairly inaugurated, there were 
1139 cheese factories in that State, at which 23.000 
farmers were daily delivering the milk of 308,352 
cows, At the present time the number is probably 
double, and it is supposed that Canada has now 
nearly as many as New York hadthen. In review- 
ing the work of the two districts he concluded that 
‘*the wiping out of English dairy farming can only 
be delayed a short time.” Near Stratford, on this 
railway, is a cheese factory, which was started in 
1864, and was the first in that section. At this 
place they receive daily the milk of 1000 cows, and 
make a ton of cheese. The same owners have 
several other factories so placed as to be central to 
the different farms supplying them, and this size 
seems to give the Lest economical results. The 
making room is separated from the storing ware- 
house with a tramway between the two, and further 
off still ar the piggeries, the food for which is run 
through an open wooden trough so that it may be 
occasionally fiushed andswept out. The cows yield 
the most milk in June, when 21.000 1b. weight (the 
milk always being bought by weight, and tested by 
the lactometer for purity) yields about one-tenth of 
its weight of cheese, but the richest milk is in 
October, when &4 lb. of milk make 1 lb. of cheese. 
Oxford-on-the-Thames, as this district was origin- 
ally called, waz settled in 1808 by emigrants from 


the rich agricultural Duchess County, in the State of | 
' reached, where the original line terminated. 


New York, the best dairy farmers in the Union, 
and the earliest settlers were principally Quakers, 
at the head of whom was Peter Lossing. ‘The War of 
Independence. if it enabled the Americans ‘to throw 


off the yoke of England,” Jeft them an impoverished | 


treasury and an uvpromising look-out, and Lossing 
and his friends, though not exactly Loyalists, as 
Horner and Ingersoll were, who had previously 
commenced settlements to the east and west of 
where Woodstock now is, were willing to undergo 
the privations and brave the dangers incident toa 
life in the forests of Canada, rather than share the 
burden of taxation that followed the war. Besides 
this the Constitution of Cauada and the egis of the 
British flag promized a peace and security that could 
not be looxed for in a country whose independence 














as they thought had heen secured by rebellion and 
purchased by the spilling of blood, and this no 
douht had its influence on the quiet-minded Society 
of Friends who first established Norwich. Their 
progress, however, was not rapid, and nine years 
afterwards, in 1817, the actual produeing agricul- 
turists were only 22 in number and the total popu- 
lation 170. Horner and Ingersoll, the first at Blen- 
heim and the other where the town of Ingersoll 
now stands, each about 15 miles east and west of 
Norwich, were men of a different stamp and with 
more chivalry in their composition. The former was 
invited to Canada by Governor Simcoe, who, when 
serving in the British army during the American 
Revolution had been taken prisoner and received 
kindnesses at the hands of Horner's family, which 
were not forgotten when the former became Gover- 
nor of Canada, Horner came in 1793, and when 
the war of 1812 broke ont, raised a small command 
amongst the Indians of the Six Nations, and like a 
true Loyalist as he was, offered himself, and his 75 
dusky warriors, to General Brock to assist in the 


capture of Detroit, at which casy victory they were | 
Horner and Ingersoll were the first repre- | 


present. 
sentatives of this county in the Provincial Parlia- 
ment, and their descendants are still numerous in the 
district. 
Forty miles from Port Dover, Woodstock is 
As 
then intended it would have run into the Great 
Western station due south of the centre of the 
town, When, however, theintention was to extend 
it north of this, the line was diverted to the east, so 
as to miss the valuable property near the centre of 
business, and it now passes only through the out- 
skirts. A similar reason carried the Credit Valley 
to the north of the direct course, so that Woodstock 
now lies within an equilateral triangle bounded by 
the three railways, each of which crosses both the 
others at points about a mile apart, and all three 
are level crossings, one on each side of three different 
stations, Leaving Woodstock the line crosses the 
| Thames River by a very indifferent bridge, and in 
15 miles further intersects the Buffalo division of 





the Grand Trunk, after crossing which it runs for 
eight miles alongside of it to Stratford. This place, 
brought into existence and almost maintained by 
the Grand Trunk Railway from which five different 
lines belonging to that company already radiated, 
gave a heavy bonus to both the Stratford and Lake 
Erie and the Stratford and Huron Companies, and 
when these two amalgamated, and came under the 
influence of the Grand Trunk, they fought bitterly 
against the arrangement, and spared neither money 
nor influence to obviate if possible the consumma- 
tion of the proposed absorption. Some hard facts 
were published showing that goods were actually 
carried by the main lines from and to the seaboard 
for distances 500 mies further west than Stratford, 
for the same or even less money than this place 
paid; it seemed hard that whenas a plain matter 
of necessity a number of townships had contributed 
the means to build another outlet for the sake of 
securing some show of justice from the overshadow- 
ing corporations, by opening another though perhaps 
an inferior route, a nominal company who had con- 
tributed very little if any means beyond these 
bonuses given with the distinct understanding that 
the line shonl1 not be sold or leased to the Grand 
Trunk or Great Western, should then make a 
bargain with the former of these and relegate the 
district to the mercies of the very company that 
they had taxed themselves so heavily to escape from, 
Stratford is, however, a very rising place, and bids 
fair to be the next town in Western Canada to 
claim the incorporation of a city as having a popu- 
lation of over 19,000, and the wealth and intiuence 
to support the position, When the Grand Trunk 
absorbed the Buffalo and Lake Huron, the shops 
for the western div'sion of the first of these lines 
which had Leen established at Toronte, ani the 
works of the other line which had been erected at 
Brantford, were both removed to Stratford where 
the two lines crossed, and as the business of both 
roads increased so the repairs and work required 
at the combined establishm nt has led to successive 
increases to the capacity of these works until now. 
Excepting Montreal, they are the largest and most 
important on the whole line from Chicago to Port- 
land. From Stratford the Port Dover lines pass 
through a good agricultural district for 28 miles to 
Listowel. a total distance of 91 miles from its south- 
ern starting-point, where for the present it termi- 
nates, Listowel itself is a place of no importance, 
a station on the southern bifurcation of the Wel- 
lington, Grey, and Bruce, now part of the Great 
Western system. That division of the Western 
branches at a place called Palmerston, 89 miles 
north-west of Hamilton, into two arms, one running 
in a westerly and the other in a northerly direction, 
from Palmerston, and both reaching the shores of 
Lake Huron at Southampton and Kincardine respec- 
tively. The Stratford and Lake Huron Extension is 
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—— GQMPOUND ENGINES AND BOILER FOR STEAM LAUNCH. 


CONSTRUCTED BY MESSRS. SIMPSON AND DENISON, ENGINEERS, DARTMOUTH. 
(For Description, see Page 84.) 




































































































































SSSA 


















































ipa 














i mane amu come ammnlige r? 
0006000000 #:.::: 
90000000000 :)) |: 



























































li4 iva 
an } pe =I 5. cetion{ 
> 





uw 
A 3p 
‘4 





















































B4 


ENGINEERING. 


[Juty 28, 1882. 











laid out to run parallel to one of these branches, nine 


Let any of our readers plot curves of pressures 


milesto Palmerston, and then alongside the other, five | 1m which, in one case, we will say that the maximum 
miles to Harriston, where both it and the Toronto, | pressure is 18 tons per square inch ; at half-way up 
Grey, and Bruce cross the Great Western line and | the bore 13 tons; and at the muzzle 6 tons (the bore 


each other at the same point. ‘Thus, for 14 miles, 
the new line is being built parallel to anotber road, 
the traffic of which is still too small to be remune- 
rative. Including the eight miles from Tavistock to 
Stratford, 22 miles of this road are merely divided 
by afence from existing and older established roads, 
and this distance, 22 miles out of 65, is a simple 
waste of money, spent solely to secure the different 
bonuses given to the railway. ‘This is one of the 
evils of the municipal system, which, if it has grid- 
ironed Canada and the States with railways, has 
introduced at the same time some of the most useless 
lines, and a more reckless waste of capital than the 
competition between larger companies has ever 
been guilty of in the Old World. 


FORMS AND PROPORTIONS OF 
MODERN ORDNANCE. 

Ix a former article we spoke of the great length 
of modern guns. This certainly is the feature 
which at once strikes the eye of an observer com- 
bined as it is with slenderness of proportion. 
Nothing can be more dissimilar, for instance, in 
appearance than the old 25 ton 12 in. gun of the 
British service and the new Sin. breechloading Arm- 
strong, although the latter being now three or four 
years old does not at all represent the limit of length 
attained by guns actually under construction. The 
old gun is extremely short, being only 12 calibres 
in length in the bore, while the new is no less than 
26. This great difference of proportions is of course 
accompanied by a very great change in the distri- 
bution of the material, and does not reflect any 
discredit on the builders of the older gun. It was 
designed to withstand a very severe pressure of 
short duration; hence the metal at the breech, 
where this very severe pressure occurred, must be 
very thick, while its short duration did not necessi- 
tate any great strength forthe chase or forward 
portion of the gun, 

Fifteen years ago, 30 tons to the square inch was a 
pressure of common occurrence; to build a long 
yun under these circumstances, even had our muzzle- 
loading system permitted it, was a useless addition 
of weight, little gain accruing thereby, as the 
charges used and the volume of gas developed, were 
comparatively small, and the muzzle velocities 
increased very slowly after a Jength of 12 to 14 
calibres was passed. Now we have changed all 
that. In order to keep the weight within due 
limits, as length has increased, strength has of 
necessity decreased (apart from that obtained by 
better materials and construction), and pressures 
have fallen in a corresponding manner, few guns 
with which we are acquainted being at present 
designed for a working load of more tkan 18 tons to 
the square inch as a maximum. ‘This diminution of 
pressure has taken place in spite of the great increase 
of the proportionate weight of the powder charges 
employed now commonly one-half to two-thirds the 
weight of the shot; fifteen years ago one-sixth to 
one-eighth was considered a high charge for a heavy 

un. 

. ‘The complete revolution iu the form of ordnance 
has been brought about by improvements in the 
manufacture of gunpowder, and by the better 
understanding of the laws relating to its combus- 
tion. We propose on a future occasion to enter 
more into detail on the great powder question, but 
at present we confine ourselves to the results only 
as far as they affect the exterior forms of guns of 
modern design. 

An ideally perfect gun in shape is undoubtedly a 
cylinder in which no difference in pressure exists | 
between that exerted on the breech and on the} 








being 20 ft. long for travel of shot) and in the other 
case a maximum of 30 tons, half way up 6 tons, 
and at the muzzle 1} tons, with a travel of 11 ft., 
and he will at once see how the area enclosed by 
the former curve (representing energy) is greatly 
superior to that of the latter. 

‘These curves do not pretend to exactness, but we 
believe the former has been closely approached 
abroad, and the latter represents approximately the 
state of affairs in some of our service muzzle-loading 
guns firing old-fashioned powder, 

Krupp has, according to latest accounts, produced 
a heavy breechloading gun of no less than 35 calibres 
length of bore, from which wonderfully good results 
have been obtained, and there is no doubt that both 
our private firms and the Government are prepared 
to follow in the same direction. With these remarks 
we leave the subject of proportions of the new 
ordnance and proceed to discuss the no less impor- 
tant and vexed question of the forms and propor- 
tions of the projectile as regards its relation to the 
calibre of the gun from whence it is projected. 

Let us for a moment carry ourselves back to the 
days, not so very long ago, when smooth-bored 
cannon, litt’e changed during two centuries, were 
the weapons with which our fleets and armies won 
their victories. There was no question as to what 
weight of shot a given calibre could throw. The 
shot was of necessity a sphere and the problem 
admitted of only one solution. The moment the 
use of an elongated projectile came ‘: within the 
region of practical politics,” the still vexed question 
as to its length and consequently its weight had to 
be considered. 

The earlier rifled guns presented no very bold 
departure from the smooth bores. People were 
coutented with projectiles weighing only as much as 
one aud a half or two spheres of the calibre. ‘This 
was especially the case abroad ; but in this country 
there is no doubt that Sir J. Whitworth was far 
ahead of his time in recommending, as he did, both 
for small arms and rifled cannon, projectiles far 
heavier than the above; in fact, he advocated, as 
far as we understand, very much the proportions of 
weight to calibre which we now, twenty years later, 
appear likely toadopt. But though theoretically in 
the right, practically he was -unsuccessful, chiefly 
owing to the particular form of the means of rota- 
tion employed by him, and to the violent nature of 
the only powders available. These difficulties have 
since been removed, and there seems little doubt 
but that the reeent revolutions in the construction 
of ordnance will have as one of its most marked 
features a great increase in the weight of the pro- 
jectiles as compared with the calibre of the gun to 
which they belong. 

The chief advantages arising from increase of 
weight of shell fired from any given calibre are as 
follows : 

1. More werk is obtained from a given powder 
charge as the weight of the projectile is increased, 
and this additional work is accompanied by a com- 
paratively small increase in the maximum powder 
pressure, and consequently the muzzle energy and 
penetrative power are greater, though of course the 
velocity is less. 

2. The area of the projectile remaining the same, 
while its weight is increased, it loses its velocity less 
rapidly, and its superiority in penetrative power 
already established at the muzzle, increases with the 
length of range. 





3. If made of suitable materials and well designed, 
it will naturally contain a greater bursting charge in 
the case of common shell and more bullets in the 
case of shrapnel; that is to say, that it isa more 


muzzle portions ; the powder being burnt in such a | formidable projectile. 


manner as to evolve gas at exactly such a rate as to 
counteract the effect of the greater space given to it 
for expansion by the travel of the shot up the bore. 
It is always dangerous to prophesy, but such a 
result as a cylindrical gun does not seem ever likely 
to be attained, although great strides have been 
made in this direction; of late years curves of 
pressure have been obtained where the maximum 
did not exceed three times the muzzle pressure ; 
whereas not so very long ago the maximum would 
certainly have been found to be twelve to fifteen 
times that exerted at the muzzle. This is the secret 


of the very high results, as shown by foot-tons of 
cbergy imparted to the shot per unit of weight of 
gun, obtained by the most modern weapons. - 





On the other hand we must remember that : 

1. As the projectile increases in weight and con- 
sequently in length, it requires a sharper twist of 
rifling to keep it steady in flight. This does not 
appear to be a serious difficulty, as experiment has 
shown that a twist of one turn in 30 calibres, by no 
means an excessive one, is quite sufficient to secure 
steadiness of flight and accurate shooting with a pro- 
jectile four calibres in length (a proportion not 
likely at present to be exceeded), provided that it be 
accurately centred. 

2. We can carry fewer of the heavier shells, ‘This 
especially applies to the navy and to field guns. In 
both these cases weight becomes a serious considera- 
tion, 





3. That with the longer and heavier projectile we 
must use improved material, both to counteract the 
tendency of very long shells to set up in the bore of 
the gun and also to reap the advantage of their 
greater energy on impact, it being necessary that 
this energy be not expended in breaking up the 
projectile itself. ‘There is no doubt that thé use of 
a brittle material for armour-piercing projectiles 
and also for common shell, has to a certain extent 
prevented, even before the present time, a great 
increase in the weights thrown per calibre; that a 
long heavy shell, whether it be of Palliser material 
and shape, fired against armour plates, or of cast 
iron of the ordinary shape, striking earth, is more 
likely to expend work on itself in breaking up on 
impact, than a lighter and shorter one of the same 
calibre. Hence the necessity for improved material 
and construction. 

4. Also the heavier shell having a lower muzzle 
velocity has a more curved trajectory at short 
ranges, ‘The usual formula employed in this country 
for expressing the relation between calibre and 


. . w . . . 
weight is =: where w is the weight in pounds and 
7B 


d the diameter or calibre in inches. The tendency 
in recent ordnance has been to increase the value 
of this factor. Krupp has recently constructed a 
12 in. breechloading gun, throwing a shell of 
1000 1b. weight. ‘This gives a value to the above 
factor of .578. Comparing this with the best pro- 
portioned guns in the English service we find the 


for the latter in no case exceeds .4] ; in many 
: ; 


it falls very much lower, It is not at all impro- 
bable that .5 or thereabouts will be the proportion 
adopted for the ordnance of the immediate future. 
It it evident that this formula expresses correctly 
the proportionate weight of the shot to the calibre, 
as with projectiles of similar proportions the weight 
increases as the cube of the calibre. It is also clear 


that with a uniform value of the power of pene- 
a 


tration, or of overcoming the resistance cf the air, 
increases directly as the calibre. Hence, as it is 
found highly desirable to obtain very flat trajectories 
for light guns for use in the field, we think it will 
be necessary to increase the value of = to .55 or.6 
if 
for these natures, in order to avoid as far as possible 
the great loss of velocity incident on firing a light 
shell of large diameter. As both shrapnel aud 
common shell appear likely even in the immediate 
future to be made of steel, there would appear to be 
no objections, on the ground of inefticiency of 
ammuopition, to reducing the calibre of our proposed 
light field gun to 2.S8in. in place of 3in. This is 
given as an instance where reduction of calibre 
would be attended with great advantages; the 


value of would be .57, or very nearly that given 
a 

by Krupp to his heavy gun above mentioned, ‘This 

value appears somewhat excessive and unnecessary 

for such a large calibre. 

We propose to consider on another occasion the 
subject of the powders employed since the intro- 
duction of rifled guns, and the questions of 
chambering and of retaining the projectile under 
pressure, intimately allied as they are with the 
proper combustion of powder. 








STEAM LAUNCH AND ENGINES. 

WE give on pages 82 and 83 engravings of a steam 
launch constructed by Messrs. Simpson and Denisov, 
of Dartmouth, and fitted by them with Kingdon’s 
patent compound engine and boiler, which we have 
previously had occasion to notice in this journal. 
The launch illustrated is 40 ft. long by 8 ft. beam, and its 
general arrangement is shown by Figs.1, 2, and 3. The 
launch is fitted with a pair of engines shown by Figs. 4 
and 5, these engines being of the tandem compound type, 
and having high and low-pressure cylinders 3 in. and 
7} in, in diameter respectively, while the stroke is 64 in. 

As will be seen from Fig. 4, the distribution of the 
steam foreach pair of high and low-pressure cylinders is 
effected by a single slide valve, while one of the leading 
features of the arrangement is the absence of any stufling- 
box between the two cylinders, the intermediate portion 
of the piston-rod between the two cylinders being 
grooved as shown. During the downstroke the two 
adjacent ends of the pair of cylinders are of course in 
communication through the valve, so that there is no ten- 
dency to leak along the piston-rod, and any such leakage 
if it does occur is of no consequence, while during the 
upstroke the fact of the grooved piston-rod being in motion 
towards the cylinder in which the higher pressure exists, 
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is found to effectively prevent leakage. This ee 
ment has now been subjected to Neng ery = 
it appears to be thoroughly efficient, oe pte 4 
simple, and of course does away with all a pr 
which an internal stuffing-box would entail. -- = - 
of the engines is also = — less than it wou eifa 
ing-box was employed, 

a fete large bearing surfaces an 
cranks are made with counterbalances as shown. pee 
framing consists of a cast-iron bedplate with a cast-l 
standards at the back carrying the crosshead guides, avo 
wrought-iron columns ia front. The condenser consis 
of a solid drawn copper tube of D section placed outside 
the boat as shown in Figs. 2 and 3, the terminal con- 
nexions being made by strong metal castings. The 
arrangement is found to answer well and to give a good 
ee and feed pumps are of special design patented 
by Messrs. Simpson and Denison, the feed pump being 
shown in section in Fig. 5, while a section of the air 
pump toa larger scale is given in Fig. 6. These pumps 
are driven direct from the crossheads as shown, and the 
makers find that they work well at speeds up 
to 400 or 500 revolutions per minute, Referring to 
the section of the air pump, Fig. 6, it will be seen 
that instead of the ordinary india-rubber valves it is 
titted with a metallic delivery valve loaded by a spring, 
while the suction valve is formed by a metal disc 
fixed to the piston rod, this rod not being directly 
fastened to the piston, but driving the latter during the 
upstroke by means of the valve just mentioned, and 
during the downstroke by the perforated guard shown, 
this being also fixed to the rod. This arrangement 
insures the bucket or suction valve being opened directly 
the downstroke is commenced and closed by the first 
movement of the rod during the upstroke. In the feed 
pump, the suction valve is similarly actuated by the 


q The 


Tou 


plung: r. This pump being always at work the water 
level in the boiler is steadily maintained without trouble. 
The construction of the boiler is shown by Figs. 7 and 


8. It is of the vertical tubular type, and is worked with 
a natural draught. It will be seen that the boiler has a 
verv large diameter in proportion to its height, while a 
special feature consists in the enlargement of the upper 
part of the boiler from a short distance below the water 
line, so as to obtain a large area of water surface and 
abundant steam room. Owing to these features and the 
gentle draught, these boilers are found to give excellent 
economical results and to be very free from priming. 
The firebox is very large, so that the boat can be run 
upwards of an hour without stoking. The boiler is pro- 
vided with a water ashpan. The firebox is well fitted 
for burning wood fuel when this is desirable. 

Altogether the arrangement of engines and boilers 
adopted by Messrs. Simpson and Denison has given 
excellent results. In one of their 21 ft. gigs fitted with 
engines capable of exerting five indicated horse power, 
the consumption of fuel in regular work does not exceed 
7 1b. per hour, while in the case ofa larger launch 40 ft. 
long titted with engines of 20 indicated horse power, 
and employed for passenger traftic on the River Dart, 
the average consumption per week is but 10 cwt., includ- 
ing that used for lighting up and when standing with 
banked fires. This boat holds a Board of Trade certifi- 
cate for carrying 37 passengers, and the daily distance 
run by it varies between forty and fifty miles. These 
are excellent results, while the engines have proved to 
be very economical in maintenance generally. 








RIGG’S FLOATING ELEVATOR. 

We give this week, on pages 87 and 90, engravings 
of a novel arrangement of floating elevator for grain, 
coal, &e., which has been patented and constructed by 
Mr. James Rigg, of Chester, who has for some years 
past devoted considerable attention to the design and 
construction of appliances for the mechanical handling of 
coal. The objects attained by this apparatus are the more 
rapid and economical transfer of certain classes of ma- 
terials from barges to steamers or to a quay side, than has 
been hitherto possible by cranes or manual labour. 

The perspective view on page 90 represents the elevator 
as used in the coaling of steamers, but it is equally ap- 
plicable to the loading under similar circumstances of salt, 
grain, and other matter. The necessity for some improve- 
ment on the present most general method of coaling 
steamers by hand has long been acknowledged, the 
system, if it may be so termed, being to place gangs of 
men in the barges and others above them upon suspended 
platforms against the ship’s side in sufficient numbers to 
enable them by passing the baskets containing the coal 
from one gang to the next, ultimately to reach the ship’s 
bunkers. The expense and inconvenience attending such 
operations are considerable, and, moreover, are not under 
such ready control as steam or other power. 

It is essential that any apparatus intended for this 
purpose should be so arranged as to be easily removable 
from place to place, and to meet this requirement the 
elevator now under notice is capable of being stowed 
away, fore and aft, of the pontoons upon which it is 
carried, as shown in Figs. 2, 3, and 4, thus avoiding 
any risk due to instability. The perspective view, 
illustrates it in operation athwart and coaling a large 
ocean mail steamer through side bunkers, and the 





various movements eifecting this change are so arranged 
as to be performed by steam power. 

The six pontoons are 6 ft. in diameter by 20 ft. long, inde- 
pendently of their conical ends, and on the saddles rivetted 
upon these are placed rolled wrought-iron beams, carry- 
ing the deck. A semi-portable boiler F provides steam 
for the pair of winding engines, which are used for three 
purposes, viz.: Firstly, for driving the endless steel wire 
rope which actuates the two chains of elevator buckets 
or scoops ; secondly, for raising and lowering the elevator 
arms ; and, thirdly, for revolving them that they may be 
stowed away fore and aft as shown in Figs, 2, 3, and 4. 
The hollow lattice tower A carries at its head a circular 
roller path, upon which a casting B is capable of revolving 
through the quadrant traversed between the two positions, 
and below this casting is attached a cast-iron column in 
three parts, within which pass the driving and return 
lengths of an endless steel rope; this rope being driven 
by the Y pulley on the first motion shaft, passes over 
and under the six grooved pulleys, Figs. 2 and 3, and 
a balance weight passes through the deck between guides, 
always maintaining the rope taut. 

On the first motion shaft at the head of the elevator 
is a clip pulley driven by this rope, anda pinion upon 
this shaft is geared into a spurwheel upon the drum 
shaft, thus giving motion to the double continuous chains 
of scoops (Fig. 9), and these scoops, which are of steel, 
are connected through malleable iron links to round 
steel spindles (Fig. 8), upon either end of which are 
small flanged pulleys travelling in double-angle steel 
guides forming part of the main suspended frames. 
The lower ends of these frames being concave they will 
dip through the hatchways as deeply as the holds of the 
lighters or barges. Inasmuch as buckets cannot be so con- 
structed as to pick up the coal, this is done by manual 
labour, and the buckets are formed as trays or scoops, 
Fig. 9, their capacity being about double that which 
can be filled by the number of men intended to be 
employed, thus insuring at all times receptacles for the 
coal to be loaded into. Payment for the work being 
made by the ton and not by the day or hour, the 
importance of this margin of capacity will be apparent. 

For the purpose of raising and lowering the elevator 
arms a large double cast-iron drum is provided, from 
which two chains are passed over the deck and led round 
sheaves into and up the steel lattice tower, and over the 
cast-iron head to the blocks from which the two elevator 
arms are suspended. The drum is provided with a 
brake wheel, brake, pawl and ratchet wheel, and the 
engines have reversing motion. The third set of gearing 
consists of a powerful wormwheel keyed on to the lower 
end of the cast-iron column within the lattice tower, the 
worm driving this being connected by means of bevel 
gearing to the second motion shaft of the engine, these 
three distinct sets of gearing being set in and out of 
motion by independent clutches, the handles of which 
are conveniently placed with regard to the engine. A 
warping drum is also placed on the end of the third 
motion shaft. Two hand winches E E', Fig. 3, enable 
the angle of the elevator arms to be accurately adjusted 
and varied t> suit the steamer’s hatch and the load in 
the lighter. In addition to the four rings at the ends of 
pontoons four towing bits are attached to the deck for 
mooring. It should also be added that the six cylinders 
or pontoons, three on either side, are totally separate 
and distinct from each other, all the plates being 
rivetted to welded angle-iron rings. 

For coaling the bunkers on that side of the steamer 
which is next the elevator, a return shoot (see page 90) is 
provided with an adjustable double metal trunk which can 
be set to suit steamers of various beams, and to the mouths 
of these pipes flexible trunks are attached, which lead 
the coal into portable hoppers placed in the bunker holes. 
A conveyor or belt is erected upon portable tressels, 
readily placed for the purpose upon the steamer’s deck, 
the gearing at the head of the elevator driving this. 

As regards the performance of the elevator above 
described, Mr. Rigg gives the following as a fair estimate 
of the economy resulting from its use in the purpose for 
which it is mainly intended, viz., the coaling of steamers, 
and to avoid any appearance of exaggeration a liberal 
amount is allowed for working charges, and it isassumed 
to be in active operation for three days in the week only ; 
a crew of four is sufficient to discharge the duties on 
board the pontoons and in making the connexions to 
bunkers. The rate for filling the passing trays on the 
continuous chains is taken at the same amount as is paid 
for loading the baskets now passed from man to man 
connecting the barge and bunker, as previously de- 
scribed. The labour of trimming in the bunkers being 
the same in each case these charges also are alike. 

Cost of Bunkering Coal with Patent Elevator. 


Engineer per week _... a 2 G6 
Stoker... ese eee we 17 0 
Additional labour (two men)... 210 0 
Depreciation : 517 0 


Elevator including en- 
gines, boilers, gearing, 
and pontoons... wa 

Coil distributing troughs 


£ 
2400 
100 


2500 








£8. d. 
Brought forward eae w= eee 
10 per cent. per annum for on 
week on 25001. aa «- 416 2 
Coals and stores per week (3 
working days) sie «= oo @ 
Filling: 1318 2 
. Eight men each 7 tons per hour 
=56 tons per hour or 560 
tons in 10 hours (1 day)= 
1680 tons in 3 days at 1jd. 
per ton eee eee eo. 815 0 
Trimming 1680 tons in bunkers 
at 24d. ads aa - 1710 0 
Royalty on 1680 tons, at0}d. 310 0 
——  perton 
4313 2=0 6% 
Present average charge 1680 
tons at ls. 6d. eve . 126 0 O=1 6 
82 610 0113 


Assuming a steamer taking 1000 tons in her bunkers, the 
following would be the application of the above figures : 
Loading by patent elevator 1000 tons, 





at 63d. aa “ wid <a 26 010 

Present charge by stevedores for 
manual labour, 1000 tons at Is. 6d. 75 0 0 
Difference aa 4819 2 


It will be seen that the above figures show a great 
difference in favour of the patent elevator over manual 
labour, and that an ample margin remains for profit for 
the coal stevedore. 

These figures are interesting, and clearly point to 
the great economy which may be obtained in the coal- 
ing of steamships, and the importance of this subject to 
their owners and the stevedores who now have the work 
performed by manuallabour. The machinery being con- 
structed of a capacity equal to double that of the eight 
men represented as loading, this number may under 
pressure be increased. 

One of the secondary advantages is, that whereas coal 
barges must now be placed at each side of the steamer, 
the introduction of this elevator enables them to be used 
on one side only, leaving the other at liberty for loading 
eargo. The same apparatus is also available for loading 
salt and any other material, which is now similarly dealt 
with by hand. Suitably constructed buckets render the 
elevator also available as a dredger, the hand winches 
EK E', Fig. 3, affording the ready adjustment of the 
elevator frames which is so essential, 

A public exhibition of one of these elevators afloat will 
take place at Chester during the first week in August, the 
general dimensions of this elevator being as follows: Six 
pontoons, each 20 ft. long by 6 ft. diameter; length of 
pontoons over all, 71 ft. 4 in.; length of deck over all, 
74 ft.; beam, 24 ft. ; height of central lattice tower from 
deck, 28 ft.; length of suspended elevator girders or 
frames, 68 ft. 3 in.; pair of winding engines 7 in. 
cylinders and 14 in. stroke; total weight, 66 tons. 

This one has recently been constructed by Mr. Rigg for 
a foreign grain port, the buckets being of the form shown 
in Figs. 5 and 7, suited to grain, and it will be readily 
seen that a flow, which is practically continuous from 
two endless chains of buckets, will transfer more grain in 
a given time than steam or hydranlic cranes, which from 
their nature must be intermittent in their operation. For 
working grain a pair of timber bonnets are placed over 
the head of the elevator, and to these are attached 
flexible tubes for leading the grain into the hold. Asa 
protection from the weather the troughs also, along which 
the buckets travel, are covered by removable waterproof 
sheets. 


LAUNCHING VELOCITIES. 

In view of the approaching launch of the ironclad 
Lepanto, which is now in course of construction for the 
Italian Navy, Ingegnere Salvatore Orlando has published 
a detailed account of the apparatus used at the launch of 
the steamship Birmania, for determining the exact veloci- 
ties of the vessel at the different points of her course upon 
the ways, in order to calculate the varying strains which 
will be borne by the cables used fer regulating her motion. 
The restricted space which will be at command for the 
launching of the Lepanto renders an accurate estimate of 
these points peculiarly desirable, but it is needless to say 
that it is most valuable in the launching of any large ship, 
and we join with Signor Orlando in the desire that his 
apparatus should be tested on other occasions, and the 
results recorded as an addition to the science of naval con- 
struction. His essay appeared in the Rivista Marittima 
for April of this year, and has now been issued in the form 
of a pamphlet, entitled “‘ Studio sul Varo del Piroscafo 
Birmania,” and published by Forzani and Co., Rome. 

The most important point to be established was the co- 
efficient of friction. As the dimensions of the timbers of 
the ways and the cradle used in the launch of the Birmania 
were precisely the same as those which will be employed 
with the Lepanto, the co-efficients will be identical; but 
the method by which they are obtained is of course 
applicable in cases where the details and dimensions differ. 
The apparatus applied to the Birmania will also be used 
with the Lepanto. It was arranged as follows: 

An electrical circuit (see Fig. 1) s, r, v, q, p, 0, n, m, 1, 
i, h, d, c, b, a, ¢ was fixed along the ways, including the 
whole distance which the head of the cradle would have to 
traverse from its starting-point to that where the ship 
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would be water-borne. This circuit started from the posi- 
tive pole of a pile of ten Bunsen elements s, and was inter- 
rupted at the point 1, which formed part of one of the 
contacts now to be described. At the points a, 4, ¢, d, h, 
i, l, placed at fixed distances, were contact-makers to close 
the circuit at the moment when the head of the cradle 
passed. These were formed of two copper plates, insulated’ 
from each other, and communicating the one with the | 
cirenit a, 4, c, d, h, i, l, which passed along the ways, and 
the other with the circuit s, 7, v, g, p, 0, n, m by means | 
of branches ar, bv,cqg,dp,ho,in,lm. A Rhumkorf | 
induction coil 113 in. long received the end of this circuit, 
and the terminal of the negative pole of the pile. While 
the ship was in motion, the circuit was closed successively 
for an instant at the points a, 6, c, d, h, i, and l, and at 
each contact the coil was brought into action, and dis- 
charged a spark upon an instrument u. The construction 
of this instrament is shown in Fig. 3. A clockwork 
movement A causes the rotation of an extremely light 
copper drum B, on which is wound a strip of paper coated 
with lampblack. The drum has a diameter of 9.84 in., and 
completes a revolution every ten minutes. It is insulated 
from the axis which gives it motion by means of an insulator 
G, which carries a hollow brass cap containing mercury. Into 
this enters a brass point D, which is in connexion with one 
of the poles of the induced current in the coil. Thecopper 
drum is thus in connexion with one of the poles of the 
induced current, by means of its spokes, the brass cup, and 
the mercury, whiie the other pole is in connexion with a 
steel point C, which can be approached to or retired from 
the surface of the drum by means of a screw. When the | 
circuit is closed at any of the above-mentioned points, the 
coil acts, and a spark passes between the point C and 
the drum, traversing the blackened paper (in which it | 
burns an almost microscopic hole), and leaving a visible 
white track. H and L are screws for regulating the trans- 
mission of the motive power. 

The distances between the contact-points are of course 
fixed ; the rate of motion of the drum being known, the | 
distances between the holes burnt by the spark give | 
the times ; and all the elements necessary to determine the | 
rate of motion of the ship are therefore ‘present. With | 
these data a curve can be traced, whose co-ordinates shall be | 
the spaces and times, and which will furnish the necessary | 
elements for determining the co-efficient of friction. This 
is the general description of the apparatus ; we now come | 
to particulars of its more important parts. 

The contact makers for the portion of the ship’s motion | 
before she enters the water are formed (as can be seen from | 
Figs. 4 and 5) of two copper springs slightly curved, and 
placed obliquely to the ways. They are fixed upon small 
square brass plates, of sufficient size to hold four screws, 
and these again are fixed upon other square brass plates. 
Between each pair is a hollow, in which the terminal is 
enclosed, and the whole is fastened to a piece of wood 
attached to the guide on the left side of the ways. The 
springs are placed at adistance of 3.94in. apart, and one of 
them (as has been said) is in connexion with the wire which 
runs along the ways, and the other with the branch which 
leads to the opposite side of the circuit. Consequently, as 
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circuit becomes complete. The wires were covered with 
gutta-percha and oilcloth, except where they came in 
contact with the brass plates; and in order to prevent the 


accidental closing of the circuit by water or any other | 


cause, the plates and the uncovered parts of the wires were 
protected with a coating of virgin wax. 

On the bow end of the cradle was fixed a block of wood 
(Figs. 4 and 5, No. 2), projecting sufficiently to touch with 
its external face the copper springs of the contact-makers, 
even if the ship were leaning altogether to the other side of 
the ways. The lengthand elasticity of the springs allowed 
for an oscillation of 2.36in., whichis as much displace- 
ment as the axis of the vessel could possibly suffer in her 
descent into the water. On the face of the block was a 
copper plate 5.11lin. long. As the ship moved past, this 
plate came into contact with the copper springs, 
bringing them into electric connexion, and closing the 
circuit for the time during which the vessel travelled 
1.18 in., they being at a distance of 3.94 in. from each 
other. But as the rate of descent sometimes exceeded 
9 ft. 10 in. per second, the contact was practically instan- 
taneous. 

This system could only be applied as described for the 
portion of the ship’s course before she touched the water, 
as the contact-makers must of course be kept above the 
surface. For measuring the velocity after she was par- 
tially afloat, the apparatus was slightly modified, as shown 
in Figs. 6 and 7, the general arrangement of the connexions 
being given in Fig. 2. 

A bell-crank iron lever L M (Fig. 6), was fixed upona block 
attached to the guide of the ways under water. The shorter 
arm L was placed so as to work ina plane parallel to 
that of the axis of the ways, and its other arm M 
was attached to a cord designed to operate the con- 
tact-makers. A block of wood N was fixed on the side 
of the cradle, of such a shape as to touch the lever 
only fora moment. The cord Q (Fig 7), attached to the 
arm M, passes up out of the water, and is fastened to the 
extremity of a steel spring P, which curves towards a 








____ outside fuce of cradle 
\ Fig. 6. 
“Wooden block for 
moving the lever 
connected) with 


0 eee 
contact maker 
! 


—---- N 


\Block fuced to, 
loutside of gu idea, 


hocarry lever @ t; 

' ba L 

] +3 
a Pe 


€ 


7Q 








| 
Ae ee eet nn eee we eens mn encenenete cee - x 


ES) 


Distances uv feet’ 
& te 
P 
i 

Uy metres 


Distances 


3 
% 








elsaesezage ” “3 
Scale of ume ‘ 





shorter one of copper O placed below it. In other respects, 
these springs and their connexions are the same as before 
| described. When the ship passes, the block N strikes the 
arm of the lever L, and pulls the cord Q, which is kept 
taut. The spring P is thus drawn down to touch O, and 
the circuit is closed. In order to prevent the springs being 
pulled down with too much force, a piece of india-rubber V 
|is inserted in the cord, strong enough to resist stretching 
| until the lower spring has been struck, but whose elasticity 
| prevents any injurious strain upon the springs. 
| The contact-makers used during the launch of the 
| Birmania were seven in number; the first being placed 
| after the ship should have travelled 19.5 in., and the last 
| close to the point at which she would be completely afloat. 
| As, however, this might vary according to the height of 
the water, the last two were placed at a shorter interval 
| than the others, i.e., 33 ft., in such a manuer that the bow 
| = of the cradle must leave the ways at a point between 
| them. 
| The values of the times and spaces taken with this 
| apparatus make it possible, as we shall see, to construct a 
| curve from which can be deduced the velocities and accele- 
| rations at the different moments, and consequently, also 
| the coefficient of friction in the motion along the part of 
| the course where the resistance of the water is nil. There 
then remained to be determined the coefficient of friction 
at the first start, which is also a very important considera- 
tion in the launching of large ships. This was obtained by 
applying dynamometers at the ends of the starting levers, 
to measure the force exerted upon them by the pulleys and 
capstans. 

‘The portions of Fig. 1 marked A to O represent the 
arrangement of cables for finally checking the movement of 
the vessel. A and B are 10} in. cables; C, D, E, F, and G 
are old 64in. tarred ropes, destined to be broken by the 
cradle at the points marked with a cross; H is a similar 
rope 7in. thick, to be broken close to the left connexion 
with A; I, K, L, M, N, O is an old untarred rope, fas- 
tened to the cable A by means of the ties Q, made of new 
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rope 2} in. thick. The ties were so arranged that the vessel| |The launch took place on January 29 of the present year. 
should come to rest on the cable O N. According to tests| When the shores were knocked away, the Birmania did 
made with a dynamometer (Fig. 1, P), the rope H broke| not move immediately, but an accidental push from one | 
at a strain of 13.600 tons ; C, D, E. F and G broke respec- | of the levers started her, and she moved, at first slowly, but 
tively af 4,1, 4.9, 5.6, 5.9, and 6 tons. ' with an increasing speed. The circuit and the instrument 























worked perfectly, except at the point e (Fig. 1), which was 
the first contact after she entered the sea. The lever 
arrangement being in shallow water, was so much dis- 
turbed by the waves caused by the descent of the vessel 
that the contact-makers could not act. From the arrange- 
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ment of the circuit, it is obvious that the damage or 
inaction of one of these connexions would have no effect 
upon the others, so that the failure of this point is of little 
importance in forming the curve. On the other hand, it 
was regarded as greatly facilitating the calculations, that 
the ship had started without receiving any external 
impulse such as would have introduced a complication into 
the question of the coefficient of friction, and that she left 
the ways precisely at the last contact point g. This for- 
tunate circumstance enabled the velocity when completely 
afloat to be estimated with snfficient exactitude. 

The vessel then baving moved off without any external 
impulse, except a slight blow in the direction of the normal 
movement, the friction at first starting was taken as repre- 
sented by the tangent of the angle ma‘ie by the ways with 
a horizontal plane ; so that the inclination being 1 in 12, 
the result is : 

Coefficient of friction at first starting=;—0 0833. 

After the launch was completed, the blackened paper 
was read off by a micrometric scale divided to hundredths of 
a millimetre. The total duration of the lausch had also 
been measured with a chronometer, thus giving a check 
value to the originating point of the curve. 

The following are the principal data and results : 

Total weight of the ship (including 
cradle) ne ee ee ss 1232 tons. 
Total surface of contact between 
the cradles and the ways, while 
the ship was entirely on the ways 
Total pressure per square foot of 
surface of contact ose ... 9824.8 lb. 

Lubricant employed: Tallow, 61 parts ; olive oil, 20; 
lard, 10; soap, 9; total, 100. 

Temperature in the shade, 13.45 deg. Cent. (56.2 deg. 
Fahr.) 

Inclination of ways, 1 in 12. 

The co-ordinates of the curve of the spaces and times, 
_— by the apparatus, are given in the following 

abie : 


476.3 sq. ft. 

















ae Total Distance Pi coca Total Time 
i = traversed from the 

Centacts. between two : Two 7. 

Ss e from the First ae First 

uccessive | “Contact Successive Contact 

Contacts, * | Contacts. : 

ft. in. ft. in. seconds, seccnds, 
First... 1 7.69) | 1 7.69 1893 #2; 
Second ... 55 9.88 57 5.57 872; 10552; 
Third 62 4,63 119 10.21 5 $3. 1653; 
Fourth ,, 68 10.58 188 8,79 527; 21,39; 
Fifth 
Sixth ...) 132 499 321 1.8 (ee 32,47, 
Seventh ... 33 9,52 354 11.31 9533 | 4135, 





(The fifth contact was the one which failed on account of 
the disturbance of the water, and the readings for it are 
consequently blank.) With the data of this Table, the 
curve given in Fig. 8 was constructed. 

To begin with, the ship having traversed a portion of 
her course withont touching water, the motion over that 
portion was regularly accelerated. and the first part of the 
curve must therefore be a parabolic arc. Moreover, the 
ship having set out from u state of rest, the parabola must 
be a tangent with its vertex to the axis of the abscissx. The 
curve entirely corresponds to these expectations. After this 
period of regularly accelerated motion, there comes 
another, in which the speed continues to increase, but the 
increments are successively less. This comparative de- 
crease is due to the increasing resistance of the water, as 
the hull displacesa greater volume of it. Another retard- 
ing cause is subsequently added by the immense friction 
against the ways, generated as soon as the stern begins to 
rise. This resistance is so great that the velocity of the 
ship rapidly diminishes, so that the curve ends with a 
concavity turned in the direction opposed to that with 
which it began. We have thus an S-shaped curve, com- 
posed of a concave part representing increasing motion, and 
a convex part representing diminishing motion. Their 
tangential point B (Fig. 8) marks the maximum velocity 
attained. 

This curve is best studied with the aid of another (given 
in Fig. 9), that of the velocities at separate instants, given 
by the tangential value of the angles which the tangent to 
the curve makes at that point with the axis of the abscissz. 
‘These can be easily obtained from the curve in Fig. 8 by 
Conti’s method of the interpolation of the parabolic are. A 
curve is thus constructed whose abscisse are the times, and 
whose ordinates the velocities corresponding to each second. 
The first part of this curve, corresponding to the uniformly 
accelerated motion, must of course be a right line ; and its 
vertex gives the elements corresponding to the ship’s point 
of maximum velocity. After this point, as can be seen in 
the figure, the curve diminishes rapidly. 

The Table of the velocities at intervals of five seconds, 
deduced by the above method, is as follows : 


Times. Velocities, 
. Feet and Inches per 
Seconds, Second, , 
5 5 1.21 
10 9 7.35 
15 12 1.67 
20 13 345 
25 13° 0.69 
30 10 2.43 
35 4 10.66 
» b 40 2 3.16 
Moment when the i ; 
ship leaves the nl | 410% 1 11.62 


The actual maximum velocity reached was 13.39 ft. 
per second; time from the commencement of the launch, 
21.9 seconds; distance traversed, 196.85 ft. The two 


values of space and time give us the co-ordinates of 
the tangential ere of the two portions of the curve 
the maximum velocity corresponds. 


(Fig. 8), to whic 


At the moment when the ship lifts her stern, a powerful 
resistance to the motion is developed by the enormous 
friction of the bows pressing the cradle against the ways, 
with a force of 80.4 tons per square foot. Necessarily, 
with this tremendous pressure per unit, the co-efficient of 
friction assumes large dimensions, and the speed decreases 
rapidly. But the Table showed the speed decreasing at a 
distance of 196.85 ft. from the engages. fenagen £.6., 
31.17 ft. before the stern began to rise; and on examin- 
ing the ways after the launch, the marks of heavy pressure, 
and traces of the burning of the lubricating material, were 
found higher up than the lifting-point. They coincided, how- 
ever, with the 196.85 ft. distance, as this did with the 
tangential point before mentioned. It was hence concluded 
that for a short time before the stern actually rises, and 
while the ship is still resting for all her length upon the 
ways, the pressure is concentrated upon the upper end of 
the cradle. The ship, in descending, displaces an ever- 
increasing bulk of water, by which it is in turn gradually 
supported to an ever-increasing extent. Now if we suppose 
the whole reaction of the ways concentrated in one point, 
we shall have an equilibrium of the three forces: S, pres- 
sure of the water; P, weight of the ship and cradle; R, 
reaction of the ways. Lets, p, 7 denote the distances of 
the centres at which these forces act from the upper 
extremity of the ways, and we shall have the equation : 
Pp=RriSs. 
We know that R=P—S, and we have for the value of r 
Pre p-Ss. 
R 

From this equation, and from the values of S and s at 
different moments of the launch, it will be seen that r 
diminishes as S increases, which means that the centre of 
reaction of the ways gradually rises towards the bow end 
of the cradle. It is evident that this movement of the 
centre of pressure and reaction must have an important 
effect upon the strains to which the ways are subjected, 
and the frictional resistances which they oppose to them. 
In fact, for the brief period immediately before the stern 
begins to rise, when the centre of pressure is very near the 
bow end of the cradle, nearly the whole resistance of the 
ways may be considered as concentrated in this point. But 
this resistance is equal to the difference between the total 
weight of the ship and cradle, and the pressure of the 
water at any given time ; and since this difference becomes 
less as the vessel moves forward, it follows that at the time 
of which we have just been speaking, the pressureon the ways 
is greater than at the subsequent moment when the stern 
quits them. This explains the curve, and the reason why the 
point of maximum velocity is situated 31.17 ft. above 
that of the rising of the stern. The launch of a ship can there- 
fore be divided into two phases. First, that of increasing 
velocity, comprising a distance less than that necessary for 
the stern to rise: and secondly, that of decreasing velocity, 
comprising the rest of the distance, until the ship is com- 
pletely afloat. The resistance of the water has, of course, 
also a retarding influence, but this is so much less than that 
due to friction that it would not by itself hinder the velocity 
from increasing for a much more considerable period of the 
launch. 

The actual calculation of the co-efficients of friction can 
now be effected. That of the friction at first starting has 
already been given as = 0.0833. The friction during motion 
must be first considered before the vessel meets the resist- 
ance of the water, which would introduce a new factor, and 
during the time when the motion is being uniformly accele- 
rated. It is necessary, therefore, to establish the equation 
of the parabola which represents this phase of the launch 
by determining its parameter. 

The ship would have to travel about 32 ft. 9 in. before 
touching the water, so that at the second contact, when she 
would have travelled 57.46 ft., her stern would be 
immersed for about 23.5 in. Thedisplacement consequent 
on so slight an immersion would have no sensible influence 
on the velocity, so that the points given by the first two 
contacts may be taken as being in the same parabola. But 
even without the data furnished by the second contact, the 
equation of the parabola can be deduced, setting out from 
the tangential position of the curve towards the axis of the 
abscissx, and from the data supplied by the first contact. In 
this manner the parameter wy 4 easily obtained, i.e., 

=0.158 : 
so that (retaining the metric measures used by Ingegnere 
Orlando) the equation of the parabola will be 
8=0.158 t?, 
from which the value of the velocity comes out 


ds 


——— =a x OISS ft, 
at 
and the acceleration results 
dv _d's : 
de at =03.16 metre. 


Now this acceleration is obviously composed of two factors 
—a positive one, which is gravity according to the direction 
of the inclined plane; and a negative one, which is the 
resistance of friction. 

Let A be the angle of the ways with a horizontal plane, 
we shall have as the expression of the constant acceleration 
of the parabolic motion : 

g (sin. 4—/4 cos.%), 
in which 
g=gravity—9.809 
/4=co-efficient of friction 
a=4 deg. 47 min. 
cos.4=0.996 
sin.~=0.083 
Substituting values, 
0.316=9.809 (0.083 - 4 x 0.998), 


from which results 





&=0,0509, 





This value differs considerably from that of .035 given 
by writers on the subject, and usually adopted in such 
cases as the co-eflicient of friction. This may be attributed 
to the fact that the practical conditions of an actual 
launch will never be the same as those created for the 
purpose of experiment by scientific investigators leisurely 
working at home. 

From the curve of velocities (Fig. 9) can be deduced 
by the usual tangential method the values of the accelera. 
tions for each instant, and thus a curve can be constructed, 
by which, together with the values of the diaplacements of 
the hull of the ship at the different points of the launch, 
and of the transversal superfices resisting the motion, 
other calculations can be worked out. By this means, the 
co-efficiené of friction can be determined for the period 
between the moment when the vessel enters the water, and 
that when she begins to lift her stern. The accurate 
study of this point is, however, reserved by Signor 
Orlando for the launch of the Lepanto, when both the 
electric apparatus and the mathematical calculations will 
be further tested. 








NOTES FROM SOUTH AFRICA, 
To THE EDITOR OF ENGINEERING. 

Sir,—Some years ago, the late genial Mr. Granville, 
agent- general for the Cape Colony, asserted that she was the 
“Cinderella of Colonies,’’ and endured all the buffettings 
and floutings bestowed on the lady of the “‘ vaire’’ slipper. 
We now think that the parallel may safely be carried to 
the conclusion of the legend, for South Africa bids fair to 
eclipse her hitherto more attractive and fortunate sisters in 
the south. We cannot yet announce nuggets like those of 
Temora, or coal-beds of 17 ft. thick as in Central India ; 
but it is clearly shown that rich tracts of auriferous 
quartz and rotten reef exist over a wide area; so where 
the carcase is there will mining eagles soon be gathered, 
despite Boer and other obstacles. As for the carbon, its 
use is steadily extending, with satisfaction to all concerned, 
and hope of ease to our finances ; whilst the Kaffrarian 
and Kimberley press discuss with appreciation the sug- 
gestion of Sir H. Bessemer, to transmit cheaply generated 
force to a distance by cable. This would enable the 400 
engines on the Fields to haul blue stuff with much greater 
economy, and also help to stay the reckless stripping of 
timber. Recent arrivals of diggers in England will demon- 
strate to capitalists that on the edge of Natal there are 
splended deposits of lead and argentiferous galena, and Mr. 
Bray of the Marico mines, who has dune so much to de- 
velop mineral exploitation, fis aggrieved that the Raad, or 
Pretoria Triumvirate, has given privileges of an exclusive 
kind to a Mr. Reid, who has so far done nothing for the 
opening of the country. When England has retired humili- 
ated from the Transvaal, then its magnificent resources, 
well known to many, appear suddenly to intensify the cruel 
errors, omissions, and losses which our commerce has sus- 
tained by the easy laissez faire policy of the Liberals, 
whilst the daily reports from the northern frontier of 
deliberate freebooting and slaughtering by commanders 
of Boers cause many comments on the curious texture of a 
cabinet minister’s conscience. Protection was promised 
‘*for the interests of the natives,’’ but power having 
departed, its shadowy representation becomes a parody. 
Zaluland is in seething discontent, due to the dubious and 
vacillating conduct of the British Government, which excites 
irritation and promotes disintegration and disaffection. 

The refusal of the Cabinet to comply with the earnest 
request of the Zulus to be amalgamated witb Nutal is in- 
excusable, for the people are order-loving and anxious for 
central authority. Until this is conceded, no stability can 
be looked for, and the petty chiefs plunder and oppress ad 
libitum. Nature does not work by fits and starts, bat 
marches solidly, slowly, and surely, and it is on these lines 
of advance that our empire should travel to a magnificent 
agglomeration of units, so as to dictate peace and civilisa- 
tion throughout all British bounds. Now, anger and dis- 
gust are expressed on every side, and progress is achieved 
in the teeth of official apathy, disdain, or obstructiveness. 
We hear even of the creation of a third Dutch republic, 
and the Boer element is sensibly cramping our legislative 
action already ; whilst in the Free State it has scotched 
the railway question for another session. 

Not a few members of the Volks-Raad deny the utility 
of steel roads altogether, and ignore evidence from 
Stephenson, or any other son of the engineering clan. 

These patriarchal-minded men seem, however, favourable 
to bridge making, as they often feel the loss and danger of 
suddenly surging streams. The broad Orange River has 
already four great structures spanning it, and plans have 
been prepared for several important tributaries. If science 
is allowed fair scope here there must be a great field opened 
for the various departments of engineering art, especially 
in the making of reservoirs and irrigating sluices, like 
those from the Golbourn and the rivers of the Punjab. 
Navigation on the Vaal and Orange may also become 
analogous to that established on the Murray River, which 
was pronounced ‘impracticable’ for years. Kimberley 
already grows excited over visions of market gardens, 
plashing fountains, and salubrious adjuncts, due to the 
near approach of conduits from the Vaal, thirty miles 
distant. Messrs. Buchanan and Crawford have completed 
the inlet details and comprehensive cisterns, pits, and 
pumping stations for delivering a ceaseless stream of clear 
cool water to the ‘‘ City of the Fields,’’ which can now 
aspire to become a second Tadmor in the Wilderness, 
minus the imposing temples. Diamondiferous property is 
rallying, and if disciplinary measures are taken prosperity 
will shortly reign again. 

Railway progress northwards is not rapid, but the bogie 
rolling stock recently received is much appreciated by 
travellers. The natural hostility of officials in England to 
useful novelties has kept out these and other improved 
gars; for a contract was nearly made with an American 
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rm ten years ago to send long cars to 
poe | railway to Uitenbage. T 
be worked —— Westinghouse brake, 

» western lines. z ~ 
af rg London a spacious engine and carriage oa _ 
been staked out on the edge of the Commonage, an 7 i 
merchants have petitioned the Government for a pone te 
Simons dredger, so as to accelerate the epoch Lee icte 
for the harbour by Sir J. Coode. As deep “bh ary ‘3 
needful at several important embouchares, both eas ro 
west, the machine would be of incalculable value to t . 
colony. A tremendous sea, without wind, recently — 
our ports, causing some steamers to stand out, and —— 
several sailing vessels ashore to ruin. A disaster at Mosse 
Bay showed the importance of a short breakwater, which 
can be quickly made, from the bold rocky cliffs at Cape 
Blaize Lighthouse. This port will be the terminus of a 
railway toa very wealthy, fertile, and beautiful district. 
The landowners are convinced of its necessity, and the 
route has been instrumentally plotted by engineers of con- 
siderable experience, although a professional who surveyed 
it had declared the country impassable by the locomotive. 
A gentleman famous for mountain railways may be invited 
to corrovorate the opinion of those who say that a line is 
perfectly feasible without unusual outlay. The resources of 
the district are great and varied, and amply justify con- 
struction. In Natal healthy movement is visible, and 
work has commenced on the extension beyond the capital 
towards Ladysmith. The Free State also inclines to 
direct its first railway towards the frontier of our neigh- 
bours, with whom they transact much business. Whatever 
the decision, the material must be conveyed over the rail- 
ways of this colony, for the track to Maritzburg is already 
worked under severe disadvantages, and at reduced speed, 
with an ever-growing traffic. Itsdefectsare now glaringly 
apparent, and cause extreme vexation to Natalians, who 
have always been the victims of noxious Imperial interfer- 
ence. The steam sheers at Durban have easily lifted out 
some 12-ton boilers for the Forerunner, and this vessel has 
been placed on the new slip for cleaning. She is then expected 
to be fast and very efficient. The deepening of the bar has 
enabled many vessels to be berthed, and _the gradual 
dredging of the large inner harbour should ultimately carry 
the obstructive bar well to seaward when the training walls 
are more fully advanced. 

Natal will then rival Delagoa Bay as a port, although 
the projected railway from Lorenzo Marquez will give easy 
access to the new goldfields without tunnelling the Lebombo 
Mountains, as will be needful in piercing the Drakensberg. 
Natal is developing trade with Madagascar and the 
Zambezi, the s.s. Adonis having left for duty off Quilimane, 
in the interests of German firms. Ostrich farming is also 
u growing industry and may receive an impulse by the 
revived idea of caponising young birds, as proposed a 
decade ago by Dr. Stroud, of Algoa Bay, and since 
aftirmed by Mr. Thomas Christy, F.L.S., London, the 
advocate of hydro-incubation. This gentleman has supplied 
instruments designed for the operation. As steam trawling 
is a detail of great interest to engineers, itis coming to the 
front here, since the demonstration of its profit and 
efficacy on the coasts of Scotland and Spain in particular. 
As in New Zealand, our seas are known to swarm with a 
vast variety of fishes, and by railways and antiseptic devices 
the catches can be easily taken inland quite fresh. This 
has already been proved. Sugar plantations will also con- 
sume all the débris after conversion into manure on the 
Norwegian method. 

The waters at Cape Town being quite cool, it is proposed 
to convey the ova of cod and other British and American 
fish to Simon’s Bay and Saldanha Bay, where the eggs 
should develop under favouring conditions. The rapid 
passages of the Union steamers will render experiments 
very hopeful, and success might lead to the establishinent 
of pearl oyster fishing, as in Western Australia. Tea 
planting is likely to prosper in Natal, and good samples 
have been put on the market. Our wine making has not 
reached the Australian standard, but we hear of a plan 
invented in Stuttgart which may enormously develop the 
business. It is also shown that the projected irrigation 
works will treble the operations of the vigneron, and if the 
Californian art of raisin drying was introduced the Cape 
could soon double her agricultural population. We have 
also in view a valuable solid stemmed saccharine wheat 
from Spain good for forage and unaffected by smut. 

As this wheat yields well near Sydney, it would rapidly 
brighten the prospects of our farmers, who have a terror of 
rust. Siberian wheat should also combat this parasitic 
pest, which seems affected by the weather, like some of 
our prevalent ovine and equine epidemics. By painful 
experience we have been driven to the study of spores, 
germs, bacilli, &c., and are gradually growing in reverence 
tor Pasteur and the German professor exalted by Tyndall. 
Although our interests are promoted by the renewal of the 
mail contract, and the financial outlook is encouraging— 
despite wild speculation and failures—we have a plague 
spot in Basutoland, which is the vulnerable point of our 
harness, 

In Cape Town some progress is visible, for some thirty 
members of the Legislature are permanent locataires of 
the city and environs, somewhat to the prejudice of the 
eastern province interests, as they are at the disposal of the 
western ministry. The graving dock is finished, and is a 
fine work faced with Paarl granite; but it is not so long 
as the docks in progress at Newfoundland and Auckland, 
whilst the shallowness of the outer approaches will exclude 
certain vessels. The screw tug Tiger is considered a great 
acquisition to the port, and is a powerful London built 
craft with a single screw. A vessel somewhat similar is 
coming to Natal, and also a couple of light draught pro- 
pellers from Paisley, named Umzimvabu and Umzim- 
kulu, after rivers which only need dredging to become of 
much importance. To exhibit the incredible dilatori- 
ness of onr Government, it may be remarked, that a pair of 
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paddle tugs which settled two years ago in the mouth of 
the Kowie River, are still lying entangled, to the great 
prejudice of the Port Alfred Railway contractors, and the 
people of Albany and Grahamstown. The latter city has 
a fine cathedral, and has just held a jubilee celebration to 
mark and record the remarkable victories achieved by 
British settlers in fifty years’ contest with savagery and 
physical difficulties. Some of the city fathers of over eighty 
years of age were present and made excellent addresses. 
The editor of the Star has also issued a memorial pamphlet. 
It is hoped that the 36 miles of railway will be opened 
in less than a year, and labour is being concentrated on 
the great bridge at Blauwkrantz, which crosses a deep 
gorge, and will be a noble structure. Three steamers with 
railway material have arrived, but owing to lack of snitable 
lighters, some decked ones have been loaded here and 
towed round to Port Alfred, 60 miles distant. It is pro- 
posed to extend the new line, vid Fort Beaufort and Bed- 
ford, to King William’s Town, so as to connect the Border 
Railway. The surveys of Mr. Norris, C.E., are satisfac- 
tory, and have been lithographed along with report. A 
Bill has been passed for the execution of the Indwe-Imvani 
mineral line, which will open up a splendid agricultural 
region with a terminal of forest and coalfields. The 
Government refuses to proceed with the proposed link line, 
connecting the western system with the Midland, near 
Aberdeen. As the route is extremely easy, it can be 
cheaply and promptly made, and would save a working day 
in mail deliveries. Our friends across the Orange River 
are erecting more telegraph lines, and they have the 
‘*Dolbear’’ telephone under consideration. Here we 
employ the ‘‘ Gower-Pell’’ system exclusively, but have 
not yet adopted phosphor-bronze wires as in Germany and 
Belgium. Great complaints are made by both colonials 
and immigrants about the excessive cost of comestibles, 
so there appears to be an opening for preparing beef and 
mutton up country, by the boracic solutions of Barff and 
Dr. Jones. Fish might also be sent up to distant towns 
after a slight soaking, and packing in strata of straw. At 
the rapidly rising Queenstown, masons are on strike for 
15s. per diem, being discontented with 14s. This shows 
the necessity of importing the frugal and sober Italian stone- 
cutters and plasterers, for the ordinary British workman 
brings bad habits, and is voted intolerable when prosperously 
laced. 
From the startling and sad statistics which often appear 
in the Times, hygienic, and medical journals, it is easy to 
discern why England’s markets are suffering so seriously 
from the encroachments of the Americans and European 
rivals, for the bulk of her artisans are controlled by trade 
unions, and keep normally narcotised by adulterated 
alcoholic liquors. Foreigners have perceived this frightful 
folly, and energetically strive to oust the British manufac- 
tarer in colonial channels. The calling of Union steamers 
at Hamburg and Antwerp will further promote this pro- 
cess. The disastrous influence thus exercised silently is 
perhaps more mischievous in the end than the ruin inflicted 
and the distrust and dismay excited through South Africa 
by the wavering fickle conduct of the Home Government. 
Epidemic disease has at length been crushed, and our 
valuable flocks of Angoras are pronounced “‘ perfectly 
healthy,’’ but other infectious ailments have been developed 
in steamers, causing quarantine both at Saldanha Bay and 
Durban. Our natives regard small-pox with extreme 
alarm, but take little heed of leprosy in their midst. It is 
hoped that Lord Kimberley will revise his offers for 
autonomous Government to Natal, for the presence of half 
a million natives within 100 miles of Maritzburg causes 
slight uneasiness now that Cetywayo is so cavalierly treated 
and has taken to his couch in depression and disappoint- 
ment. For reasons already explained antecedently, South 
Africa canrot look for floating caravanserais like the 
lengthy Austral, but she is splendidly served by 
superbly-equipped ships, such as the Mexican, Moor, 
Athenian, Grantully Castle, &c., suited to the demands of 
the most fastidious. She also invites inspection by the 
capitalist, the naturalist, geologist, artist, or wealthy 
tourist, so that her boundless and nobie resources may be 
fully known. It is true that there are no glaciers as in New 
Zealand, but we have thermal waters of the Rotowahana 
kind extolled by Sir J. Vogel and the new Blue-book on 
Rotorua ; the Tyrolean peaks of Basutoland are 70U0 ft., 
and the people can be safely trusted. There are virgin 
forests with plants and bulbs of price, rich copper mines 
which may rival Moonta or Burra Burra, proved auriferous 
ridges of rotten reef, argentiferous galena, spacious fertile 
valleys with fine streams, only needing sluicing to yield 
enormous crops of exportable staples ; seams of coal freely 
distributed, beds of marble, fine estuaries on the eve of 
development by special coasters, friendly good-humoured 
natives, abundance of indigenous fruit, a prolific azure 
ocean, and, lastly, a perfect climate, where Europeans of 
normal constitution and with common care can command 
longevity and ease. Yours, &c., 


P. FRANCE. 

Port Elizabeth, June 10, 1882. 

P S.—A mine of fine “‘ hard’’ coal is now being worked 
at Heilbron O. F. State. Quality analogous to Barnsley 
and Oswestry kinds, with thickness of 8 ft. solid. An 
Aveling steam roller doing excellent hardening work here. 
H.M.S. Alert called and proceeded to Simon’s Bay. 
Umtata made a military station and a railway of 70 miles 
proposed from the mouth to the Transkei. Major-General 
Gordon has gone to settle matters in the Xalanga country, 
formerly occupied by Gaikas and Galeakas. Bill promoted 
by Government to allow all railway material for Free State 
lines to enter duty free. 


NOTES FROM THE SOUTH-WEST. 
Cardiff.—There is again more activity observable in 
steam coal. Most shippers have plenty of tonnage on hand, 
and not only basa large quantity of coal been sent away 
during the week just ended, but future prospects ahead 











are bright. Inquiries for contracts running into the 
winter are beginning to be received, and as the fall of the 
year approaches both buyers and sellers are turning their 
attention to 1883. It is rumoured that one contract of 
some importance has been concluded, but the price has not 
transpired. Patent fuel manufacturers are well employed, 
and quotations are steady. With respect to iron ore large 
quantities continue to be received, but the transactions 
effected are still rather limited in number. Last week’s 
clearances comprised 139,778 tons of coal, and 1698 tons of 
patent fuel. The imports comprised 13,578 tons of iron 
from Bilbao, and 9003 tons from other sources. 


South Wales Institute of Engineers.—The quarterly 
meeting of members of this Institute was held at the Royal 
Hotel, Cardiff, on Thursday, Mr. E. Williams, the presi- 
dent of the Institute, occupied the chair. The first busi- 
ness of the meeting was to discuss a paper on ‘‘ Fleuss’s 
Breathing Apparatus,” by Mr. S. H. Hedley. The paper 
had been read at the previous meeting, but its further con- 
sideration had been postponed in consequence of the 
absence of Mr. Hedley, who had gone to an explosion at 
the Tudhoe Colliery for the purpose of practically testing 
the value of the apparatus in explorations made after 
explosions. Mr. Hedley now stated that the experiments 
he had made were satisfactory. Mr. James M‘Martrie, of 
Radstock, the late president, said he had taken a good 
deal of interest in this matter when the paper was read, 
but he then thought it was only a question of theory. He 
was glad to find that it had now been brought to a practical 
test, and he thought the time had come when the colliery 
owners of Wales onght to consider it their duty, not only 
to have a number of these apparatus on the spot, but also 
have experienced men to use them. He had not the 
slightest doubt that if these were at hand to go into the 
after-damp immediately after an explosion, many lives 
might be saved which otherwise would be lost. The 
thanks of the meeting were tendered to Mr. Hedley for 
the trouble he had taken in the matter. A paper on the 
economy of blast fnrnaces was read by Mr. I. L Bell, 
F.R.S., of Middlesbrough. He went minutely into the 
theory and practice of pig iron manufacture, and the con- 
sumption of fuel in blast furnaces. After a short dis- 
cussion the thanks of the meeting were givento Mr. Bell 
for attending. An interesting paper was also read by Mr. 
Sydney F. Walker on “‘ The Principles of Electric Light- 
ing, and the Transmission of Power by Electricity.” He 
directed attention to the different systems of electric light- 
ing which had been ‘brought before the public, and the 
special adaptation of electricity to mining operations. The 
discussion on this paper was adjourned until the next meet- 
ing, when another paper will be read by Mr. Walker on 
‘* Electric Signals,” and one by Mr. Massey on ‘‘ Elec- 
tricity.’’ 

The Cwm-glo Colliery.—This colliery, which has ceased 
working operations for some time, and was formerly worked 
by a London company, is about to be restarted by a new 
company. The colliery, which is in close proximity to 
Bedwas, is situated on the Clyngwynestate. It hasa large 
acreage of coal, which is known as the Llantwit vein. 


Newport.—Business in steam coal is well maintained ; 
not only do shipments keep up to a good average, but 
there has also recently been an influx of orders, and instead 
of making concessions many sellers are now thinking about 
asking higher prices. In the iron and steel departments 
masters remain well provided with orders. The demand 
for steel rails is well sustained. With regard to iron ore 
the imports more than suffice to provide for the consump- 
tion. Last week’s clearances comprised 42,865 tons of coal 
and 1085 tons of ore, distributed as follows : To Drontheim, 
500 tons ; Dieppe, 335 tons; Le Guayra, 250 tons. From 
Bilbao, arrived 19,542 tons, and from other sources 2500 
tons of iron ore. 


Great Western Railway.—The construction of a section 
from Castle Cary to Longport, about 14 miles, will render 
the Great Western’s route from London to Exeter, vid 
Hungerford and Westbury, 26 miles shorter than its 
present route vid Bristol, and as the South Western’s route 
from London to Exeter is 22 miles shorter than the exist- 
ing route of the Great Western, it follows that the new 
route of the latter will be shorter than the South Western’s, 
by some four miles. The Great Western will also thereby 
possess the most direct route to Barnstaple, and material! y 
shorten the way to Taunton. 


Whitland and Cardigan Railway.—On Wednesday an 
influential meeting of the promoters of a proposed extension 
from Crymmych, of the Whitland and Cardigan Railway, 
took place at Cardigan. It was attended by a large 
number of landowners and tradespeople of the town and 
district. Colonel Gaurain took the chair. Mr. Young, a 
member of the firm of Torquand, Young, and Co., rail- 
way accountants, London, explained the project to the 
meeting. He mentioned that the Great Western Railway 
Company had put forward very favourable proposals. 
About 60001. only was required from shareholders in the 
district. The meeting was of an encouraging nature. 
Additional capital was subscribed by those present, a 
soliciting committee was appointed, and final arrangements 
will be made with the Great Western Company at a meet- 
ing to be held at Paddington, August 31. 








MATERIAL PROGRESS IN THE EXTREME East.—The 
governments of the extensive east, like Siam and Corea, are 
yielding reluctantly, but perceptibly, to the march of 
modern improvements. Like China, the most stubborn 
opponent of progress, Siam is about to introduce the elec- 
tric telegraph, a line being in contemplation between 
Bankok and the Cambodean frontier. French capitalists, 
of whom M. de Lesseps is said to be one, also propose to 
build a canal across the Isthmus of Ksaw, shortening the 
distance between Calcutta and Hong Kong 900 miles, and 
it is believed the Government will approve, 








ENGINEERING. [Jury 28, 1882. 

















pee | 
aay; | 


ENGINEER, CHESTER. 


RIGG, 


JAMES 


MR. 
(For Description, see Page 85.) 


fae 
© 
_ 
< 
> 
ea 
= 
<a 
= 
< 
© 
S) 
és) 
Zi 
- 
< 
© 
J 
jes 


AND CONSTRUCTED BY 


DESIGNED 


















































Jury 28, 1882.) 


ENGINEERING. 





gl 





AGENTS FOR “ ENGINEERING.” 


ELGIUM : P. Bailly, 12, Rue du Parchemin, Brussels. 
mors Messrs. A. Asher and Oo., 5, Unter den Linden, 
CALCUTTA: G. O. Hay and Co, 
EpINBURGH: John Menzies and Oo., 12, Hanover-street. 
FRANCE: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris ; M,Em.Terquem, 15, Boulevard St. Martin, Paris. 
GLAsGow: William Love. 
Lerpzia: Alphons Diirr, 
F. A. Brockhaus. 
LIVERPOOL: Mrs. Taylor,Landing Stage. 
MANCHESTER: John sepa 143, Deansgate. 
TEND: Kirkland and Cope. 
UEIreD STATES: John Wiley's Sons, 15, Astor Place, New York. 
VIENNA: Lehmann and Wenzel, Karntnerstrasse. 











Adverti ts intended for insertion in the current week's 
Issue must be delivered not later than 6P,M.on Tharsday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application, Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 


SUBSCRIPTIONS, HOME AND FOREIGN. 
The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 9s. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annua] subscription should be 
reckoned as Fifty-four numbers, with postage accordingly, 
The publisher begs to state that after January 1, 1882, the ordi- 
pary copies of ENGINEERING sent abroad wil] be printed on thin 
paper. The illustrations being, however, so much less effective on 
thin paper, Foreign Subscribers are strongly recommended to 
order thics paper copies, which they can have by paying the 
difference in postage as indi ated below. 
{ne rates for subscriptions to ENGINEERINGfrom abroad are: 
1/. 168. 04, to all the foilowifig countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Oyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece. Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal] (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia,and New Zealand, Thick 
paper copies 2/, 0s, 6d. 

21, Os. 6d, to India, Ceylon, the Straits Settlements, China, Japan 
and the Hawaiian Islands. Thick paper copies 
21. 7s. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
GILBERT, 35 and 36, Bedford-street. Cheques should be crossed 
“ Union Bank, Charing Cross Branch."’ Post Office Orders to be 
made payable at 407, Strand, London, W.OC. 

Foreign Subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable, If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender, 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.O 


TELEGRAPHIC ADDRESS—ENG. LONDON. 
TELEPHONS NUMBER—3663, 


ENGINEERING is registered for transmission abroad. 


READING Oases.— Reading cases for containing twenty-six 
numbers of ENGINEERING may be had of the publisher or of any 
Newsagent, Price 6s. each. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of 
John Wiley's Sons, 15, Astor Place, New York, the sole agents for 
ENGINEERING in the United States, and all subscriptions for the 
United States willin future be payable tothem. They will also 
be prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 








The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 








The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM established at the offices of this Journal. In this 
room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
@istribution, A classified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under thecareof an attendant, 


ENGINEERING. 


FRIDAY, JULY 28, 1882. 











THE COMBUSTION OF FUEL. 

F vet exists naturally in three conditions, the solid, 
liquid, and gaseous : artificial fuel is also prepared in 
these three states. The absolute value of a fuel 
depends upon certain pre-existing conditions, which 
are brought to evidence by means of chemical and 
physical research, and were all kinds of fuel equally 
abundant their absolute value would also be their 
relative value. But the relative value of a fuel 
depends also upon the quautities in which it is 
found in nature, and this, therefore, becomes an 
important factor. 

Its value depends also upon the use to which it is 








to be put, whether simply to radiate heat as in most | no doubt of the great advantage which combustion 


domestic applications, or to heat liquids, especially | in oxygen has over that in the air. 


This is not a 


water as in steam boilers, in which any heat of the | parallel case to that of the incomplete combustion 
temperature equivalent to the pressure is all that is| of carbon in too small a quantity of oxygen, and 
required, or for metallurgical operations where a tem- | producing carbonic oxide as the result, as in this 
perature must be used as intense as that at which the | case two chemical transformations take place, one 
operation has to be performed. The value of a fuel| producing and the other absorbing heat, thus 
and the choice for its application would, in the most | altering the total energy available after the com- 
economical use, depend upon all these circumstances. | pletion of the reactions, whilst in the case of the 
Experience has led to such a division in the use| combustion in air, there is but one chemical reaction 
of fuel, and theory would encourage its further | followed by a change of the temperature or intensity 


application. 


There are several other circumstances which 


but not in the quantity of heat. 
There is also a definite temperature at which the 


have also an important influence upon the use of | resistant energy of sensible heat is able to overcome 


fuel in one form or other. 


There are casesin which | the chemical affinity of a compound body, and at 


economy has to be put aside, and other considera- | this temperature carbonic acid, for instance, will be 


tions have to govern an application. 


A notable | transformed into its original components of carbon 


instance of this is the economically wasteful use of | and oxygen ; this temperature has been called that 
coal as burnt upon an ordinary household fireplace, | of dissociation, and is a function of the pressure 
where the waste heat lost up the chimney has been | under which the compound is existing. Having thus 
variously estimated at from 75 to 80 per cent. Here| premised in general terms the different considera- 


ventilation, comfort, 


&c., come into important | tions which will effect the treatment of this subject, 


prominence, and are first thought of, not that|some of these may be considered more in detail. 


the ordinary fireplace, even for these purposes, can 


The total heat of combustion is a subject which 


be very much worse in construction than it is; it is| has giyen occasion for some of the best physical 


simply better than its most important economical 
rival, a stove in the centre of the room. 

Other considerations, such as the ease or difficulty 
of applying the fuel under given conditions, will 


have an influeuce in employing it in one form or 


another; thus, it is economically wrong to light a 
coal fire if all that is required can be done in a few 
minutes at a gas stove ; but if a gas stove is not to 
hand a coal fire may have to be employed, and thus 
a waste of the world’s supply ensue. Economy is, 
unfortunately, too often forgotten with a bountiful 
supply. But besides social, physical considerations 
have to be satisfied. 

If a piece of solid carbon be heated, say, by the 
electric current, in an atmosphere of oxygen, there 
will be a certain minimum temperature at which 
carbonic acid will be the result of combination, ‘This 
temperature will be the same in every instance with 
carbon of the same density and purity; it may be 
called the temperature of ignition, and is that at which 
the chemical atlinity of the carbon and oxygen is able 
to overcome the resistant energy of sensible heat. 
But with all chemical combination there is, as is 
known, a definite production of heat and rise of 
temperature, which is constant for the different 
elements combining, and whose calorific equivalent 
can be measured by means of an ordinary calori- 
meter, 

As, in the first instance, a definite amount of heat 
energy of a definite intensity is required to raise the 
temperature of the first unit of the fuel to that of 
ignition, every other unit must absorb the same 
quantity of heat. Hence, all the heat below the 
temperature of ignition is either entirely lost, as 
regards heating any body external to the system, or 
if it should heat such body it will not be able to 
raise its own particles to the temperature of ignition 
as it otherwise would do, and a certain amount of 
fuel must, therefore, run to waste. This is the 
reason that solid carbon, although perfectly burnt 
into carbonic acid as the result of combination, has 
not been found to produce such high heating effects 
as carbonic oxide, burnt in the regenerative gas 
furnace. In the first instance, the heat produced by 
the combustion of a given quantity of fuel has not 
only to heat the material in the furnace, but also all 
the fuel that is fed into the furnace to the temper- 
ature of ignition; whilst, in the second case, the fuel 
is heated up to the point of ignition in the regene- 
rators, and hence can produce its full calorific effect 
in the furnace. 

Liquid fuel has a definite temperature of ignition, 
which is, moreover, very low in the scale, and it 
hence produces its heating effect through a very long 
range ; this may account for those suppose i mys- 
terious results which have been obtained in the 
application of this kind of fuel, as in this case the 
heating effect commences at once. 

But in an ordinary furnace carbon is not burnt in 
oxygen but in atmospheric air, containing about four- 
fifths of its weight of nitrogen, whose specific heat 
is per unit of weight equal to that of the oxygen, 
and which absorbs a quantity of heat that would 
otherwise be employed in raising the temperature 
attainable; this heating is effected in the regene- 
rators of the regenerative gas furnace, and is a 
further advantage in its favour. 

With regard to combustion in the air, the calorific 
effect or heat energy is the same as with combustion 
in oxygen, but for high intensity effects there can be 


researches of the ablest experimentalists of the pre- 
sent century.* The results of these researches for 
the following combustibles are in average : 











Centigrade. Fahrenheit. 


units. units. 
Hydrogen Pet on “a 34,462 64,032 
Carbon burnt to C Oe ... pon 8,080 14,544 
Carbon burnt toCO ... eee (7) 2,444 4,400 
And of the following com- 
pounds : 
10,555 19,000 
Hydrocarbons ... { to to 
2,22% 22,000 
CO (weight of C—1 unit 10,144 











From the above it would appear that when carbon 
(C) burns in oxygen (O,) to produce carbonic acid 
(CO.), that 8080 Centigrade units of heat are pro- 
duced. Now when the solid carbon becomes gaseous 
carbon, there are x units of heat absorbed, and but 
for this absorption the 8080 units would have been 
8080+. units, the heat of combustion of gaseous 
carbon with two units of oxygen. Again, when this 
one atom of gaseous carbon, combining with two 
atoms of gaseous oxygen, are reduced in volume, 
there is production of heat due to compression, 
y units of heat,without which the combustion heat 
would have been 8080+2—y. 

Again, when carbonic oxide (CO) burnsin oxygen 
(O) to produce a carbonic acid (CO.), experiment 
proves that 5636 units of heat are produced. There 
is also in this case heat due to compression, y units 
of heat, without which the combustion heat would 
have been 5636—y. 

When carbon burns in oxygen to produce carbonic 
oxide (CQ), experiments would give a units of heat ; 
the solid carbon must become gaseous, absorbing x 
units of heat, and but for this the @ units of heat 
would have been a+., the heat of the imperfect com- 
bustion of gaseous carbon with one unit of oxygen. 

We have failed to discover any experiment 
giving directly the above a units of heat ; it appears 
always to have been arrived at by taking the differ- 
ence between the above numbers, 8080—5636 = 2444. 

The following formula 


, 0 
h=8080 Se 4.23 (H—2 
’ intact } 


has hitherto been generally employed to calculate 
by means of the analysis of a given fuel its total heat 
of combustion. But the value 8080 is what has been 
obtained by experiment for solid carbon, and the 
formula cannot therefore be used as it now stands, 
for when gaseous or liquid carbon is employed, the 
constant will be very different. In the latter case 
the liquid carbon, if originally solid will, before pass- 
ing into the gaseous state, give up its latent heat of 
fusion (whatever amount that may be), and although 
not evident to a thermometer, will increase its total 
heat of combustion. Although experiments have 
been made giving the total heat of combustion of 
liquid hydrocarbons, we have no idea of the effect 
of each element in that state. But, again, the 
formula cannot be true except in the case when the 
components of the fuel are mixed instead of com- 
bined, as in this case heat will be absorbed in 





* Dulong, Comptes Rendus ; Professor Andrews ; MM. 
Favre et Silbermann Annales de Chimie, 1852-53, vols. 34 
36, 37; Berthelot Ann. de Chi. and Phy. ; Thomsen, 
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breaking up one chemical combination before it can 
be given out in forming another. 

It would appear, therefore, that the formula has 
nothing more than an approximate value, and in the 
present condition of this branch of experimental 
research it cannot have any other. We have 
drawn attention to this, as the real and calculated 
heat value of fuels may often be found to be very 
different. 

The temperature produced has kitherto been 
calculated by dividing the total heat of combustion 
per unit of fuel by the specific heat of the pro- 
ducts of combustion. We believe that Mr. Pri- 
deaux, in his ** Econowy of Fuel,’ was the first to 
propose this method of calculating the resultant 
temperature. Mean specific heat may be sub- 
stituted for specific heat in this rule, but this 
factor is not known with even a small degree 
of accuracy at high temperature, and if the specific 
heat is considered constant, results are obtained 
quite different from anything found practically by 
means of pyrometers. Besides, the method followed, 
although quite applicable to cases in which specific 
heat is either known to be constant or in which it 
varies, whether the rate of variation be known or 
not, is not applicable to ca-es in which combustion 
occurs. It depends upon the reverse of the formula 
h=ts, where his quantity of heat, ¢ temperature, 
and s specific heat, constant or mean. But before 
the error of its application in any case of combustion 
is considered, the subject of ignition temperature 
must be more particularly referred to. 

This ignition temperature has already been 
defined as the temperature at which the che- 
mical atlinity of two combining gases, or a com- 
bining solid or liquid and combinant, is ab!e to 
overcome the resistant energy of sensible heat. 
Assume that the gases are originally at a certain 
temperature, say (a) that of the atmosphere, they 
must be raised to the temperature (i) of igzition 
before combustion takes place, and the temperature 
between (i—a) must always be lost, and (¢) being 
the temperature of the products of combustion 
(t—i) is the range of temperature which is available 
for producing heating effects, aud which, therefore, 
heats the substance in the calorimeter in the ord - 
nary calorimetric observations. This temperature 
of ignition depends upon the chemical and physical 
nature of the combustibles. M. Marbach finds that 
this temperature for turf, is 225 deg. Cent.; for 
pine charcoal, 280 deg. Cent.; for pine wood, 
295 deg. Cent,; for ordinary coal, 326 deg. Cent. 
M. Violette finds that charcoals produced at high 
temperatures only enter into combustion at high 
temperatures, and probably this is the case with 
coke. Professor Frankland finds that hydrogen 
does not burn below 800 deg. Cent. to 1000 deg. Cent., 
and carbonic oxide at about the same temperature. 
It thus becomes evident that, unless gases are first 
raised to the temperature of ignition by the heat of 
the regenerated products of combustion, this method 
of heating is not economical as the range of tem- 
perature is small, while it explaius, as already said, 
the otherwise unaccountat le value of liquid fuel for 
heating purposes. 

let us now refer again to the temperature pro- 
duced by combustion; this can be considered in 
two steps. The first is that of ignition (7), and 
the second is that available for heating purposes 
(‘—i). In calorimetric experiments a given quan- 
tity of a substance is heated a certain number of 
degrees by means of the combustion of a given 
mass of the substance whose calorific equi- 
valent has to be found, and the previously given 
mode of making the calculation of the tempera- 


ture produced ¢ = 2 , goes upon the argument that 


its own temperature must be raised before it raises 
that of the substance in the calorimeter, and this is 
so far correct. But it is not correct to consider the 
specific heat as constant, which is generally done, 
nor is it right not to supplement the temperature 
by that of ignition (+), which should evidently be 
done. With regard tu the specific heat, up to the 
temperature of ignition we have two substances, say 
carbonic oxide (CO) and oxygen (QO), of different 
specific heats whose temperatures have to be raised ; 
at that temperature there is combination of these 
two gases with condensation, and carbonic acid 
(C O,) of two-thirds of the volume of the com- 
bining gases is formed. There is heat produced by 
this condensation, which we may hypothesise is 
due to the latent heat absorbed in expansion 
whilst raising the carbonic oxide and oxygen to 
the temperature of ignition suddenly becoming 





sensible, and a latent heat of combination may 
become sensible also. ‘This, however, is only 
hypothesis, but what is certain is that after the 
temperature has been raised to that of ignition there 
is at once a great addition of heat due to the combi- 
nation, and now we have only to deal in estimating the 
temperature with the specific heat of carbonic acid 
at that temperature. Toclear the subject as regards 
the calorimeter, we may use the following illus- 
tration: Assume two tubes placed side by side, the 
one being fed with carbonic oxide gas (C QO), and 
the other with oxygen (O). Let A be a combustion 
chamber contained in the calorimeter. Then in 
order that combustion shall take place the C O and 
O have to be raised to a definite temperature, 
namely that of ignition, Assume this be done by 
means of a heating cylinder BB, then as soon as 
the gases enter the combustion chamber they com- 
bine, and if the heat which heats the jacket B B is 
supplied from the combustion chamber the calori- 
meter is under the same heating influence as it is in 
ordinary calorimetric observations. ‘To calculate 
the temperature in the combustion chamber A, it is 
evident that the temperature of ignition I, which is 
that of the jacket B, should be added to the tem- 


perature (‘= "as usually calculated. For of what 


does the temperature in the combustion chamber 
coasist ? It consists of the sum of the temperature 
of ignition in B and the temperature of combustion, 
and it is the latter portion only which heats the 


calorimeter and which is equal to & as the jacket B 


is heated by heat drawn from the combustion cham- 
ber A. Now this is exactly what takes place in 
calorimetric observations, for the heat of our jacket B 
is what is supplied in nature by the previous par- 
ticles, which have entered into combustion and which 
heat the particles which are to follow, and therefore 
have no effect in heating the body in the calo- 
rimeter, from which / is calculated, 


But h = (t-i)s .f—i= h and ¢ = Sai The 


s 


] . es 
formula should therefore be ‘= — +i, where i is 
the temperature of ignition. But it may be objected 
that it is already koown that the temperatures 
obtained in practice have been found much below 


those given by the formula ¢ = a and itis now 


proposed to supplement that temperature by another 
i, which is known to vary from 225 deg. to 1000 deg. 
Cent. And, again, with regard to specific heats, 
Professor Rankine says at page 250 of his ‘‘ Steam 
Engine,” ‘It is probable that the variable part of 
the specific heat of solids and liquids is latent heat 
of expansion ; and that the real specific heat of 
every substance, or the heat which produces change 
of temperature alone, is constant for all tempera- 
tures.” If this hypothesis is correct, and may be 
extended to gases, there is no need to consider the 
specific heat as variable in making use of Mr, 


Prideaux’s formula ¢= . , except upon the assump- 
s 


tion that in the experiments from which the calorific 
equivalents have bzen calculated, a portion of the 
latent heat of expansion has become sensible, and has 
heated the substance in the calorimeter, Whether 
such kas been the case or not, there is another 
means and one which has been more frequently 
referred to, to account for the difference of theoretical 
and pyrometrical temperatures, and this consists in 
a consideration of the action of dissociation. 

The temperature of dissociation has been defined 
as that at which the heat energy is sutficient to 
overcome the chemical combination of a com- 
pound body, or the chemical affinity of simple 
bodies which would otherwise combine. As 
there is a definite temperature below which two 
bodies will not enter into combination (except 
under pressure which is really equivalent t» a rise 
of temperature) so also there is another tempera- 
ture, that of dissociation, above which the bodies 
will not combine. It should be remembered, how- 
ever, that dissociation does not occur in any natural 
combustion in which the combining molecules are 
carried away as quickly as they combine; it occurs 
ouly when the environment in which the combus- 
tion takes place is already at a higher temperature 
than that producible by the combustion, or when 
the material that is being heated does not take up 
the heat sufficiently quickly, and thus permits com- 





bustion to destroy itself, and it is therefore an 
evidence that work is not being carried on in the 
most economical manner. All supply of combustible 
should then be stopped until dissociation has been 
arrested. Certainly the tension of dissociation is to 
a certain degree the cure, as the tension of the dis- 
sociated materials increases the pressure of those 
not yet dissociated and thus acts as a preventive. 
But the action of dissociation accounts for tempera- 
tures being found in practice below those that might 
be expected theoretically ; only a portion of a given 
mass of the material enters iuto combust on, the 
remainder being prevented through the tempera- 
ture causing dissociation. ‘Thus the temperatures 
actually obtaining in practice would be a measure 
of the efficiency of the mode of combus‘ion, 

All fuels consist of a mixture of certain chemical 
elements, which, in combination with oxygen, 
produce heat, and of other bodies which absorb 
heat. Each of these combustible elements re- 
quires a definite amount of oxygen to produce 
perfect combustion and the largest amount of 
heat—it is quite impossible in actual practice 
to supply a fuel with the exact amount of oxygen 
it requires—besides which there is about four 
parts of the inert gas nitrogen for every part 
of oxygen which is supplied to fuel as ordinary 
atmospheric air. In practice it is customary to sup- 
ply an excess of air, in order that the whole of the 
combustible may be consumed, It is evident, there- 
fore, that the law of definite combination cannot be 
carried out in practice, as it is in experiments, on 
the heat of combustion, and this circumstance will 
account for part of the difference in practical indus- 
trial results, as compared with experimental tests. 
Besides which, it bas further to be considered, that 
the quautity of oxygen necessary for the carbon 
present is not that which suits the hydrogen, and as 
these two are aot generally separated a certain 
amount of one or other of them must almost always 
burn to waste. From this one might assume that 
it is best to employ a definite gas iu combustion and 
not a mixture, If this accounts for the quautity of 
work which can be done by furnace heat, not being 
nearly equal to what might be expected from labo- 
ratory trials, it will also account for the wide 
difference between the real pyrometric temperature 
obtained and the theoretical temperature as it has 
been generally calculated. 

From some preliminary experiments made by 
M. E. Mallard (‘‘Ann. des Mines,” vol. vii., 
pages 355—381), the combustion temperature is 
shown to be a function of the velocity of ignition 
which (”) he shows for gases similar or approxi- 
— Ts 


mately similar in nature to vary as where r is 


i=— @ 

the velocity of ignition, and the other symbols retain 
their former signification. M. Mallard * ignited a 
detonating mixture, having a certain known velocity 
of translation, and when the ignited section remained 
steady it showed that the velocity of ignition 
equalled that of translation.” This author then 
gives a statement of some very important pheno- 
mena. The maximum velocity of ignition of 0.108 
of firedamp in a volume of the mixture was 22 in. 
per second, but with a different ratio of firedamp 
and a different velocity, such as firedamp below 
0.077 and above 0,145 in a volume, the mixture was 
neither inflammable nor explosive. With illumi- 
nating gas, the maximum velocity of ignition was 
3.34 ft. per second, corresponding to a proportion 
of 0.167 of gas per volume of mixture. Below 0.117 
and above 0.235 the mixture was not inflammable. 
We refer to these experiments as another cause to 
account for the great variation between theory and 
practice. 








PRIVATE BILLS IN PARLIAMENT. 

Tue time is now rapidly drawing near when 
this portion of Parliamentary business must be con- 
cluded, and little remains to be done by tue Com- 
mittees of both Houses. 

There are now but four measures yet undiscussed 
by the Lords, of which the Regent's Canal, City and 
Docks Railway Bill, before Lord Beauchamp’s Com- 
mittee, is by far the most important, It comprises 
three principal objects; the first is the acquisition 
of the Regent’s Canal, its wharves and docks; the 
second is the construction of a railway from [lad- 
dington to North Woolwich, which in its course as 
far as Victoria Park will follow the line of the 
Regent's Canal, partially alongside andat other places 
beneath the bed of that work, From Victoria Park 
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to Plaistow, it runs alongside the northern outfall 
sewer, thence to the Connaught-road Station of the 
Victoria and Albert Docks Railway; it is carried 
on embankments across the low-lying fields of West 
Ham, and a branch is also proposed to skirt the 
northern boundary of the dock property, terminat- 
ing on the river bank near the Gallions Reach 
entrance to the Albert Deck. The third object is to 
construct a railway from the City near the junction 
of Barbican and Golden-lane, to form connexions 
with the Great Northern and Midland Railway, at 
short distances north of where those railways cross 
the North London Railway. The aggregate length 
of the several lines is about 184 miles, and the pro- 
posed capital is 10$ millions, including the purchase 
of the Regent's Canal, 

In some particulars this Bill resembles that of the 
Metropolitan Outer Circle Railway, which has 
already passed both houses, and which is promoted 
for the purpose of supplying railway communication, 
independent of existivg routes, between the Great 
Western, Great Northern, and Midland systems, 
and the docks, In the scheme now under discussion 
these connexions, however, will be made near the 
main goods depéts of the different railways, instead 
of being remote from them, so as to avoid breaking 
up goods trains at inconvenient spots, or a separate 
service for the metropolis and the docks, This 
scheme also offers considerable additional passenger 
accommodation, as it gives another railway route 
nearly midway between those of the Metropolitan 
and North London systems. 

The construction of the line where it follows the 
course of the Regent’s Canal will necessarily 
interfere with that work, and in order to economise 
space as far as possible, it is proposed to substitute 
retaining walls for the existing slopes, and to con- 
struct the railway in covered way with side open- 
ings for ventilation alongside these retaining walls, 
and where there is not room for this, the railway 
will dip down and be carried underneath the bed of 
the canal. These works, therefore, will possess 
considerable novelty, and will require much money 
and ingenuity to surmount the many difficulties 
sure to arise in their execution. 

From the earliest times in railway history 
numerous schemes have been put forward for the 
construction of a railway following the course of 
the Regent's Canal; in 1846 Mr. Rendel laid out a 
line almost exactly identical with the present; in 
1859 Mr. Abernethy, and in 1861 Mr. Fowler de- 
posited plans with a similar object. 

The Wimbledon and West Metropolitan Railway 
Bill is now before the Marquis of Hertford’s Com- 
mittee; it is for the construction of a short line 
between the Kingston and London Joint Railway 
near Putney, and the ‘Tooting and Merton joint 
line near Wimbledon Station; it traverses the 
important building ground called Wimbledon Park, 
and its object is to develop this site for residential 
purposes, and also to afford a direct and much- 
needed communication between Wimbledon, Putney, 
and Kensington, The South-Western Railway and 
two landowners oppose, the former on account of 
the junction with their line at Putney, which they 
allege will obstruct the tratlic that will pass over 
their line, and the latter because they consider their 
property will be injuriously affected; it was, how- 
ever, conclusively proved that junctions such as 
that proposed are, when properly arranged, in 
reality no obstruction, and judging from the 
immense impetus given to building operations by the 

construction of the Metropolitan District lines, west 
of South Kensington, no injury to the rights of 
property are likely to arise from the construction of 
this railway. 

The Earl of Limerick’s Committee are engaged 
upon the Omnibus Bill of the London and South 
Western Railway, and that part relating to lines in 
Surrey has been taken first; this. is for the con- 
struction of a line about four miles long, which will 
connect the Epsom and Leatherhead branch with 
the authorised line from Esher to Guildford, near 
East Horsley. 

In the Commons, the case of the Wrexham and 
Connah’s Quay Railway has been opened before 
Mr, Hardcastle’s Committee; the objects and cir- 


cumstances of this Bill have already been fully |: 


described in our columns (vol, xxxiii., page 637). 
The following Railway Bills have now passed 
Committees of the Lords since our last report : Glas- 
gow City and District, Somerton Junction, Tilbury 
and Gravesend Tunnel Junction, Solway Junction ; 
and in the Commons the Bridgewater and North 


jf" due to its dew-point. 


ON THE THEORY OF THE DEW- 
POINT.—No. II. 

Ix the ‘Transactions of the Royal Irish Academy 
for 1834 and 1835, Dr. James Apjohn propouuded 
a theory of the dry bulb and wet bulb thermo- 
meters, or as they are called conjointly the psychro- 
meter, and he developed a formula for the calcula- 
tion of the dew-point, using for data the indications 
of the psychrometer and a table of the tensions of 
aqueous vapour at various temperatures. ‘‘ If,” he 
says, ‘“‘ the bulb of a thermometer be kept covered 
with a thin film of water, its temperature will sink 
beneath that of the atmosphere (this latter being 
supposed unsaturated with moisture), the maximum 
depression being attained when the heat received in 
a given time by the film from the contiguous air is 
exactly equal to the caloric of elasticity of the water 
evaporated ; and it is obvious that the amount of 
this depression will bear some direct ratio to the 
degree of dryness of the air at the time of the 
experiment. Further than this, however, the wet 
bulb hyygrometer does not go. It affords us, for 
example, no information as to the exact quantity of 
moisture present in the surrounding atmosphere at 
the time of observation, because it does not indi- 
cate the position of the dew-point.”.... “It 
occurred to me that the relation between the dew- 
point and the temperature of a thermometer with 
moistened bulb might be made matter of calcu- 
lation, and deduced from the theory of mixed gases 
and vapours.” 

Apjohu’s investigation assumes that the film of 
air around the wet bulb is saturated with aqueous 
vapour, and that the heat lost by this film of air, in 
falling to the temperature of the wet bulb, is equal 
to the latent heat absorbed by the water which 
evaporates. 

The physical constants which enter into the 
investigation have been more accurately ascertained 
in later years, hence the formula becomes slightly 
modified. In reproducing the proof of the formula 
these improved constants will be introduced. 

Let 7, 7’, 7"' represent respectively the tension in 
inches of mercury at temperature 32 deg., and in 
latitude 45 deg., of aqueous vapour at the tempera- 
ture of the atmosphere of evaporation, and of the 
dew-point ; ¢, (/,/’' the temperatures shown by the 
dry-bulb thermometer, the wet-bulb thermometer, 
and the dew-point thermometer respectively; d= 
t—t'; ) the height of the barometer at temperature 
32 deg. in latitude 45 deg., s the specific heat of dry 
air at constant pressure, which, according to Reg- 
nault, and Rankine also, is. 2379 that of water beiug 
unity (vide Clerk Maxwell’s *‘ Treatise on Heat’’) ; 
y the density of aqueous vapour compared with air, 
which according to Regnault is .622; and /the 
latent heat of aqueous vapour, which according to 
Regnault is equal to 1115 — .7¢. 

The tension of vapour at the dew-point 7” is the 
quantity sought. When 7’ is known, the dew-point 
teuiperature /'’ corresponding to it must be found 
ina table of vapour tensions at different temper- 
atures. The most reliable tables of vapour tension 
are those deduced from the well-known experimental 
investigations of Victor Regnault. Such a table is 
furnished by G. H. Simmonds in his collection of 
meteorological tables, Sir Henry James also gives 
a similar table in his ‘Instructions for taking 
Meteorological Observations ;” but it should be 
known that it differs unaccountably from the one 
given by Simmonds, between 12 deg. and 30 deg. of 
temperature. The writer knows that the latter was 
so carefully computed from Kegnault’s data and 
formule that he gives it the preference. 

It is assumed that the heat which vaporises the 
moisture on the wet bulb is the same as that given 
out by the airin descending (/°. 

Let m' be the weight of water vaporised by a 
given amount of air cooling d°, m the total weight 
of water which the given weight of air would contain 
if saturated at ¢’. The difference m—m/’ is the weight 
of moisture actually in the air, which has a tension 
Now the tensions are 
virtually weights, since they are measured in 
columns of mercury, andif the air is saturated with 
an amount of vapour # at ¢', this tension would be 
7’ at maximum density. 

Therefore, 


m:m~—m'::f :f", 
that is 


wap (1—% 
m 
‘Taking s for the specific heat of air, and / the latent 


heat of aqueous vapour at t’, one grain of air cooling 
d? will raise the temperature of ¢ grains of water 





Cornwall Bill, 








through the same number of degrees, and will be 
adequate to vaporise a quantity of water repre- 
d 


;sented by j grains, Therefore, 3 grains of air 
cooling «/°, vaporises S34 fad grains of water, 
s 

According to Regnault, a cubic inch of air in 
latitude 45 deg., at temperature 32 deg., and pres- 
sure 29.922 in. of mercury, weighs 0.32702 grains = 
w. 


Ilence ] grain of air = | cubic inches, 


The volume of grains of air, at temperature /' 


and pressure J, is 
va! 29.922 1+4(¢'-32) 
sw ‘ ¥ j 
Here a is the coetticient of expansion due to 
temperature, 
The weight of a cubic inch of vapour, at tension /’ 
and temperature 7’, is ' 
y t' 1 
29.922 °1+a (¢’-32) 
_Tlence the weight of vapour in the volume V of 
a'r is 


wy=w 


Vow. , 29.922 1+0 (t-32) wy S? 
sw 6 1 29.922 ° 
1 SE 
; Ta (t'-32)' —im. 
Whence 
ni=- : y 
And 
m'=d 
Hence 
d 
rai(a- ™)=6(- 7a), 
. “gb 
or 
por a<} 
ry t y ° 
Inserting the values of s, /, and y, 
frafl- .2379 d b _— 
: = (1115—.7 t’) .622 ” 
and reducing 
(0 am £9 .3825 d 8 
=! ~Ts—.7t" 


which is the working formula, according to the line 
of investigation followed by Apjohn. In the next 
article it will be shown that Regnault’s investigation 
has the merit of being more readily understood, 
and that it leads to the same result, 








NOTES. 
Barnay’s TELEPHONE. 

TuE telephone receiver of Mr. Barnay, recently 
introduced into this country, isa magneto-induction 
telephone like that of Professor Bell, but it differs 
from the Bell instrument in one important parti- 
cular, namely, the absence of an iron diaphragm 
subject to induction. In Barnay’s telephone the 
diaphragm may be of cardboard or other non- 
metallic substance ; but between this diaphragm 
and the magnet with polar coil which forms part 
of the Bell apparatus, he inserts an iron spring of 
a coiled or helical shape, one end the spring beai- 
ing on the centre of the diaphragm. {[n another 
form the magnet is a hollow tube with a helical 
iron spring traversing the hollow. The elongation 
and contraction of the spring is the connecting link 
between the diaphrag and the electro-magnetic 
effects in the body of the instrument. Mr. Barnay 
employs a form of microphone as the transmitter. 

AN ELECTRICAL TEMPERATURE REGULATOR. 

Some time ago we described in a Note the tempe- 
ture regulator of M. D’Arsonval, which utilises the 
boiling points of volatile liquids. Quite recently a 
simple temperature regulator working by means of 
electricity was devised by Dr. Regnard, and appears 
to answer well in chemical stoves. It consists of a 
mercury thermometer whici is plunged into the 
vessel or boiler, and is fitted with platinum elec- 
trodes which are connected by the mercury column 
when the desired temperature is reached. A 
current of electricity from a Leclancizé cell then 
traverses an electro-magnet, and pulls down an 
armature over its poles. This armature is atizched 
to the butt end of along balanced lever, and the other 
end of which carries a small petroleum lamp, or it 
may be the burner of a flexible gas-pipe. When the 
armature is pulled down by magnetic attraction the 
flame is withdrawn from under the bottom of the 





boiler y, 5 retractile spring acting on the lever. 
When, however, the mercury sinks below the ec n- 


94 


ENGINEERING. 


[Jury 28, 1882. 








stant temperature to be kept up, the current ceases 
and the flame is replaced below the boiler. 


THE NEGATIVE ELECTRODES IN ELECTROLYSIS. 

M. Tommasi, the well-known Parisian electrician, 
has observed that the power of a voltaic couple to 
decompose a liquid depends on whether the 
* positive” electrode, as he calls it, according to the 
French custom, is of platinum or carbon. A 
couple incapable of decomposing water, or a saline 
solution, if its electrode is of platinum, will do so 
if carbon is substituted for the platinum. M. 
Tommasi has made a great number of experiments 
to prove this. Copper or silver may take the place 
of platinum, but the result is not altered. Only 
carbon seems to have this property, and a reason is 
difficult to find in explanation of it. M. Berthelot 
attributes the fact to metallic impurities in the 
carbon, but M. Tommasi is of opinion that this 
does not explain it. He also refutes the suggestion 
that it is due to the absorption of oxygen or 
hydrogen by the carbon, for to obtain a good effect 
carbonic acid in the pores of the carbon is essential 
in order, as he thinks, to retard the polarisation of 
the carbon plate. 

A Super-SENsITIVE THERMOMETER. 

Since the days when Mr. Edison brought out his 
micro-tasimeter, which proved so sensitive to heat, 
until now, we have had no instrument devised for 
measuring extremely delicate changes of tempera- 
ture. Such an apparatus has, however, been 
recently devised by M. Michelson and brought at 
least in its experimental form before the French 
Physical Society. It is based on the principle of 
bi-metallic thermometers, but ebonite or hard 
caoutchouc is chosen instead of one metal. Hard 
rubber is ten times more dilatable than platinum 
under heat, and a spring composed of platinum on 
one side and ebonite on the other will curve 
under the least increase of temperature. At the 
extremity of the spring is fixed a smal] glass stem 
forming an elbowed lever which abutsagainst a light 
mirror suspended by asilk fibre. When the spring 
curves or straightens, the mirror is deflected, and a 
ray of light froma lamp reflected from its surface 
toa scale moves up or down the divisions of the 
scale. By giving to the spring and lever a rela- 
tively great length this instrument can be made 
very sensitive, and the inventor hopes to be able to 
measure the thousandth of a degree Centigrade. 


A Cueap Raliway. 

There is now at work an interesting miniature 
railway—five miles in length—which unites the 
village of Westerstede in East Frisia with the 
station of Ocholt, on the Oldenburg and Seer line. 
It is solely due to the enterprise of the thinly- 
scattered population of the district, and carries 
their cattle and other produce to market, bringing 
them back their few requirements. The soil is 
marshy, so that a good deal of drainage work had 
to be done, and it was necessary to carry the line 
above the level of the frequent floods. In spite of 
this, the cost of construction wasonly 2103/. 7s. 6d. 
per mile; and the cost of working (including 
wages, fuel, and every expense) amounts to the 
magnificent total of 1/. 7s. 6d. per diem. The 
buildings consist of a shed at each end of the line ; 
the terminus is the courtyard of the principal inn 
at Westerstede, and the single station—half way 
along the line—is the house of a gentleman, who 
hospitably entertains the passengers while they 
are waiting for the train. The rolling stock com- 
prises two small four-wheeled tank locomotives, 
weighing (when in working order) 7} tons each ; 
three carriages, of the American type with a door 
at each end; two open goods trucks and two covered. 
A train consists of the engine and two vehicles, 
between which the guard sits. There are no turn- 
tables, so that the locomotive is at the hinder end 
of the train in returning. The fuel employed is 
turf, which is abundant in the district. The 
receipts of this tiny railway are steadily increasing. 


A New HyGROMETER. 

At a recent meeting of the French Academy of 
Sciences, M. Crova described a new hygrometer of 
a very ingenious nature. It consists of a small 
tube of thin brass, nickel-plated, and carefully 
polished in the interior. It is closed at both ends 
by two glasses, one of ground glass surface, and the 
other clear. The ground glass admits the light 
from a lamp into the interior of the tube ; and the 
clear glass permits the observer to view the interior 
of the tube by means of a lens of long focus. The 
tube is further provided with two little tubes placed 





GIBB’S SETTING FOR MARINE BOILERS. 
CONSTRUCTED BY MESSRS. RAIT AND GARDINER, ENGINEERS, MILLWALL. 
(For Description, see Page 96.) 
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at its opposite extremities. By one of these the 
air is sucked into the tube through a copper tube, 
at whose point the hygrometric state of the air is 
to be determined. The other small tube acts as 
an aspirator or suction pump, so that a gentle blast 
traverses the centre of the hygrometer. When the 
rays of the lamp enter the tube, the eye sees the 
ground glass as a luminous disc and the side walls 
of the tube brightly shining. But when these walls 
are cooled down to the point at which dew begins 
to form on them from the air within the tube, 
the dewdrops are at once seen against the light of 
the ground glass disc. The temperature is lowered 
by encircling the tube with cotton wool steeped in 
bisulphide of carbon and placed ina draught. To 
get the dew-point very accurately, it is best to 
raise and lower the temperature above and below 
the dew-point so as to note the exact degree at 
which the dew begins to form, In this way it can 
be ascertained to one-tenth of a degree. The 
inventor states that it compares favourably with 
the apparatus of Regnault in its operation, and is 
independent of the agitations of the atmosphere. 


Tue Nortu-East Coast Navat EXxuIBITION. 

The programme of this Exhibition is rapidly 
developing, and the undertaking promises to be 
one of wide extent, which should command a large 
measure of success. 
Garden and Aquarium will not be large enough 
for the purpose, and two annexes for machinery 
will be required. The contents of the Exhi- 
bition will be divided into six sections. The 
first, Naval Architecture, will include models of 
vessels and boats of all classes, fittings and instru- 
ments, and ‘specimens of materials used in ship- 
building. The second section, Marine Engineering, 
will comprise exhibits of marine engines and models, 
forgings and castings, boilers, propellers, steering 
gear, &c. Section 3, Fisheries, refers to models of 
fishing boats, appliances for fishing, plans of 
markets, specimens of fish, a museum of old imple- 
ments, &c. 
saving, will contain lifeboats and rafts, boat-lower- 
ing apparatus, leak stoppers, rocket apparatus, 
&c. The fifth section refers to coast and ship 


lighting, and the sixth to submarine engineer- | 
ing and civil engineering in connexion there- 
From the foregoing brief summary, it} 


with. 
will be seen that the nature of the Exhibition 
is very comprehensive, and judging from the 
support this undertaking receives from intending 
exhibitors, it appears likely to be extremely com- 
plete. It is intended that the Exhibition shall be 
opened on the 6th of September next, and remain 


The Tynemouth Winter, 


The fourth section, devoted to life | 
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open for at least twenty days. The latest date for 
receiving applications for space is the Ist of 
August next. We may mention that while the 
scheme is under the patronage of the Duke of 
Northumberland, the Marquis of Londonderry, 
and the Earl of Ravensworth (President), there is 
a most liberal supply of vice-presidents, no less than 
161 appearing on the list; the general committee 
is made up of 138 members, and the executive 
committee of 33 members. Besides these there is 
a president and committee for each section. It is 
intended in the event of there being a surplus fund 
to devote such fund to the foundation of scholar- 
ships, and grants will be made in favour of the 
Lifeboat Institution, Shipwrecked Mariners, and 
other societies. The guarantee fund already raised 
amounts to 42507. 


Tue Late Mr. R: C. May. 

It is with very great regret that we have 
to announce the sudden death, at Marseilles on 
the 20th instant, through an aneurism of the 
heart, of Mr. Robert Charies May, C.E., in 


| the fifty-fourth year of his age, he having been 


born at Ampthill, in Bedfordshire, on the 5th of 
April, 1829. Mr. May was the son of Mr. 
Charles May, of the eminent firm of Ransomes 
and May, of Ipswich, better known to the present 
generation as Ransomes, Head, and Jefferies, and 
in the works of that firm Mr. Robert May was ap- 
prenticed, holding, before he left, the post of out- 
door manager. He was next connected with the 
South-Eastern Railway Company as superinten- 
dent in charge of the fixed plant. In the last 
years of his life, however, Mr. May acquired 
considerable eminence as a consulting engineer, 
more especially as an arbitrator in engineering dis- 
putes, and as an expert witness. His skiJl and 
experience in the valuation of engineering ma- 
chinery and stock, brought to him considerable 
professional employment, and he was one of the 
judicial assessors of the Board of Trade. More 
recently he had devoted considerable attention to 
sulphur mining, and was consulting engineer to 
the Gallizzi and Giona sulphur mines in Sicily, 
from which place he was on his return journey 
when he was seized with the malady which termi- 
nated his valuable life. Mr. Robert Charles May 
was for many years a well-known member of the 
| Institution of Civil Engineers, having been elected 
'as an Associate in the year 1861, and having been 
‘a full member since February, 1864. Both in 
private and in public life Mr. May was justly 
esteemed for his sound judgment, high integrity, 
‘and genial disposition, apd his death has produced 
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a void that will long be felt in social and pro- 
fessional circles. Time will not permit us this 
week to do more than allude to the melancholy 


occurrence which has deprived the profession of, 


one of its most respected members, but we hope 
next week to give an account of his interesting 
career, 

FRENCH STEAM NAVIGATION. 

The last financial year (that of 1881) of the 
French General Transatlantic Company was dis- 
tinguished by twoimportant operations, irrespective 
of the new Algerian services, viz., the purchase of 
twelve steamers of the Valéry fleet, and the estab- 
lishment of shipbuilding yards and workshops at 
Penbonet St. Naziare. To provide the amount due 
for the Valéry steamers, the company undertook to 
pay 28 annuities of 17,639/. each, which, capitalised 
at 6 percent. per annum, represent a total of 
233,0607. The annuities will be provided for out 
of the annual working expenses. The Penbonet 
workshops and shipbuilding yards cover about 20 
acres of land, which have been obtained in considera- 
tion of an annual rent; this establishment has been 
created in imitation of the policy pursued by the 
Messageries Maritimes, which possesses similar 
works at La Ciotat for the maintenance and 
renewal of its fleet. The company is at present 
building a steamer named in advance La Normandie. 
The vessel is intended to be placed upon the Havre 
and New York line. It is 460 ft. in length, and it is 
expected that it will attain a speed of 144 knots per 
hour. The receipts of the company from all sources 
in 1881 amounted to 1,891,200/. Of this sum 
372,468/. was derived from the Havre and New York 
line; 393,791/. from the West Indian line; 163,666/. 
from the Transatlantic line from Marseilles ; 
455,984/. from the Mediterranean lines; 12,0441. 
from accessory receipts; 426,282/. from the postal 


subvention; 25,104/. from the premium accorded by | 


the French Treasury to the Mercantile Marine of 
France; 35,900/. from interest on temporary invest- 
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ments and miscellaneous receipts; and the remainder 
from sundry balances, The working expenses of 
1881, including the charges of the obligation ser- 
vices (94,008/.), were 1,616,594/., leaving a surplus 
of 274,606/. Of this sum, however, no less than 
144,000/. was devoted to sundry reserves formed 
for the repayment of obligations, the repayment of 
advances made by the State, and other purposes. 
The profits of 1881 were thus reduced to 130,606/. 
From this sum the Council of Administration again 
deducted 6337/. as an allocation to the statutory 
reserve, 7537/. as the share of the staff in the profits 
of the year, and 3200/. for the directors. These 
three deductions amounted altogether to 17,074/., 
the balance available for dividend being thus 
brought down to 113,532/., but of this sum the 
Council of Administration recommended a dividend 
for 1881 at the rate of 7 per cent. per annum, 
absorbing 112,C00/., and leaving a reliquat of 1532/. 
to be carried forward to the credit of 1882. The 
company’s concessions and postal services from 
Havre to New York and the West Indies expire 
July 22, 1885. The Government proposes to renew 
these concessions, and two Bills have been deposited 
with this object in the Chamber of Deputies. The 
Council of Administration hopes, of course, that 
the company will remain charged with its present 
postal services; but if the concessions are not 
maintained, the directors propose to utilise the 
fleet of the company in the establishment of sundry 
commercial lines. In order to provide for the 
expenses attending the establishment of the Pen- 
bonet shipbuilding yards and workshops and the 
construction of La Normandie, the Council of Ad- 
ministration has been authorised to issue a 5 per 
cent. loan for 200,0007. nominal upon such terms 
and conditions as the directors may deem advisable. 








RAIL RENEWALS ON THE UNION Pacrric RAILROAD. 
—In the course of 1881, the Union Pacific Railroad Com- 
pany expended 1,700,426 dols. for the renewal of rails. 
The corresponding outlay in 1880 was 1,100,676 dols., and 
in 1879, 816,853 dols. 
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MIRFIN AND NIELD’S BOILER. 

WE annex illustrations of a type of Lancashire boiler, 
designed and patented by Messrs. Mirfin and Nield. One 
of the special novelties in this boiler is the method 
employed for the introduction of horizontal flame tubes 
of various sizes in certain sections of the furnace flues. 


| The intervention of tube plates and caulking rings 


between the flanges of the flue sections permits the 
insertion of tubes of large diameter placed in sucha 
manner as to keep the inner surface of these tubes level 


| with the inner surface of the main flue, thus allowing 


| unduly check the draught. 





for a sufficient calorimeter or flame passage so as not to 
The position of these 
horizontal tube chambers between other sections of the 
flue, containing “‘ Galloway” or other vertical or angular 
water pipes, causes a complete breaking up and com- 
mingling of the gases as they undulate through them 
from the furnace to end of flue, the speed of passage 
throughout being, as it appears from actual practice, such 
as to keep every part free from deposit of soot or ash- 
dust. 

As will be seen from Figs. 5 and 6—which are views 
of one of the flue rings fitted with tubes as above de- 
scribed—the lower tube is made large for the free 
passage of workmen for purposes of examination or 
repair. The two views just referred to show so clearly 
the method of construction that no further description 
is required. 

Sundry experiments of short duration have been made 
to ascertain the evaporative power of this form of boiler 
as compared with a simple Lancashire boiler of equal 
dimensions placed immediately alongside. Both fires 
were carefully equalised, and the water line of each 
boiler made to correspond exactly, and the feed supply 
cut off. Both steam valves (of equal size) were fully 
open, and leading to one and the same set of engines, 
indicating 600 horse power, the pressure of steam being 
70 1b. in the boilers. Equal quantities of fuel were used, 
one fireman attending to the two boilers, and at the end 
of one hour the level of water in each boiler was noted, 
and the quantity that had been evaporated was carefully 
calculated, the result being a fall of 6 in. in the patent 
boiler as against 53 in. in the ordinary Lancashire boiler. 
Such tests have frequently been made by the users of the 
boilers, and show an excess of evaporative power of about 
17 per cent. ; while, moreover, they claim a large saving 
of coal. In the absence of data founded on properly 
conducted evaporative trials, it is of course not possible 
to speak definitely of the performances of the boiler we 
have been describing ; but judging from its construction, 
and the efficient arrangement of its heating surface, we 
should expect Messrs. Mirfin and Nield’s boiler to give 
very good results. These boilers, we may add, are 
being made by the Oldham Boiler Works Company, 
Limited, Oldham. 








IRONMAKING IN PrusstA.-~The number of iron works in 
Prussia in 1880 was 1136 against 1131 in 1879, and of this 
number 103 establishments were engaged in turning out 
railway materials. The number of blast furnaces was 234, 
183 being in blast in 1880, and 162 in 1879. 





MARINE GOvVERNORS.—We notice that Mr. J. D. 
Churchill and Mr. F. W. Durham, the patentees of two 
marine engine governors which have given excellent results, 
have now united their interests,a firm—Messrs. Durham, 
Churchill, and Co., of 5, East India Chambers, Leadenhall- 
street—having been formed, by whom both forms of go- 
vernors will in future be supplied. 
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GIBB’S BOILER SETTING. 
We give on page 94 engravings showing a mode of 
setting marine boilers which has been designed and 
patented by Mr. Andrew Gibb, and which is being carried 
out by Messrs. Rait and Gardiner, Millwall Docks. The 
arrangement is very simple and will readily be under- 
stood from the views given. Instead of allowing the 
products of combustion to Pass off direct from the 
smokeboxes to the chimney as is usual, Mr. Gibb provides 
the smokeboxes with downtakes which conduct the 
gases into flues arranged below the bottoms of the 
boilers, the gases traversing these flues on their way to 
the chimney. The flues are formed by an iron casing 
as shown, and are readily accessible. 
Of course this arrangement, by exposing the boiler 
shells to the hot gases, affords some additional heating 
surface, but its great advantage is that it promotes the 
heating of the bottoms of the boilers, and so prevents 
the leakage and injury to the boilers which is so fre- 
quently caused by unequal expansion, especially while 
steam is being got up. The arrangement has been tested 
and found to answer its purpose well. 








CORROSION OF STEAM BOILERS. 
To THE EDITOR OF ENGINEERING. 

Sir, — Having read the letter from Mr. C. E. Stromeyer 
in your issue of the 7th inst. upon the paper on the above 
subject I had the honour of reading at the last session of 
the Institution of Naval Architects, and published in your 
issue of the 23rd ult., I shall feel obliged if you will allow 
me a portion of your valuable space to reply to that letter, 
and perhaps make the theory advanced in the above paper 
more readily understood. 

Your correspondent remarks that the analysis of boiler 
water showing no traces of copper ‘‘ only proves how com- 
pletely iron can deposit copper from its s>lutions’’ (presur- 
mising thereby that the particular water referred to held 
copper salts in solution, and leaving it to be inferred from 
his further remarks that in his opinion all boiler waters 
contain such salts), but overlooks the fact that if such 
deposition took place, the metal would be found in the scale 
or sediment taken from the boilers, and I can find no 
analysis of such scale from these and other boilers, which 
confirms Mr. Stromeyer’s conclusion ; in fact, the absence 
of copper is most marked. Nor can it be accepted asa 
fact that the blotches of green scale to which he refers 
consist, as he states, of ‘‘some sort of copper salt,’’ in the 
absence of the result of tests of same, and I may, there- 
fore, maintain that Mr. Weston’s remarks, which were the 
result no doubt of careful tests and analyses, ‘‘ do meet 
and dispose”’ of the theory of galvanic action, the more so 
as his remarks have been confirmed in substance by other 
chemists, and it is most difficult to see how such can be 
brought about in engines and boilers of the present day. 

With regard to the Tables and the formule upon which 
tkey are calculated, it is evident that they cannot be true at 
all times, and must follow the varying and changing con- 
ditions as to temperature and pressure, under which steam 
engines must inevitably work, and are only intended to 
show the maximum state. As to their being correct for 
moderate ranges of temperature only, if the ratio between 
the density as represented by atmospheres of pressure and 
the temperatures are taken into account, between which an 
intimate relationship exists as expressed in the formule, 
it will be seen, as shown by the Tables, that the tempe- 
ratures are within a moderate range when compared 
with a tension of one atmosphere; and when it 1s re- 
membered that molten metals can take up and hold within 
their pores a volume of gas, itis not difficult to conceive 
that water may do the same evenat very high temperatures. 

If we compare the loss in volume absorbed between two 
consecutive degrees of temperature under one atmosphere 
of pressure, as the temperature rises, we obtain a curious 
light upon Mr. Stromeyer’s remark that it is extremely 
probable at the high temperature ‘‘the water contains 
only traces of air or none at all,”’ vide the following Table : 

Loss in volume absorbed between 


0° and 2%. 10° and 12°, 18° and 200 C. 
Oxygen 00208 .00117 -00046 
Nitrogen ... .00103 00058 00028 
i .00126 00071 .00028 


Pes me 

from which it will be seen that the loss actually becomes 
less as the temperature increases, the explanation of which 
is that the density of the gas does not vary pari passu with 
the rise of temperature. In like manner we find that the 
ratio between the pressure of steam and the tempera- 


ture (vide _temp. of mass at foot of Tables I., II., and 
atmos. pressure 

III.) becomes less as the pressure rises, hence the greater 

proportionate volume of gas absorbed at the higher pres- 

sures, and in which we find a reason for the corrosion being 

more rapid at tke higher than at the lower temperatures 

under similar conditions of working. 

There is, as far a3 I am aware, no explanation in the 
paper, that because the “‘ coefficients’ of oxygen and 
nitrogen are in the ratio of rather more than two to one, 
therefore water absorbs them from the atmosphere in 
that ratio, which it would not be difficult to prove is the 
case, but the remark is that ‘‘ the force of attraction’’ is 
shown by the “‘ coefficients of absorption,” and is equal to 
O* 04115 _ 9 o995, 
uv" 02035 

The remark was inserted to bring out the fact that in 
absorbing air, water separates the mechanical admixture of 
these two gases, which as will readily be seen has an 
important bearing on the subject. Mr. Stromeyer, in the 





Yable he gives, has but enunciated the law for mixed 


atmosphere in the process of absorption. 


certain passages in that paper. 
from water by boiling under exposure to the atmosphere, 
the air in solution expands with the rise of temperature, 


that of the surrounding atmosphere, while it has the same 


that due to its density and temperature ; it is very small, 
the ‘‘ coefficient’? then not being more than .004, hence 
nearly but not all the air is expelled, and being specifically 
lighter than the surrounding air, whose volume is infinite, 
it rises into and mingles with it. In a boiler, however, all 
this is changed. The air forced in by the feed pumps is 
partly absorbed by the water, the excess rising to the 
surface having the same tension and temperature as the 


expelled from water does into the atmosphere, inasmuch 
as it is specifically heavier than the steam, and, as stated 


process of commingling. For the same reason it will be 
evident that the steam as formed will rise through this 
layer of air or layers of gases as the case may be, and be 
received into the steam space whose volume is finite, and 
from which it will be apparent that the maximum absorp- 
tion is always maintained. 

These remarks will, I trust, make clear some portion of 
the paper which may not be so well understood, and 
perhaps dissipate the idea which seems to be pretty 
generally received, that because nearly all the air is 
expelled from water by boiling, therefore the water in a 
boiler cannot contain much air, or as your correspondent 
expresses it, only traces of air or none at all. 

Should I not be trespassing too much upon your space, 1 
should like while on the subject to make a remark or two 
upon another error which is frequently received as a verity, 


viz., that water boils in a boiler. Such is not the case. 
Water only boils when its vapour tension is equal to that 
of the atmosphere above it, inasmuch as at the boiling 
point there is a balance of tensions, after which the rapid 
change of form from liquid to vapour and the escape of the 
vapour disturbs the balance and ebuilition ensues, being 
more or less violent according to the rapidity of the genera- 
tion of the vapour; while in a boiler the steam space, 
representing the atmosphere (with the difference that the 
former is finite the latter infinite in volume) is filled with 
the vapour of water, the tension and specific gravity of 
which is always equal to that of the rising steam, hence 
there is ever a balance of tensions and no ebullition ensues. 
That this is so a simple experiment will prove. If we take 
a flask of water and place a spirit lamp under it, leaving it 
open to the atmosphere, the water boils on reaching a 
temperature of 100 deg., if now we close the vessel it will 
be found that the ebullition subsides although steam is still 
being formed ; if, when the water is quiescent, we cool the 
steam space, thereby condensing some of the steam and 
reducing its tension, ebullition will at once recommence and 
again subside as the balance of tensions is restored. Apply- 
ing this experiment to the case of a boiler it will at once 
appear as the phenomenon knownas priming, especially to 
sea-going engineers. If by reason of small steam space, 
racing, or injudicious starting, the engines take away an 
undue quantity of steam, the remainder is thereby con- 
siderably reduced in tension, and large volumes of water on 
the point of changing into vapour burst into steam, the 
result being violent ebullition, or in other words priming. 
That this is so, the means taken to check priming prove, 
as by opening the smokebox doors and closing the dampers, 
the fires are checked and less steam generated, while by 
partly closing the stop valve, the steam is as it were bottled 
up, and priming ceases when the balance of tensions is 
restored. 

In conclusion, I should like, in support of the theory 
given in the paper, to refer to an experiment by Mr. J. R. 
Napier, who stated at the Session 1864-5 of the Institution 
of Engineers in Scotland, that ‘‘ a piece of zinc about 4 ft. 
long, 3in. broad, and + in. thick, placed in a marine boiler 
for three weeks, to a depth of 18in. in the water, showed 
a corrosion which rapidly decreased up to the highest part, 
which in the steam space appeared to be little affected.” 
It will not be difficult for those interested in this subject 
to trace the analogy between the result of this experiment 
and the theory given inthe paper. Apologising for taking 
up so much of your space, 

remain, Sir, yours truly, 


I 
London, July 18, 1882. Wma. J. Norris. 








PATENT AGENTS. 

To THE EDITOR OF ENGINEERING, 
S1r,—I was pleased to see in your issue of the 19th May, 
that your correspondent ‘‘ Vigilance’ has shown up one 
of what I consider the most obstructive impediments to 
sound patents, viz., incapacity of agents; such, it is well- 
known, is the rock upon which the majority of patents 
split. 
othe semi-legal words and phrases introduced in describing 
or setting forth the claims for inventions or improvements, 
in mechanical or scientific objects, are fatal. The Patent 
Law does not require that ‘‘a spade should be called other 
than [a spade.’’ Al specifications should be drawn up 
and worded in a simple, clear, and concise form. 
Ido not agree with your correspondent ‘* Vigilance,” 





gases, known as Dalton’s law of partial pressures, but that 
does not alter the relation between the affinity water 


that an agent should have an equal amount of knowledge 
upon law and science. When an agent introduces ambiguous 





exerts towards one gas and another when no chemical 
action ensues from the absorption, to the force of which 
must be attributed the separation of the gases of the | 
This brings me 
to the remark Mr. Stromeyer makes about the air expelled 
from water by boiling under exposure to the atmosphere. 
The gist of the paper herein referred to is a sufficient 
answer, so far as my belief on the point may be concerned, 
but a few words thereon will, I think, serve to make clear 
In the expulsion of air 


until at the boiling point its volume becomes about 1.375 


tension ; the absorption at that point must, therefore, be 


steam above it, but it cannot rise into the steam as the air | 


in the paper, it has no tendency to rise except by a slow | 


and which Mr. Stromeyer also seems to have dropped into, | 


words into his specification, they are adopted to shroud 
ignorance, legal proficiency is merely necessary to prepare 
the usual and requisite forms for obtaining letters patent. 
By adopting Watts’ axiom the agents will es fewer leaky 
patents, s give greater satisfaction to their clients, and reflect 
more credit on themselves. : 

I would also advise less ‘‘ Jack-of-all-trades,’’ as no patent 
agent can undertake to do justice to his client upon every 
invention or improvement introduced. 

It should be incumbent upon all agents to append their 
name and address to every specification appearing in print, 
upon the merits of which the inventor can select the 
reputed ones, as leaky patents prove incapacity in advice 
or description. 

J. GILLATRD. 

Conservative Club, Liverpool, July 18, 1882. 








THE INDIAN PUBLIC WORKS 
DEPARTMENT. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—There has been rather a monotony in the attacks 

that have been made on Cooper’s Hill College, the system 
of education pursued there, and its results, in the series of 
| letters that have appeared in ENGINEERING on the sub- 
ject during the past months. The assailants indeed have 
| had matters almost all their own way, for | have noticed 
| but few attempts, and those feeble, against the general 
| roar, to stem the torrent of denunciation that has been 
| poured forth. There have been none so poor as to do 
Cooper’s Hill any reverence, and it has, perhaps, secured 
the most severe commentary of all, that not one of those 
who claim the college as an alma mater has entered the 
| lists in her defence to expose the wrong premises and to 
refute the illogical conclusions of which many examples 
| have been given. But there have been reasons for this 
| abstention. As has been pointed out by one or two of your 
| correspondents who have branched off from the original 
discussion to show in what bad times the present lot of 
| civil engineers in India generally has been cast, the period 
is a critical one for all officers of the Public Works Depart- 
ment. Their prospeets as regards promotion and retire- 
ment have been influentially laid before the Government of 
India and the Secretary of State, and it is believed that 
everything that financial considerations can allow will 
shortly be conceded. But it is essential that the common 
tie that binds together all the civilian members of the 
department in these matters shall not now be severed by 
| s0y attempts, intentional or not, to sow discord between 
those hailing from Cooper’s Hill and those otherwise 
trained. I believe that a general recognition of this 
necessity has kept silent on the subject those who are in 
some ways best qualified to speak. But even silence may 
cease to be judicious, and it seems to me that the time 
has come for a few words to be said from the Cooper’s 
Hill side of the question. 

Your correspondents may be roughly divided into two 
classes —those who denounce the principle of a Government 
college, and those who denounce the students the college 
| has educated. Taking the latter first, I will only say that 
| being one of the denunciated, and writing in defence of my 
| class, it would ill-become me to cry up its merits. I will 
| not even assert, to put the matter boldly, that Cooper’s 

Hill has turned out passable engineers of a common-place 
type. Weare the servants of an employer, and if the 
employer is satisfied with his servants these can well afford 
to be indifferent to the carpings of irresponsible critics. 
And that the employer is satisfied is scarcely, I venture to 
assert, matter for question. 

The defence of the principle of the college rests on an 
entirely different basis. In humbly protesting against the 
charge of inefficiency, I have been writing on behalf 
of the children of Cooper’s Hill; as regards the 
college itself, I will endeavour to put the matter as 
it appears to a servant of Government. From the English 
point of view—a fair field and no favour—the system 
no doubt is in some ways open to objection, and 
it is said to act prejudicially on the engineering classes 
of Trinity College, Dublin, and King’s College, Lon- 
don, &c. But from the Indian point of view, which 
I need hardly remark is the only one to be really con- 
sidered, it is difficult to see any alternative. It is very 
easy to criticise the present system, but such criticism can 
only be called captious, unless some alternative is suggested. 
Certainly it has been said, ‘‘ Revert to the old system of 
Stanley engineers, and if the same rate of pay is offered as 
is now given to Cooper’s Hill students, plenty of men will 
be forthcoming.’’ Willthey ? 1, for one, take leave to doubt 
it. The Stanley engineers received, taking pounds a year 
as the equivalent of rupees a month, 2501. on first appoint- 
ment, and the Cooper’s Hill men receive 3501. So far the 
advantage is with thelatter. But when the Stanley system 
was in force promotion was very much quicker than now, and 
officers generally got 3501. after two years’ service, 450/. 
after four years, 5501. after seven or eight years, and 6501. 
after not more than twelve years. Now the men who 
came ont first from Cooper’s Hill, i.e.. eight years ago, 
are still almost without exception low down in the grade 
that gets 4501. a year, and at this present rate of progress 
they will not get to the 650/, grade under sixteen years’ 
service. Thus they are certainly not so well off as were 
the Stanley engineers, and if men would not come forward 
in sufficient numbers then, still less would they do so now. 
But Government must have its assistant engineers. The 
complaint all over India now is of a deficiency in their 
numbers, and as Government gets them by the agency of 
Cooper’s Hill when it had failed to get them in other ways, 
this forms an unanswerable argument in favour of the 
retention of the college. It is utterly beside the question 
to say that plenty of experienced English engineers would 
gladly come into the higher and highly-paid grades. No one 
ever doubted that. But it is obvious that the result of adopt- 
' ing this suggestion would be to stop the supply of assistant 
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engineers from every source, for certainly none would be 
forthcoming, even from Cooper’s Hill, if promotion were 
to be ahsolutely closed by this ingenious method of 
recruiting the upper ranks of the department. The whole 
question really lies in a nutshell. Will those who are 
qualified to speak on behalf of the engineering classes in 
English colleges say that a sufficient number of young 
engineers—about twenty a year—will be forthcoming 
periodically, under the conditions of having to pass a 
searching test examination, and of being willing to enter 
a service on 3501. a year, and plod on till they are forty 
years old under all sorts of trials of climate and exposure, 
in the hope of their getting 650/. a year, with no g 
prospects as regards future promotion or pension ? If this 
will be said, then I think that Government would be the 
first to cry ‘‘ content,’ and to give up all the undeniable 
advantages that a common training and esprit de corps 
confer on the college trained students. But I feel sure 
that this will not be said. And if not, as Government must 
have servants of this description, it must adopt the only 
alternative—that of catching them young—when all geese 
are swans, and Government service a most prodigious 
goose, impoun: ing them in a college, fattening them there 
with knowledge, and sending them out to India. It must in 
fact retain Cooper’s Hill. 

What I have said above about the probable improve- 
ment of promotion in the immediate future does not affect 
my present argument, for not the most sanguine member 
of the Public Works Department would believe that the 
prospects of the lower grades have any chance of being 
made better thereby than were those of the old Stanley 
engineers. Faithfully yours, 


CoopeEr’s HILL. 
Madras, June 13, 1882. 


TORPEDO BOAT BOILERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—In the leading article of your impression of the 
7th inst. upon the subject of torpedo boat boilers, you state 
that you know of no case in which the limit of resistance 
of firebars has been fairly proved; allow me to state that 
in the course of some experiments made by myself on board 
the s.s. Elephant, under the auspices of Messrs. John Penn 
and Sons, it was found that with the ordinary bars 
subjected to a strong blast produced by a steam jet, the 
firebars were very quickly warped and destroyed. ‘The full 
data as to consumption per square foot of grate and rates 
of evaporation will be found in the Transactions of the 
Institution of Naval Architects for 1880, in which a paper 
read by me on the subject is reported. 

I am, Sir, your obedient servant, 
1 ee 


Pro J. FoRTESCUE FLANNERY. 
London, July 26, 1882. 

"We have referred to Mr. Flannery’s paper above men- 
tioned, but we find that the highest rate of combustion per 
square foot of grate with ordinary bars there recorded is 
only 30.3 lb. per hour. As a rate of combustion of from 
three to four times as great as this is regularly obtained 
with common bars and without trouble in ordinary loco- 
motive practice, we fear that Mr. Flannery’s experiments 
do not throw any light on the question at issue.— Ep. E.} 








NOTES FROM THE NORTH. 
GuLascow, Wednesday. 

Glasgow Pig-Iron Market.—A large amount of business 
was done in warrants in the Glasgow pig-iron market last 
Thursday, at from 50s. 11d. up to 51s. 6d. cash, the close, 
however, being 1d. per ton under the top price. On the 
following day the market was strong and excited, with a 
large business done. Transactions were reported on fore- 
noon ’Change at from 5ls. 6d. up to 52s. cash, also at 
51s. 8d. up to 52s. 14d. one month, the close being sellers 
asking 52s. cash and 52s. 1}d. one month, and buyers near. 
The market was strong at the opening in the afternoon, 
but easier towards the close, business being reported at 
52s. 1d. down to 5ls. 10}d. cash, and at 52s. 3d. down to 
52s. one month, and buyers at the close offering 51s. 104d. 
and 52s. one month, and sellers wanting 4d. per ton 
higher. On Monday the market was easier, and indeed 
even flat, in consequence of unfavourable political news 
having been received. There was a good business on forenoon 
’Change at from 52s. 1d. down to 51s. 8d. cash, alsoat 52s. 2d. 
down to 51s. 94d. one month, and at the close there were 
sellers at the lower figures, and bnyers near. A fair amount 
of business was done in the afternoon at prices ranging from 
51s. 64d. down to 51s. ld. cash, the market closing with 
sellers at 51s. 14d. cash, and 51s. 3}d. one month, and 
buyers near. The market was decidedly flat at the opening 
yesterday and easy atthe close. During the forenoon busi- 
ness was transacted at from 51s. down to 50s. 9d. cash, the 
market subsequently improving a little and prices reaching 
5ls. 04 cash, and 51s. 1d., down to 50s. 1ld., and up to 
51s. 3d. one month ; and at the close of the market there 
were buyers offering 51s. 1d. cash and 51s. 3d. one month, 
and sellers wanting a shade higher. Business was done this 
forenoon at 51s. up to 51s. 24d. cash, also at 51s. 1d. up to 
51s. 4d. one month, the close being buyers at 5is. 9d. cash 
and 51s. 3}d. one month, and sellers asking Id. per tou more. 
The market was strong in the afternooon, with fa large 
amount of business transacted at from 51s. 3d. up to 51s. 6d. 
cash, «nd from 51s. 5d. up to51s. 8d. one month. The buoy- 
aney of the market certainly received a check on Monday, 
but it is evident that it was only of a temporary character. 
It may have been mainly attributable to the connexion of 
the English Government with the Egyptian troubles, but 
it was no doubt traceable in some measure to considerable 
realising sales on the part of holders, together with the steady 
demand for makers’ iron both for home and foreign con- 
sumption. Notwithstanding the decline in the price of war- 


makers’ iron; and while the recent advance wus in pro- 
gress, and even with a generally improved tone in the 
trade, it is somewhat remarkable that the public did not, 
nor do they yet, seem inclined to invest; indeed, such of 
them as hold appear to be rather anxious to dispose of 
their holdings. It would almost seem as if the chief trans- 
actions had been entirely between brokers, a number of 
whom have closed their ‘“‘ bear’ accounts and gone on 
the ‘‘bull’? tack. There is still a good home trade to 
report, though the shipbuilding branch is rather slacken- 
ing off a little, and the improvement in the large 
foundries is not just as good as seemed probable a short 
while ago. It is likely that much of the advance in the 
price of makers’ iron is due to an increased demand for 
shipping iron from the Continent and from Canada. Some 
of the Canadian buyers, who have been averse to buying 
for autumn requirements, have now been frightened into 
purehasing in consequence of the rapid advance of prices 
here. Several vessels have been taken up for the United 
States, the lower rate of freights now ruling having induced 
makers and others to charter. Even lower outward 
freightage rates are expected. Last week’s shipments of 
pig iron amounted to 13,763 tons, as compared with 
12,805 tons in the corresponding week of last year. On 
Monday afternoon the stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores was 634,085 tons, thus 
showing a further reduction. The shipments from Middles- 
brough into Scotland last week amounted to 3050 tons, as 
against 4890 tons in the corresponding week of last year. 


Highland Society’s Show.—The annual show of the 
Highland and Agricultural Society of Scotland is being 
held on Glasgow Green this week, the first visit since the 
year 1875. There is a very large and interesting display 
of agricultural implements and machinery, and on account 
of the trials that are to take place in some of the classes 
and the awards that are offered for competition, a greater 
amount of interest is felt in the show than is usual. 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Tinsley Rolling Mills Company, Limited.—The 
following is the report of the directors: ‘‘ Although there 
has been no substantial revival of trade during the past 
year, the directors have again the pleasure of presenting 
to the shareholders a favourable balance-sheet. The 
building, plant, and machinery have, as hitherto, beea 
maiutained in efficient working order, and considerable 
improvements effected during the year. The net profit for 
the year (including the balance from last aecount) is 
15691. 14s. 5d. Out of this amount the directors recom- 
mend that a dividend of 12s. per share, being equal to 
10 per eent. per annum (which will absorb 9001.) be paid ; 
that 1501. be appiied to the preliminary expenses account, 
which will then be extinguished ; and that after paying 
directors’ and auditors’ fees, the balance be carried to next 
year’s account. (The capital of the company is 15,0001. 

in 15001. sbares of 10/. each, on which 61. is called up).”’ 


Proposed New Market at Hull.—A meeting has been 
held of the Property Committee of the Hull Corporation 
to consider a report by the surveyor as to the market 
accommodation, and plans were laid before the committee 
providing for a new building in the place of the present 
shambles. The scheme was supported by Aldermen 
Waller and Woodhouse, Councillors Stirling, Wheatley, 
and others, snd was opposed by Alderman Chapman. The 
report, together with the plans and estimates, was ulti- 
mately adopted. The entire cost of the improvement is 
estimated at upwards of 33,0001., but it is also estimated 
that the new structure will pay the Corporation 5 per cent. 
on the outlay. The proposed new market will be covered 
in, and will be 75 ft. in height, 75 ft. in width, and contain- 
ing 1600 square yards. 

The Yorkshire Colleye and the late Lord Frederick 
Cavendish.—At the annual meeting of the governors of 
this college at Leeds, Sir Edward Baines, who pres.ded, 
referred to the late Lord F. Cavendish, their late presi- 
dent, asa man very much esteemed, and to whom the 
college especially was indebted. He moved that the 
Marquis of Ripon be elected president of the college. The 
Master Cutler of Sheffield seconded the motion, which was 
adopted. It was stated that from 12,0001. to 15,000. was 
required to complete the building which the council had 
taken in hand. Mr. Reynolds, on behalf the council, pre- 
sented to the college a portrait in oils of the late Lord 
Frederick Cavendish. 


Bradford—Leeds Road Tramway.-A preliminary 
inspection of the Leeds road tramway and rolling stock 
has been made by the Tramway Sub-Committee of the 
Coporation prior to its inviting the Government inspector 
to make an official inspection and to pass the line. No. 1 
engine, with one of the new cars attached, was brought 
down to Bridge-street, and shortly after three o’clock on 
Wednesday started off well filled with members of the town 
council to Bradford Moor, and returned thence. The 
journey to Bradford Moor, a distance of nearly two miles, 
was run in less than 17 minutes. Mr. Rowley, the engi- 
neer, from Messrs. Kitson and Co.’s, of Leeds, was in 
charge of the engine. ‘he trial was very satisfactory. 


Davy Brothers, Limited—The tenth annual general 
meeting of this company has been held at the Cutlers’ Hall, 
Mr. W.S. Davy presiding. The report and balance-sheet 
were adopted, and a dividend of 27s. per share (free from 
income tax) was declared, making, with the interim divi- 
dend paid in December last, 83 per cent. for the year. The 
above firm are mostly engaged in engineering work. 

Boythorpe Colliery, Chesterfield.—The Boythorpe Col- 
liery Company (Limited) bave given all the men and boys 
in their employment fourteen days’ notice for all engage- 








rants, it was accompanied with an advance in the price of 





ments to terminate on August lst. The object of the men 


receiving notices is not yet generally known, but it is sup- 
posed that it is to place them all on the same footing as to 
coal-getting. This will affect about 400 men and boys. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland lron Market.—Yesterday there was a 
good attendance on ’Change, but only a moderate amount 
of business was done. Messrs. Connal and Co., the war- 
rant storekeepers here, had a stock of 119,563 tons. This 
is a decrease of 849 tons in their stock of last week. In 
Glasgow they hold 634,085 tons. The Cleveland makers 
are very firm, and are quoting 44s. 6d. to 45s. per ton for 
No 3. In second hands, however, the same quality has 
been sold for 44s. 14d., and as low as 44s. The quietness 
in the Scotch market, the probability of persons having 
over bought, and the complications in the East, are in- 
fluencing the prices in this district. Shipments continue 
ae satisfactory. Warrants are quoted 44s. to 44s. 3d. 

per ton. 


The Manufactured Iron Trade.—There is really no 
alteration in the manufactured iron trade. On present 
contracts all the mills and forges are in full swing, but for 
forward delivery there is little inquiry. Manufacturers 
are loud in their complaints against the Cleveland pig 
makers, who continue under their agreement with the 
Scotch ironmasters to restrict the output here and force up 
prices. It is believed that after September the agreement 
between Cleveland and Scotch ironmasters will not be re- 
newed. Ship plates are quoted 6. 15s., and angles and 
bars 61. f.o.b. at works, less the usual discounts. 


The Steel Trade.—There is again a lull in the steel trade 
and prices are not so firm. 


Engineering and Shipbuilding. —On the northern rivers 
these great industries are still most active and afford con- 
stant employment to many thousands of men. 


The Coal and Coke Trades.—For ccal there is little 
demand. Coke is in steady request at fair prices. 


The Whitby, Redcar, and Middlesbrough Union Rail 
way.—This week the North-Eastern Railway directors are 
inspecting the Loftus and Whitby branch of their great 
system. Something like 230,000/. bas been spent in mak- 
ing this new line, which will open out a large mineral 
traffic. 





AUSTRALIAN TRANSCONTINENTAL RAILway.—Corre- 
spondence between General Fielding and the Queensland 
Government, with reference to the Australian Trans- 
continental Railway has just been issued. The syndicate 
formed for carrying out the line, asked for a number of 
concessions, amongst these being a grant of 12,000 acres 
from Mitchell to M‘Inlay River, of 15,000 acres thence to 
Point Parker, and also a grant of the whole site at Point 
Parker and the adjacent islands. They also asked that 
they should be allowed to select land away from the line 
of route at certain points; and that the Government 
should guarantee interest on part of the work, and grant 
certain privileges of importing materials beyond those 
mentioned at present. ‘the Government declined to enter- 
tain the proposal of interest, and refused entirely a grant 
of land at Point Parker and the islands, and away from 
the line, except at one point on the Gulf. 





Tue European, AMERICAN, CANADIAN, AND ASIATIC 
CaBLE Company (LIMITED).—The prospectus of this 
company is issued, describing the objects for which the 
undertaking is formed. It is proposed to establish a system 
of international telegraphy on a basis of mutual profits, 
and to work ata very low tariff. It has made a contract 
with Henley’s telegraph works to lay down two cables 
between England aud Sable Island with branches to the 
United States and Canada, for the sum of 1,443,176!. 
These cables, 6120 miles in length, will be of the most 
improved type, and as the company will start free from lost 
capital in the shape of abandoned cables, and with the 
experience gained by other similar associations, it is 
expected that they will be able to pay a large dividend with 
a low tariff, which it is intended to fix at 9d. a word, 
between England and America. The company estimate 
that they can easily transmit 10,000,000 words a year, 
representing a gross revenue of 375,000l.; placing the 
working expenses at 80,000/., and the renewal fund at 
45,000., a net profit would remain of 250,000/., represent- 
ing 17 per cent. on the capital of 1,500,000/., proposed to 
be raised in 10/. shares. 





REBUILDING THE ST. CHARLES BripGE.—The engi- 
neer in charge of rebuilding the St. Charles bridge has 
fifty-six carloads of material on the ground, and predicts 
that when the permanent new spans are finished, about 
two months hence, the bridge will be the best of the kind 
in the world. In general design these new spans will 
resemble the new west span, put up about two years since 
by the Baltimore Bridge Company. In fact, the plans of 
the spans about to be put up only differ in the matter of 
floor beams, which are deeper and more massive than in 
the western span. All the parts are made of wrought iron, 
rivetted together, and have been manufactured by the 
Keystone Bridge Company, from plans furnished by Mr. 
C. Shaler Smith. The two new spans will cost 160,000 dols. 
when put up. No alteration is to be made in the line of 
the approaches ; they will maintain the peculiar curves, as 
at present. The approaches, which consist of an iron 
trestle, are now constructed with wrought-iron posts 32 ft. 
apart, with a truss to maintain the weight between each 
pair of posts. All these trusses now in the approaches are 
to be taken out and replaced by posts, reaching to the 





ground, of the same dimensions as those in present use. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JULY 24, 1882, 

In the Cases of Inventions communicated from Abroad 
c., of the Communicators are given in 
Applicants’ Names, 


the N 


Italics after t 


Nos. 
and 
Dates 
1882 
Julylt 
3400 
3401 


3402 


3403 
3404 


Names, 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


COMPILED BY W. LLOYD WISE. 








~ 


NAMES, &o 
_ OF APPLICANTS. 


ABBREVIATED TITLES, &0. 





J. Aylward, Birming- 
: Baaser ane 


e &. Fox, Burley, 
Yorks, and T. 
Coulthard, Preston. 

De Pass. Aorting. 


> Rawlinson, Sal- 


ord 
W.R. Harris and J. | 
Man- 





H. Bottom and C, 
Rose, Sheffield. 

J. H.C. Martin, Wal- | 
thamstow. | 

R. L. get and | 
J. Hill, Keighley. 

W. Taylor, Tottenham, | 
&F . King, New Cross 
J.A, Francis, London. 
R.J.Gulcher, London: | 

Justice, Shaw. 


T. Jefferies, Birming- | 
am. 
Newton. Zadig. 


P. Van Gelder, Sowerby 
Bridge. 


| T. J. Baker, Newark. | 
| J.C. Cook, Cape Town. 


| §. Z. de 


| Thompson. Munro, 


Ferranti, 
pe ag Bush, 

Thompson, | 
i | 
Z. de Ferranti, 
Shepherd’s Bush. 
and A. Thompson, | 
London. } 
Thompson. Payen and 
Sandron, 


8. 


Cruikshank. Schwarz. 
Vaughan. Lesur, 
A. a, Roch- 


dale. 
H. A. Cutler, Upton. 
Haddan. Mecher- 
nicher Bergwerks- 
Actien Verein. 


J, a. West- | 


| A. Ta "and T. Wil- 


3444 
3445 
3446 
8 
3449 
3450 
3451 
3452 


| _ Lon 
Boult. 


son, London. 
A. Wilson, Dronfield. 


Ross. Jefferson. 
E. _Thietwn, Peters- 


Hoper, 
Van Ryssel- 


we 
Justice. 
berghe. 
C. V. Boys, Wing. 
Abel. Seisse/, 
C. V. Boys, Wing. 
D.R. Ashton, Clapton. 
J. Pickering, London. 


Clark. Mounie, 

Engel. A/ée. 

A.andT. Gray, Glas- 
gow. 

A. C. Wells and R. 
Wallwork, Man- 
chester. 

Warren. Hopkins, 

E. L. Ransome, San 
Francisco. 

Haddan, Mey, 

Haddan. Baill, 

J. Blake, Accrington. 

A. Wormull, London. 

H. P. Holt and F. W. 
Crossley, Manches- 
ter. 

0. Ber, Wierzbolowa, 
Russia. 

A. I. Rath, Manches- 
ter. 

R. Duncan, Glasgow, 

J. Lane, Liverpool. 

J. H. Linsey, London. 

J. 8. Beeman, London, 

C. E. H. Cheswright, 


Wenzel 4 


Railway carriages, 
| Purses. 


Perambulators and wheels. 
Peeling machine. 


Drawing, spinning, and twisting. 
(Complete specification). 


Steam jet apparatus for silent heat- 
ing of liquids. 
Apparatus for holding and grinding 


tools 
Eyeleted healds. 


Handles of table cutlery, &c. 
Decorticating or scouring rice, &c. 
| Looms, &e. 








Plates for secondary batteries, 





| thee for rail or tramways. 
' Power looms. 
Embalming and cooling boards for || 


Electric telegraph signalling appa- 
ratus. 
Machinery for separating grain. 


Chimney tops. 
Mineral) water bottles and their| 


toppers. 
| Electric arc lamps and reguiatars| 
therefor, &c. 


| Dynamo-electrric generators, 


Dynamo-electric machines, 





Wire fences. 
Hammers for corking bottles, &c. 


Ball valves. 
Dust-collecting flues, 


Rotary steam engine. 
Shoes for horses, &c. 
ey 4 rails from a rolling-mill | 
toa 
—- of telephones to de- 
e from pipes. 
safety locks. 


Screw propellers, 
Operating microphones. 


Electric meters, 

Gas motor engines. 

Engine power meters. 

Cocks and valves. 

Connecting switches to the rails of 
railways. 

Apparatus for grinding grain and 
for bread makin 

Apparatus for drying coffee. 


Regulating electric lamps and mea- 


suring electrical currents, 
Gas fittings. 


Medical battery. (Complete specisi- 
cation). 








Artificial stone pavement. 


Drying and cooling. 
spect ification), 

Steam engine governors. 
specification). 

Valves of hydraulic rams. 

Double inclined plane splint. 

Gas motor engines. 


(Complete 
(Complete | 


Recording and indicating the direc- 
tion of the wind. 

Life saving and swimming appa- 
ratus. 

Screw propellers. | 

Improved beverage. 

Covers and backs of account books. 

Dynamo _ magneto-electric ma- 





| 3473 


| 

{| 

corpses. | 
Pillars of metallic bedsteads. 


| 
| 
3 


July24| 





chiner 
Closing the mouths of bottles, &. 


Finding distant points with the 
‘ telescope. 


"1882 





0 
J. Ra homer, Man- | 


rry. 
. D. Purves, London. 





Avery. | 
| 


Hunting. 
“ Somzee, 

Brussels 
C. A 


London. 


Wirth. Rettig. 
8468 | J. N. Aronson, Lon- 
8469 
8470 
3471 
8472 


Kendal. 
H. Fielding, Birming- | 








J. Solomon, London. 
tonstone. 
3474 | 


3475 
8476 


| Harrison, London. 
J. M. Haime, Cardiff. 
Barlow. Encausse, 


| J. Gillespie, Garnkirk. 
| P. R. Allen, Lambeth. | 


| W.G. Reeve, Ealing. 


| Johnson, LZtcheverry.| 

| W.C. Kritch, York. 
J. H. Black, London. 

| J. and R. J. Ala- 
baster, and J. E. | 
Sims, London. 

J. L. Norton and J. 
Sturgeon, West- 
minster. 

Healey. Hunt, 


J. Leather, 
| _ pool. 
” | Edwards. Marques. 
| J. Fi Heathman, Lon- 


Ralu, 


Liver- | 


| Bonneville, 


J. aeries. Dulwich. 
ad H. Vulliamy, | 
| Pa 


| Colton. Kurtz. 
Haddan. Webster & | 
Webster. 
C. Court, Woolwich. | 
| | 


| Day. Barker, 


3491 
8492 


3493 
3494 


8495 | 

J. F.C. James, Bir- | 

|» mingham | 
3496 | E. Y. a Paris, 
3497 = a, Cobley, Dun- | 


3498 | Boult. Hautrive, 
3499 | J. McAuley, Booth. 


| 
8500 | Von Nawrocki. dfil- | 
| _ ler and Sussmann. 
8501 | Brewer. Riidiger. 
3502 | J. G. Per 
| _ Scott, Wakefield. 
3503 | fa Holman and 


tham 
8504 | A. d'Oreli, Greenwich. 
8505 | Johnson. Weinrich. 


3506 | E. My Greening and H. 
ollins, London. 
8507 | J. Revell Dukinfield. 


3508 | Clark. Miiller and 


Draper, Gran- 


Levett, 
3509 | | Bout. Jenatzy- -Leleux,| a rollers for spinning ma- 
n 


3510 | |g, Barlow, London. 


tricity 
3511 | W. Wright, Plymouth. Flush cisterns, &c. 


A. and Tt ‘i. Dix, Rock | Checking cords of blinds, &. 

mm | | Crankshafts for screw steamers. 

J. Shanks, Barrhead, | Valvular details of domestic appa- 
A. Ange, Lhanbeyé. cultivators for tilling land. 


Johnson. Sutton. 
i | 


Carus- Wilson, | — electric currents and 
} 
} 
on. 
M. Macleod, Teign- | 
th 


mouth. 
J._H. Braithwaite, 


am. | 
Prevention of chimneys smoking. 
A. Reckenzaun, Ley- | 


H. Smith and C. 


| Chambers and receptacles for elec- 


| Maintaining a constant draught in 


J. H. Shoebotham and Connecting | links for chains, &c. 





Telephonic apparatus, 


| Corsets and spirally coiled wire 
therefor. 

Secondary batteries. 

Accumulation and distribution of 
electricity. 


producing motion by electricity, 
and regulating electric currents 
a making and breaking cir- 
Acdustic and stentorophonic instru- 
ments. 
Attachments for boots, gloves, &c. 
Saddle bar. 
Two-ply and three-ply Scotch or 


Kiaderminster carpets. 
Knives and forks. 


Generating, u g, and regulat- 
ing electric currents for viene 


&e. 
Couplings for shafts. 





5 | Priestland, 


Name. No. 


No. 


| Name. Name. 





| Sharp. 
3 | Vaughan 


Varley and 
Greenwood, 

Clark 
(Meacham), 

Hoff, 

Abel (Lorenz). 


3157 


(Trott and 

Kingsford), | 3163 
3167 
3169 


Harris. 
Mallett, 


1882 | 
3151 | 


1882 
Wirth(Junker} 3173 | 
and Ruh). 
Von Naw- 
rocki 
(Theis, Meckel, 
and Simons). 
| 
| 


Imray (Gen- 
tillid Alex- 
ander), 

Bottomley, 
Barry, and 
Lundy. 

Lake (Roe). 

Hughes 

(Wernickenck), 

Lévy (La- 
chaussee), 


3175 


Von Naw- 3177 
rocki 3179 
(Wellstein). 
| Clark 3181 | 
(Jaquith), | 
| Knight. 3183 Clark (fis/er) 
| Noar. 3185 | Tongue 
( Watte!), 











Brake gear for railway wagons. 


trical apparatus. 
Treating clay and its substitutes 
and clayware. 


Actuating the valves of and regis- 


tering the work done by steam 
engines, 


and other guns. 


Unhairing hides or skins. 1] 
| Printing machinery. 


Locks. 
Aerated beverage. 


Ejector nozzles, 


Telegraphing to and from a train in 
nm | 


motion. 
Ventilating appliances. 


chimneys. 
Hose and other pipes, &c. 


Transforming taffia and rum into 
cognac and fine brandy. (Com- 
plete specification), 

Splitting and caeoving firewood, 
and bundling sam 


| Producing photographic images, 
Mechanism for signalising. 


Rendering textile fabrics water- 


roof. 
| Rubbing mechanism for carding 
machines. 





| Suspension for carriages, &c. 
Treatment of sewage, &c. 


| Metallising cloth, &c. 
Elevators for grain from ships’ holds, 


&e. 
Convertible shirt fronts and cuffs. 
Wool carding engines. 


and J. | Fuel economisers. 


Hammocks. 


| Machine for generating electricity. 


| Explosive compound for firing toy | : 


| 
| 
| 


| 





| French and 


| Clark (Piatt, 


| Weldon 


3188 | 
3189 | 
3190 | 


3191 


3192 | Alexander, 
3193 | Parton 


| 


Name, No. 


Il,—Announced July 25, 


| Name, 





1882 
March, 
Haddan 
(Godard). 
Brewster, 
Westphal. 
Chisholm and 
Chisholm, 
Thomas, 
Cowie. 
Searle, 


3196 
3197 
3198 


3200 
3201 


Monks, 
Leask, 
Grass, 
Kellow 
Webb. 
—. (Fab- 
> 7s 


3204 


3205 
8206 


Bauer 3208 
Cancto). 

Mackay. 

Rickarby, 


3210 


Man, 
Pla 
Clark G d-] 6213 


ee 


(Scha finer 

and Helbig) 
Tullis. 
Ferrie, 
Schweitzer & 

Lawrie. 
Gibson. 


3214 


and 
Stansbie. 





3194 | 


3199 | 


3202 | 


3203 | 


3207 | 


8209 | 


3216 | 


Wiswall and 
| Collier, 
| Greenwood. 
| Mitchell. 
Sully. 
Johnson 
(Miller). 
Guerrier, 
| Walker. 
Fairbank and 
Robertshaw 
| Allen, 
| Lake 
| (Thoms 
Cadogan, 
Norton, 
T hompson 
| and Kitto, 
Tussaud. 
Clay. 
Buckley and 
Holling- 
worth. 
Brydges 
(Grove). 
Thomas and 
Ennor. 
Thomas and 
Ennor, 
Coates. 
Erskine 
(Meister, 
Lucius, and 
| _ Briining). 
Page 
| _ (Stearns). 
| Erskine 
(Meister, 
Lt 1a 


(Stearns), 
Woodley and 
Joel, 
8223 | Topham 
5 | Abbott. 
3227 | Hope and 
Dickson, 
Bromley, 
Crowe, and 
James. 
Russell. 
3 | Schlaefli 
235 | Mitchell. 
Vincent 
9 | Ashworth. 
| Gibson. 
Dempster & 
| _ Dempster. 
7 | Haddan 
| _(Mers). 
9 | Thompson. 
| Parry. 
| Gardiner. 
| King. 
sooth, 
Myers anil 
Berry. 
Davies. 
5 | Gubbins. 
Gascoine. 
| Blackburn & 
| Blackburn. 
| Handford 
(Edison). 
3 | Fairfax. 


nt). 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS, 


For Particulars, see Corresponding Numbers in Lists y 
Applications for Patents. 





Name. 


Haddan 
(Rankin), 

Fox and 
Coulthard, 


3443 
3445 


No. 
1882 | 


Name. No. Name. 





Haddan 
(Ball) 


1882 
3446 


Haddan 
(Mey). 











Centrifugal machines for treatment 
of sugar. 


| Carrying coal from the bottom of 


the pit to the consumer's cellar. 


| Railway chairs, and coupling rails 


| 


and chairs toget her. 
Electric lamps, 


| oe motive power by elec- 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 


For Particulars, see Corresponding ee in Lists of 
Applications for Patents 
1.—Announced July a1. 





Name. No. 


No. | 


Name. No. | Name. 





1882 


1272 | Rubens, 3125 


| Wigg. 


| 
| 





1882 
3127 | Hodson, 





NOTICES TO PROCEED, 


I,—Time for entering Opposition expires Friday, 
August 11, 1882, 





333 | Brewer 


1335 | Bo 


| Dening. 


1336 


No. 


1882 
1361 


Name. 


Saull and 
Brooks, 
Rubens. 
Witton. 
Bonneville 
(Lalu). 
Holland. 
Markie. 
Justice (Van 
(Rysselberghe) | 
Watson. 
Sweetland. 


1364 
1416 


1427 
1436 
1438 
1470 
1502 


1543 
1608 
1718 | 


Andrews, 
Slagg. 
Appleyard, 


(Bleton and; 
Maleviile). 
ult 

(Thomas 

& Requa). 
Boult 

(Thomas 

& Requa). 





No. 
1882 


1752 


Name, 


Name. 


Weldon 
(Soctele 
de la Manu- 
Jacture de 
Javel), 

Clark 
(@ Aute- 
marche). 

| Daltry. 

Fiechter 
(Kirk and 
Fender). 

Scherff, 

Hatton and 
Paul. 

Howard and 
Boustield, 

2775 | Berthod. 

3008 | Husbands. 

3112 | Bromley, 

3126 | Jenkins, 


Rigby and 
Banks, 
Taylor. 
Williams & 
Williams. 
English. 
Cressy, 
Sarrett. 
Hodgkirson, 
Johnson 
(Borton and 
Willcox). 
Cheswright, 
Reuther. 
| Clark (La 
| Compagnie 
| Générale de 
| 
| 
| 


| 
| 
1863 | 
| 
| 


2385 
2485 


2615 | 
2654 | 
| 


2699 | 


teinturerie 
de appreéts 
| * Systéme 
| André 
| J yon”). 





II,—Time for entering Opposition 
August 15, 1882, 


expires Tuesday, 





No. 


1882 
1260 


1341 


Name, No. 


Name, No. 








Brydges 
(Hagemann) 
Wills, 


1882 | 
1347 | 
1351 | B 


| 
—_ 
1882 | 
1342 
1361 | 


Phillips 
(Fohnson), 
ettie, 


Davis. 
Engel 
(Lange). 

















Juty 28, 1882.) 


ENGINEERING. 








99 













































































No. Name. No. Name. No. Name. 

| 
1882 1882 

- | ‘Thom. 1454 | Macaulay- 2584 | Pentz 

1366 | Dolbear. Cruikshank] 2588 | Brewster. 

1367 | Dolbear, (Du Marais} 2903 Edmeston & 

1368 Dolbear, and De la Edmeston. 

1380 Mills Gree). 2968 Cowie. 
(Fangeat). | 1511 | Webiey. 2973 | Boyle. 

138 | Mareb. 1541 | Kendall. 2978 | Stevenson & 

3589 Bonnetfin, 1638 | Johnson ; | _ Stevenson. 

isvl =Rath } _« lark). 3021 King. 

(Komiromy)| 1649 | Boult 3041 F roggatt. 

1292 Graham and | _ (Thomas). 3049 | Searle. 
Smith. 1656 | Barrett, 3093 | Howard 

1597 Grimmo. 1748 | Eames. (Bousfeld) 

Lis 1754 | Anderson & | 3135 | Hoff. 

| Crossley. 3172 | Imray (7ad- 
ie 1864 | Clark lochhoff). 

1407 v (Samper). 3183 Clark ; 
Massey. 1868 | Dufrené Risler) 

1417) Smith (Bénicr and 3291 Downing 

1424 | Lake (Tyler Lamart). (Gally) 
Manuface J 113 Clark 3292 Lake ; 
turing Co.). (Sébillot). ( Walker). 

1425 Pengelly and Tuffnell 3315 | Lake ( Wa/- 
Day, Randle lace) 

1429 Wordsworth Clark (Parise) 3319 Lake (Rowe 
and Wol és Flandin). and Perkins). 
stenholme)| 2196 Hill and 3443 Warren 

1434 Banner. Brown. (Hopkins), 

i440 Garvie and 2227. Eames. 
Skinner. 2466 | Lake (Van 

Rysselberghe). 
PATENTS SEALED. 
I.—Sealed July 21, 1882. 

No Name. No Name. No. Name. 

18&2 1882 1882 f 

227 | Hart. 483 | Edge 983. McNaught & 

B41 Cuoke, 457 Lake Menaught. 

351 | Holroyd, (Gillet et 1431 Smith. 

855 | Reddie Fils) 1531 Pritchett. 
(McAdams)}| 492 | Collinge and ] 1673 Barratt. 

60 Lake Collinge 2027. ~Whitting 
(Blythe) (Collinge). ham. 
362 Turner, 495 | Smith, 2083 ~=Keith. 
oid Carter. 510 | Jenkins 2100 Westwood & 
371 Dawson and 516 | Wirth Baillie. 
Dawson, (Widemann).j 2145 ~=Biack. 
750 «Abel Wallwork, 2165 Steitz, 
(Zucker). 79 | Johnson (Def 2178 ~=Dixon 

377s Bright Bisschop (Meister, 

404 Wood, 599 | Gough. Lucius, and 

431 Wirth 653 | Youug. Briining). 
(Heyne and] 669 | Clues. 2242 Erskine 
Hryne) $09 | Orth (Rumpff). 

450 Turner, (Doubleday) 2264 Johnston. 
Olver, and] $25 | Lascelles 2365 Like (Budd), 
Price 979 | Allison 

( Coppée) 
I1.—Sealed July 25, 1882. 

No Name. No. Name, No. Name. 

1882 1882 1882 

25u Haddan 453 Burnettand [1565 | Asthower & 
ver ). Burnett. Bicheroux. 

si. Henley 489 Skrivanoff 1413 | Willis. 

405 Ball. 496 Sailey. 1426 | Jones and 

407 | Fewster. 508 Wood. MacLeod, 

412) Lund. 543 = Fletcher. 1649 | Kennedy. 

427 Jensen 684 Heald. 1803 | Leask. 
(Wilms- 595 Sugden and [ Isl | Bouit 
mann). Binns. (Downton) 

429 Cliffe, Ainley} 612) C 2054 | Buchholz. 
and Dyer, S/ 2177 | Spence and 

450 Lake (Wire 3 és Spence, 

] } d White). 2214 Korth, 
Atherton). 722) Randall 2216 Summers. 

452. Myers. 89L Nordeufelt. 2240 | Gilmour. 

a5 Mond ol Fraser. 2272 | Hale. 

441 Varley and 903) Wynne. 2300 | Whiteman 
Judd 918 Haddan | (Lee). 

442 Myers. (Mihan), 2479 | Davison. 

443 Fosbery 975 Nottingham f 2531 | Lake 

445 | Jaffrey. (Pelletier). (Wood). 

456 | Shill, 989 Bolle. 2561 | Lockwood. 

1027 Beresford. 63 | Lake 
1199 ~=Kennedy. ( Weed). 


July 15, 1882, 


1%, 


18 














FINAL SPECIFICATIONS FILED. 


Nos. 5517, of the year 1881; 111, 211, 212, 213, 214, 


216, 218, 224, 232, 234, 242, 246, 295, 1437, 1529, 

all of the year 1882 

233, 235, 256, 238, 239, 241, 245, 248, 485, 
allof the year 1882. 

17, 251, 252, 253, 254, 257, 258, 259, 263, 281, 327, 
460 2042, all of the year 1882. 


262, 264, 267, 271, 273, 275. 


286, 287, 288, 299, 301, 


year 1882. 


all of the year 1882. 


276, 278, 282, 283. 


310, 323, 539, all of the 


5647, of the year 1881 ; 289, 292, 293, 294, 296. 
297, 298, 300, 302, 307, 309, 349, 376, 408, 877, 


805, 308, 311, 312, 316, 317, 318, 320, 324, 333, 


839, 340, 352, 377,421, 450, 483, all of the year 


PATENTS WHICH HAVE BECOME VOID. 


No, | 





1879 


2795 
2799 
2803 


2805 
2808 


1882. 





























Name. No. | Name. No. | Name. 
1879 
Port and 2814 Haigh and 2822 | Lake 
Varley. Milnes, | (Rousseau 
Eckhardt. 2816 | Ellis and and Co.) 
| (Johnson). Scott. 2824 | Baker and 
| Wilson 2818 | Marr. Baker 
| _ (Frings). 2820 | Marcet. ( Water house 
| Southwood. | 2821 | Zanni. and Brewer). 
Eisele, 2826 _ Hodgkinson, 
































No. | Name. No, Name. No. Name. 
1879 1879 1879 | 
2827 | Butterworth, ] 2810 Clark 2868 | Riley. 
Dickinson, (Werndl). 2870 , Simon 
and Catlow. | 2847 , Dawkins. (Schulte), 
2829 Glaser 2852 Lake 2871 | Allen 
(Hasdenteu- (Brown’. (Huntoon). 
Sel). 2853 Court 2874 Kirk. 
2832 Leach 2856 | Newton. 2875 Gaérin, 
2834 Kunkler 2863 Lake ( Wood Belicard, 
2837 = Lake and Wood). and Bas. 
(L' Herron). Parkins. 2877 Holt and 
2839 Hartmann. Clark (Youse) Duncan, 
2878 Wilson. 
L1.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 
| 
No. Name. No. Name. No. | Name. 
1875 1875 1875 | 
2476 0 Geary, 2516 | Lake (Cham- | 2524 | Sholl. 
2503 | Milla. berlin). LY Hardaker. 
2510 Clark 2518 | Canning and | 2554 | Plessner, 
(Desnos). Joel. 540 | Harris. 
| | 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 

















No. Name. No. Name, No. | Name, 
1879 1879 1879 
2928 , Latham and | 3003 Lloyd Wise 079 | Pitt (Miller 
Vay. (Faure). and Dichl). 
2935 Aitken. 3038 =©6Lake 3224 | Lake 
3149 Adcock and (Mills). (Pratt). 
Hassall. Boyd. 2973 | Campbell, 
2940 Williams. Ovens and 2992 | Hodgkinson. 
2958 Holliday Ovens, 3013 ack. 
(Grawitz). | 3094 Kesseler 3042 | Hodgkinson, 
2943 «Clark (Echtler). 
(Garcin), | 3441 Thompson 
(Mast and 








Martin). 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 

















No. | Name. | No. Name. | No. Name 
1875 | 1875 
4053 | Milner. Lucas. 3056 | Anthony and 
2623 | Jobnson Titley. Taylor. 
(Whipple). | 2726 Hewitt and 
| Heys. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JULY 22, 1882. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
fs stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mk. H. READER LACK. 


4679. Lifting Water: J.H. Palmer, Aston. [27.) 
—The water is raised by the action of ascrew-shaped cam, but the 
method of operation is not clearly explained. (Protection not 
allowed. October 26, 1881). 


4789. Apparatus for Holding and Using Gum, 
&c.: H. J. Haddan, London. (A. Rittimeyer, St. Gatien, 
Switzerland). (2d.J—Consists of a gum pot and a stand for the 
brush, (Protection not allowed. November 2, 1881). 


4791. Securing the Leather Tabs of Brace Ends: 
G.C. Reddick, London. [(2¢.]—They are secured by eyelets. 
(Protection not allowed, November 2, 1881). 


4973. Instrument for Testing Wire: H. J. Had- 
dan, London. (A. C. Woschnagg, Vienna), (2d.J—This is an 
instrument for measuring specific gravities of liquids. (Protection 
not allowed. November 14, 1881). 


5062. Pistons, &c.: J. Hopkinson, Sheffield. [6d. 
9 Figs.|—Consists essentially in forming the piston rings with an 
internal flange for the purpose of obtaining greater bearing surface 
against the piston block and cover, and also in the arrangement of 






































springs. AA! are the flanged rings; BB are springs which force 
the rings apart; C is a horizontal spring, and D D are stops secured 
to the rings for the purpose of expanding them laterally. Several 
modifications are described. (November 19, 1881). 


5075. Slashers or Sizing Machines: A. P. Dick- 
insonand W. Rossetter, Blackburn. [64 8 Figs.J}— 
The yarn beam is driven by a friction drum iu the usual way, but 
in order that the drum may fit any length of beam, within limits, 
it is dividedin the centre, and the two parts are connected by a 
tight and left-hand screw, by which they ean be made to separate 
or approach each other. As the yarn that wound between the 
two portions would be uncompressed, a second short drum is placed 
Opposite the empty space so as to partly overlap the two separated 
portions, and the beam rests in the hollow between the two drums, 
Worm gear is substituted for bevel wheels on the side shaft. 
(November 19, 1881). 


5232. Portable Heating Apparatus: W. Hutch- 
inson, London. [4d. 2 Figs.|—Consisis of a can and a spirit 
lamp. (November 80, 1881), 


5310. Purification of Alkaline Solutions: E. 





Carey, H. Gaskell, and F. Hurter, Widnes. [éd. 
3 Figs.}—To destroy the ferrocyanide of potassium contained in 
vat or tank liquors they are raised to an elevated temperature. 
after which the insoluble compounds of iron are separated by 
filtration, &c. (December 5, 1881), 


5402. Packing Manufactured Tobacco: O. W. 
T. Barnsdale, Nottingham. (2d.)—The tobacco is packed 
in an india-rubber pouch. (Protection not allowed. December 10 
1881). 


5423. Looms for Weaving: G. Geissler, Kirk- 
burton, Huddersfield. ([4¢. As the slay goes back a 
tappet on it strikes a part of the picking mechanism and moves 
the picker forward to meet the in coming shuttle. (December 
12, 1881). 


5424. Gas Stoves: E. A. Rippingille, Aston-justa- 
Birmingham. (5d. 33 Figs.J—The specification is long and 
relates almost entirely to details of construction whereby the heat 
of the products of combustion is more fully utilised than at present 
(December 12, 1881). 


5425. Preserving or Curing Meat. Fish, &c.: H. 
H. Lake, London. (A, Fowler, New York, U.S.A.) [6d.}—The 
process consists in subjecting the substance simultaneously to the 
action of salt, saltpetre, salycilic acid, and to a current of elec- 
tricity, (December 12, 1881). 


5426. Two-Wheeled Cabs, &c.: A. Forder, Wol- 
verhampton, [6d 6 Figs.]—Kelates to details of the windows, 
steps, and springs. (December 12, 1881). 


5456. Atmospheric Airand Gas Motor Engines: 
H. Williams, Southport. [8d. 20 Figs.)}—This inventio. 
relates (1) to a method of igniting the combustible charge in the 
cylinder. (2) To a novel construction of slide valve and igniting 
cell, (3) To a method of actuating such valve, (4) To the gover: 
ing mechanism. (5) To lubricating devices. (6) To the gener.! 
arrangement of parts, Air and gas areadmitted to the cylinder 
through the valve L; bis the gas-pipe conneeted to the passage 
d and to the ports e and e', which ignite the charge in the combus- 
tion chamber and are located so as to act for each forward and 
backward motion of the valve. There is a pocket ’ in the slide 
valve cover, which is kept supplied with acharge of gas and air at 
atmospheric pressure. This pocket is placed directly opposite to 
the passage d leading to the combustion chamber, so that during the 
travel uf the valve the pocket has direct communication through 
the ignition chambers e and e! and the passage d with the com- 
bustion chamber C. The relative positions of the passage d, the 


cbamber e e', and the pocket A are such that the moment before 
the igniting ports reach the passage they reach the pocket, and the 
flame in the port immediately explodes the combustible charge in 














the pocket, and then passes on and opens intothe passaged. The 
flame is by the force of the explosion in the pocket A projected 
through the passage d into the combustion chamber and “ pierce - 
with force the charge of combustible fluid” and thus fires th 
charge effectually. After each charge the pocket ’ is secured by 
the action of the cylinder B. The valve is worked by the device \. 
which consists of a crank-pin working in a slot of peculiar shap -. 
so as to give a similar motion on both the backward and forward 
strokes, The governing mechanism moves a stepped cam along a 
shaft and retains the gas valve open for a longer or shorter time 
according to circumstances, To cause the exhaust to take plac- 
the cylinder A is first put in communication with the vessel F tw 
allow the terminal pressure to escape, and then with the pump b 
for the extraction of the remaining products of combustion. Sup- 
posing the cylinder A to be charged and the piston to have con.- 
menced its return stroke, the firing takes place, and the effective 
stroke continues until the piston uncovers the port I, and the valve 
J forms a communication with the chamber F, These ports are 
kept open until the piston is nearly on the centre, when the valve 
puts the cylinder and pump in communication, and the remaining 
products are withdrawn and the new charge drawn in by the ex- 
hausting action of the ppmp. Reference is made to Specifications 
1692 and 3685 of 1880. (December 14, 1881). 


5465. Rails, Fastenings, &c.: for Railways: W. 
Seaton, London, [6¢. 10 Figs.)—The rails are of bridge or 
saddle section, and lie on longitudinal sleepers placed over cross 
ties. At the joints a metal plate is placed beneath the ends of 
both rails, and the two are united by a dovetailed key. The fish 
plates are bolted to the rail flanges. (December 14, 1881). 


5473. Opening and Closing Taps: T. G. Sharpe, 
Huddersfield. (4d. 2 Figs.)—This appears to be an arrange- 
ment to facilitate reading in bed. A clip is attached to the handle 
of the gas cock, and a string is connected to it at each end, so that 
the cock can be turned from a distance. (December 14, 1831). 


5493. Apparatus for Making Button-Holes, &c.: 
A. Helwig and J. Dewdney, London. [éd. 4 Figs.j— 
The cloth is fastened in a clip; the hole is then stamped with « 
die, and the clip pushed forward until the point of the button-hvie 
is under the needle, when the clip engages with the feed 
mechanism. It is carried forward in a straight line to form one 
side, then rotated through a semicircle to form the end, and 
finally carried forward again in a straight line for the remaining 
side. The needle has a side-to-side swinging motion, and the 
hook or looper a corresponding motion, (December 15, 1881). 


5504. Locks of Firearms: E. Bled and E. 
Richoux, Paris, and J. Warnant, Liege, Belgium. 
[Sd. 13 Figs.]}—The operation of the lock, which is particularly 
adapted for revolvers, is as follows: When the trigger is pressed 
back its nose takes under a lug and raises a pawl, thereby causing 
the cylinder to revolve, and at the same time raising the hammer. 
When the trigger is quite pulled back, the nose escapes from the 
lug, freeing the hammer, and allowing it to be brought down by 
the spring to fire the cartridge. (December 16, 1881). 


5519. Mechanical Pens for Perforating, Writ- 
ing, Drawing, &c.: J. H. Johnson, London. (. 
Henestrosa, Paris). (8d. 17 Figs.)—This pen is of the type of 
Edison's electric pen. It may be actuated, however, by a band 
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from any suitable motor, and is mounted on a radial arm by 
which the weight is taken off the band of the operator. (December 
16, 1881). 

5520. Locks of Firearms: E. Bled and E. Ri- 
choux Paris, and J. Warnant, Liege, Belgium. (6d. 
7 Figs}.— When the trigger of this Jock, as applied to rev Ivers, is 
pulled. its shoulder takes under a noseand lifts the hammer until it 
escapes from the nose, whereupon the hammer falls by the action 
of the upper part of the main spring and fires the cartridge, the 
cylinder being meanwhile held in position by a projection on the 
trigger engaging in one of the notches cut round its circumference. 
The trigger on being released by the finger is returned to its first 
position by the pressure of the lower branch of the main spring 
upon the shoulder, (December 16, 1831). 


5536. Dvnamo-Electric Machines: J. E. H. 
Gordon London. {6d 8 Figs.J—Kelates to improvements 
on the machine described in Specification 78 of 1881. That machine 
comprised two revolving wheels carr) ing electro-magnets and one 
stationary wheel } rovided with helices, there being as many electro- 
magnets on the wh: el as there were stationary helices. The inventor 
has found that the coils in adjoining helices interfere with each 





other, and to remedy this he now makes the number of helices of 
a stationary ring double the namber of the electro-magnets on a 
rotating ring. The magnets thus act alternately on the alternate 
sets of coils, and the intervening coils are practically idle and 
shield the others from mutual action. The cores of the helices are 
lengthened beyond what is actually required for the wire, and the 
plate to which they are attached is set back into a field of greatly 
diminished inductive action, ‘the space between the wire and the 
plate may be left empty or filled with wood. Fig, 1 is a sid 
elevation of the machine, Fig. 2 an end elevation Fig, 3 a sec- 
tion of one of the fixed rings and one of the inducing helices, 
and Fig, 4 is an elevation of part of one of the fixed rings, The 
ficrld magnets are carried on a rotating wheel A, the construc- 
tion of which can be seen in Fig, 2. Each magnet is provided with a 
pole-piece at each end. The specification describes the details of 
the various parts with great minuteness, but no claim is made for 
parts other than those described above, (December 17, 1881). 

5538. Breechloading Firearms, &c.: T. Norden- 
felt, London. (8d 20 Figs.]—1\he chief objects of the improve- 
ments are to make the mechanism specially strong, to make it 
safer, so that the gun cannot be discharged before the breech is 
closed, and also to increase the rapidity of fire by supplying 
cartridges out of a self-acting mugazine. The claims relate (1) to 
the cocking apparat»s consisting of a bar carried round with the 
breech bolc, and a tube surrounding the bolt and receiving the 
ends of the bar in inclined grooves, (2) To an automatic trigger. 
operating with the handle of the breech bolt and the catch. (3) 
To the mode of operating the feed apparatus by a lever and guide 
groove, (4) Toa barrow-like gun-carriage in which for travelling 
the gun is brought to an upright position over wheels at the rear 
of the carriage. (December 17, 1881). 

6539. Breechloading Firearms: T. Nordenfelt, 
London. (6d. 11 ftgs.}-—The object of the invention is to make 
@ strong mechanism and carriage for a quick-firing guo. Fig. 1 
is @ vertical section of the breech portion of a gun; Fig. 2 isa 
transverse section on line A B, Fig.1; Fig. 3 is a horizontal section, 
the breech being closed; Fig,4is a horizontal section, the breech 
being open. ais the breech-box and bis tne breech-block capable 
of sliding transversely therein; cis the firing pin and d a spring 
pressing it forward; e is the action bolt; {fare the handles of the 
action bolt and e! an arc of teeth upon it; a'a' are corresponding 
teeth upon the breech-box. By this gear when the action bolt is 
turned to open the breech the block is carried towards the left 
until the hole 5' is brought opposite to the bore; in closing the 
gear causes the block to be moved to the right until the firing pin 
is in the axial line; c' is a head by which when the action bolt is 
turned to open the breech the firing pin is forced back; h is a 
catch bo't which retains the flring pin during the closing of the 
breech and ¢3 is a groove in the action bolt which then contains 
the projection c'; e* is a groove in the action bolt which permits 
the firing pinto fly forward and fire the charge when the breech 
is clo~ed and when the catch Ais mov-d out of the way; & is the 
extractor with projections 474% which insure when the breech-blovk 
slides along the breech face the extractor shall receive a rolling 
motion. When the firing pin is forced back the catch bolt moves 
inwards to permit it to pass and then immediately returns and 
retains it; mis a trigger which operates by raising the catch pin 
bolt h and liberating the firing pin. The trigger boit can if desired 
be thrust in and then retained by turning it partly round. The end 
of the trigger bolt then stands in the path of the catch bolt 4, and 





both being inclined it results that the catch bolt is thrust inwards 
in the final movement of closing the breech; the firing is then 
automatic. The invention also relates toa pariicular combination 
or parts in a field guo and a naval gun, (Vecember 17, 1881). 


5542. Galvanic Battery: W. R. Lake, London 
(La Societe Universelle d' Electricite Tommasi, Paris), (6d. 5 Figs. j\— 
The battery is of the Daniell type. The distinctive features are that 
the two metals are used in the form of wire and are separated by 
parchment paper bent or folded into a cell, The illustration shows 
one modification. B represents crystals of sulphate of copper 
partly contained in a reserve pocket. Upon this lies a spiral of 
copper with one end insulated by gutta-percha and brought out to 
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serve as an electrode, Upon the copper is a diaphragm of paper 
and above this a support G for the zinc, the support being also of 
zin* and insulated on three sides to retard its consumption. 
Between the support and the paper there is a ring of hemp to keep 
the two separate. Eis aring of zinc wire that can be easily 
replaced when necessary. [ is the electrode for the zinc; it ends 
in @ split tube like a porte-crayon to serve as an attachment for 
the nextcell. Thereis also a layer of hemp cord below the copper. 
(December 17, 1881). 


5545.* Saing’s Overhead Sewing Machine: J. 
Graham. Dundee. (2/.]—Is for improvements on Patent 3493 
of 1874, (December 19, 1881). 


5546.* Softening Hard Yarn: L. A. Groth, Lon- 
don. (J. Balster, Chemnitz, Saxony), (2d.}—The hank is passed 
between rollers that have un endwise and also a rotating motion. 
(December 19, 1881). 


5547.* Apparatus for Cutting the Leaves of 
Stitched Books: L A. Groth, London. (2. Soderstrom, 
Upsala, Sweden). (2d,]—This is a guillotine machine. (December 
19, 1881), 


5549* Appliance for Throwing Dice: A. G. 
Labottiere, Westminster. (2d.j)—The dice are thrown out 
of the boxes by springs, (December 19, 1881). 


5550. Odometers and Registers: W.P. Thomp- 
son, London. (P. £. McDonneli, Chicago). (6d. 12 Figs.)— 
The counting apparatus consists essentially of a pair of hypo- 
cycloidal wheels. (December 19, 1881). 


5553. Manufacture of Packing for Steam En- 
gines, &c.: J. H. Chapman and . Harper, 
London. (4¢—The packing is tubular and is perforated with 
holes to allow the condensed steam to-flow out and aid the lubri- 
cation. Reference is made to Patent 155 of 1865. (December 19, 
1881), 


5554. Apparatus for Fastening, Releasing, and 
Preventing the Rattling of Window Sashes: B.C. 
Cross, Dewsbury, Yorks. [6d. 6 Fiys.)—The windowis 
locked by a hinged plate and a bar working in guides. (De- 
cember 19, 1881), 


5555* Apparatus for Filling Vessels with 
Liquids: E. Rouse, manchester. (2¢.}—‘Ihis is a nozzle 
wita an air vent soarranged that when the liquid in the vessel 
rises to the level of the vent it raises a float and stops the supply. 
(December 19, 1881). 


5556. Tramways: R.S. Cunningham, C. A. F. 
Vinkeles-Houssart, and W. May, London. _[é6v. 
12 Figs.j—The rail is in two parts. The upper has a head anda 
vertical fin or web, and the lower is of T section. Each part carries 
locking devices so arranged that if the upper be dropped into its 
place and slidden end wise it engages with the lower and locks itself 
in place, By this arrangement the rails can be renewed without 
disturbing the roadway. (December 19, 1881). 


5557. Cheques, &c.: A. W. L. Reddie, London. 
(HM. F. Berry, Brookiyn, N.Y, U.S.A.) [2d.J—The che que has mar- 
ginal rows of figures printed on it, Ali the figures re presenting a 
larger amount than that for which the cheque is drawn are to be 
torn off. (Protection not allowed, December 19, 1881), 


5558. Crankshafts: J. Dickinson, Sunderland. 
(4d. 6 Figs.j\—The pin and two crank arms are cast together of 
steel, The end of the shaft is formed like a face coupling and fits 
into a recess in the crank arm, the two being united by bolts. (De- 
cember 19, 1881). 
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5559.* Rendering Fabrics and other Materials 
Water Repellent, &c.: Clara B. Warner, London, 








[4¢.]}—The fabric is dipped in a solution of elastic gum, mineral 
oil, sulphuric acid, and water, (December 19, 1881). 


5560.* Production of Yeast for Bakti 
poses: E. A, Brock, London. (2¢.)—A mash is made 
from grain and stirred in shallow vessels. [tis fermented, and as 
the yeust rises to the surface it is skimmed off, (December 19, 
1881). 


5561. Apparatus for Increasing the Heating 
Effect of steam S.iler and other Furnaces, &c.: 
E. Fair, San Francisco, U.S.A. (0d. 6 Figs.)—Kelates to 
steam furnaces where superheated steam is introduced over the 
fuel. The apparatus consists of a combined water jacket and 
heater 80 constructed that the lower part furms an arch with an 
opening at the top just under the centre of the boiler, and extend- 
iug from the front the length of the firebox, This combined heater 
and water jucket extends up the sides of the boiler to above the 
water level of the water, where it is connected to the steam space. 
Above the said central opening aud directly under the centre of 
the boiler is placed uw superheater and distributor in such a 
position as to receive the concentrated heat of the furnace, (De- 
cember 10, 1881). 


5562. Machines tor Separating, Cleaning, and 
Decorticating Grain or seed; W. Surley anda J. H. 
Morsan, Lonuon. (td. 6 fiys.j—This cousists of uw vertical 
chamber of wire gauze, within which is au upright rotating shaft 
carrying radial arms set at an angle like the biades of a screw pro- 
peller. Lhe action of the blades removes the beards and a portion 
of the skin of the grain, which are drawa off by an exhaust fan. 
(December 19, 1831). 


5564. Revolving Firearms: W. Stringfellow, 
Mistley, Essex. jo. 6 Fiys.j—a« disc of metal contains ten 
radial cartridge coambers, and is mounted upon the stuck in 
a horizuntal piane in such a way that the mouths of the chambers, 
which project slightly beyond the disc, can be made to enter the 
barrel, ‘the firearm is discharged by an action that first forces 
tue mouth of one of the Chambers into the barrel, and then dis- 
charges the cartridge in the said chamber, The disc then falls 
back and is rotated to bring anutner chamber into position, (De- 
cember 20, 1581). 


5565,* Fleshing, Cutting Down, Shaving, and 
Finisning Sealskins, &c.: T.H. Potterand G. Rice, 
London, (24)—The skins are fed between @ roller and an 
ewmery-covered cylinder, (Vecember 20, 18381), 


5566.* Producing Electric Currents: A. Millar, 
Glasgow. (2¢.)—The generaior is of the * exploder” type in 
wuich a soft Keeper rotates before the poles of a permanent 
magnet wrapped with insulated wire. Several arrangements are 
mentioned, but not clearly described as regards their detail, 
(December 20, 1881). 


5567. Manufacture of Elastic Metal Bands to 
be Used as Bracelets, &c.: B. W. Fase, London. 
ibd, 7 #tgs.j—This is an elastic hoop divided at one place, (Le- 
cember 20, 1851). 


5568.* Locomotive and other Steam Boilers: 
J. Dickson, Liverpool. (24.)—Wart vf the exhaust steam 
18 passed through the tire, (Vecember 2v, 1831), 


5571. Manufacture of Floor Coverings: A. M. 
Clark, London. ((. 7. Meyer and V. BE. Meyer, Jersey City. 
U.S.A.) (bd. 1 Fig.J—Consists of a base of Canvas and layers of 
ground leather, mineral fibre, pigment and binding material. In 
sume Cases ground wood is employed im place of leather, (De- 
cember 20, 1581). 


5572.* Adjustable Supports for Small Looking- 
Glasses, &c.: E. A. Brydges, Berlin. (NV. Wieaerer, 
Firth, Bavarta), [(2d.j)—Cousirts of a metal arm fitting into a 
conical cup. (Vecember 20, 1881). 


5573. Telephonesand Telegraphs: W.R. Lake, 
London. (/. 4, Kodyers, Washington, U.s,A.) (8d. lv Fiys.j— 
Relates to a system of secret teiephony, in which two circuits are 
used in such a manner that any ove tapping but one is unable to 
obtain anything buta confused series of 8 gnais ‘She meéssace is 
sent from apy transmitting instrument through two or more 
circuits with rapid alternation. A receiver is placed in each 
circuit, 80 that the two receivers together give a continuous series 
of signals, the one supplying what the other omits. ‘he division 
of the messuge is effected by a contact maker, In place of the two 
receivers one receiver may be placed in both circuits. (Decem- 
ber 20, 1881), 


5574.* Manufacture of Fuel Blocks from Slack: 
J. Imray, London. (6.8. Puye, staniey, NJ, USA) (2a.J— 
ihe slack is first coked, and the guses utilised, and then the pro- 
duct is ground and compressed with tar, &c., to furm patent fuel. 
(December 20, 1881), 


6575. Tramway Locomotives, &c.: J. and J. 
Quick, London. (8d. 10 éiys.}—ihe engine is driven by gas 
either carried in a flexible reservoir or stored under pressure, ‘the 
motion of the machinery is continuous whether the vehicle be at 
rest or not, the power passing through a friction clutch which can 
be thrown out of gear by the driver ut pleasure, ‘The waste heat 
of the cylinder is utiised to expand the gas before it is used, 
(December 20, 1581). 


5576. Heads and Gratings for Air Inlets, &c., of 
Soil Pipes and Drains: nh. 8. Cregeen, Bromley, 
Kent. (44. 6 figs.j—lLhe grating is in the torm of a box to 
catch the dirt or stones that wouid otherwise fall into the drain. 
(December 20, 1831), 


5581.* Sewing Machines: N. Wilson, London. 
(2d.]—1n the absence of drawings the arrangement cannot be un- 
derstood. ,December 20, 1881). 


5582. Tipping Wagons or Trucks: H. Grafton, 
Lonaon, ['4. 5 Figs.j—ihe bogie carries two A trumes set 
transversely of it at each end. ‘lhe truck or cradie bas two 
wheels at each end, which stand upon the A frames as on rails. If 
the wheels on one side of the cradle run down the inclines 
and the wheels on the other side run up, the wagon will be tipped. 
(December 21, 1881). 


5583. Production, Transmission, and Distri- 
bution of Natural Forces by Compressed Air: W. 
EB, Gedge,Lonaon. (/, L. Champin, Lyons, France). (2d.)— 
Air pumped by water power into receivers and utilised where 
required. (Protection nut alowed, Decembcr 21, 1881). 


5585. Apparatus for Regulating the Transmis- 
siou of Motive Power: HK. J. Haddan, Londoa., (2. 
Kousstile, Saverdun, Parts), (6d. 6 Figs.J—'Vhe specitication illustrates 
the invention as applied to a horse year. ‘The waiu beam or lever is 
connected to the vertical shaft by a ratchet wheel and pawl ‘The 
rviauion of the lever t- nds t» withdraw the pawl, wuich is pressed 
to its work by a spring. When the power appled w the lever 
exceeds the amount that the spring wiil balance. the pawlis with- 
drawn, and the lever is free from the shaft. (December 21, 1881). 

5587, Construction and Manufacture of Barbed 


Fence Wire: £. G. Brewer, London. (7. 4. Lodye and U. 
G@, Washburn, Worcester, Mass,, U.S.A.) (td. 5 Figs,)—The barbs sr: 
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made by sharpened pieces of wire twisted round the main strand. 
(December 21, 1881). 


5588.* Apparatus for Transmitting and In- 
creasing the Power of Motors: E. G. Brower, 
London. (4. Grance, Waris). (2d.]-—The power is increased by 
a lever. (December 21, 1881). 


91. Clarifying Liquids: C. H. Roeckner. New- 
caatie-On- Fyne. Fa. Whigs |The liquid is forced slowly 
up a risingmain. The sediment falls back, and the clear liquor 
overflows at the top. (December 21, 1881). 


5592. Endless or Band Saws: J. H. Johnson, 
London. (//. 7uyssuzian, Paris). (6d, 4 Figs.j—In order that 
such saws may be made available for cutting fretwork they are 
provided with a hook joint, which can be undone to pass them 
through the material. A portion near each end is reduced to half 
thickness, and portions of the back and front of the extreme ends 
are cutaway 80 as to leave narrow tongues at each extremity of 
the saw, and these tongues are provided at relatively opposite ends 
with snugs or hooks. In the thin portions of the saw there are 
formed at equal distances from the tungues two longitudinal slits 
presenting bevelled edges nearest the ends of the saw, correspond- 
ing exactly to the snugs. To connect the ends of the saw the snugs 
are introduced into the slots and locked on the bevelled edges. 
(December 21, 1881). 


6593. Dynamo-Electric Machines: L. 8. Powell, 
London. (J. M. A. Gerard-Lescuyer, Paris). ["d. 3 Figs.) 
The generator is clearly shown in the drawings. C C are electro- 
magnets upon the circumference of a rotating wheel which runs 
between two circles of fixed helices. Fig. 2 is a side view of one of 








these helices with one of the covering plates removed. Athin sheet of 
metal] is interposed between each layer of wire in the coils as shown 
by thick lines, to assist in the inducing action and prevent the for- 
mation of extra currents. The induced currents are alternate in 
direction and the electro-magnets are excited bya separate gene- 
rator (December 21,1881). 


5595 Electric Callsfor Telephones. &c.: A. W 
Lake. London. ( W.C. Lockwood, Brook yn, U.S.A.) [64.5 Figs j— 
The call is sounded by the running down of a weight and the 
detent which holds the mechanism is liberated by an electric 
current, To make the connexion for sending the current it is 
necessary to wind up the weight at the sending end, and this 
guarantees that the apparatus shall always be set to receive a call, 
(December 21, 1881). 


5597.* Caloric Engine: A.M. Clark. London. (J. 
Schweizer, Soleure, Switzerland). |4d.)—This specification is not 
very clear, but the power appears to be obtained by heating the 
airand then cooling it to produce a partial vacuum. (December 
21, 1881). 

5598". Photographic Cameras: W. Lawley and 
H.S. Starnes, London. (2d.)—Is to enable sensitive piates to 
be easily handied out of doors without fear of exposure. (Decem- 
ber 21, 1831). 


5599. Insulated Conductors for Telegraphic 
Uses, &c.: W. Smith, London. (2/.}_-The dielectric is gutta- 
percha and zine white, (December 21, 1881). 


5603* Furnaces, &c., for the Consumption of 
Smoke: O. Trossin, London. ([2d.)—The coal is first 
distilled and thegases c nducted into the furnace, and then the coke 
is burnt. (December 22, 1881), 


5604. Galvanic Batteries for Electric Lighting: 
E. B. Burr, Walthamstow, and W. T. Scott, Strat- 
ford. Essex. (6d. 2 Figs.)—The battery is contained in a box 
or case divided vertically into two series of cells c' c?. The 
elements are zinc plates d, carbon plates e, and asbestos saturated 




















with a mixture of bichromate of potash, phosphoric acid, and a 
small quantity of nitric acid. A stand a receives the battery and 
carries an incandescence lamp to be lighted by it. (December 22, 
1881). 


5605.* Ambulance Stretchers; A. K. Irvine, 
Glasgow. [2d.]—Relates to details of construction, (December 
22, 1881). 

5606." Illuminating Candles: H. J. Haddan, 
London. (2. F. W. Lope and C. McKeone, Philadelphia, U.S.A.) 
(2d.]—The candle is of elliptical section and hasa flat wick. Itis 
= e from carbon oil, animal charcoal, and wax. (December 22, 
1881), 








5607* Lock for Dog Collars, &c.: C. Zender 
Berlin, ([2¢.] -The collar is a metul sheath provided with 
catches. (December 22, 1831). 


5608. Manufacture of Boxes or Cases for Con- 
taining Jewellery, &c.: W. RK. Lake, London. \/. //. 
Douarin, Paris), (6d. 21 Figs.j—The box is of stamped metal 
lined in the usual manner. (December 22. 1881), 


5609.* Preventing Radiation of Heat from Steam 
Boilers, &c.: C. Napier and J. ratersen, Aberdeen. 
(2¢4.}—The boiler is air jacketted, (December 22, 1881) 


5610.* Manufacture of Biscuits, &c.: F. Boucher, 
Plait:tow. (2¢)-‘The flour is mixed with mineral waters. 
(December 22, 1881). 


5612." Revolving Buoy: F. M. Duncan, Glasgow. 
(24.]-'The buoy bas fins or paddles that will be acted on by the 
tide, and its motion « perates a bell. (December 22, 1881). 


5614. Apparatus for Boring Rocks: J. T. Jones 
and J. H. Wild, Leeds. (8¢. 6 Figs.jJ—The invention con- 
sists, principally, in connecting the boring tools with an adjustable 
travelling frame that will facilitate the boring of the holes at 
regular intervals, The illustration shows the apparatus as usedin 
subaqueous borings. B is a carriage running On rails on two 
pontoons; Gare the tool-holders, and H the motors by which they 
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are driven. They are shown as Brotherhood engines. Each tool 
is hung from a monkey carriage by a chain that can be drawn in 
or paid out by a winch. LL are guide tubes, which are first 
inserted a little way into the ground to support the drill. 
Water is forced down the tool-holder to drive out the cuttings, 
and steam is supplied to the motor from a boiler on the 
pontoon. Instead of anenzinea dynamo-electric machine may be 
employed, and if the speed be too great gearing may be used to 
reduce it, (December 22, 1881). 


5615. Cables for Telephonic and Telegraphic 
Communication: J. N. Culbertson, Antwerp, and 
J. W. Brown, Lonaon. [64 5 Figs.)—\he wires are 
threaded thrvugh insulating perforated diagrams in pipes laid 
underground. ‘The pipes and wires are prepared in lengths and 
coupled in position, The wires are connected by short spiral 
springs. (December 22, 1881). 


5616. Production of Refined Sugar in Slabs. &c.: 
J. H. Johnson, London. (4, Weinrich, Vienna). (6d. 13 Figs.) 
—The sugar is run into moulds contained in boxes that can be 
readily opened. The bottoms of the boxes are then removed and 
an air-tight joint is made to an exhauster to facilitate the removal 
of the green syrup. (December 22, 1851) 


5617. Production of Cyanides of the Metals of 
Alkalies and Alkaline Earths: J. H. Johnson, 
London. (V. Alder, Vienna), (4d.)—The conversion of the car- 
bonates, oxides, hydrates, sulphates, or sulphides of the metals of 
the alkalies into cyapides is effected by the employment of the 
nitrogen of the air in combination with carbonising gases in closed 
apparatus with or without the use of carbonising metals, or of 
caustic or of carbonate of lime. The nitrogen is obtained by 
withdrawing the oxygen of the air through suitable sulphides, 
(December 22, 1881). 


5622. Automatic Harmonica: W.P.Thompson, 
London. (4. Harris, New York, U.S.A.) (6d. 2 Fiys.j—The 
harmoniea consists of an air pump secured over the air ducts of 
an ordinary harmonica, which is supported on a suitable frame 
carrying a perforated music sheet placed between the pump and the 
air ducts. (December 23, 1831), 


5623.* Measuring Electric Currents: C. A. 
Carus-Wilson, London. (4¢.)—Consists essentially in the 
employment for this purpose of @ secondary battery or batteries 
which, or each of which, is first charged or acted on by the current 
to be measured. and is then allowed to discharge or run down, or 
has its current reversed, these alternate actions bring repeated and 
made to communicate motion to or to regulate tle action of any 
given counting or integrating upparatus. Seven manners of carry- 
ing out the invention are briefly described, but the methods of 
reversing the connexions and actuating the counting mechanism 
are notexplained. (December 23, 1881), 


5625. Apparatus for Mechanically Cooling Air 
for Preservative Purposes, &c.: J. J. Coleman, 
Glasgow. (tid. 2 Figs.)}—Cilaims tne combination on one bed- 
plate of a gas engine and cylinders for the expansion and re-expan- 
sion of air. (December 23, 1881), 


5627.* Electric Call Signals: H. J. Haddan, Lon- 
don. (4G. W. Foster and F. B. Wiison, Parts), [(2d.)—ibe gong is 
operated by a coiled spring controlied by an electro-magnet. 
(December 23, 1881), 

5628. Knitting Machines: L. A.Groth, London. 
(C.1. Grosser, Markersdorf, Burgstaat, Germany). (10d. 16 Figs.j— 
Relates to the application of pattern apparatus to knitting machines. 
The specitication is very long and the apparatus is of tov elaborate 
a character to be intelligibly described within our limits. (Decem- 
ber 23, 1881), 

5631. Secondary Batteries : J.S.Sellon. London 
(2d.]- The invention claims constructing the * terminals, plates, 
supports, retainers, or frames employed in secondary batteries of 
@ material or materials not readily subjected to the destructive 
influence of oxidation.” * Carbon, either in a solid form or amal- 
gamated with other substances, or asbestos, wood, papier-maché, 
cellulose, either alone or in combination with metal not easily 
oxidised,” may be used for the purpose. (December 23, 18%1). 


5634.* Making Shear Steel, &c.: H. Eadon and 
C. Yeomans, Sheffieid. [2¢.)—The furnace is divided into 
two portions. The metal is partly heated in the first and fiuished 
in the second. The process of“ plating’ is notemployed. (De- 
cember 23, 1881). 


5635. Lamps for Velocipedes. &c.: F.S. Kendrick. 
Balsall Heath, (2¢.)—The lamp is phosphorescent. (De- 
cember 23, 1881). 


5636. Keyless Watches, &c.: C. H. Errington, 
Chester. {6d. 12 Figs.|\—A double action spring when pressed 
by the button works a ratchet fixed on the pillar plate, a second 
spring locks the ratchet, a third spring hasa cam ovits side, and 
is operated on by every other tooth of the ratchet, causing the end 
of the said spring to advance and recede from the balance staff. 
(December 23, 1881). 











5637. Automatically Controlling the Action 
of Marine Engines, &c.: RK. J. smito, Sunderland. 
{64, 4 Figs.|—The throttle valve of the engine is moved by @ 
piston working in a cylinder that can be put in communication 
with the condenser at either end, The distributing valve of the 
cylinder is operated by a pendulum, which always keeps its 





vertical position in spite of the pitching of the vessel. When the 
stern of the ship rises the pendulum causes the throttle valve to 
close, end vice versd4. K is the pendulum sustained sideways 
between guides; it is connected by an adjustable link I to a lever 
G coupled to the valve T, The central portion of this valve isin 
communication with the condenser and its extremities with the 
atmosphere. The cylinder can be swivelled in a horizontal plane 
pre any position with relation to the valve-box. (December 23, 
). 


5640. Letter-Press Printing Machines: A. 
Godfrey. London. [1(d. 13 FigsJ—Refers principally to 
machines with arotary impression cylinder. but is also partly 
applicable to platen machines. ‘he invention relates (1) to means 
for propelling the travelling bed; (2) to apparatus for taking off 
the sheets of paper after they are printed; (3) to means for inking 
the type without employing extra inking rol-ers; (4) to regulating 
the supply of ink to any part of the forme; (5) to damping the 
stones ; (6) to means for deadening the shock on the teeth of the 
driving mechanism of the bed. (December 23, 1881). 


5641. Rotary Engires: B. J. B. Mills. London. 
(P. Dall 'Orto, Genoa). {6d.J}—The abutment is a lanette shaped 
cam that turns its hollow side for the piston to pass. and then one 
of its horns to make the joint. This appears to be the only feature 
of novelty. (December 23, 1881). 


5642. Refrigerators: G. C. Roberts, New York. 
(6d. 5 Figs.j—The frigerating chamber contains a box of ice 
through which the incoming air is made tocirculate. The effluent 
ive water also flows along the airway. (December 23, 1881). 


5643.* Apparatus for Working Railway Signals 
A. Gough, suckingham. (2¢)—A roller on the train sets 
the signal as it passes and lowers the preceding one. (December 
23, 1881). 


5645. Machinery Employed for Preparing and 
Spinning Cotton, &c.: J. Walker, Hyde, Cheshire. 
(64. 4 Figs.)—Relates to that class of preparing machinery ina 
which the drawing roliers are fixed on an inclined frame, and is to 
prevent the top roller running down in case it becomes lapped 
with waste. The invention consists in the use of an inclined 
bearer fixed to the strap, hook, or cap web used for weighting the 
rollers, This stands up in front of the axes of the roller and pre- 
vents its geiting away however its diame'er may be increased. 
(December 24, 1881). 


5646. Mechanical Musical Instruments: W. P. 
Thompson, London. (+. Harris, New York). (64. 4 Figs.) 
—Kelates (1) to the combination with the usual jacks or push- 
pins of a laterally moving block which holds the push-pins, and 
at same time embraces the perforated paper strip, so that when 
the strip moves laterally the block will also move ard keep the 
pins in proper position with relation to the strip; (2) to beilows 
valves ; and (3) to double action disc valves, (December 24, 1881). 


5648. Manufacture of Cut Wire and Wrought 
Nails: J. Grimshaw, Leeds. [8¢ 4 figs.;—The inven- 
tion consists in the application o: electricity for heating the screed 
prior to its being cut in the nuil-cutting machine. A machine 
suitable for the purpose is described in the specification. (Decem- 
ber 24, 1881). 


5650. Manufacture of Alum: P. and F. M 
Spence, Manchester. (4/.i\—Refers to the manufacture of 
soda alum by mixing cold saturated solutions of said alum with 
stronger solutions of higher temperature, so preventing the ten- 
dency of such solutions to solidify without crystallisation, or if 
solidified to change the solid into the crystalline form by said 
mixture with the cold solution. Claim also using alum so made 
for various purposes where it can be used instead of potash or 
ammonia alum. (December 24, 1881). 


5651. Electric Current Meters: St. G. Lane Fox, 
Westminster. j6d. 4 Figs.j—Has reference to meters of the 
class described in Specification 4626 of 1878. Referring to the 
illustration, C C is an eleetric motor that actuates the apparatus. 
it acts upon a horizontal sway beam, which makes and breaks the 











{ all 





circuit every time it touches the contact springs F F. There is a 
spring I to insure the beam always stopping in a position from 
which it can start when the current begins to flow. The motion 
of the beam is communicated by a pawl to a wheel on a 
vertical shaft, This shaftis jointed in the middle and carries at 
its upper end a conoidal friction drum Q, which runs in contact 
with a disc R. This disc and its shaft is raised or lowered by the 
magnet A according to the current passing, and therefore rotates 
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at speeds that are proportionate to the consumption of the electric 
energy. The lower end of the shaft drives a counter. The cone is 
turned toa shape that will give correct results. (December 24, 
1881). 


5652.* Winding and Regulating Watches: A. 
Burdess, Coventry. (2d.]—Relates to an improved keyless 
mechanism. (December 24, 1881). 


5653.* Tricycles, &c.: J. Harrington. London. 
[2u.]—Relates to driving gear of velocipedes having two driving 
wheels. (December 24, 1881). 


5657.* Bolards or Capstans for Fishing Vessels: 
J.and C. Eskriett, Lincoln. (2¢.)—Has reference to such 
apparatus for rope-securing purposes, and consists of a revolving 
block or “bolard,’ a towing samson and baseplate. (December 
24, 1881), 


5658. Pickers for Looms: E. Hollingworth, 
Dobcross, Yorks. [6d 5 Figs.]—Relates to pickers of the 
class which have a vertical pin to receive one end of the leather 
picking arm, and are mounted on two spindles “one behind the 
other.” The improvement consists in making the stud horizontal 
and placing the spindles one over the other ina vertical plane. 
(December 24, 1881). 


5659* Gas Pressure Accumulators: F. H. F. 
Engel. Hamburg. (J. Alinkerfues, Gottingen). [2d.]—Has 
for object the accumulation of power produced by repeated and 
momentary risings of gas pressure, which power may be used for 
regulating the flow of gas toburners, (December 24, 1881). 


5660. Electric Lamps: L. S. Powell, London. 
(J. M. A. Gerard-Lescuyer, Paris), (6d. 9 Figs.]—~Figs. ] and 2 are 
two elevations ofa lamp to be worked by alternating currents. The 
upper carbon-holder is connected to a piston working in a copper 
eylinder surrounded by a coil of fine wire E in a shunt circuit. 
Between the cylinder and the coilisa tube of iron acting as the 
core of the coil. The lower carbon-holder is carried by a movable 
frame consisting of two rods A A able to move endwise, and sup- 
ported by adjustable springs. The separation of the carbons is 
effected by means of aniron armature ©, broken away in Fig. 2. 
connected with the two rods A A, and situate underneath the lower 
extremity of the magnet E. When the magnet is excited the 
armature rises and carries the lower carbon with it. The descent 
of the upper carbon is arrested when required by a brake or device 
worked by the upperextremity of the same magnet. This brake 
consists of two vertical rods connected together at their upper 
extremities by an armature T, and jointed at their lower extremities 
to two bent claws U capable of oscillating on pivots V, That part 
of each claw which faces the upper carbon-holder terminates in a 
sector provided with two projections capable of clasping the 
curbon-holder. Two helical springs W serve to counterbalance 
the weights of the rods and brake. Before lighting the lamp the 
carbons are separated so that the current passes entirely round 
the coil, which becomes excited and attracts both top and bottom 
armatures. The attraction on the upper one has the effect of 
drawing down the rods S S and opening the claws U ; thus the 
upper carbon-holder is freed and descends slowly, at a rate 
dependent on the opening of the air valve. The lower armature 
is also attracted and raises its carbon to meet the upper one, 
When the two are in contact the magnet loses its power, the lower 
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carbon drops to e-tablish the arc, and the upper one is locked by the 
brake device. In a modified lamp ,of this type adapted for 
use with either direct or alternate currents, a second coil in the 
lamp circuit is placed below the armature O and acts upon it in 
opposition totheshunt coil above. In another form of lamp the 
descent of the upper cerbon-holder is regulated atone hy the 
action of air admitted toa cylinder, such as H, by a velve. This 
Jamp is provided with a fine and a coarse coil, the former being 
the uppermost. Acopper tube is passed through both coils, and 
encloses another copper tube sliding within it fura short distance. 
The upper end of the inner tube carries a piston and the lowerend 
anarmature. That partof the tubes which is surrounded by the 
lower coil is enclosed in an iron sheath, which constitutes the acting 
core of the coil. The valve for controlling the descent of the upper 
carbon-holder is suspended within the upper coil, which acts as a 
solenoid, and is of the piston valve type, covering a port in the 
side of the tube in which it moves. This valve being of iron i 
drawn down when the coil, which surrounds it, is excited, in con- 
sequence of an abnormal! resistance in the arc, and air is admitted 
to the cylinder, in which the piston carrying the upper carbon- 
holder moves. The lower carbon is supported as shown in the 
illustration. The specification also describes a slightly modified 
valve arrangement witha conical valve. (December 24, 1881). 


5661.* Pipes for Containing Electrical Con- 
cuctors: J.H. Johnson, London. ((. Labye and L, de 
Locht-Latye, Paris). (4d]—The conductors are laid in cast-iron 
jointed troughs covered with lids. The wires are separated by sea- 
sand, pounded glass, or with a mixture of asphalte and resin, and 
the borizontal layers are covered with sheets of glass. (December 
24,1881). 

5666.* Apparatus for Propelling or Assisting in 
the Propulsion of Small Boats: A. Burgess. 
Coventry. (2d.)—Consists of a ecrew propeller actuated 
through gearing by treas. (Lecember 24, 1881). 


5667. Collection and Distribution of Electric 





Currents: S.A. Varley,London. [6¢. 8 Figs.|—Accord- 
ing to this invention the contact pieces that are in contact with the 
insulated segments of the commutators of electric generators 
move over them with a rolling friction and have a motion of rota- 
tion slightly greater or slightly less than the circumferential velo- 
city of the segments. The illustration shows one method of carry- 
ing out the invention, The commutator is made in the form of a 
lantern pinion, all the teeth being insulated from one another. 
The collectors are toothed wheels D D' gearing with the lantern 
a 
aa 

| 








pinion, and carried in pivotted frames, which can be forced 
towards the pinion by an elastic pressure by means of the springs 
M and set screws K, The spring J tends to move the frames in 
the opposite direction. F E are brake springs which bear against 
the toothed wheels to prevent back lash. The specification illus- 
trates another form of commutator with plain insulated segments 
running in contact with grooved cylinders that are driven posi 
tively by gearing on the central axis of the armature at a circum- 
ferential speed slightly greater or less than that of the commu- 
tator, (December 24, 1831). 


5680. Middlings Purifiers: C. D. Abel, London. | 
(C. Oberdorfer and C, Koenig, Vienna). (6d. 3 Figs.)—The features } 
of novelty are (1) constructing middlings purifiers with a number 
of air inlets to the several compartments, such air inlets being made | 
to increase in size towards the lower end of the machine, so as to 
admit air currents of increasing strength; (2) constructing the | 





} 


compartments of rows of bars adjustable to and from each other | 
so as toregulate the width of the compartments according to the | 
description of middlings to be operated on. (December 27, 1881). 


5697. Production of Artificial Human Milk: P. | 
T.J.Voltmer, Birmingham. (0. Lairmann, Altona, Hol- | 
stein). {(4d]—** With intent to deceive,” the milk of cows and | 
* other domesticated animals” are treated with addition of water, 
cream, sugar, &c,, so as to make it resemble human milk, and fit | 
for the food of children brought up by hand, (December 28, 1381), | 


5706. Apparatus for Lubricating Bearings: H. | 
Reisert. Cologne, Prussia. [td¢. 2 Figs.}—The lubricant, | 
which is supposed to be viscous, is placed in a cylinder and forced | 
into the bearing by a piston. The piston is propelled down steadily 
by weights or at intervals by a screw. (December 29, 1881). 


5707. Manufacture of Rotary or Rose Cutters: | 
Cc. D. Abel, London. (WW. Lorenz, Carlsruhe, Baden.) (6d. | 
16 Figs.}—The cutters are manufactured by stamping or striking | 
with dies. A pattern is first made, and after hardening is used | 
for striking a mould. This mould is afterwards employed for 
striking other cutters. The hardening process is that described | 
in Specification 115 of 1879. (December 29, 1881). 

1882, 

2. Refrigerators: P. M. Justice, London. (iH (. 
Goodel, Atchison, Kansas, U.S.A.) [6d. 3 Figs.}—Consists of a 
refrigerating room having an ice box occupying the entire upper | 
part in combination with a series of drainage bars whereby the | 
wuter of condensation and of the melting ice is carried off. The | 
(January 2, 1882). 


12. Railway Carriage Axle-Boxes, &c. W.Clark, 
London. (C.£. Candee, New York, and A. G. Story, Little Falls, | 
4V.¥..US.A.) (6d. 5 FigsjJ—The box has three friction wheels ; 
which support and guide the journal and also a reservoir for | 
lubricant from which oil is continually raised by a chain, (January 
2, 1882). 

35. “Brougham Hansoms.” J. Marston, Bir-| 
mingham. [(d. 16 Figs.J}—Claims (1) folding doors capable of 
opening outwards and inwards. (2) Preventing draught at their 
hinged edges, when closed, by tongues on the doors engaging 
with grooves in the door pillars. (3) Preventing draught at their 
meeting edges by using a convex plate on the edge of one door 
embedding itself on the edge of the other. (4) Bolts for fixing 
the doors in the open position. (5) (sutters on the doors for carry- 
ing off rain. (6) Eyeletting the bands used for raising and lower- 
ing the glasses, (7) Wedges for relieving the hinges from pressure 
when the doors are closed. (8) Back laterally sliding windows. 
(January 3, 1882). 


649. Spring and Block Tip Wagons, &c.: J 
Watling and E. Chaston, Lambeth. [fd, 8 FigsJ— 
Refers to the application of two or four-wheeled van wagons or 
carts as tipping wagons. The upper body is, by an arrangement 
of friction rollers and gearing, caused to move lengthwise over the 
lower body, and also to be tipped. (February 16, 1882), 


1063. Processes for Extracting Metals from 
their Ores, &c.:H. H. Lake, London. (V. F. kvans, 
Philadelphia, U.S.A.) [6d. 1 Fig.J]—Consists essentially in the 
use of chlorine gas under sufficient pressure to accelerate its action 
in reducing the metals to the form of chlorides; and in recovering 
the unused or uncombined gasfrom the ore undiluted and in the 
same condition as when it entered the chlorinator. The invention 
comprises apparatus for the purpose. (March 4, 1882) 


1343. Dust Collectors for Flour Mills: L. Varicas, 
London (S. L. Bean, Washington. U.S.A. (6d. 3 Figs.)— Relates 
to balloons for collecting and grading flour dust in mills, such as 
described in a former patent specification, The object of the in- 
vention is to intermittently suspend the action of the air current 
in one or more of the angles or separating chambers of the 
stellated balloon at a time, so that the dust which has collected 
upon the cloth-covered sides will be relieved from the pressure of 
air and the cloth be more rapidly freed from dust by the action of 
the knocker. To this end there is provided an automatically acting 
gate for intermittently shutting off the current of dust-laden air 
from one or more of the sifting angles. With this gate there is 
combined a knocker adapted to give a trembling vibration to one 
or more of the angles just as the air is cut off. (March 20, 1881). 


1848. Manufacturing Crystallised Anhydrous 
Grape Sugar: W. R. Lake.London. (4A. Behr, Jersey 
City, N.J.,U0.8.A.) [4d.]—The process consists in forming a highly 
concentrated watery solution of grape sugar, depositing same in a 
receptacle, with or without admixture with a minute proportion 


claims relate to details of constraction. 
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of finely divided crystallised anhydrous grape sugar, maintaining 


the solution at about 90 deg. Fahr. until complete crystallisation 
has taken place, disintegrating the mass, depositing it in the 
basket of a centrifugal machine and draining it. (April 18, 1882), 


1932. Self-Levelling Ships’ Berths: A. A. Young, 
Boston. U.S.A. [6d, 12 /igs.]—Consists in supporting the 
main oscillating beam upon a crosshead in such manner as to be 
longitudinally adjustable upon the latter and in supporting the 
said crosshead in turn adjustably upon its supports, the object 
being to enable the centre of oscillation of the berth to be varied tu 
suit the person occupying it. (April 22, 1882), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, ani 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offiees of ENGINEERING, 36 and 4, 
Bedford-street, Strand. 








FOREIGN AND COLONIAL NOTES. 

Rolling Stock on the Philadelphia and Reading Rail- 
road.—An ofticial report states that there were constructed 
at the car shops of the Philadelphia and Reading Railroad 
Company in Reading, last year, 2 eight-wheel passenger 
cars, 700 coal cars, 297 gondola cars, 180 horse cars, 12 
refrigerator cars, 50 stock cars, 30 tracks for oil tanks, | 
cabin car, 9 four-wheeled cabin cars, 1350 in all. More 
cars were needed and more would have been built, but the 
material necessary could only be procured with the greatest 
difficulty. Twenty-five of the Centennial passenger cars 
have been fitted up as first-class cars, at a cost of 1552 dol-. 
All the merchandise cars have been loaded to an over- 
weight, and the capacity of the coal cars is only limited by 
the quantity that can be placed on them. Increased shop 
facilities are required for the construction and repair of 
rolling stock, especially for the locomotive department at 
Reading. 

The Future of Iron.—A well-known French steelmaker, 
discussing the future of iron, recently made the following 
remarks, which deserve some attention as representing 
the views of a practical man on the subject. ‘‘ Those who 
are occupied in the manufacture of Bessemer steel know 
how difficult it is to obtain with regularity the extra soft 
steel employed for boilers in the French navy. Such metal 
appears only to be made in the Martin furnace, and even 

hen it is necessary to employ picked material in its manu- 
But by the new Bessemer dephosphorising 
(Thomas-Gilcbrist) process, steel of an extraordinary degree 
of softness can be obtained with the greatest facility, and 
at a price less than that of ordinary steel. By heating a 
pig containing from 1.5 to 2 per cent. of manganese, we 
obtain after the decarbonisation and dephosphorisation is 
finished, a non-oxidised metal which does not contain more 
than traces of carbon or manganese. If it is desired that 
the steel should be entirely free from any tendency to red- 
shortness we may add from 0.25 to 0.50 per cent. of a rich 
ferro-manganese to remove any traces of oxygenisation. 
The only precaution to be taken to obtain a soft steel is to 
choose pig (if direct working be employed) which contains 
sufficient mar ganese.”’ 


Defences of Victoria.—Defence measures continue to 


receive the attention of the Victorian Government. Sir 
Bryan O'’Laghlen, Mr. Bent, Colonel Scratchley, and 
Major Bull recently visited the forts at Port Philip Heads. 
The works at Queenscliff, Point Nepean, and Swan Island, 
were also inspected, and improvements were resolved upon 
which will be executed within eight months, and will com- 
plete the equipment of the fortifications. 


Swiss Railways.—An official report gives the total 
length of Swiss ordinary railways in running order at 
1594 miles, and that of special lines, funicular, and short 
mountain railways at 33 miles, making a total length of 
1627 miles, exclusive of the St. Gothard system, which 
does not figure in the returns. The capital invested in 
Swiss railways is returned at 38,492,6211., of which 
13,560,0001. have been raised by shares, 3,280,0001. by 
cantonal and other subsidies, and 21,600,0001. by loan. 
The average cost of their construction per mile was 12,1481. 
for the ordinary and 84741. for the special lines. This dif- 
ference arises from the fact that, although the actual 
making of mountain lines is more expensive than the mak- 
ing of ordinary lines, the value of the land over which 
they run is for the most part little more than nominal. 
The revenue in 188) from passenger traffic amounted to 
940,0001., and from goods traffic to 1,260,000/. Adding 
miscellaneous receipts the gross total was 2,400,0001. The 
working expenses, including maintenance of permanent 
way, were 1,260,0001., equal to 52.48 per cent. of the gross 
receipts. The balance available for dividends and interest 
was thus 1,160,000/. In 1880, the receipts of Swiss rail- 
ways available for interest and dividends were only at the 
rate of 3.10 per cent. per annum, and there are some lines 
which make no more than their working expenses. Of 
the net revenue, 1,100,000/. went for interest on loans or 
‘special funds,’’ leaving for the ordinary shareholders 
220,0001., equal to about 13} per cent. per annum upon 
their capital. 


Rails on the Great Central Belgian Railway.—The 
Great Central Belgian Railway Company has prepared 
some elaborate statistics as tothe wear and tear of rails 
upon its system. It appears that after twelve years’ ser- 
vice only 0.38 per cent. of the steel rails laid down upon its 
system in 1869 had been withdrawn in 1881. On the 
other hand, the proportion of theiron rails laid down in 
1869 and withdrawn in 1881 was 95.74 per cent. of the 
whole number employed. Since the organisation of the 
Great Central Belgian Railway Company in 1865, it has 
employed 79,116 tons of rails, of which 67,569 tons were 
iron rails and 11,547 tons steel rails. Of the iron rails laid 
down, 31,874 tons have been replaced, while of the steel 
rails laid down only 3 tons have been replaced. 
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The Marine Steam Engine, a Treatise for the use of Engi- 
neering Students and Officers of the. Royal Navy. By 
Ricuarp SeEnNerr. ‘London: Longmans, Green, 
and Co. ae 

THis treatise on the steam engine 18 a thoroughly 

practical work in which lucid explanations of theo- 

retical principles are not wanting. The author’s 
position as First Assistant to the Chief Engineer, 

H.M. Dockyard, Devonport, and his previous ex- 

perience as lecturer in marine engineering at the 

Royal Naval College, and his being a F ellow of the 

Royal Naval School of Architecture and Engineering, 

are all high recommendations for a treatise princi- 

pally intended for students of marine engineering 
and naval officers. 

The author does not claim to have put forward 
very much that is new, but he has had access to a 
vast source of accurate information with regard to 
the details of the modern marine engine, and the 
results obtained in the working of these in the 
Royal Navy, and, having the necessary scientific 
training as well as sound practical knowledge, he has 
been able to make up a most valuable book on the 
steam engine. It is not a book written for young 
draughtsmen to enable them to make drawings of a 
inarine engine properly proportioned in all its parts, 
it is rather written to communicate an intelligent 
idea of the general construction and uses of all the 
parts of steam boilers and engines and the pumps 
and valves on board of war ships, with a fair 
knowledge of the modern theory of heat, the 
principles of hydraulics in their application to 
propellers, a popular grasp of the chemistry of com- 
bustion, an insight into indicator diagrams and the 
method of transforming these into diagrams of 
twisting moment. The manner in which the author 
has completed the task he has set himself merits 
our commendation. 

In a book of over 600 pages it is to be expected 
that an author may by aslip of the pen, perhaps 
an alteration of one sentence in his manuscript, 
omitting at the same time to alter another sentence 
to be in agreement with the new construction, seem 
to be in error in some places. It is generally easier 
for a stranger to discover those slips than for the 
author himself to whom it is sometimes possible to 
read a sentence, understanding it in a sense which 
is quite correct, but which is really not the mean- 
ing conveyed by the printed words to another mind. 
The following illustrations of this non-agreement of 
words with thought will be interesting to the author, 
and may be of use to some readers. 

At page 39 we are told that *‘ When oxygen is 
one of the constituents of the coal, it unites with 
twice its volume of hydrogen, forming steam, and 
reduces the evaporative power of the coal by the 
equivalent of the hydrogen so absorbed.” This 
reads as if the chemical union of hydrogen and 
oxygen in combustion produced cold, because of 
steam being formed. Steam is always formed by 
the combustion of hydrogen, the flame of the oxy- 
hydrogen blowpipe is itself just superheated steam 
if the combustion is perfect. What the author 
meant to say is, no doubt, that, when in the analysis 
of a sample of coal oxygen is found to be one of the 
constituents it is always considered to be already 
united either with hydrogen or with carbon, and as 
it is the uniting which produces heat, the proportion 
of hydrogen or of carbon so allotted is practically 
already burnt and must be deducted from the fuel 
value of the analysis. It makes no difference, 
numerically, whether it be supposed to be united 
with hydrogen or with carbon, and so it is always 
allowed for as all combined already with hydrogen. 
Further, the oxygen and the hydrogen in the coal 
cannot be considered as volumes of hydrogen and 
volumes of oxygen in the same proportions, as these 
would unite in the form of gas. The oxygen and 
the hydrogen in the coal are in the solid state, they 
are not gases, their combining proportions ought 
therefore to be given by weights not by volumes, 
for their relative volumes in that condition are 
quite unknown. 

On the same page we find the following: ‘‘ At 
first the union of oxygen with the carbon is complete, 
and carbonic acid gas is formed ; but this gas as it 
rises through the fire takes up another element of 
carbon, forming carbonic oxide gas, and unless 
arrangements are made to consume this gas by add- 
ing an additional element of oxygen, a large quan- 
tity of heat will be wasted.” If the language 
adopted had been that of molecules and atoms, the 
meaning would have been clearer. The first *‘ an- 

















oxygen. 

At page 72, about boilers: ‘‘In most of these 
boilers the tubes are inclined upwards slightly from 
the combustion chamber to the smokebox. This, 
as previously stated, is not the way to get the most 
eflicient action of the tube heating surface, but it is 
supposed to increase the draught, and has conse- 
quently been very generally adopted.” We have 
always understood that the inclination of the tubes 
is solely to get more plate between the bottom of 
the smokebox and the tops of the furnace mouths so 
as to get larger cleaning holes below the smokebox, 
as may be seen by examining the boiler shown on 
page 70 of Mr. Sennett’s book. 

At page 113 : ‘‘In some cases, in which the lower 
cock of the glass gauge has been bolted directly to 
the boiler, at or near the level of the highest part 
of the heating surface, it has been connected to the 
lower part of the boiler by a pipe inside. This 
practice is incorrect and dangerous, as by opening 
the drain cock on the lower part of the gauge appa- 
ratus, water would issue, even if the level were 
considerably below the top of the heating surface, 
which might cause misleading deductions to be 
drawn as to the safety of the boiler.” 

What is really dangerous in this is not that a 
pipe is led inside to the lower part of the boiler, as 
the author would lead his readers to believe. If the 
inside pipe be made as it ought to be made, carried 
up open-ended into the steam space as well as 
down open-ended to the lower part of the boiler, 
the water gauge indications will be quite reliable. 
The author seldom enters into the reasoning which 
explains such remarks as this; if he had done so in 
this instance he could not have failed to point out, as 
we have done, the real defect, and in this way he 
would be guiding the reader to what is right as well 
as warning him against what is wrong. Wherever 
the inside pipe has been taken away on account of 
this defect it ought to be replaced with the steam 
space extension added, the steady water level indica- 
tion would then be obtained without incurring any 
danger. 

At page 120, after describing self-acting steam 
stop valves, that is self-closing valves : ‘‘ There are, 
however, certain inconveniences connected with the 
use of these valves which should be mentioned. 
Unless special provision be made, it is not possible 
to work any boiler fitted with those valves at a 
lower pressure than the others. This prevents a 
boiler being set apart and worked at a low-pressure 
for distilling purposes only.” The second sentence 
is what we cannot quite understand. The first 
sentence is only true in respect to working in con- 
nexion with the other boilers supplying steam to 
the engine. There may be then a small difference 
between the pressures when the valves are not self- 
closing, and even a small difference might violently 
close a valve, perhaps breaking it. We cannot 
understand how this objection can operate at all 
when a boiler is set apart for distilling purposes. 
Perhaps there is something not explained. 

At page 154: ‘‘In a well-designed condensing 
engine, the back pressure, or what is technically 
called the vacuum, is from 3 lb. to 5 lb. per square 
inch absolute.” Back pressure is never called the 
vacuum. This is evidently a mere slip of the pen, 
but it might disturb the engineering fundamentals 
of a naval officer. 

At page 259 the graphic solution of the link mo- 
tion problem by an arc of centres of positions of equi- 
valent eccentrics is the same as is given in Rankine’s 
shipbuilding, but in the table of errata of that work 
an important error is pointed out. Mr. Sennett has 
given it uncorrected. He makes the are of centres 
and the link are similar arcs, whereas the are of 
centres ought to subtend twice the angle of the 
other. 

At page 334 : ‘ To avoid uncertainty the auxiliary 
valve levers should be so fitted that when they are 
worked to starboard they should tend to move the 
piston in the same direction, and vice versd.” The 
author has evidently the horizontal engine always 
before his mind. The words ‘to starboard” ought 
to be left out, the instruction as it stands could not 
be carried out for a vertical engine. 

At pages 473, 474, and 476, illustrations of indi- 
cator diagrams for derangements of slide-valve or 
eccentric are given. Unfortunately the diagrams are 
not what they ought to be, by some overlook all 
the diagrams are for the eccentric wrong, even when 
they are stated to beas for the valve wrong. That on 
page 476 is said to be: ‘‘ Suppose the slide valve 





other element” consists of one atom of carbon, the | incorrectly set on the rod, so that the leads on the 
second ‘* additional element” consists of tuo atoms of | 


opposite ends of the cylinder are not equal to each 
other : the eccentric being set at the proper angle 
of advance. In this case all the operations on one 
side of the piston will be too early, and on the other 
too late.” Such a derangement of operations could 
be produced only by having a separate slide valve 
for each end of the cylinder, the one operated by 
an eccentric advanced the other by an eccentric put 
back. The combined diagram given with these 
explanations is, accordingly, made with one card as 
for eccentric advanced, a7\d the other as for eccentric 
late, and the cards are inconsistent with themselves, 
showing that they have been produced by indepen- 
dent valves with independent valve motions. We 
therefore object to diagrams in Figs. 183, 184, 
and 187. 

In Fig. 239 the dotted line ought to be vertical, 
the trigonometrical expression is right in the text for 
vertical. By the error in the figure a much simpler 
solution than the trigonometrical one given is unin- 
tentionally held back from the student. 

These criticisms ought to be accepted by the 
reader as evidence that our commendation of the 
book is not given without examination, the points we 
have referred to are contained in a very few pages out 
of the more than 600 making up the volume, and are 
mere slips, even if they do not admit of being 
explained away by some reasoning which has not 
suggested itself to us. We hope to see a second 
edition, and probably the author will then set these 
matters right. 








ENGINEERING PROGRESS IN CHINA. 
No. L. 

ANOTHER few years will probably see the vast 
empire wholly opened up to foreign enterprise, to 
become a receptacle for the surplus energy and 
wealth of the West. It is partially so already, but 
each year from now, will dawn upon an ever ad- 
vancing and more enlightened empire. With this 
prospect in view, it is desirable that England should 
be thoroughly aw fait with every phase of the 
industrial revolution ; engineers especially, those to 
whom of necessity will fall the task of disinterring 
China’s magnificent subterraneous riches, should 
be most thoroughly posted in every particular 
relating to Chinese industry and policy, otherwise 
others may step in and reap the rich rewards that 
should, it is not too much to say, be ours by right 
of inheritance. To many whose time has been 
chiefly devoted to watching the currents of events 
so rapidly passing in Europe and America, the pro- 
gress made by China during the past ten years will 
appear little short of astonishing. To some, indeed, 
accustomed to look upon its inhabitants as a race of 
strange barbarians, the industrial conquests won 
since the Chefoo treaty was signed will read very 
like a dream—too good to be true. Nevertheless, 
the progress recorded in Blue-books, Customs’ 
reports, and Shanghai journals, is real and tan- 
gible. Briefly, how does the matter stand at 
present? The mining problem has been effectually 
solved in the successful working, with foreign 
machinery, of the Kelung and Kaiping collieries ; 
also by the application of foreign machinery to a few 
of the many coal, iron, and copper mines known to 
exist in various directions throughout the empire. 
Telegraphy has grown quite common—a sort of 
every-day affair since the construction by the Great 
Northern Telegraph Company, of the double wire 
overland line joining Shanghai with Tientsin. The 
route taken by this telegraph line follows as nearly 
as possible that chosen by the engineer of the 
Grand Canal, along the edges of which the posts are 
mostly erected. Its total length is said to exceed 
six hundred miles. Several shorter lines have also 
been constructed connecting different commercial 
centres; while at Shanghai and elsewhere the 
multiplicity of telegraph posts is fast becoming a 
nuisance, if not a positive source of danger to foot- 
passengers and vehicles; any way, the matter is 
evoking repeated complaints in the English printed 
papers, more than one among which sides with the 
complainants against the telegraph companies. 
The Shanghai and Tientsin main line is remarkable 
for the fact that it was practically ordered and paid 
for by the Imperial Chinese Government, the object 
in view being more strategic than commercial. 
But for the Russo“Chinese embroglio this great, 
and far-reaching achievement, might have remained 
imperfected for years. That danger, and the dis- 
advantage the Government found themselves placed 





in, through the absence of speedy intelligence from 
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the provincial capital cities, led to the immediate 
construction of telegraphic communication between 
the northern and southern provinces. A shorter 
line connects Tientsin and Taku, and another is 
contemplated between the former city and Peking. 
Even in the island of Formosa the chief towns are 
in communication, and so rapidly are the posts 
being put up everywhere, that Mr. Dering’s antici- 
pation in the Imperial Maritime Customs Reports 
for the year 1880, that ‘‘ after one wire has crossed 
the high walls of the capital, the telegraph will 
prove in China as irresistible as it did in every 
other country, and that its meshwork will, before 
the close of the century, expand all over the 
empire,” is likely to be realised even sooner than 
he expected. ‘'Ce west que le premier pas qui 
coiite,” he adds. Since June 10th, 1881, when 
these words were penned, the first great step and 
several smaller ones have been taken ; astonishing 
progress has been made. 

Nor is the sister science—telephony—a complete 
stranger in this strange land. At Shanghai many 
public buildings and merchants’ offices are con- 
nected; an exchange has been started ; while at the 
annual general meeting of the Shanghai General 
Chamber of Commerce, held April 6th last, the 
president, Mr. F. B. Forbes, was able to announce 
the pleasant news that Mr. Tong King-Sing had 
obtained official sanction from the viceroys of 
Chihili and Nanking, to have telephonic commu- 
nication between the town and the Siceawei Meteo- 


rological Observatory, presided over by the Rev. | 


Mare Deschevrens, for the purpose of weather 


reports. Elsewhere the telephone is not unknown; | 


indeed, it is being set up in nearly all the towns 


where foreigners reside; still, for all the great | 


signals noting the progressive spirit now abroad 


among this Oriental race, one must follow out the | 


annals of Shanghai, where perhaps one-half the 
total Europeans are centred. 

Having mentioned the name of Mr. Tong King- 
Sing, the foremost of native pioneers in the cause 
of progress and science, it will not be irrelevent to 
pay a passing tribute to the great work accomplished 
by this enlightened Chinese gentleman. To him, 
and to his influence over the mind and purse of Si 
Hung-Chang, one of China’s most progressive spirits, 
theempire entirely owes its present enviable maritime 
position. The China Merchants’ Steam Navigation 
Company—a native enterprise already possessing 
thirty steamers with an aggregate tonnage be- 
tween twenty and twenty-five thousand tons, 
and which last year sent the dragon flag flying 











merrily up the Thames—was wholly conceived and | 
| carried out by this enterprising engineer. He still | 
| retains the position of managing director, although 
_ his time must be seriously occupied with his other 
| numerous adventures. This country is also in- 
| debted to him for the innovation of the telegraph 
| and telephone, for the favourable solution of the 
mining difficulty, for the successful working of the 

Kaiping coal and iron measures, and for the open- 
| ing up of a dozen other valuable deposits. To him, 
| also, we may rightly ascribe the revolutionising of 

the Chinese navy through the supercession of the 
| antiquated war junk, by the European ironclad 

















steamer; nor would it be any exaggeration to say 
that without Mr. Tong King-Sing and his powerful 
coadjutors, the viceroys of Chihili, Nanking, and 
Kansuh, foreign machinery and steam might yet 
have been unknown to their countrymen. History 
will also couple the names of the late She Pao Chén, 
Si Hung-Chang and Tong King-Sing with the intro- 
duction of railways and tramways into the empire. 
That unfortunate little enterprise, the Woosung 
Railway, was conceived by these and kindred spirits, 
and the two latter are still unrelaxing in their efforts 
of development. Nor will their appeals be long made 
in vain. Necessity, the mother of invention, and, as 
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economists say, the prime cause of civil progress, will 
compel the throne to authorise railroads at no 
distant date. Progressive China already clamours 
for them, while strategical difficulties encountered 
during the Russian, Japanese, and Corean entangle- 
ments, have‘taught the China of tradition a serious 
lesson. The commissioner at Tientsin, writing on 





this subject on the 10th June, 1881, remarks : | 
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‘* Although not as yet, like the telegraph, an esta- 
blished fact in China, the railway is, it may be 
augured, not far from becoming one. It is no 
secret that, in the course of the past year, a strong 
movement, prompted by the political and military 


| difficulties of the moment, was set on foot in favour 


of its introduction ; that all possible advantages 
and disadvantages of the institution were freely 








and exhaustively discussed by the leading statesmen 
of the empire; and that even many memorials 
bearing on this interesting subject were deposited 
on the steps of the throne. That a decree order- 
ing or authorising the construction of railways 
would change the whole political, military, and 


/ commercial status of the empire, no one, conversant 


with the history of the past sixty years, could 
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doubt. China is still considered by many as 
being 200 years behind the countries of the West. 
The discussion that marked proceedings last year 
sufficiently proves that China is getting aware that 
now-a-days she, too, must follow in the wake of 
nations in order to hold her own in the hour of 
competitive test. Discussion, it is true, has for the 
present ceased, but there are signs that soon it will 
be revived, and once revived it will lead to action.” 

This is nothing but the truth ; truer to-day than 
when written. The discussion is being revived, 
and next year, even this, may see some action taken. 
Despite the fate that attended the toy Woosung 
Railway, which, banished from Shanghai, now lies 
uncared for in a ricketty godown on the shores of 
Formosa, a victim to each insetting tide, the era 
of railways in China is nigh at hand. Then, and 
not till then, will commence in earnest the task of 
disembowelling her magnificent wealth. 

Gas works are likewise becoming acclimatised in 
China, and Tientsin and Foochow are just now ina 
fever of expectation at the prospect of gas works 
at an early date. Still it is just possible that the 
marked advance made by electricity during the past 
few years may arrest this progress. Capitalists are, 
as a rule, too shrewd to advance money for any | 
enterprise which a few years may see largely super- | 
seded by a superior system of lighting. Moreover, | 
the present high price of coal in the commercial | 
centres of China, places the gas companies at a| 
terrible disadvantage when competing with their | 
formidable rivals. At existing rates the Shanghai | 
companies have to charge four times as much as in 
England, and even then their profits are not| 

| 





enormous. This disadvantage will doubtless be 
removed during the next few years, when the} 
native coal mines come to be worked in earnest. 

In this place it may be well to allude to the 
kindly disposition displayed by the Chinese in| 
regard to lighting arrangements. Although | 
naturally too poor asa rule to avail themselves of 
gas (at 3 dols. 50 cents. per 1000 ft.), they) 


v 
have from the very first appreciated the great | 
advantages possessed by western methods. Both 
the Shanghai Gas Company and La Compagiie 
du Gaz, a French undertaking, were popular | 
with the provincial authorities, meeting with official | 
support from their earliest conception. Commer- 
cially, as well, both have proved fortunate, the 
Tes 100 shares being in each case quoted at over 50 
per cent. premium. More notable still, the 
Kaiping coal mines, sixty miles N.N.E. of Tientsin, 
are illuminated with gas, supplied from gasometers 
actually constructed at the company’s workshops. 
As if this achievement was insufficient, the Chinese 
Engineering and Mining Company, to whom those 
rich coal and iron deposits belong, have built their 
own locomotives in view of the expectant withdrawal 
of existing orders against its use. Although little 
attention has been attracted by this fact here, it is 
not without its meaning. No one should forget 
that the enterprise named is steadfastly supported 
with the influence—and with the money also—it is 
believed—of His Excellency Si Hung-Chang, one of | 
China’s most powerful ministers. It is scarcely 
probable he would authorise the building of loco- 
motives at what may be termed his own works, was 
the present policy likely to obtain for long. 

Before passing from the railway question, it may be 
mentioned that a line is contemplated between Pe- 
king and Tientsin, from which base it is eventually 
to be continued to Newchwang and Moukden, if not 
to Kirin, which town would then become the furthest | 
base for offensive and defensive operations in case 
of war with the Czar. No engineering difficulties 
worth mentioning present themselves to retard the 
successful construction of the proposed railway. 
Not until the line passes Moukden is the country | 
at all hilly, nor are there any streams of importance 
in the way. From a strategic point of view this 
road would be of incalculable advantage to the 
Government in massing troops on the Russian 
frontier ; indeed, rapid communication between the 
Peking, Tientsin, and the Yingtszu district will 
become a prime necessity when once the fortifica- 
tions at Lu Shun-how and Ta-hin-wan are com- 
pleted, otherwise these advanced posts, together 
with others situated in the Corea, would stand 
every chance of being cut off from their bases by a 
hostile expedition. So keenly is this fact felt in 
the capital, that the first rails would without doubt 
have been laid long ago, had the national exchequer 
permitted the requisite outlay. That the authorities 
should hesitate before mortgaging their soil to 
strangers is only natural. Still, on the other hand, 











| alarm. 


it is safe to conclude that the impossibility of doing 
without railways will speedily prove the stronger 
influence. Let Peking be forced, as it will be soon, 
to ask foreign capital to build this railway, and that 
agency will be allowed its free scope to build when, 
where, and how it chooses. 

Mr. Morrison, the engineer of the Woosung Rail- 
way, will then find little obstacle in the way of 
effectuating his long conceived project of a main 
trunk line from Canton in the south to Woochang 
in the interior. This town, situated, by the way, 
almost exactly opposite Hankow, is the capital of 
the province of Hupeh. Between it and Canton, 
the proposed line would pass through many import- 
ant cities, besides opening up several rich coal and 
iron districts. The engineering difticulties to be 
conquered are comparatively small, consisting of 
two imposing ranges of hills—mountains would be 
almost a better term—several smaller ranges, and 
numerous inconsequential streams. By the route 
proposed not one formidable river will have to be 
bridged, nor for the matter of that, can the tunnel- 
ling or climbing difticulties be in any way considered 
stupendous. Without doubt this project might be 
carried out at relatively inconsiderable cost, could 
permission to construct the line be once obtained. 
Modern science would make short work of the 
few engineering obstacles presenting themselves 
when once the capital required was forthcoming, 
and upon this score there is little reason for 
With such a_ prodigious population to 
support it, the line could not fail to prove a financial 
success, and like the little Woosung Railway, it 
would yield a magnificent return upon the money 
invested. If we remember rightly, that pioneer 
enterprise returned over 10 per cent. on the pur- 
chase price from passenger traftic only, and Mr. 
Morrison’s great project might almost be expected 
to do as well. Omitting for the moment the ques- 
tion of receipts from merchandise, which could not be 
otherwise than large, seeing the provinces to be 
intersected are among the most populous and fertile 
in China, those derived from passenger traftic would 
unquestionably be large—sutticient almost to pay 
expenses. The number of prefectional (Fu) and 
independent (Chow) cities connected by the line in 
its course to Woochang would alone astonish Conti- 
nental engineers, accustomed to cut through one big 
centre in every hundred miles or more; but to 
these cities must be added a far greater number of 
distriét (Hsien, and subordinate Chow) cities also 
opened up. The aggregate population of these 
towns must number many millions ; nor is this sur- 
prising when we reflect that acre for acre the pro- 
vinces of Kiangsu, Angwei, and Hupeh are two or 
three times as thickly populated as the United King- 
dom. Nordoesthissufticiently indicate the advantages 
possessed by Mr. Morrison’s route. Throughout 
the valley of the Yangtze, which the railway will 
traverse, human life is more prolific than in any other 
part of China, while, as a body, the people are 
decidedly better off., With such favourable con- 
ditions, it would be bound to prove commercially 
successful ; but, further, the cost of construction 
should be small. Labour in China is very cheap, 
while coal and iron deposits exist in several places 
alongside the suggested route. Next, the country 
is quite flat as a rule, while, as already said, the 
graver obstacles are few. The local railways 
also proposed between Shanghai and Hang-chow, 
Shanghai and Soochow, with future connexion 
between Hang-chow and Soochow; between Tientsin 
and Taku, and between Canton and Fatshan would 
presumably answer ; so likewise might that contem- 
plated by the Central Government for Tientsin to 
Newchwang and beyond, as the districts passed 
through are generally flat, rendering construc- 
tion simple and inexpensive. None of these 
lines offer any great opportunity for the dis- 
play of engineering enterprise or intelligence. 
The same cannot be said, however, about the 
stupendous conception which is first of all to 
join Peking and Tientsin with the Yangtsze 
valley, and which, crossing that mighty stream, will 
subsequently run southward towards Canton. In 
the first portion of its course, the Hoang-ho will 
have to be bridged in its wider parts, unless 
crossed by other means. This river of itself 
offers an obstacle that may well-nigh prove in- 
surmountable even to nineteenth century science. 
Flooding the country for miles on each side during 
the summer months, frequently to a depth of 20 ft. 
or more, with a current tearing down with such 
velocity, that powerful steamers can scarcely force 
their way upwards against its impetuous, headstrong 


torrent, the Yellow River may well be regarded 
with anxiety by the boldest of modern engineers. 
But crossed it will have to be by some means or 
other ; so also will its almost equally formidable 
sister the Yangtsze-kiang, which rises between 40 ft. 
and 50 ft. at times. 

Three ways of overcoming these obstacles are 
open: 1. To bridge the rivers—an undertaking 
involving great labour, serious future danger, 
and which, if successful at all, could only be 
accomplished by an extraordinary outlay of money, 
rendering dividend paying a question for the remote 
future. 2. To tunnel beneath them. This, likewise, 
is a somewhat uncertain and hazardous project, one 
that would certainly entail a tremendous outlay, 
and like the former plan, would make dividends 
an after consideration. 3. To convey the loaded 
trains bodily across upon powerful, lengthy, flat- 
bottomed steamers. This will probably be found 
the wisest and best course to commence with, as 
being the most economical, and most likely to bring 
about an early return for capital—a matter of vital 
importance to a commercial enterprise, especially 
in a country constituted so strangely, socially and 
| politically, as China is. Even this last alternative 
| has its disadvantages, so far as the Yangtsze-kiang 
is concerned, unless the line crossed the lower river 
below Nyan-king. In places during the winter 
months the Yangtsze is almost devoid of water, the 
current itself being at times unnavigable. As a con- 
sequence the running of the steamers could not be 
permanently guaranteed, if the railway crossed 
between that town and Hankow, unless the greatest 
care was taken in selecting a suitable spot, and the 
shallows were bridged. But another difticulty 
would then present itself in the shape of numerous 
shifting shoals. What in one year is deep water, may 
be dry land another. The Hoang-ho, on the con- 
trary, has generally ample water, winter or summer, 
and offers no obstacle to the working of a steam 
ferry, provided the boats are of sufticient engine 
power to disregard its powerful current. If this 
plan were adopted it would be possible for the North 
and South Trunk line to generally follow the course 
of the Grand Canal to Chin-kiang, and thence vid 
Soochow and Hang-chow, through the rich pro- 
vinces of Chéh-kiang, Fukien, and Kwangtung to 
Canton, connecting as well Foochow, Amoy, 
Swatow by main or branch lines. This trunk road 
would pass through the following provinces : 
Chihili, Shantung, Kiangsu, Chéh-kiang, Fukien, 
and Kwangtung, possessing an approximate area of 
320,000 square miles, with a population of some 
148,000,000, or, say, an average of over 460 per 
square mile. Chihili, Kiangsu, and Chéh-kiang, 
through which the more important sections of the 
line will pass, give respective averages of about 
475, 850, and 670 per square mile, or con- 
siderably higher than Belgium or England. 
Moreover, population is densely distributed along 
ithe route which this trunk would traverse, 
while occasional slight deviations, assisted by 
inexpensive short branch lines, would connect many 
other important cities. Chihili, it may be interest- 
ing to state, contains 17 towns of the first and 144 
;towns of the second magnitude; Chéh-kiang, 11 
and 78; Fukien proper, 9 and about 50; and 
Kuantung, 15 and 89. 

A second trunk railway should flow north from 
Macao and Canton along the borders of Kiangsi, 
cutting the Yangtsze at Woochang, and the Hoang-ho 
at or near Kai-fong, subsequently joining the other 
road near the borders of Shantung. With the aid 
of connecting links and short branches, the rich and 
densely peopled provinces of Hunan, Kiangsi, 
Hupeh, Honan, and Anherei would be placed in 
quick communication with the sea coast at Tientsin, 
Shanghai, and Canton. This latter port, as well as 
Swatow and Amoy, seems destined to attain a 
grandeur hitherto unthought of, when once a 
railway system is created. Nearer to the west, by 
several days, than Shanghai, they must become 
outlets for the rich trade of the southern interior, 
unless, as looks ultimately inevitable, the Shanghai 
Woochang line should be continued in a_ south- 
westerly direction through Yuman and Mandaley to 
the Bay of Bengal. It can hardly be doubted that 
these initiatory railroads will pay and pay well the 
cost of building, and as permission to lay them may 
be granted at any moment, it will be well for engi- 
neers to be on the qui vive. 














AvstRIAN Locomotive Butnpinc.—The Kraus work- 
shops at Linz have received an order for twenty-four 
| locomotives, The contract price is 1400/. per engine, 
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MESSRS. BARRY AND REES’ TORPEDO |?2™, and the pressure acting on the area of the ram in | 
BOAT DAVITS. the lower balance cylinder is utilised in causing the | 

We illustrate on page 104 Messrs. Barry and Rees’ | '#™ of the upper balance cylinder to force back into 
torpedo boat davits, to which we have already referred the — leading _ the re — of | 
in our notices of the Naval and Submarine Exhibition water pen pei Pa go ge ys Pes say | 

1 of the Shipwrights’ Company’s Exhibition. raising t wisneioy weight oF the bi ee ee 
and oF ® ‘. ° act gs, BER om. | the upstroke of the lift. Of course, the whole of the} 

As will be seen from the drawing, the davits com- | *™ att age A eapese dec ys ng 4 cml 

rise two standards A A, each formed of two plates or | W4ter thus a eas pagel ag ae a _ yw 
angle irons; these are attached to the bedplate B, or to = pe wg Bad me eT hy ati Pee t a | 
the ship’s side. These standards are shaped approxi- niersersom Bape t Se = aon t} owe ponent a very 

ate to the curve of the boat they are to support. resistances ten Ing to augmen ie poeamare wequare 
Two movable arms H H fit into the spaces left to lift the dead-weight of the cage and ram and to | 
between the plates, which form the rigid standards A A, diminish the pressure exerted by this weight during 
and to the heads of which are attached the fall |!* descent. 
blocks, the movable arms themselves being connected 
with A A by means of blocks and tackles. The 
standards are strengthened and connected by means 
of a flat horizontal plate C, and a tie-rod D, the latter 
being made tubular for the sake of lightness, A 
tubular rod P connects the bases of the arms, and 
carries three movable chocks—1, 2, 3—to support the 
boat and hold it in place. Upon this rod P, the 
arms H H also work; it carries four sheaves— 
4, 5, 6, 7—two of which are used for easing out the 
movable arms by means of the tackles already men- 
tioned, and the other two carry the falls for lowering 
away when the arms are swung out to the posi- 
tion shown by the dotted lines. The heads of the 
moving arms each carry two blocks I K, the blocks 
II forming part of the heads, to which the blocks 
kK K are attached by means of shackles. Through 
K K pass the tackles for easing out the arms, the falls 
vassing through II. The moving arms are connected 
' two tie-rods, and are fitted with a pawl and ratchet 
gearing M N, which secures them in any position. 

On both the rigid and the moving arms are rollers 
L, used for carrying down the tackles to the lowering 
sheaves, those on the former being to lead down the 
easing tackles, while those on the latter carry the 
falls to the pulleys on each end of the rod P. These 
pulleys are keyed on to the rod, and so prevent the 
possibility of an accident arising from one end of the 
torpedo boat falling before the other, even if one of the 
lowering tackles should be accidentally let go. 

The two outer chocks each consist of a single moving 
arm O, working on the rod P. The central chock has 
its inner arm O! bolted to the deck or bedplate, the 
outer arm working on the rod P. These chocks can be 
simultaneously caueel by a lever Q moving a rod R, 
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During the upstroke of the cage the same motion 
which opens the valve for the admission of water to 
| the lifting cylinder also opens a communication between 

the upper and lower balance cylinders, and the 

weight of the rams in these cylinders causes them to 
descend, the first portion of the water thus forced out 
of the lower balance cylinder recharging the upper 
balance cylinder while the remainder flows off to waste. 
The arrangement of the connexions to the valves is 
shown in Fig. 1, and to a larger scale in Fig. 2 and the 
plan Fig 3. The valve connexions, it may be noted, 
are so arranged that if a passenger in the cage grasps | 
the valve rod the motion of that rod thus caused at 
once brings the cage to rest. 

Figs. 2 to 11 of our illustrations represent the details 
of one of these hoists with a 3} in. lifting ram, Figs. 2 
and 3 showing, as we have said, the arrangement of 
the valve gear, while Figs. 4, 5,6, and 7 are views of 





in which are slots so arranged as \to release or secure 
the chocks as required. When the boat is at rest on 
the chocks, it will be seen that its centre of gravity lies 
inside its centre of suspension ; so that, when these are 
set free, it swings out by its own weight, carrying the 
movable arms into the position shown by the dotted 





lines. When the boat is required to be hoisted on 
board, the falls are carried to a capstan, the boat is 
raised to the heads of the movable arms, and the falls 
are made fast. The tackles connecting the movable 
and rigid arms are then carried in like manner to the 
capstan, the former are drawn up to their original | 
position, and the boat is lowered on to the chocks. 


the balance cylinders ; Figs. 8 and 9 sections of the 

lifting cylinder (the former showing the head of the | 

ram and the buffer arrangement for stopping the cage | 
at the bottom of the stroke if necessary) ; Fig. 10 sec- 

tion of the valves for upper balance cylinder, and 
Fig. 11 section of stop valve. It may be noted that by | 

screwing down more or less the stops for the valves 

Be netlag ON Sa ES shown in Figs. 10 and 11 the speed of the cage 

STEVENS AND MAJOR’S HYDRAULIC during either the top or down strokes can be adjusted 

HOIST. as desired. 

WE give on page 105 engravings of a new form of} The hydraulic hoist above described is one specially 
hydraulic balanced hoist which has been designed and | intended for passenger service, and it is oi a very safe 
patented by Mr. Stevens and Mr. C. G. Major, and| type. We understand that amongst other contracts 
which is being constructed by Messrs. Archibald Smith | Messrs. Archibald Smith and Stevens have now in 
and Stevens, of the Janus Works, Queen’s-road, | hand six of these lifts for the Royal Edinburgh In- 
Battersea. Referring to Fig. 1, which shows the | firmary, for which they have been selected by the con- 
general arrangement of one of these hoists, it will be | sulting engineers, Messrs. Thomas Meik and Sons, of 
seen that it is of the direct lift type, the cage being | Edinburgh, under whose supervision they will be 
carried on a solid steel ram working in a hydraulic | erected. 
cylinder of sufficient length to accommodate a stroke 
equal to the entire height of lift. The cage is not 
counterbalanced, the ram being of sufficient area to 
effect the lifting of the cage with its load without the ieee sieahes.. Wie ise 
use of any balance weights with their chains and over- in esiiaialint eed AnNnvAL MEETING. 
head gear. Ow Thursday and Friday, the 20th and 21st ult., the 

The upstroke of the hoist is performed by admitting | twenty-first annual meeting of the North British Asso- 
water to the lift cylinder from an accumulator in the | ciation of Gas Managers was held in the Waverley Hall, 
ordinary way, while of the water so admitted a portion | Edinburgh. There was a very large attendance of 
may be considered to be expended in raising the useful | members from almost all parts of Scotland, together 
load, while a second portion merely does the work of | with a number from England, including Darlington, 
lifting the unbalanced load due to the weight of the | Warrington, London, &c. In accordance with the | 
cage and ram. To prevent the second portion from | ‘fitness of things,” the President for the occasion was 
being absolutely expended at each stroke and to enable | Mr. William Mackenzie, of Dunfermline, one of the 
the greater part of it to be restored for future use, the | founders of the Society, and for many years its most 
following arrangement is adopted : When the cage has | zealous and efficient secretary. No person had a better 
to be lowered, the movement of the control valve opens | claim to occupy the post of honour on the occasion of 
a communication between the main cylinder of the lift | the Association celebrating its ‘‘ majority, ‘ and no 
and a shorter cylinder placed by the side of the hoist, | member in its ranks could so well or so authoritatively 
as shown in Fig. 1, this balance cylinder having a | recount its history or sketch the work done since it had 
smaller inverted cylinder placed above it as shown. | its birth in the year 1862. After the transaction of some | 
Each of these balance cylinders is fitted with a ram, formal business, and the election of a number of new 
the two rams being connected as shown in detail in | members, the President proceeded to deliver his inau- | 

| 





| 








NORTH BRITISH ASSOCIATION OF GAS 
MANAGERS. 








Fig. 3. The lower balance cylinder is of the same | gural address, 

capacity as the main lifting cylinder, and receives from| After some introductory remarks, Mr. Mackenzie 
the latter all the water discharged during the descent | went on to say that if not actually the originator | 
of the cage. The water so discharged is, however, | of the Association, he thought he might without 
under a pressure due to the weight of the cage and | egotism lay claim to having had the chief share in bring- 


ing it into existence, and in guiding its youthful steps 
onwards towards that maturity to which it had now 
attained, and of which they were all proud. As it was 
the 2]st anniversary of the first regularly organised 
Association of Gas Managers, his thoughts naturally 
reverted to the early years of its existence as an 
organised society, which he then briefly sketched. It 
consisted at first of gas managers in the counties of 
Fife, Kinross, Perth, and Forfar, and its aim was to 
bring them together for the purpose of exchanging 


| experiences as to their difficulties and doubts, their 


successes and failures, and thereby help to clear up 
matters that might be obscure to some members of the 
profession. He had himself felt that there need be no 
jealousy with regard to such interchange of ideas and 
experiences, because, if they could in their associated 
capacity help to clear up matters that were doubtful, 
and remove the obstacles which operated to hinder 
their progress, they would thereby not only be aiding 
one another, but also promoting the interests of the 
companies and corporations which they represented, as 
well as advancing the science of gas manufacture and 
distribution ; and in that way they would be materially 
increasing the comforts and prosperity of the community 
at large. The first meeting convened for the organisa- 
tion of the Society was held at Cupar-Fife in July, 
1862, and thus was laid the foundation of what is now 
a flourishing national association, while a new era was 
inaugurated in the history of the manufacture and 
supply of gas, dispelling the old jealousies and semi- 
isolation amidst which gas managers as a rule then 
lived and moved. Now that the Association had 
attained maturity, and was full of life and usefulness, 
they might, he thought, look back with feelings of 
justifiable pride upon the past, and forward to the 
abundant indications of extended usefulness which 
lay before them as an Association in the future. Refer- 
ring shortly to the decease of a number of his early 
colleagues, and to the absorption of what was called 
the Scottish Association of Gas Managers in the year 
1866, Mr. Mackenzie devoted some remarks to the work 
done by the Association through papers read and dis- 
cussions which had taken place upon them at the 
annual meetings, and said that the great majority 
of them for their intrinsic practical value would stand 
comparison with those of most scientific societies. The 
Association had many obstacles to overcome. The 
boards of directors and gas committees which they 
represented were at first most chary of extending to 
them their sympathy, some of them even looking upon 


| the Association as a species of trades union established 


for the purpose of increasing salaries. Outside, too, 
the gas managers were looked upon with somewhat of 
suspicion, for throughout the kingdom there had been 
frequent agitations against gas companies conducted 
by popular lecturers, who professed to show what they 
called the ‘‘ tricks” of the gas companies, which tended to 
produce in the minds of many persons feelings amount- 
ing almost to distrust, and which time alone, coupled 
with a steady adherence to the line of duty, could 
allay. Now, however, matters were changed, thanks 
in no small measure to the influence of associations 
such as theirs. They had demonstrated to the world 
that they were not a mere clique of men devoted mainly 
to self-aggrandisement, but a society intent upon 
searching for the best means by which to accomplish 
the aims of their indispensable calling, and so to pro- 
mote the welfare of society at large. Mr. Mackenzie 
next referred at some length to the difficulties and 
anxieties which are experienced by the gas manager, 
not unfrequently at midnight in the depth of winter, 
and to the habits by which the younger members of 
the profession should be guided in their daily work ; 
he also made some remarks about the funds of the 
Association, more especially the Research Fund which 
was established a few years ago, and which was giving 
promise of becoming a success. Dealing with matters 
of more immediate importance, he remarked that the 
necessity for the exercise of economy in every depart- 
ment of their avocations became each year more 
apparent. More especially was economy needful if 
they were to keep up the high quality of gas hitherto 
maintained in Scotland. They were doubtless aware 
that at least three important Scotch corporations were 
in Parliament this session seeking various powers, not 
the least important being a reduction of the standard of 
illuminating power toa minimum of twenty candles, and 
which powers seemed to be on the point of being 
granted. He would ask them to note that fact, as it 
was a new departure from the practice which had 
hitherto prevailed in Scotland, and which, if adopted, 
would lead to changes involving considerable enlarge- 
ments of apparatus and fittings. Although he failed 
to see that it was, as yet, practicable to sell even sixteen 
candle gas at the price put forward lately by Mr. H. 
Woodall, yet it was abundantly evident that ‘‘ cheaper 
gas” must be made, and in order to accomplish that 
their energies must be applied. Economy, then, must 
be the order of the day, and he was persuaded they 
would not be found lacking in the desire to inquire into, 


and take advantage of, such new or improved methods 


as might be devised and submitted to them for that 
end. Not thatthey need fear the electric light, which, so 
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COLLIN’S APPARATUS FOR SUPPLYING LOCOMOTIVES 
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(For Deseription see Page 110.) 
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that commodity in cooking and heating operations, and 
for motive power ; and with the prospects of the future 
of the gas industry, in the event of the manufacture of 
gas becoming a secondary consideration through the 
great importance attaching to the manufacture, on 
account of a greatly increased quantity of ammonia 
being obtained from coal during its destructive distilla- 
tion. 

At the conclusion of the presidential address, Mr. 
D. Bruce Peebles, the auditor, submitted a statement 
in regard to the financial position of the Association, 
which showed that the total income during the past 
year had been 100/. 18s. 6d., while, after the expendi- 
ture (which included a sum of 2S8/. 8s. on account of 
gold medals for past-presidents), there was still to the 
credit of the Association the sum of 3/. 8s. 10d. On 
account of the Research and Investigation Fund, there 
was in bank a sum of 36/. 7s. 2d. The report was ap- 
proved of, and the reading of the papers named in the 
programme of business was then proceeded with. 

Mr. William Young, of Clippens Oil Works, a 
gentleman who ranks very high in Scotland in regard 
to the question of the destructive distillation of coal 
in its scientific aspects—physical, chemical, and other- 
wise—then read a paper entitled ‘‘The Fractional 
Destructive Distillation of Coal in connexion with Gas 
Manufacture.” Briefly, the subject might be put as 
‘* A New Future for Coal Gas.” Like everything else 
that comes from the same gentleman, the paper was 
highly suggestive ; and while briefly summarising it, 
we may remark that on a subsequent occasion we 
intend to lay before our readers an illustrative de- 
scription of the new form of retort arrangements which 
he has lately devised and brought into use at the 
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Pentland Oil Works, near Edinburgh, and which pro- 
mises to effect a most important revolution in the 
economics of the mineral oil manufacture. Introducing 
his observations with the statement that coal is com- 
posed of carbon, hydrogen, oxygen, nitrogen, sulphur, 
and mineral matters, or ash, in variable proportions, 
the author went on to show that with advancing civili- 
sation we had in different ways taken advantage of the 
elements enumerated. Light alone was first obtained 
from the coal ; then compounds for the production of 
colours of all shades ; next, creosote and other com- 
pounds to preserve our gradually diminishing supply of 
timber ; and, last of all, supplies of ammonia to enrich 
our exhausted soils, and in that way taking the place 
of the exhausted supplies of guano. Referring more 
particularly to the last-named compound, Mr. Young 
spoke of experiments which Mr. Beilby, of Oakbank 
Oil Works, Mid-Calder, and himself had conducted 
with the view of extracting a greater quantity of 
nitrogen from the coke and oil shale for the purpose of 
producing ammonia. He said that the process con- 
sisted in distilling the raw shale at a low temperature 
for the elimination of the hydro-carbonaceous portion 
as crude paraffin oil, and afterwards subjecting the 
coke to the action of steam at high temperatures 
until the carbon is burnt into carbonic oxide or 
carbonic acid by combining with the oxygen of the 
steam, the hydrogen of the water vapour and the 
nitrogen still remaining in the coke combining to form 
ammonia. Recent experiments had led him to believe 
that a modification of that process might with advan- 
tage be applied to the process of the carbonisation of 
coal in the manufacture of gas. By the present method 
of carbonising a mere fraction of the heat given out by 


Fic. 5. 


the combustion of the coke in the furnace is applied 
to the purpose intended — namely, that of causing 
the elements of the coal to rearrange themselves so as 
to form the compound wanted; and the heat is so 
applied as to bring about many changes that are not 
desirable. Mr. Young showed that in all the other 
parts of the gas manufacture ‘ fractional” processes 
are had recourse to, and he said he was satistied that 
the call of the times would soon com pel us to resort to 
other than our present crude modes of destructive 
distillation, and that instead of looking to illuminating 
gas as the principal source of revenue it would be 
looked upon merely as a secondary product, and that 
the present secondary products, especially ammonia, 
together with the non-luminous gas, would, instead, 
become a principal source of revenue. The experiments 
to which he had referred indicated that, with the 
ordinary run of coal, of the total nitrogen contained 
in any coal, from 0.1 to 0.2 per cent. combines with the 
volatile hydro-carbonaceous matter to form bases, 
equal to from about 11 Ib. to 21 lb. of sulphate of am- 
monia per ton of coal, while from 0.14 to 0.30 per cent. 
distils out as as ammonia or as cyanogen compounds, 
equivalent to from 151b. to32Ib. of sulphate of am 
monia. If the heats are very ‘high a portion of the nitro- 
gen is liberated as a gas, but the great bulk remains in 
the coke, probably as a carbide of nitrogen. This fixed 
nitrogen can be liberated in the form of ammonia when 
the coke is consumed in an atmosphere of steam. Mr. 
Young’s suggestion, then, was that the coal should 
first be subjected to a preliminary destructive distilla- 
tion by means of the exhaust or waste heat from the 
decomposing retorts, so that the whole of the volatile 
hydrogen of the coal may be fully saturated with 
carbon, and that the volatile products may be of com- 
paratively uniform composition. Next in order the 
products from this stage of the distillation should pass 
through a second series of decomposing vessels kept 
at a carefully regulated temperature, so as to decom- 
pose those products to the state desired—the resulting 
products being subjected to after treatment in the usual 
manner of the gas manufacture. A gas of very high 
illuminating power, and of great purity, would thus be 
produced, as also liquid products of great value, and 
this ‘‘ low heat ” distillation would prevent the decom- 
position of the nitrogen compounds and the liberation 
of the free nitrogen, and as the composition of the 
vapour from the ‘* low heat” retorts would be pretty 
uniform, and as the decomposing retorts would give a 
uniform decomposition, the resulting products would 
also be uniform, there being no over or under decom- 
position as at present—at least, there would be more 
control over the process than there now is. The 
coke containing the nitrogen would be transferred or 
dropped intoother vessels, there to be partially or wholly 
consumed or decomposed in an atmosphere of steam, 
whereby the nitrogen present would be liberated as 
ammonia, and there would be produced a large volume 
of gas having a high heating power, The author con: 
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ing one hundredweight of ammonia (as sulphate) from | 
each ton of coal carbonised in the works, which he had 
no doubt would be accomplished, and at the same time | 
produce 50,000 cubic feet of water-gas of great heating 
power, he was satisfied that the gas manufacturing | 
industry would be placed upon a sounder basis than | 
ever. Coal will in all probability be the great source | 
of power for ages to come. Electricity may be, and in | 
all probability will be, the ‘‘ mode of motion” found 
most effective in eliminating the energy of the coal to 
produce the results desired ; but so far as could at pre- 
sent be seen, the power stored up in the coal could be 
most economically converted into electrical energy by 
gasifying the coal and using the gas in a gas engine, | 
more particularly since it would be possible to recover | 
the nitrogen as ammonia as a by-product in the pro- | 
duction of the gas. 
A discussion followed the reading of the paper, in the 
course of which questions were asked as to the cost of | 
the necessary works, what space they would occupy, | 
and whether or not the fact that certain iron manu- | 
facturers who were preparing to make large quantities | 
of sulphate of ammonia from the ammonia emitted | 


| 


from the blast furnace would operate in the} 
way of reducing the price of that article. One 


member referred to a gas works at Dewsbury, where | 
the original cost of the coal was repaid by the ammonia | 
which it yielded. Mr. Young, in his reply, said he | 
was not prepared to state what might be the cost of | 
the works, but the space oceupied by them would not 
be greater than at present ; and in reference to the 
sulphate of ammonia that might be produced at the 
blast furnaces, he said that although ten times | 
more sulphate of ammonia were manufactured than 

all the works yet in existence produced, there would 

yet be a ready market, because the virgin soil of 

America was getting exhausted, and the supplies of | 
guano were rapidly decreasing. 

Mr. James M‘Gilchrist, Corporation Gas Works, 
Dumbarton, followed with an exceedingly interesting 
paper on the question of ‘* Twenty-five resus Twenty- 
Candle Gas,” in the course of which he adduced many 
valid arguments to show that it was more economical, | 
light for light, to produce gas in Scotland having an 
illuminating power of twenty-five candles than to pro- 
duce gas of twenty-candle power. Much piquancy was 
given to the subject by the fact that the Glasgow Cor- 
poration Gas Commissioners have at present a Bill in 
Parliament asking powers to reduce the illuminating 
standard of the gas from twenty-five to twenty candles, 
and that the author of the paper had appeared as a | 
witness in support of the petitioners against the Bill. | 
A very lively and well-sustained discussion ensued, the 
speakers including Dr. Stevenson Macadam (a witness 
for the Gas Commissioners) ; Mr. G. R. Hislop, F.C.S 
Paisley ; Mr. Samuel Stewart, Greenock Gas Works, 
and other gentlemen ; but not one of them seemed to | 
be able to overthrow Mr. M‘Gilchrist’s leading posi- 
tions. In a subsequent issue we shall give a summary | 
of Mr. M‘Gilchrist’s paper. | 

Much interest was raised by a short paper communi- | 
cated by Mr. Robert Mitchell, Edinburgh, entitled | 
‘* Notes on the Application of Siemens’ Regenerative | 
Gas Burner to Scotch Gas.” He spoke very highly of | 
it, but as the results of his hurried experiments had 
not been verified, he did not wish them to be published 
at present. A short discussion took place on the sub- 
ject, but it dealt chiefly with the relative value of the | 
Argand or cylindrical flame and the flate flame, and | 
the mode of determining the photometric value of the | 
flame in each case. We hope by-and-by to be able to | 
publish the data as obtained and verified by Mr. 
Mitchell, as gas managers seem to be very hopeful of 
the Siemens burner becoming a very powerful opponent 
of the electric light. 

A paper was afterwards submitted by Dr. Stevenson | 
Macadam, F.R.S.E., Professor of Chemistry, on the | 
** Sanitary Aspect of Heating and Cooking by Gas,” in 
the course of which he exhibited and detailed the | 
results of experiments made upon several cooking stoves | 
made by Messrs. Maddell and Main, Glasgow; Wilson, 
Leeds ; and Wright and Co., Birmingham. The com- 
munication assumed the dimensions almost of a lecture, 
and it was so peculiarly interesting to the manufac- 
turers of gas that the Committee of the Association 
resolved to publish it separately for the benefit of gas | 
companies and corporations that might wish to extend 
the consumption of gas for other than lighting 
purposes. 

Mr. George Bray, of Leeds, a gentleman who has in | 
recent years done a vast deal of work towards improv- | 
ing the art of gas-lighting, read a paper of considerable | 
length on the ‘‘ Development of the Lighting Power of | 
Coal Gas, with Remarks on Street and other Lighting.” | 
In connexion with the ‘‘ Battle of the Lights,” now,in | 
progress both at home and abroad, this paper cannot fail 
to receive attention. We shall reserve a summary of 


| 








it for an early issue, but in the mean time, before dis- 
missing the subject, we may remark that several 
speakers—including Mr. D. Bruce Peebles, who is one 
of the leading ‘‘lights” on gas illumination in Edin- | 
burgh—highly complimented Mr, Bray on his achieve- | 





| being Mr. James Whimster, of Perth. 
ithe outset the subject of ‘‘ Electric Lighting versus 


| stations on that road. 


before the meeting. 
Mr. Bray’s was the last paper read at the first day’s 


sitting, and before the adjournment the President | 


announced that his successor in the chair would be 
Mr. Thomas Whimster, Corporation Gas Works, Perth ; 
the vice-presidents elect being Mr. T. F. Linton, 
Leith, and Mr. William Young, Clippens ; and the 
secretary being again Mr, D. Terrace, Dawsholm, 
Glasgow. 

The next meeting was fixed to take place at Stirling. 
Later in the afternoon the members dined in the 


Waterloo Hotel, under the presidency of Mr, Mae- | 


kenzie. 

At the sitting on Friday forenoon Mr. Terrace read 
a paper on ‘‘ Siemens’ Regenerative Furnace for Retort 
Heating,” by Mr. W. Foulis (engineer to the Glasgow 
Corporation Gas Commissioners), who was unfortu- 
nately detained in London on the Glasgow Gas Bill. 
The application of Dr. Siemens’ new gas producer and 


his heat regenerative system to the manufacture of gas | 


at the Dalmarnock Gas Works, Glasgow, the first in- 


stance of the kind in the United Kingdom, has excited | 


a very lively interest amongst gas engineers, gas 
managers, &c.; and there has been a strong desire 
manifested throughout the country to learn what 
success has attended the Glasgow experiment. The 
paper mentioned the advantages resulting from the 
**new departure ” in the gas manufacture, and showed 
that the success of the experiment was very consider- 
able, so great, indeed, that it has been resolved to 
make a great extension of the system. Mr. Foulis has 


| kindly consented to give us the use of a set of drawings 


to illustrate the Siemens regenerative system as worked 
outat the Dalmarnock Works under his superintendence. 
When we publish them we shall reproduce the remarks 
made in his paper, together with any additional infor- 
mation which may then be available. 

The concluding paper was on the question ‘Is it 
possible to equalise the Price of Gas ?”—the author 
Discussing in 


Gas,” he remarked that the skill which electricians had 
displayed was admirable ; but the difficulties which 
they had in their path were still unsurmountable— 
these being excessive cost of production, unreliability 
through danger of sudden extinction, enormous loss 
entailed by subdivision, and practical impossibility of 
storage. He did not believe in the supercession of 


gas-lighting by electricity from an economical point of | 


view. It appeared to him a physical impossibility to 
produce light by means of electricity so cheaply as by 
means of gas, so long as coal was the source of energy 
in both cases. In dealing with his own proper subject, 
he said that in proposing to discuss the question of 
equalising the price of gas, he did not contemplate 
large towns, but only very small towns and villages 
which might be so situated as to be within compara- 
tively short distances of a large gas works conveniently 
located. His opinion was that the cost would be much 
less than if each place had its own separate works. 
In the discussion which followed, the general con- 
sensus of opinion was that the author was wrong in his 
assumption. A very curious fact was brought out in 
the discussion in respect to the town of Bathgate. 
Many years ago it was proposed to convey the so-called 
waste gas from the oil works to Edinburgh for public 
lighting, and for a number of years that gas was 
actually used in Bathgate. Latterly, however, the 
Batngate Gas Company had established a gas works of 
their own, and one of their best customers was Young’s 
Paraflin Light and Mineral Oil Company, the owners 
of the works. 

This paper and the discussion brought to a close the 
business of a very successful meeting of the Association, 
and shortly thereafter the members, accompanied by a 
number of lady friends, had an excursion to Aberdour 
on the Fifeshire coast of the Forth. 





COLLIN’S ARRANGEMENT FOR SUPPLY- 
ING LOCOMOTIVES WITH COAL. 

ON pages 
Gazette, of New York, illustrations of arrangements for 
coaling locomotives which have been adopted at several 
places in the United States. Our contemporary describes 
the arrangement as follows : 

‘“‘The engravings represent the method for coaling 
engines which has been designed and patented by Mr. J. 
B. Collin, mechanical engineer of the Pennsylvania Rail- 
road, and which is now in successful use at a number of 
The main principle of this plan is 
that of using the power of the locomotive which is to be 
supplied with coal to raise the latter into a convenient 
position from which it can be dumped into the tender. 
This is done by means of an elevator or lift constructed 
alongside of the track on which the locomotives stand 
when they are to be supplied with coal. This elevator 
has a suitable cage, which is raised by means of a rope or 
chain attached to the locomotive, the movement of the 
latter on the track drawing up the cage. 

‘* Fig. 1 of the engravings is a side elevation, Fig. 2 a 
plan, and Fig. 3. an end view of the apparatus. Figs. 4 


and 5 are enlarged views of a dump-car, by which the 
coal is conveyed to the tenders. 
“A suitable trestle BBB is constructed at any con- 


108 and 109 we reproduce from the Railroad | 
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cluded by saying that if they were successful in obtain- | ments, and on the way in which he had put the subject | venient distance from the coaling track K K K. This is 


of such height that the coal received in the cars can be 
conveniently dumped either on the surface of the ground 
below or into small cars F F, Fig. 3, which are used to 
| convey the coal to the locomotives. These cars run on a 
transverse track SS, Fig. 2, from below the trestle B to 
the lift A A, and on the cage D. The chain by which the 
latter is raised is shown by dotted ‘lines in Figs. 1 and 2. 
After passing over the pulleys at the top of the cage and 
elevator, as shown in Fig. 1, itis carried down to a pulley 
fatthe base, and from there to a snatch-block gy, and 
from that to the locomotive or tender as indicated by the 
dotted line C in Fig. 1. When the cage is at the bottom 
of the elevator the locomotive is backed up towards y, 
| and is attached to the chain C. In moving to the posi- 
tion in which the tender will be opposite the elevator, the 
cage is drawn up by the locomotive, to a sutticient height 
| to permit the coal in a dump-car in the cage to be un- 
loaded upon the tender. 

“The operation is as follows: A dump car F, loaded 
with coal either directly from a car on the trestle or from 
the stock underneath, is run from the trestle B to the 
cage in the elevator A. The locomotive to be coaled 
| backs up the track to the point where the chain C can be 
attached to the rear end of the tender by the ordinary 
| coupling appliances. As the locomotive now moves for- 

ward the an C raises the cage of the elevator, and 
when the locomotive reaches the position in which it is 
represented in the engraving the cage is raised to the 
| proper height for discharging the coal from the dump-car 
| in this cage into the tender. The chute H is then lowered, 
the coal from the dump-car is discharged into the tender, 
the chute is raised, the locomotive 1s backed until the 
cage reaches the level of the ground, the chain C can then 
be readily uncoupled from the tender, and the operation 
is complete. 

“The advantages of this arrangement are that the ex- 
| pensive trestle work necessary to store a supply of coal at 
| the proper elevation for loading on tenders 1s entirely dis- 
; pensed with, and the daily supply can in general be un- 
; loaded directly from the cars into the dumps, thus saving 
a second handling. 

‘*The main trestle has a slight ascending grade towards 
the back. The cars loaded with coal are pushed back on 
| the trestle, and its inclination permits them to be succes- 
| sively run down and unloaded over the point at which the 
{track from the elevator passes under the main trestle. 

This gives an opportunity to unload the coal directly into 
}a small car, which is then pushed across the turn-table 
| and over the scales to the elevator. When the small car 
}returns from the elevator it is run on the siding T T, 
| Fig. 2, by means of the turntable F, so as to make room 
|for another loaded car to be brought forward to the 
}elevator. The coal which is kept in stock is piled up 
under the main trestle. It is plain that it makes no dif- 
ference which way the engine runs in taking coal, whether 
| backwards or forwards, and that it can be done with equal 
facility either way. 

‘““The engravings represent the structure recently 
erected at Lewistown, Pa., which has been for some time 
in successful operation. In addition to this one, there 
are three others in successful operation—one at Allegheny 
| City, one at Coal Port, near Trenton, N.J., and one at 

Camden, N.J. Besides these, several others are to be 
built—one at Snow Shoe, one at Elmira, and one at 
Conemaugh. It may be added that the address of the 
| inventor is at Altoona, Pa.” 


'THE GARDNER AND NORDENFELT GUNS. 
To THE Epiror OF ENGINEERING. 

Srr,—On my return from Sweden my attention has 

| been drawn to the description of the Gardner gun given 

in your issue of June 2nd. May I ask you to correct 

| an erroneous statement which may be misleading unless 

explained. ; 

Vou state that the trials mentioned refer to a com- 
| parison between the Gardner guns and ‘‘ the Nordenfelt 
gun now in use by many ships of our Royal Navy.” This 
Is not so; the Nordenfelt gun now in use fires steel 
bullets of l-in. calibre, whereas the Gardner guns fire 
0.45 in. rifle bullets of lead. The former was Eines in 
1880 after exhaustive trials against the Hotchkiss 1} in. 
gun, but has never been fired in comparison with the 


| Gardner guns, because the rifle bullets cannot possibly do 


the work of the steel bullet of more than twice the 
calibre. 

The object of thetrialsto which you refer was to ascertain 
if any of the new rifle calibre guns could replace with ad- 
vantage the old service Gatling gun, and thus be used in 
addition to the Nordenfelt 1 i1. guns. 
| The best proof of this is that on the completion in May 
| last of the 1881 order for Nordenfelt guns the Admiralty 
ordered in May of this year 150 morg 1-in. Nordenfelt 
guns to be delivered before Christmas. 

The comparative tests of which you give some of the 
details were carried out between several new rifle calibre 
machine guns, including two improved patterns of 
Gatlings, as well as two rifle calibre Nordenfelt guns, 
which latter had unfortunately not been properly adjusted 
to the ammunition fired, the Government having changed 
from the old Boxer cartridge to the solid case so-called 
Gatling cartridge of different shape. 

The trials which you refer to took place as long ago as 
January and February, 1881, and without going into 
details as to these trials, I beg to draw your attention to 
the firing by the staff of H.M.S. Excellent early this 
month (as reported in the Times of July 19), in order 
to show what my rifle calibre guns can do with the same 
ammunition as used at Shoeburyness when properly 
adjusted to that cartridge. 

I remain, Sir, you 





irs obediently, 
TuHoRSTEN NORDENFELT, 
London, July 27, 1882. 
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DREDGING. 
To THE Epiror OF ENGINEERING. : . 

Sin,—I read with amusement, not unalloyed with pity, 
“C,E.’s” last letter. He first backs out of an argument 
started by himself, and then in a most amusing manner 
wanders about from red herrings and blank cartridges to 
dredgers, and attempts to prove that the Adelaide Marine 
Board figures, two years ago, were all wrong, because the 
last issued report of that Board is different, and he omits 
all details bearing on the point at issue (as to whether the 
dredgers were similarly engaged, &c.) as being unin- 
teresting, and says his opinion is backed up by the said 
Joard, who state that the fixed dredger is the best type ; 
but he omits to state whether the Board gave this out as 
a general, or rather as a particular instance, “ C. E.” goes 
on, that my whole case rested on this one example. I 
am at a loss regarding what this case may be, except my 
statement that in some instances the hopper dredger 
might be used with great advantage. I never, looking at 
the price ‘* C. E.” estimated steam hoppers at, for one in- 
stant supposed he was in any way connected with dredging 
plant of any description. The glorious state of uncer- 
tainty under which ‘‘C. E.'s” mind seems to rest is no 
doubt exceptional, but otherwise uninteresting. In con- 
clusion, should “$C. KE.” wish to expound on my paper, 
I shall be most happy to forward it to him, he then may 


Ave. 4, 1882. ] 


be able to gain some knowledge of the subject matter he | 


is criticising. 
Iam, &e, 
Louis SAMUEL. 


HYDRAULIC PHENOMENON. 
To THE Eprror OF ENGINEERING. 


S1r,—Will you kindly allow me space in_ your columns 


| the exception of the last ring, which was tapered to 


to describe what appears to be a peculiar hydraulic phe- | 


nomenon, and to ask any of your readers whether they 


can assign the cause of the anomaly or give any suggestion | 


as tothe best means of counteracting the effect in the 
particular case in question ? 
A short time ago I put a draw door on the land side of 


a sea sluice for the purpose of holding up a head of water | 


for navigation purposes. The door is 10 ft. high and 15 ft. 
wide in the opening, and the water ebbs out on the sea- 
side of the door to about 1 ft. on the sill. As the door 
has to be lifted occasionally 15 ft. in height to pass boats 
through the sluice, it has been balanced with weights 
suspended by chains over pulleys, and the hoisting gear 
is adjusted to lift the door rapidly with two men. Like- 


wise, in order to be able to lift the door whilst the pressure | 


of a full head of water is against it, friction pulleys are 
bolted to the back of the door, which run on a metal rail 
sunk into the back of the groove in which the door travels, 
and the door is made water-tight by a boiler plate tongue- 
piece attached to the face of the door which works in a 
metal groove let into the stonework. After taking so 
much pains to balance the door and reduce the friction, 
I contemplated that the door would, under all circum- 
stances, be lifted with the greatest ease, and was much 
surprised when the thing was put in operation to find 











2 ft. Gin. The third ring was joined by a L iron hoop ; the 
next three rings supported by a Galloway tube in each ; 
the sixth ring joined by a second L iron hoop; one Gal- 
loway tube in each of the following rings; and the last 
ring tapered to the end plate as already mentioned. The 
plates throughout were ,%; in. thick, those in the furnace 
part being ‘‘ Lowmoor” and the remainder ‘‘ best crown” 
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boiler plate. I find in going more accurately into my 





figures that the actual calculated collapsing pressure is 
461 lb. per square inch, but apart from any evidence I 
can supply, Mr Fletcher’s own words in his report to the | 
Bacup jury that ‘* It is strongly recommended that the 
furnace tubes of all boilers, however moderate the pressure at 
which they are worked, should be strengthened with a flange | 
joint, an expansion ring, or a hoop Jie other approved 
section at each of the ring seams of rivets, in order to 
prevent other explosions similar to the one under con- 
sideration,” contains the fullest evidence necessary to 
enable a correct judgment to be formed of the value of | 
Mr. Fletcher’s recommendation. 
ANOTHER BoreR Maker. 


July 26, 1882. 


COMMERCIAL PATENTS. 
To THE Epiror oF ENGINEERING. 

Sir,-—I observe in your last issue a letter signed | 
“'T, T.,” animadverting upon a letter of mine which 
appeared in your journal about three months since. I of 
course do not know who your anonymous correspondent 
may be, but I can only conclude eitherthat his sphere of ob- 
servation is an exceedingly limited one, or that he is (to use 
an expression in my letter) ‘* blinded by self-interest” to | 
the real facts of the case. 

However, I am too well convinced, as the result of a 
long and wide experience of patents and patentees, of the 
truth of my assertions, to be much moved by your corre- | 
spondent stigmatising them as “absurd”; and what is 
more, I am satisfied, notwithstanding what ‘“‘T. T.” 
implies to the contrary, that patent agents generally can 
endorse my statements. At a meeting of patent agents 
which took place some time since, one of them (a gentle- | 
man well known to yourself, Sir) remarked that he turned | 
away many proposed applications for patents of this class, 


| whereupon another honestly confessed that he himself 


that some apparently mysterious force prevented the door | 


from being lifted except with a great expenditure of 
mower, 

Notwithstanding the great pressure of a full head of 
water against the door it started to move readily, and for 
a short time continued to rise easily enough with single 
purchase screw gear and two men at the handles; but 
when the door had ascended from one to two feet high, 


| known M.P., who is also an eminent engineer and himself 


and the water got in rapid motion, under the door a new | 


power was set up, and two men at the handles and the 
double purchase in gear could with difficulty continue to 
lift the door, and if the men let go of the handles the 
door ran down, 
the friction of the screw gear and the counter action of 
the balance weights. 
horizontal beams of oak 8in. square, and spaced about 
2 ft. Gin. apart, the web between the beams being of 
boiler plate ; and in order to stiffen the oak beams a pair 
of | irons Gin, deep in the web is bolted to each beam, 
one on each side of the door ; it will thus be seen by the 
construction of the door that the web of the J irons pro- 
jected beyond the face of the door, and I at once con- 
cluded that they became similar in effect to the float 
board of an undershot waterwheel, and that the water in 
rapid motion impinging against them forced the door 
downwards, As an experiment I next filled in the space 


carrying the handles backwards against | 


The door is constructed with four | 


between the webs of the L irons with boarding to form a 


smooth face next to the water. 

To my surprise the boarding made no perceptible dif- 
ference to the state of affairs. There are a great number 
of draw doors to sea sluices, but I never heard of any- 
thing of the nature I have described being observed with 
them, perhaps forthe reason that, as arule, they have not 
so great a head of water to be drawn against, and because 
the hoisting gear applied to lift the door is generally of a 
massive kind, slow and powerful in action, and therefore 
not sufficiently sensitive to make the phenomenon I have 
described apparent, also the thickness of the door in sec- 
tion is less in a solid framed door of the usual construction 
(and this point may have a good deal to do with it). 
Hoping I have made the matter intelligible to your readers, 

remain yours, &c., 
Joun KINGsTon, 
River Welland Outfall Works, July 27, 1882. 


BOILER INSPECTION AND INSURANCE. 
To THE Epitor OF ENGINEERING. 
Sir,—In response to your wish I enclose sketch of the 
boiler referred to in my last letter, and from_ this 


did not. I can quite understand, therefore, that my letter 
is like the keen edge of the surgeon’s knife penetrating to 
the seat of the disease, but believing as I do in the depth 
and extent of the malady, I shall not spare my hand on 
account of the wincing of the patient; on the contrary, I 
shall continue to repeat my ‘‘ absurd assertions,” and to 
utter my protestations whenever and wherever I have | 
opportunity until an alteration in the system is effected. 

I am happy to say I am not alone in this, as a well- 


a patentee, has told me that he urged the point strongly 
upon the Parliamentary Committee which was appointed 
several years since to inquire into the working of the 
patent laws, and he is still deeply anxious that the law 
should be amended in this respect, believing that it will 
result in the permanent benefit of bond fide inventors and 
of the public generally. 
I am, Sir, your obedient servant, 
TuHos. J. HANDFORD. 
Southampton Buildings, July 25. 





THE PUBLIC WORKS DEPARTMENT OF 
INDIA. | 
To THE Epiror or ENGINEERING. 

Str,-—The letter signed ‘* Dowb” in your No, 853 of the 
5th of May is somewhat misleading, inasmuch as the 
inference sought to be drawn is that R.E.’s have invariably 
the advantage of C.E.’s in Government service out here. 
Your correspendent refers to the appointment of an R.E. 
as first grade executive after an absence from India of 
seventeen years, he having left as a fourth grade, and a 
.E. appointed as a fourth grade, after an absence from 
Government service of fourteen years, he having left in 
the same grade. 

The cases are hardly parallel, one officer's services being 
simply used by Government out of India during these 
seventeen years, while it is understeod the other officer 
ceased to become a Government servant. 

Further, had ‘‘ Dowb” been conversant with all the 





| however, is all changed now. 


recent appointments, he would have seen that Govern- | 


ment are not so inconsistent as he makes out, for another 
R.E., who was transferred to home service for a long 
period, was on again arriving in India, reappointed in the 
low grade in which he felt. 

It apparently would not suit ‘‘ Dowb” to quote cases of 


| all the unfortunates. 


you will see that the flues in question were 26 ft. in | 
length, made in nine rings, the first three rings being 
2 ft. 9 in, in diameter and the remainder 2 ft. 8} in., with 





Dows’s CoMFORTER. 

FOREIGN AND COLONIAL NOTES. 
The Swedish Iron Trade.—The Swedish iron trade during 
1881 was uniform and regular. At the commencement of 





received. At the commencement of the year the rate 
was fixed at 2.85 Swedish crowns per cwt., which rate 
generally prevailed until the autumn, when it rose gra- 
dually to 2.90 Swedish crowns per cwt. The cause of the 
advance is to be found in the circumstance that business 
generally, not only in America, but also in Europe, has 
shown a marked improvement. With regard to exports, 
it must be remembered that a good deal of Swedish iron 
and steel is sent to England for reshipment to the United 
States, while of iron and steel shipped to Belgium a good 
deal is reshipped to France and Germany. The iron and 
steel shipped from Gothenburg during 1881 amounted in 
the aggregate to 125,048 tons, against 117,779 tons in 1880. 

An Antidote for Firedamp. — Mr. Oscar Bustin, of 
Luettieh, Austria, proposes to prevent fatal explosions of 
firedamp in coal mines while blasting, by introducing into 
the workings large quantities of carbonic acid, generated 


| by a mixture of carbonate of soda and sulphuric acid. 


Suitable pumps will supply small reservoirs with the gas, 
which may be liberated len required. An atmosphere 
containing 14 per cent. of carbonic acid has been found to 
be a reliable guard against explosions, and this proportion, 
if adopted, will necessitate the use of electrical appliances 
to ignite the blast. The mine should, however, not be 
entered immediately after firing, and a reasonable length 
of time should be allowed to insure the disappearance of 
all noxious vapours. 

American Railroad Working.—A new fast train on the 
Atchison, Topeka, and Santa Fé Railroad is considered 


to mark a new era in Western “railroading.” The 


| Kansas Pacific Railroad consumes 28 hours in making the 


run from Kansas City to Denver, a distance of 639 miles, 
being at the rate of about 23 miles per hour. The Atchi- 
son, Topeka, and Santa Fé, with over 100 more miles to 
travel, has hitherto made about the same average, and 
has consequently come in several hours behind. This, 
The rate has been expe- 
dited to 30 miles per hour, and a through train has been 
put on. Notwithstanding the advantage which the 
Kansas Pacific possesses in its shorter route, it will hardly 
be able, at any rate for the present, to hold its own with 
the all-steel rail route and fine rolling stock of the Atchi- 
son, Topeka, and Santa Fé. Of trains of the rival roads 
which recently started from Kansas City, the Santa Fé, 
after a long and exciting race, sped into Denver fifteen 
minutes ahead of the Kansas Pacific, notwithstanding a 


| change of cars, and an additional distance of 190 miles 
| having been run. 


The East River Bridye.—A special committee of the 
East River Bridge Trustees met recently to hear what 
Colonel Sellars, president of the Edgmoor Iron Company, 
had to say about the non-delivery of the steel required for 
the completion of the structure. Colonel Sellars said that 
the steel would be delivered by October 31, and it was 
stated by the committee that if the steel were delivered 
by that date, the bridge would be completed by March, 
1883. 

Australian Telegraphy.—A meeting has been held at 
Adelaide by a number of gentlemen interested in the 
various industries of the northern territory of South 


| Australia, the object of the meeting being to consider the 


best means to be taken to secure a reduction in the cost 
of telegrams between Adelaide and Port Darwin. Mr. 
J. F. Wigley presided, and after a brief discussion it was 
decided to bring the matter prominently before the South 
Australian Government. With this object a memorial 
was prepared, to be presented by a deputation to the 
Minister for the Northern Territory as soon as represen- 
tative signatures to it are obtained. The memorial sug- 
gests that the charge for the first ten words should be 
reduced from 10d. to 3d. 

Dunedin (New Zealand) Harbour—The Dunedin Har- 
bour Board has decided to accept the resignation of its 
engineer, Mr. Simpson, and has appointed Mr. G. M. 
Barr, M.I.C.E., in his stead. The Board has agreed on 
the outlines of a plan which will minimise the cost of the 
works to be undertaken, and will not involve an expendi- 


| ture, according to Mr. Simpson’s calculations, of more 


than 150,000/., but the plan is to be submitted to further 
scrutiny. Application will be made to the Colonial Parlia- 
ment for further borrowing powers, to the extent probably 
of 200,000/. A new dredge has worked on the bar with 
satisfactory results, the sand proving to be very loose and 
easily lifted. 

Victorian Water Works.—A return has been issued of the 
various Victorian Water Works on December 31, 1880, 
showing their positions, storage capacity, drainage area, 
length of aqueducts, mains and reticulations, and total or 
estimated cost. The works number 48, of a total storage 


| capacity of 12,934,682,382 gallons, the cost being set down 


as 3,623,221/. 

Drainage of Melbourne.—The City Council of Melbourne 
is endeavouring to improve the drainage of the Victorian 
metropolis. At the last meeting of the council, ese of a 
drain for carrying off the flood waters of North Carlton 
and the south-west portion of Brunswick, estimated to 
involve a cost of 10,856/., and plans of underground drains 
for storm water in Eiecbstcheest, estimated to cost 
44,880/., were approved. It was further resolved that 
these plans should be submitted for approval and con- 


| currence to the Minister of Public Works as head of the 


the year the rates for assorted iron were fixed at 6.75 | 


Swedish crowns per cwt., but declined in the spring and 
summer to 6.25 crowns. In the autumn the rates advanced, | 
and by the close of the year they were established at 6.75 
Swedish crowns. Pig iron reached a low rate during the | 
year, in consequence of the production exceeding the con- 
sumption at home, while but few foreign orders were 





sewerage department of Melbourne, with a request that 
he might assist the council by providing a moiety of the 
funds required for the works, and “‘credit the council's 
expenditure in this regard to the city in connexion with 
any general scheme and appropriation for the sewering 
of the metropolis.” 

The Thames (New Zealand ).—It is proposed to narrow 
the Thames in the north island of New Zealand, and also 
to deepen the channel, so as to ebviate sand banks. 
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THE HAWKES ELECTRIC LIGHT. 

THE electric are light of Mr. George Hawkes, of 2, 
Victoria Chambers, Westminster, is one of the most 
recent in the field, and judging by its performance it is 
also one of the best. It appears to combine in itself 
all the steadiness of the Pilsen, or a still greater 
steadiness, with the power and brilliancy of the Brush. 
The simplicity of the lamp is an important practical 
advantage, and its ornamental appearance is also in its 
favour. While striving to perfect the working of his 
lamp, Mr. Hawkes has had an eye to its appearance 
as well, although that is a point very often neglected. 

The mechanism of the Hawkes lamp is illustrated in 
Figs. 1 and 2, which represent it in action. It is a 
clutch lamp of a very perfect kind, and is adapted to 
burn long carbons if required, so that it can be used 
for the lighting of streets as well as halls, factories, 
engineering works, and so on. 

Figs. 1 and 2 are two vertical sections of the lamp 
in planes crossing each other at right angles. Fig. 3 is 
a sectional plan of the lamp along the line 1—2in Figs. 
land 2, and Fig. 4 is a sectional plan taken in the line 
3—4 of the same figures. Fig. 5 shows a special device 
for cutting the lamp out of circuit. 

The frame of the lamp consists of three metal base 
plates A, A!, and A2, rigidly connected by vertical 
stems A3, A+, and A5, The stem A3, which is in con- 
nexion by the terminal below, with the positive 
wire from the generator, is insulated from these metal 
plates, and the stem A‘, which is in connexion with 
the negative wire through the plates A, A}, is insu- 
lated from the upper plate A? only. This plate sup- 
ports the mechanism for striking the arc and regulating 
the advance of the upper carbon C and holder C!, while 
the plate A supports the mechanism for regulating the 
advance of the lower carbon D and its holder D!. 
This carbon traverses a long tube B, pendent from the 
bottom of the lamp, and is prolonged at B! by a liquid 
reservoir into which a piston descends, 

We shall first describe the striking of the are and 
the regulation of the upper or positive carbon. When 
the current is switched on the lamp it passes by the 
stem A’ and terminal g to the electro-magnet G, and 
thence by the terminal y! t> the plate A?, which is in 
metallic contact with the carbon-holder Cl. It thus 
traverses the carbons and completes its circuit through 
the lower holder D! and the plates A! A. In traversing 
the double-coiled electro-magnet G, it attracts the 
armature G!, and thereby separates the upper carbon 
from the lower and forms the are. Mr. Hawkes, 
however, has not contented himself with the mere 
striking of the are on the junction of this electro- 
magnet in the main circuit. He has alsoarranged that 
it shall regularly adjust the position of the carbon C. 
To this end he employs the following device: H is a 
coiled spring surrounding the upper part of the carbon- 
holder C! and retained between two collars h A}, which 
also surround the carbon-holder. The lower collar / is 
suspended from the guide frame C* by means of 
pendent rods which pass freely through the head of 
the guide frame, and are each provided with a head to 
take a bearing on the guide frames. The upper collar 
h} is attached to a pair of guide rods which, after pass- 
ing up through the guide frame C’, are connected 
together by a crosshead, upon which bears a regulating 
screw I, which regulates the amount of compression 
put upon the spring. This spring is intended to press 
back the armature of the electro-magnet when it is 
attracted by the current, and consequently to deter- 
mine the position at which the upper carbon will come 
to rest. On the strength of the main current decreasing 
through a widening of the arc, the spring comes into 


action, and forces the armature and carbon-holder | 


downwards, until its further expansion is checked by 
the pendent collar A. After this the armature simply 
falls by its own weight, and the upper carbon drops 


into contact with the lower one, thereby closing the | 


main circuit. The electro-magnet again comes into 
full play and re-establishes the are as before. Thanks, 
however, to the spring device just described this sudden 
restoration of the are need seldom occur. 

The lower carbon is advanced to maintain the are by 
the pull of two counterweights shown in Fig. 2, the cords 
from the weights passing over two pulleys and attach- 
ing to D'. This advance is controlled by a clutch 
device of ingenious construction. The carbon-holder 
D! passes through a hole in the plates A! A, and 
between the poles of an electro-magnet E, which 
is in a branch or derived circuit as shown by the 
wires W W. Attached to the armature E! of this 
electro-magnet is a gripping piece E which is carried 
by pivot pins /, and has an opening through it to allow 
of the free passage upwards of the carbon-holder when 
the armature E! is attracted by its magnet, and the 
gripping piece is thereby raised as shown in Fig. 1. 
Should, however, the strength of the current in the 
electro-magnet become enfeebled owing to a_ too 
rapid rise of the carbon, the reacting force of the 
spring F! presses down the armature and the gripping 


HAWKE’S ELECTRIC LAMP. 








k tq. 5. 
% |. 


ak —O 










































































The lower carbon is then unlocked by the predomi- 
nance of the electro-magnet on the spring, and the 
| carbon advances as before. 

The action of the spring E! is regulated so as to limit 
| the upward play of the armature E!, and to prevent its 
| being drawn to the poles of the magnet. Toserve this 
| double purpose a hollow regulating screw F? is pro- 
| vided. On passing through the plate A! this screw F? 
bears on the coiled spring F!, which is made fast to the 
|armature E}, The hollow screw is tapped to receive 
| an elongated screw F%, which projects down through 

the coiled spring so as to form a stop to the rising 

armature. By the adjustment of the screw F* the 

force of the spring is regulated so as to counteract the 

'energy of the electro-magnet to any desired extent, 

jand the upward range of the armature is properly 

limited. The piston D? moving in a well (B!) of! 
viscous liquid, such as glycerine and water, gives addi- 

tional smoothness to the working of the lamp. 

The device employed by Mr. Hawkes to cut outa 
lamp from a circuit when some accident has befallen 
|the carbons, is a very simple and ingenious one. 
Insulated from the top plate A2, but resting on it is a 
strip of metal K, which is in metallic connexion with 
the stem A*, and underlies one end of the armature G!, 
A similar strip of insulated metal K! is connected to 
the other stem A‘, The armature G! at the parts 
which overlie the strips K K®‘ is fitted with platinum 
points. While the lamp is in action, the armature 
being held up by the attraction of its electro-magnet is 
clear of these insulated metal pieces, but as soon as an 
undue resistance is offered to the main current, the 

ower of the electro-magnet is overcome by the spring 
ir and the armature is dropped down and short-cir- 








piece arrests the upward motion of the carbon-holder, | cuits the current by the strips K K!, as shown in 


until the are attains its proper width, and the derived 


| Fig. 5. 


The lamp is thus cut out of the general 


current in the electro-magnet E its normal strength. | circuit. 
' 





Mr. Hawkes also constructs lamps of the same type 
having double carbons, and these are fitted with an 
automatic device for diverting the current from one 
pair of carbons to the other. 

The upper or positive carbon is ordinarily twenty 
inillimetres in diameter, and copper coated ; while the 
lower or negative carbon fs thirteen millimetres in 
diameter. The lower burns at the rate of an inch per 
hour ; but it can be made so long as to burn for forty 
or fifty hours. The lamp is stated to yield a light of 
6000 candle power when fed by an A Gramme machine 
consuming 25 horse power. 





MANUFACTURE OF RAILWAY SPikEs.—A new machine for 
the manufacture of railway spikes was recently tested in a 
rolling mill in one of the Western States of the American 
Union. Arod of metal is automatically fedintothe machine 
from the rolls by means of a table and a “‘ gripper,” and 
at the end of the stroke of the feed-table, the, spike blank 
is caught and firmly held by a suitable arrangement, 
while a pair of reciprocating cutters reduce the blank to 
the required length and at the same time form the point. 
The spike, after being released, is carried forward to the 
‘*header,” where it is finished. On the return motion 
the spike is thrown out of the blank holder by a rapidly 
acting ‘‘ knocker,” when it falls to the floor, and the table 
goes back to the cutter to receive the next spike. All 
these motions are comprised in a single revolution, the 
speed of the machine being at the rate of 60 revolutions 
per minute, thus making a spike every second, or 36,000 
every ten hours. Three of these machines have been 
made, which, with others yet to be constructed, will be 
brought into operation at the works of the Andrew 
Kloman Iron and Steel Works, at Moundsville, West 
Virginia. For several years before his death the late 
Mr. Kloman spent a a amount of time and money in 

erfecting a machine of this kind, and the above is his 
invention completed and further improved by his succes- 
sors, 
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machines are used, each complete in itself, this | ways and canals, in as large a measure 


arrangement being adopted by Messrs. Hick, Har- 
greaves, and Co., by preference for meat cargo machines. 
In case of accident to one machine the other could by 
running at higher speed maintain the desired tem- 
perature in most cases, and thus probably save the 
cargo, which might be lost owing to derangement of 
the machinery in a vessel fitted with one machine 
only. The views just referred to show the air distri- 
buting flues and the return air flues to the machine. 


The chamber for storing the meat cargo has a capacity | 


of about 700 tons measurement, and is lined through- 
out with wood lining filled in with charcoal, all the 
iron stanchions and trams in the chamber being insu- 
lated in the same way. 


The machine shown i * engravings is arrangec 
The machine shown in our engravings is arranged | 


for cooling the compressed air by surface contact, 
without any injection of cooling water into the com- 
pressing cylinder. This mode of cooling the air is 
supposed to cause less production of snow when the 


mixing with the cooling water, but Messrs. Hick, Har- 
greaves, and Co. state that they find practically 


there is no difference or advantage in this respect, | 


indeed the balance of advantages in favour of the 
system of cooling by injection they consider so decided 
that they now generally adopt it. The steamship 


Marsala, which recently sailed for New Zealand, is | 


fitted with duplicate machines in all respects the same 


as those shown in our engravings, but the compressed | 


air is cooled by direct mixing with the cooling water. 
On the sea trials of these machines in May last— 
with cooling water 50 deg. Fahr.—the cold air flowing 
from the machine was 85 deg. below zero Fahr., the 
temperature in the meat chamber being zero. 

In designing the class of machine we illustrate, the 
makers have aimed at obtaining compactness com- 
bined with easy access to all parts which require to 
be frequently examined. They have also contrived to 
keep the hot steam as far as possible from the expand- 
ing cold air cylinder, and to have the expanding cylinder 
exhaust ports short and very easy to get at for 
examination or for removal of snow or ice formed near 
to them, while the driving cylinder is disposed so 
as to give the most even turning, and to do this with 
only one crank-pin, or sweep in the shaft, which is 
usually a weak point. The connecting framing from 
the cylinders to the shaft is also made as direct as 
possible, with the material properly disposed in the 
line of strain, and altogether the machine is a 
thoroughly good mechanical job. 

Messrs. Hick, Hargreaves, and Co. have now had 
an extensive experience with these cold-air machines, 
their first machine of this kind for the preservation 
of meat by cold having been titted up in 1877, and 
being still in use at Bolton. We may add that the 
s.s. Sorrento, which is fitted up with their machinery, 
and which arrived in London about three weeks ago, 
shipped at Sydney about the Ist of May last, no less 
than 165,000 lb. of beef, and 237,000 1b. of mutton, 
this cargo being brought home rid the Red Sea and the 





| and sellers wanting 1d. more per ton. 


Suez Canal, tolerably trying places for fresh meat at | 


this season. 





RAILWAY RATES AND FARES. 

THE report of the Select Committee of the House of 
Commons on Railways (Rates and Fares) has been issued 
as a Parliamentary paper with the proceedings of the 
Committee. At the close of the report, which occupies 
fourteen pages, the Committee summarise their recom- 
mendations as follows : 

“1, That Chambers of Commerce and of Agriculture, 
as well as other similar associations of traders or agricul- 
turists, have a Jocus standi before the Railway Commission 
on a certificate of the Board of Trade that they are a bond 
Jide association. 

2. That one uniform classification of goods be adopted 
over the whole railway system. 

**3. ‘Terminal’ charges to be recognised, but subject to 
publication by companies, and in case of challenge, to 
sanction by Railway Commission. 

“4. That on application by a railway undertaking for 
Parliamentary powers, attention should be directed by 
some public authority to the proposed, and, in the case of 
an existing company, to the existing rates or fares, with 
a view to their consideration by the Committee ; and that 
persons affected by such rates or fares should have a Jocus 
standi before such Committee. 

“5. That Parliament do not sanction any further 
control, direct, or indirect, of canal navigation by a rail- 
Way company. 

** 6, That the Railway Commission be made permanent, 
and a court of record. 

‘7, That the powers and jurisdiction of the Railway 


de 
Commission be extended to cover— 

**(a) All questions arising under the special Acts or 
the public statutes for regulating railway or canal traffic 
affecting passengers or goods. 

**(b) The making of orders which may necessitate the 
co-operation of two or more railways or canal companies 
within the statutory obligations of the companies. 

**(c) Power to order through rates on the application 


of traders, but no such order to impose on a railway com- | 
pany a rate lower than the lowest rate of such railway 
compan 

“sé (d) 


for similar articles under similar circumstances. 
he revision of traffic agreements, both of rail- 


T 





| authorities or 
air is expanded, than occurs when the air is cooled by | : 
| public benefit of the districts affected. 
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formerly exercised by the Board of Trade. 
| ‘*(e) The granting of damages and redress for illegal 
charges and undue preferences. 

“*(F) The Commissioners to have power, on the joint 
application of parties, to act as referees in rating appeals. 

**8. That the Railway Commissioners should deliver 
separate judgments when not unanimous. 

“*9, One appeal to be granted as of right from the judg- 
ments of the Commission, and ‘ prohibition’ as well as 
certiorari to be forbidden. 

“10. High Court of Justice to have power to refer to 
Railway Commission cases which involve questions under 
the Railway and Canal Traftie Acts. 

“11. We recommend that the amalgamation of Irish 
railways be promoted and facilitated in every way, in- 
cluding, if necessary, direct Parliamentary action. 

“12. The question of canals in Ireland being under 
different conditions to that of canals in England, and 


| large districts in Ireland having no other means of com- 


munication, we recommend that powers be given to local 
mublic trusts, to acquire, extend, and main- 

tain such had in that country as may be deemed for the 
**13. That the Railway Commission should from time 
to time hold sittings as occasion may require, both in 
Scotland and Ireland.” 


NOTES FROM THE NORTH. 
: GLascow, Wednesday. 
Glasgow Pig-Iron 
rather better, and even strong at the opening on Thursday, 
and a fair amount of business was done during the fore- 


| noon at 5ls. 9d. cash, the price then receding to 51s. 7d., 


and subsequently improving to 51s. 94d. Business was also 
done at 51s. 10$d., down to 51s. 8d., and up to 51s. 11d. 


| one month, and the close was buyers at 51s. 8d., and up 


to 51s. 11d. one month and sellers near. In the afternoon 


| the market was quieter, with transactions reported at 


from 51s. 8d. down to 51s. 5d. cash, also at 51s. 95d. down 
to 51s. 6d. one month ; and at the close there were buyers 
at 51s. 6d. cash and 51s. 74d. one month, and sellers 
wanting $d. per ton more. The market was flat and 
easier on Friday forenoon, with business reported at from 
51s. 6d. down to 51s. 2d. cash, also at 51s. 7$d. down to 
5ls. 4d. one month, the close being buyers offering 
51s. 3d. and 51s. 44d. cash and one month respectively, 
and sellers near. A certain degree of steadiness was 
observable in the afternoon, and a moderate amount of 
business was transacted at from 51s. 4d. to 51s. 3d. cash, 
also at 51s. 55d. to 51s. 44d. one month, and the close was 
buyers offering 51s. 3d. cash and 51s. 44d, one month, 


was very flat and weak, and with only a moderate 
amount of business done in the course of the forenoon, 
the prices ranging from 5ls. 3d. down to 5ls. 

one month, and at 51s. 1d. down to 50s. 74d. cash. 
There were buyers at the close offering 50s. 8d. cash, and 
50s. 10d. one month, with sellers near. The market was 
again flat in the afternoon, but rather more business was 
done. “~[ransactions were reported at from 50s. 10d. down 
to 50s. 8d. one month, also at 50s. 8$d. down to 50s. 6d. 
cash, the close beiug buyers at 50s. 64d. cash and 50s. 8d. 
one month, and sellers asking 1d. per ton higher. Yester- 
day’s market showed a very decided weakness, and at 
one time the price had further declined to the extent of 
8d. per ton; subsequently, however, one-half of the 
decline was recovered, but, as it was, the decline over the 
two days amounted to 1s. 14d. per ton. There were 
transactions during the forenoon at from 50s. 3d. down to 
49s. 105d. cash, and at 50s. 5d. down to 50s. one month, 
and at the close sellers were willing to take the lower 
quotations, and buyers near. In the afternoon there was 
a recovery from 49s. 10d. to 50s. 2d. cash, and from 
50s. to 50s. 4d. one month, and sellers wanting 1d. per ton 
higher. Business was done this forenoon at 50s. 4d, up to 
50s. 8d. cash, also at 50s. 6d, up to 50s. 95d. one month, 


and the close was 50s. 6d. and 50s. 8d. cash and one month | 


respectively, and sellers wanting 1d. more per ton. In the 
afternoon 50s. 8d. cash and 50s. 10d. one month were 
paid, and at the close the quotations were rather less 
tirm. The smart downward reaction with prices sustained 
on Monday and Tuesday, seems to have been largely due 
tu the fact that a number of the large holders threw their 
warrants on the market on something like a wholesale | 
scale, and without displaying much of the national caution. 
It does seem that the legitimate departments of the trade | 
justified any such action; indeed the home consumption 
is ina most satisfactory state, and the shipments have 
been large, while the foreign demand is very fair. There 
is, however, some reason to believe that prices had been 
forced up beyond the level justified by the circumstances 
of the case, and that speculators, feeling somewhat 
alarmed at the condition of the Egyptian crisis, deter- 
mined to realise their holdings ; but things already show 
a tendency towards rectifying themselves. There is no 
material change to report regarding the demand for 
Scotch pig iron in the American markets ; but the latest | 
advices say that the tone is firm. | Makers were all 
pretty firm in their quotations about the end of last week, 
but since then, in sympathy with the prices of warrants, 
the quotations have declined about 6d. per ton. Hema- 
tite pig iron is steady at prices ranging from 57s. to 60s. 
per ton at Cumberland and other West Coast ports. Last 
week’s shipments from all Scotch ports amounted to 
13,116 tons, as compared with 9285 tons in the correspond- 
ing week of last year ; and they included 3444 tons to the 
United States, 2060 tons to Canada, 340 tons to Australia, 
&e., 490 tons to France, 1078 tons to Italy, 853 tons to 
Germany, 245 tons to Russia, 9€1 tons to Holland, and 
lesser quantities to other countries. The stock of pig | 
iron in Messrs. Connal and Co.’s public warrant stores 
has now been reduced to 633,310 tons. 





as the powers | 


Market.—The warrant market was | 


Monday’s market | 
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Evemouth Harbour Extension.—Every year is making 
| more evident the urgent necessity there is for extended 
harbour accommodation at Eyemouth, and there is now 
but one opinion, that the harbour is too small for the trade 
of the port. Despite the reduction in the number of the 
home fleet owing to the late disaster, there is no lack of 
boats, as fishermen from the English coast-—Cornwall men 
especially—manifest a strong preference for Eyemouth 
during the herring season ; and it is beyond a doubt that 
enlarged accommodation would lead to a much larger 
trade. Being within easy distance of the best fishing 
ground in the south of Scotland, the number of boats 
would annually increase if a good deep-water harbour were 
constructed. To this end strong efforts are being made. 
The final approval and consent of the Board of Trade to 
the proposed works have just been obtained, and negotia- 
tions are now in progress with the Public Works Loan 
Board for the money necessary to complete the same. The 
hands of the trustees have been much strengthened in 
their application for the loan required by memorials from 
fishing stations along the coast from Wick to Penzance, 
and efforts are being put forth to obtain the assistance of 
Scottish members of Parliament, and to move the Fish- 
dealers’ Associations in the large srovincial towns through- 
out the country to exert their influence in order that the 
loan may be secured. The right of constructing piers on 
the foreshore has been acquired by the trustees, and it is 
confidently expected that considerable * gress will have 
been made with the new works before the commencement 
of another herring season, 


The Clyde Trustees and the Proposed New Graving 
Dock.—Another long discussion took place at yesterday's 
monthly meeting of the Clyde Trust upon the new graving 
dock which it is proposed to construct at Govan, the 
questions raised, being the depth to suit the large steam- 
don of the future, the construction of a brick invert, the 
use of concrete foundations, the employment of a consult- 
ing engineer, and the propriety of the work being done 
by the trustees’ own engineer and other servants, or by 
contract. The Lord Provost—who presided —closed the 
discussion. He remarked that the necessity for the dock 
compelled the Trust to construct it, and that it would be 
desirable to have it as large as possible. On his recom- 
mendation, the Committee on New Works were instructed 
to proceed with the undertaking, by the construction of 
the sill and entrance at the greater depth mentioned 
22 ft. 10 in.—by the employes of the Trust, reserving for 
future consideration whether an estimate should or should 
not be taken for the rest of the work. It will thus be 
seen that, after long dawdling over the matter, this 
important piece of engineering work is at last to be 
commenced. 

Harbour Improvements at Stornoway.—A meeting of the 
Stornoway Pier and Harbour Commissioners was held 
last night, Mr. William Mackay, chairman, presiding. 
Mr. Baron, C.E., who nas been employed by the Com- 
missioners to superintend the extensions and improve- 
ments contemplated by them, was also present. The 
plans prepared by Mr. Barron of these improvements, as 
approved and sanctioned by the Board of Trade, were 
submitted to the meeting. The works, which are to 
be carried on by the Commissioners themselves, are to be 
commenced immediately, and are expected to be com- 
pleted in time for next year’s fishing, The Commissioners 
are also to have the inner harbour dredged and deepened, 
and a large dredging machine has been purchased by them. 


Proposed Experimental Light at the Mouth of the Tay.— 
At a meeting of the Lighting, Buoying, and Pilotage 
Committee of the Dundee Harbour Board, held yesterday 
afternoon, it was agreed to request the Commissioners of 
Northern Lighthouses to give permission to Pintsch’s 
Lighting Company to put an experimental buoy at the 
mouth of the Pay. 

Death of Provost Weems, Johnstone.—On Saturday after- 
noon Mr, William Weems, of J.and W. Weems, engineers, 
Johnstone, died of a bronchial affection at the very early 
age of 45 years. The firm of which the deceased was 
a member was founded by his late father, and was famous 
for the many ingenious inventidns which the partners 
made over many years, the patents owned by the firm 
eventually amounting to about seventy. The deceased 
was the chief magistrate of Johnstone, his native town. 








THE CrysTaL PALACE ELEcTRICAL EXHIBITION AWARDS. 
—The list of prizes awarded in connexion with this exhi- 
bition has been issued; it comprises ten diplomas of 
honour, awarded to exhibitors not competing for trade 
purposes ; twenty-nine gold medals, nine of which were 
awarded for steam and gas engines ; twenty-eight silver, 
and thirty-four bronze medals. 


Eppinc Forest Tramways.—A meeting of the share- 
holders took place on Tuesday, August Ist, at the offices 
of the company, the chairman, Mr. Mark Shephard, 
presiding. There was a large attendance. Mr. C. B. 
King, one of the company’s engineers, stated that 
although the rails had only been delivered a few weeks, 
about 500 yards of line were already completed, and the 
first section will be opened for traffic in about three 
weeks. The company intend to apply in the next session 
of Parliament for power to use steam, and for this purpose 
the line is very substantially laid. Mr. Hammack, a 
director, mentioned that at Batley (in Yorkshire) where 
both steam and horse power had been in use, it had been 
“gong that a saving of 2d. per mile had been made 
ny the adoption of the former. The engines were con- 
structed by Merryweather and Sons, the only firm who 
have had any very great experience in this branch of 
engineering. Messrs. B. Cooke and Co., of Battersea, are 
the contractors for the works, and Messrs, Merryweather 
have the contract for the cars, 
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arrival of a sufticient force with which to co-operate, 
should it become necessary to move along the sea line 
which constitutes the base of the triangle, formed by 
Port Said, Cairo, and Alexandria. There has been, 
during the last few days, a probability of a reduc- 
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the present, this measure has been abandoned, 
indeed little more than a moral effect would just 
now be produced from its successful result. At 
present Aboukir lies outside the limited theatre to 
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Uarrep States: John Wiley’s Sons, 15, Astor Place, New York. | Which operations are necessarily confined pending | 
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Alexandria. The only practical result that could be 
obtained by a bombardment of the Aboukir forts 
would be, to clear the way for a landing in the rear 
of Arabi Pasha’s present positions at Ramleh and 
Millalah, so as to take him in reverse and compel 
him to retreat or surrender. 
ficient troops at hand for this service, the reduction 
of the Aboukir forts would set free their garrisons 
| for a defensive purpose elsewhere. 1 
armed with British made Armstrong guns of 9 in. 
and 10 in. calibre. It is, however, possible that even 
for the sake of a moral effect, the Aboukir forts 
may yet be destroyed by the fleet, before the bulk 
of the British expedition arrives out. 
There are strong indications that the forthcoming 
operations will constitute an engineering campaign, 
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Nile, whose waters will be out about the period 
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THE CAMPAIGN IN EGYPT. 

THE naval and military operations which Great 
Britain has undertaken in Egypt, to complete what 
the bombardment of Alexandria began, have com- 
menced by the successive arrival and gradual con- 
centration in the environs of Alexandria, of the 
troops placed under orders for the expedition, and 
now in course of rapid transit to the theatre of war. 
The naval operations having been for a time sus- 
pended, it is probable that our ships will not take 
much further part in the operations until the 


of railway operation. The Prussian Intelligence 
oy So 


| Department had been preparing for the war of 


1870-71 for eight years. This astute and highly 
organised department, during all this time, had its 
employés all over France under various pretexts 
and in various disguises. These able officers mapped 
| out every line of railway throughout the country, 
including every branch line, and they prepared 
reports and notes of the amount of rolling stock of 
They knew the strategic and 


|every description. 


| large or small; they were perfectly familiar with 
| the characteristics and value of every line that went 
near important positions or strategic points of 
value. Every highway and bye-road, even every 
lane, was accurately mapped out; all towns, 
villages, and hamlets, with their relative values as 
strategic or tactical positions, were recorded. The 
maps and information thus patiently gathered were 
carefully compared with the French staff-maps and 
other official documents, and corrected where 
necessary. They were then engraved on a small 
scale, and printed in many thousands ready for dis- 
tribution to every commanding or staff officer as 
soon as war was imminent between the two 
countries. 
supply were fully tabulated, so that requisitions on 
the inhabitants might be enforced. The railway 
time tables for the despatch of Prussian troops to the 
French frontier were compiled at the Intelligence 
Department, all having been carefully prepared 
and placed ready for immediate use. 
the war broke out, the Prussian troops were rapidly 
taken to and massed opposite the French positions at 
Forbach and Weerth. The Prussians vigorously 
attacked, and in a few days the world saw the most 
astounding feat of arms which it has ever witnessed, 
and a powerful nation was struck down at the feet 
of its conqueror. 
lesson in the art of war, and its influence has been 
great upon the military systems of every European 
power, including that of Great Britain, for it caused 
this country largely to reorganise her whole military 
administration. Now is the first occasion that this 
new organisation has been put to a practical test 
on an extensive scale. 

So far, we readily admit, the new organisation 
has stood the strain upon it much better that could 
have been anticipated, considering that we have 


a severe loss of power at a very critical time in 
English history. The general equipment of the 
Egyptian expedition has left nothing to be desired. 
The whole force has been fitted out with every 
appliance for war which good judgment and excel- 
lent forethought could supply. A new pattern of 
spade, which we shall illustrate and describe shortly, 





for has been delivered. It is anticipated that at 


tactical value of every railway station in the empire, | 


Even the resources of France for food | 


When | 


This campaign was indeed a grand | 


over 30,000 troops of all arms locked up in Ireland, | 


has been supplied so far as the number contracted | 


115 


| least 10,000 of our men will have these useful 
entrenching tools as part of their personal equip- 
ment. The mercantile marine has come once more 
to the front with its splendid fleets of transports and 
other vessels ; and Admiral Mends, who has had 
much previous experience in this line, has made the 
| most ample provision for the conveyance of troops 
and material. The personal equipment of the whole 
of the troops for work in the field, or in camp, is in 
keeping with the modern requirements of war. All 
who have witnessed the departure of the men have 
been convinced of their general fitness for service, 
although many of them seem too young for the 
hard work incidental to campaigning. The average 
age of the men of the Brigade of Guards is twenty- 
five years. Those who were sent to the Crimea 
in 1854 averaged 28 years. The Guards who 
marched from Wellington Barracks on Sunday last 
looked in every way a fine and powerful body 
of men. But it is with respect to the Roya 
Engineer equipment that we have especially to 
do ; and it is clear that those who are responsible 
for the conduct of the war are of the same opinion 
as ourselves. Engineering operations will play a 
highly important part in the coming campaign 
in Egypt, and events will doubtless illustrate 
strikingly the strategic value of railways in warlike 
movements. An elaborate and well-designed rolling 
stock and appliances for repairs hasbeen prepared 
and shipped ready for transport, including several 
powerful locomotives, complete in every detail for 
immediate use. Major Wallace, R.E., an ofticer of 
| great experience in the construction and manage- 
ment of railways, commands this portion of the 
expedition ; this officer has had entire charge for 
some years of an extensive railway district in India, 
and he is well versed in every detail requisite for 
railway operations during war. Captain Scott, R.E., 
is second.in charge. He is an officer of experience 
in traftic management and in practical details of 
| railway construction and working. Captain Sidney 
'Smith commands the Royal Engineer Railway 
Company, as it will be called. The remaining 
officers are young men who have just joined the 
| corps from the Royal Military Academy at Woolwich. 
| Their names are Lieutenant Vidal, Lieutenant 
Huleat, and Lieutenant Dopping Hepensthal ; a fine 
opportunity for distinguishing themselves is now 
beforethem. The whole staff, officers and men alike, 
have been for some time past attached to trains 
running on the London, Chatham, and Dover, and 
the South-Western Railways, where they have 
learned very valuable experience in railway work. 

The Canada steamship, lying at the T pier at 
Woolwich Arsenal, is completely loaded with the 
equipment of the Royal Engineer railway staff, who 
go out in this vessel ; a wise arrangement, since the 
staff itself will superintend the unloading of the 
cargo, and will be under a final course of instruc- 
tion on the way out. Timber, steel rails, switches, 
points, pot sleepers, and every requisite for the 
repair of lines broken up, and material for the 
‘repair of bridges, are on board the Canada, as well 
as an ample supply of tools of every nature. Steel- 
faced bullet-proof mantlets for working parties in 
trucks, or on the permanent way, have been sup- 
plied. Indeed, nothing seems to have been for- 
gotten, and the state of this portion of the expedi- 
tion gives a good augury for successful service— 
| service that will doubtless enhance the already high 
reputation of the corps. A pontooning company 
has been formed at Aldershot, with a full supply 
of pontoons for crossing rivers and other water- 
courses. A telegraph company has also been 
organised, replete with every appliance of tele- 
| graphy in all its branches. The officers belonging 
to this company are constructive and working tele- 
graphists, and the men have all passed examinations 
in every department of this science. Major Arm- 
strong, R.E., a well-known officer, has rendered his 
valuable assistance towards the formation and 
equipment of this company. 

The Royal Engineers, as the scientific corps of 
the British Army, will doubtless achieve the full 
' measure of success they deserve, and it is not too 
| much to say that the success of the campaign will 
depend chiefly on their efforts. 
| The only operations which have entailed any 
| engineering or mechanical work so far, have been 
the destruction of a portion of the lines running 
from Alexandria on the roads to Cairo, and leading 
through Arabi Pasha’s present positions at Millalah 
|and Ramleh ; the former, a junction on the way to 
Cairo, the latter on the road to Rosetta and 
Aboukir. At Millalah, about six or seven miles 
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from Alexandria, the railway divides into two 
branches, one leading to a goods station in the 
southern part of Alexandria, the other going to 
Moharran Bay on the eastern side of the city. A 
railway field operation was conducted for the pur- 
pose of endeavouring to obtain possession of the 
junction at Millal uh on the main line from Cairo 
to Alexandria, so as to sever Arabi’s communica- | 
tions with his position at Ramleh and obtain a 
strong point pacoreae for further operations. The | 
attempt, which may be described as scarcely novel, 
consisted of fortifying an engine and some trucks, 
and then trying by a tactical field movement 
through the agency of an armed train, to effect | 
a lodgment within or near to Arabi’s lines 
Millalah, and then to consolidate the position | 
gained, for further offensive work. This attempt 
did not succeed. The train consisted first of an 
empty wagon shunted on ahead to explode any 
mines which might have been laid on the line of 
advance. Then followed a truck fortified with 
bullet-proof steel plates, containing Nordenfelt guns 
whose barrels projected over the sides of the truck. 
This was followed by three trucks laden with sailors 
behind sand-bags, succeeded by more trucks 
strengthened with bullet-proof plates, filled with 
sailors armed with Martini rifle, bayonet, c., 
and having a full supply of ammunition and 
reserve. After this came another short train con- 
veying a reserve of men for the purpose of consoli- 
dating any lodgment effected by the first train. A 
few mounted videttes accompanied the trains in 
their progress. The first train came to a dead stop 
when nearing Millalah, where 
off the line the previous day, 


immediately failed in its object. The enemy per- 


ceived the trains, and at once threw forward a small | 
force, which was opposed by the mounted men and | 


by the sailors, who quickly advanced in skirmishing 
order on either side of it. It was found impossible 
to repair the line at once, and the trains returned, 
with the whole force much disappointed at the 
result. Asa tactical field movement, this little 
expedition deserves mention for the skill with which 
the arrangements were perfected for effecting a 


permanent lodgment within, or near to an important | 


junction. Ifthe movement had succeeded, and a 
counter attack been successfully resisted by imme- 
diate support from Alexandria, Arabi’s position at 
Ramleh would have been rendered very uncomfort- 
able. The operation was a delicate one. If i 
failed, it was not owing to want of skill in execu- 
tion. The line was broken, and the damage was so 
severe that it could not be repaired promptly. This 
was enough to end the first tactical field movement 
by train service. The idea is not anew one. It 
was carried out during the American civil war, but 
— not much success. During the siege of Paris 
by the Prussians in the war of 1870-71, similar 
trains were fitted by the French in Paris. They | 
went out some distance, were fired at by the 
Prussian artillery, and at once returned. The 
whole plans of these trains are in the hands of the 
Royal Engineers at Chatham, and we believe have 
been published in their professional journal for the 
study of the corps. 


in Egypt as they occur. 
THE AMALGAMATED SOCIET Y OF 
ENGINEERS. 





Tue thirty-first annual report of the Amalgamated | 


Society of Engineers is second to none that have 


preceded it in value and importance ; and in some | 


respects it is more interesting and valuable than 
any that have gone before. The Society had been | 
passing through a most severe ordeal, by reason of | 
the almost unex: unpled depression in trade ; and | 


its resources had in consequence been strained to | 


the utmost. So severe had the strain been that 
some began to fear that the 
scarcely be able to bear up against it ; 
turned during the latter half of 1880, 
Society soon commenced to recover itself, and to 
regain its wonted strength and vigour. 

Naturally the report for 1881 does something 
more than merely record the Society’s doings for 
the brief space of twelve months ; it reviews its pro- 
gress for the past thirty-one years, and it estimates 
its strength and capacity under pressure. The 
portion of the report which deals with our foreign 
trade, in so far as it affects the engineering trades, 
deserves to be reproduced ; but as it is too long to 
be given in éxtenso, we condense facts and figures 


at | 


an engine had run | 
and the movement | 


We shall from week to week | 
continue to review the technical military operations | 


Association would | 
but the tide | 
and the | 


G. 


given, — the remarks thereupon. ‘The secret: wy; 

in his summary, referring to the ‘fair trade” 

lagitation, says that ‘‘the free trade system under 
| which our commerce has been carried on, has by 
| some persons been put on its trial; but it is unfor- 
|tunate for them and their theories, and also a 
| blessing to the country, that the experience of 1881 
| furnishes the most striking and complete refutation 
‘of all charges made against free trade ;” and he 
| then goes on to state the facts upon which he relies 

| in support of his conclusion. He declares that the 
iyear **1881 has been, in respect of our foreign 
trade, one of the best, if not actually the very best 
year in all our history ;” and he further says that 
‘* the general trade of the nation has dev eloped to 
& marvellous extent ;” and that this “ industrial 
|development of the British nation is one of the 
greatest marvels of modern history ;” ‘‘ the greater 
part of it being due to the fact that we have done 
our best to relieve all industry from the shackles of 
protection.” 

After stating that every period of depression is 
succeeded by years of activity, during which trade 
has ‘‘risen to greater heights of prosperity than 
before,” he quotes a mass of figures of which the 
following is an epitome: In 1823 our foreign exports 
amounted in value to 43,000,000/. ; in 1840 they 
had increased to 51,308,740/. ; by the year 1860, 
with the help of free trade, our exports were valued 
at 135,891,227/. ; in 1870 we rose to 199,586,822/. 
and in 1872 we reached the highest point, the total 
value of our exports then being 256,257,347]. 
Last year the total value was 233,938,979/., or less 
than in 1872 by 22,318,368/. ; but this difference 
he assures us is a difference in value rather than in 
quantity ; the prices paid in 1872 for nearly every 
article being greatly in excess—20 per cent. more, 
he declares, of the prices paid in 1881. This state- 
;ment is made in answer to the accusation ‘ that 
trades unions were destroying the trade of the 
country.” Dealing more specitically with all kinds 
| of engineering work, he says that the quantity 
taken “greatly “exceeds the best year ever known— 
that of 1873, though the values were less. The 
figures quoted are: ‘* Value of all descriptions of 
steam engines and machinery exported in 1873, 
in 1881, 9,943,613/.—a difference 
j only of 76,3167.” Both coal and iron were nearly 
double in prices during the former year to what they 
were last year. 

The totals of the figures given in the report are 
as follows : 

Machinery and Millwork 1879. 
Exported. £ 

Steam engines of all 

kinds : 

Other descriptions 

of machinery, &c. 


ENGINEE RIN 


| 





| 10,019, 9291. 
| 
} 


1880, 


1881, 
£ £ 


2,198,270 2,786,449 


3,186,550 


5,080,935 6,477,067 6,757,063 








Totals, cost of thelast 
three years 7,279,205 9,263,516 9,943,613 
|The anticipations are that the present year will far 
| outstrip all others in engineering activity, especially 
| for exportation. 
| The report for 1881 contains 376 closely printed 
|pages, and 24 pages of introductory matter, con- 
sisting of the general secretary's remarks, and tables 
and summaries of the financial and other business 
| transactions of the Society from 1851 to the close of 
1881, both years inclusive. The branch and dis- 
| trict reports occupy 261 pages; in these are given 
full details of the income and expenditure of each 
| branch and district oftice separately ; these accounts 
are afterwards presented in a tabulated form, so as 
to give a bird’s eye view of the whole. This classi- 
fied abstract occupies 20 pages, the items being 
arranged under distinct heads for easy reference. 
The list of recipients of benevolent grants, together 
| with the particulars relating thereto in each case, 
covers 15 pages ; the list of deceased members and 
their wives fills 36 pages ; the list of new members 
admitted, and of those excluded during the year, 
occupies 24 pages ; the remainder of the volume is 
taken up with various matters and details of special 
interest to the members, and to the numerous 
officials of the local lodges. 
At the close of 1881 the Society had 412 branches, 
a gain of seven during the year. Of the seven new 
branches opened, three are British and three are 
American. The geographical distribution of the 
412 branches is as follows: England, 295; Scot- 
land, 42; Ireland, 14; Australia, 9; Canada, 6; 
New Zealand, 4; Queensland, 1; India, 1; Malta, 
1; France, 1; Turkey, 2; and the United States, 
36. The growth of the Society in America is 
i ref ferred to in the report with becoming satisfaction 





and pride. 
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The branches of this Shaciete find no 
permanent home in any part of Europe, neither in 
Russia, Austria, Germany, Belgium, nor Switzer- 
land ; and the single lodge in France is sustained 
by English members. The total absence of this 
type of Association from the countries named is, 
to say the least of it, signiticant: Whether it arises 
from political causes, or is due to the different social 
conditions of the people, is not quite clear ; but the 
fact remains that even in Germany—the home of 
the earlier guilds, though not perhaps their birth- 
place—there are no distinctive combinations of 
workmen of the kind under review. Prince Bis- 
marck has even encouraged their growth, but they 
refuse to take root—will not grow. 

The total number of members, in limits, at the 
end of last year was 46,101 ; in 1880 the number 
was 44,692, showing an increase on the year of 
1409 members. As this number does not include 
those ‘‘ on travel,” the bond fide membership of the 
Society may be ‘put down at close upon 47,000. 
The total number of new members admitted during 
1881 was 3660, or 681 more than in 1880. The 
average age of the new members is given at 25} 
years. The total exclusions numbered 1660. The 
report states that the ‘‘ admissions are larger and 
the exclusions fewer than for some previous years.” 
Active propagandism is advocated in order to 
increase the total number of members by the close 
of the next year, 1882, to 50,000 strong. The gain 
last year was 1409, a slight spurt would increase 
this to 2000 in the present year ; and a correspond- 
ing effort in 1882 would land the Society in a total 
membership of over 50,000 men. 

The total net income of the Society for the year 
was 132,506/. 8s. 3d. This amount is the highest 


| yet received in any one year except 1879, ‘in which 
year the aggregate receipts amounted to 135,267/.; 


but a very large portion of this was from levies for 


defensive purposes, rather than the ordinary income 


of the Society. Taking 1880 for comparison the 
increase last year was 4459/.; and the levies were 
considerably less, not exceeding during 1881, 2s. 3d. 
per member. Though the elasticity of the revenue 
was referred to in the previous report with evident 
pride, yet in the present report great satisfaction is 
naturally expressed at the fewness of the levies 
imposed, The chief sources of revenue, and the 
several amounts—exclusive of remittances from 
branch to branch, or to and from the general 
council, which do not constitute actual increase or 
expenditure—were as follows: 
, a 
Contributions, fines, and levies 124,109 9 

Entrance fees and proposition 

money “ea pins 
Rules, ‘cards, reports, aaa, 

shop lists, &e. 78 2 
Bank interest—gene ral fund and 

lodges 

Cash returned —overcharges and 

benefits overdrawn 
Errors, surpluses, 

laneous : 


3,378 17 


3,641 1 


‘ 586 2 8 
and miscel- 
§12 15 
Total income 132,506 8 3 

This enormous annual income shows that the 
members have undiminished faith in the bond fides 
and stability of the Society, and that they are 
determined to stand by it at all risks, and at almost 
any cost. 

The total expenditure of the Society for the year 
amounted to 116,623/. 4s.; being less than the 
income by 15,883/. 4s. 2d. For some time past 
the balance has been on the other side, against 
the Society. The deficit in 1880 amounted to 
11,0437. The principal heads under which the 
disbursements were made were as follows: 


38,336 


9 
“ 


Donation or out-of-work benefit, 
travelling relief, &c. 

Sick benefit, medical certificates, 
sick stewards, &e. 

Superannuation allowance to ¢ aged 
and infirm members 

Accident benefit—total or “partial 
disablement 2,500 

F unerals—members : and members’ 
wives 

Grants from the benevolent fund 
to distressed members ... 

Loss of tools, grants to their own 
and other trades, &e. ie 


25,672 


23,524 


7,863 
2,052 


472 
Total paid for benevolent pur- 
poses ii .- 100,421 15 3 
Of the foregoing onnie two or three of them 
require special but brief notice. 1. Donation 
benefit is still an enormous item in the expenditure, 
notwithstanding the revival of trade. That, and 
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the sum granted fro 
bined, exceeds 40,000/. a 
a very large sum—the aggregate for two years, 
and 1881, nearly reaches 50,000/. 3. But the 
annualamount paidaway assuperannuation allowance 
is the most striking item in the report. 
aid in this benefit was 
paid i 9 9081 3s. 7d., total for two years 44,4821. 
12s, 6d., thus absorbing one-sixth of the Society's 
income. This provision has caused great anxiety 
during the last tive or six years In seve ral societies; 
and there is reason to believe that some modifica- 
tion will have to be made, at no distant date, in 
reference thereto. 


In addition to the foregoing amounts the sum of | 


1680/. 17s. 9d. was spent on ‘ contingent benefit,” 
meaning either strike pay, or payments to members 
on account of disputes of one sort or another. The 
sum of 38d/. 15s., ‘‘ grants to our own trade,” 
belongs to the same category. These amounts are 
in marked contrast to those of 1879 and 1880, in 
which years the sums so paid were, respectively, 
39,401/. 19s. 4d. and 95631. Is. 4d. The disputes 
during last year were few and unimportant, several 
concessions having been made without any resort 
to extreme measures. 

The cost of management in a society of such vast 
proportions as the Amalgamated Society of Engi- 
neers, With 412 branches and 46,101 members, 
located in all parts of the United Kingdom, our 
colonies, and America, must necessarily be great, 


though as the subjoined figures show it is not | 


extravagantly so. The following summary gives 
the total cost of the whole of the branches, district 
offices, and the central office in London: 
Salaries: é £ x ¢ 
412 branch secretaries, general 
and district secretaries... ... 3.315 7 8 
412 branch treasurers and auditors 
of branch accounts : 
412 other branch officers and sub- 


committees 1,658 138 9 
Central and district local com- 

mittees 570 411 
Local council meetings and sub- 

committees 104 1 6 
Delegations and loss of time on 

Society's business : 309 19 =5 
Banking expenses, treasurers and 

trustees 19512 9 


Printing and stationery, inclusive 
of emblems, books, and reports 
Postages, parcels, — telegrams, 
money orders, &c. : ; 694 7 9 
Rent of lodge rooms, general and 
district offices, fuel, gas, rates, 


ae <. 
Expended on property, purchases, 
repairs, furniture, &c. ... 181 6 1 
Failures, deficiencies, errors, de- 
preciation of currency, bad 
coin, &e. ; 
Branch removals, &c. 13 110 
Law expenses, Xe. 
Total management expenses-—the 


entire Society... ‘ 


14,006 6 4 


The remainder is made up of unacknowledged 
remittances and of cash returned, fines remitted, 
&c. <A portion of the amount set down to printing 
will be repaid by sale of reports, rules, cards, shop 
lists, &c., going to the next account. There is a 
saving on some items as compared with 1880, the 
whole management expenses being less than 10 per 
cent. of the income. There does not appear to 
have been any case of embezzlement, and the legal 
expenses are only slightly above those for the year 
previous. 

The general office accounts are separately given, 
although the disbursements are included in gross 
expenditure. 
past year was 4818/. 10s. 1ld.; balance from 1880, 
501/. 18s. 5s.; total income, 5320]. 9s. 4d. Of the 
former amount two branches— Devonport and 
Swindon—sent 500/. each; Dundee 400/.; three 


sent 3001. each; eight sent 200/. each; one 24051.; | 


two 1501. each; and one 157/.. The balance was 
contributed in smaller sums and sales of goods. 
The expenditure amounted to 4806/. 15s. 4d. This 
included payments for 253 council meetings and 
committees, 473/. 2s, 2d.; general secretary’s salary, 
212/.; two assistants, 265/.; other assistance, 
861. 17s. 6d.; delegations, 46/. 7s. 8d.; and rent, fuel, 
gas, rates, and taxes, insurance, &c., 172/. 18s. 1d. 
The remainder, printing, &c., need not be further 
particularised. 

The cash balance in hand at the close of the 
year’s accounts was 145,957/. 4s. 5d.; at the end of 
1880 it was 130,074/. 0s, 3d.; thus showing an 


The general office income for the | 
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m the Benevolent Fund com- | increase in funds amounting to 15,8831. 4s. 2d. | 
2. Sick benefit also absorbs | The arrears are stated to be 13,327/. Gs. 5d., so 


that the total worth of the Society, exclusive of 
property, is 159,284/. 10s. 10d. Notwithstanding, 
therefore, the severe strain on its funds, for some 


| The aggregate gross amounts paid away as 


| benefits during its thirty-one years’ existence, as 








, tell their own tale. The foregoing furnishes 
| evidence of self-help, of which the members of the 
| Society may well feel proud. 
| by themselves without extraneous aid of any kind. 
| The death roll for 1881 was a heavy one. The 
list records the names of 588 members, and 316 
members’ wives. The average ages of the men 
| were 453 years, and of the women 42 years. This 
is the highest average yet recorded. Lung and 
heart diseases are the chief causes of death in this 
trade, but 26 are returned as having been drowned; 
lapoplexy carried off 24, and paralysis 25. The 
; total number assisted by benevolent grants was 
710. 
ceedings a list of cases relieved during eighteen 
|months, July 1, 1880, to December 31, 1881, the 

total sum granted being 3007/.; this report shows 

that each case is separately investigated and dealt 

with on its merits by the council. It is a sad 
| record, 

Speaking generally of the past year, and of the 
prospects of the present year, the report says the 
conditions of their trade were never brighter. 
Abroad our productions are in increasing demand, 
and at home we see new departures in science, 
which cannot fail to develop new industries. For 
,the time being, therefore, the industrial outlook 
is of the brightest. 
| of wages has been given without the semblance of 
a struggle. Altogether the report is instructive and 
valuable, and for the members satisfactory. Its 
compilation reflects great credit upon the officials 
of the Society. 








ARRANGEMENTS are now being made to hold an 
exhibition in London, illustrating the development 
of practical electricity. 
commence in November next, to remain open 
till the following March, will be held at the West- 
minster Aquarium. The situation and the size of 
this building render it well adapted for the pur- 
pose, and we may hope to see a collection, which, 
if it does not equal in completeness, the famous 
show at the Palais de l’Industrie last year, will at 
all events comprise most of what there is of novelty 
and interest In connexion with electric lighting. 
The area of the building being limited, the various 
exhibits will be concentrated as it were, affording 
the greatest possible facilities for examination and 
comparison to the visitor. The scope of the coming 
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Exhibition will not be so large as those either of the | 


Palais de l'Industrie, or of the Crystal Palais, being 
limited chiefly to electrical development in tele- 
phones, electric lighting, transmission of power, and 
the practical application of electric energy to useful 
work. To these should be added a collection as 
complete as possible of early apparatus, in order to 
afford facilities not only for comparison, but also to 
| give information as to what has been already done 
and practically forgotten. The Pacinotti machine 
shown at the Palais de l'Industrie, brought into 
| prominence one of the earliest dynamo generators, 
that had been previously been only briefly men- 
| tioned ina few books, and there are many other 
| models and apparatus of an early date still in 
| existence, the presence of which would be invaluable 
in such an exhibition as the one now proposed. A 


| useful restriction is made in the conditions of the | 


programme, in reference to the extent of each dis- 


| play, no single exhibitor being allowed more than | 





an amalgamated society, are thus summarised: 
Aggregate Per 
Amounts, Member. 
Donation (out - of - work £ £ s. d. 
benefit)... F ta 1,041,599 35 6 7 
Sick benefit ee wes 441,191 143 7 
Superannuation allowance —- 215,709 516 1} 
Funeral benefit 140,135 4 8 10} 
Accident benefit ; 36,900 15 2 
3enevolent grants to dis- 
tressed members : 48,927 1 6 5 
Assistance to our own ¥ 
and other trades 48,322 1 8 0}? 
Agzregate amount, thirty- 
one years : ; 1,973,483 63 14 103 
Figures such as these need no comment for they | 


All has been done | 


In the abstract report of the council’s pro- | 


In some districts an advance | 


This exhibition, which will | 
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40 horse power. By this means the space available 
will be more fairly distributed, and there will be 
less danger of one exhibitor unduly eclipsing another. 
It is to be regretted that no means can be devised 


| of working the installations under the conditions of 
The sum | four or five years past, the Association is in a sound | 
23,5241. 8s. 1ld.; and in | tinancial condition. 


every-day practice, since the actual value of a 
system, as seen at an exhibition, where it is con- 
stantly tended and carefully watched, cannot be 
fairly estimated. Prizes to a considerable value 
will be distributed ; the subjects for competition 
being divided into eighteen heads. Of these the 
| principal refer to electric storage ; to electro-motors 
| and the utilisation of natural forees—winds, water, 
j; and the tides—for the production of electricity ; to 
| meters, fittings for various purposes, conductors, 
| thermopiles, and photometers ; to plans for lighting- 
| stations, capable of feeding 20,000 incandescence 
| lights, distributed over an area one mile in radius ; 
| mining and submarine lamps ; to dynamo machines, 
| &e. The conditions of competition for the prizes 
jare not yet issued ; it is to be hoped that they 
| will be carefully compiled and thoroughly carried 
out. We have little doubt but that this forth- 
coming exhibition will prove successful, and will 
be a valuable means of further popularising the 
science of electric lighting; we trust that the 
organisers of the undertaking will take efficient 
measures to prevent a repetition of the annoyance 
to which exhibitors at the Crystal Palace were sub- 
jected by the insurance companies. If there is 


any danger of extortionate premiums being 
demanded to cover imaginary risks, no time 


should be lost in following the suggestion we made 
when referring to this subject on a previous 
occasion, that the principal electric lighting com- 
panies should combine in forming an insurance 
association amongst themselves, and so render them- 
selves independent of existing companies. 





RAILWAYS IN TIME OF WAR. 

As we have already stated,* almost every Euro- 
pean army now possesses a body of military engi- 
| neers, specially trained for railway work. These 
bedies are, for the most part, organised on the 
same plan, but they differ sufficiently in details to 
deserve separate mention. 

In the re-organisation of the French army which 
followed the war of 1870-71, this department was 
not neglected; and a corps of railway engineers 
was constituted, having its head-quarters at the 
Engineer School at Versailles. It consisted of 
four companies, which formed a sort of permanent 
staff, 100 recruits being passed annually through 
each for training. After serving twelve months 
with the company, these recruits were drafted into 
| the service of one of the railways for the remainder 
| of their military term ; and as they could of course 
| be recalled at any time whenrequired, they remained 
at the disposal of the State, while acquiring in civil 
employ that practical experience which could not 
be gained in the school, lecture hall, or parade 
ground. Three of these companies were sent to 
Tunis ; but as the line there laid down was on the 
Décauville system, so that the greater part of the 
work was done before the permanent-way plant left 
the maker’s hands, little judgment could be formed 
of their efhciency. As their numbers would be 
quite insufficient for working any railways which 
they might construct in time of war, eight civil 
sections have been formed in connexion with them, 
consisting of men actually in the service of the 
different railway companies, who can be called up 
when required to carry on the traffic. They are 
each divided into three sub-sections, i.e., general 
service, maintenance, and traffic. They are 1098 
strong, and bring up the total number of railway 
mechanics and officials at the disposal of the Minister 
| of War to 12,000. 

There are two engineer regiments in the Italian 
army, and to each of these, two railway companies 
are attached, the privates in which are recruited 
from among those of the conscripts who have been 
engaged in such work. They are stationed in Turin, 
except when sent on special pieces of work, or to 
practice upon the different railway lines. There 
they have all facilities for learning their business, 
comprising : a level piece of ground suitable for lay- 
ing down a double track of the length of nearly 
1000 ft., and another adapted for asingle track with 
curves ; points for putting these lines in communi- 
cation with the old Torino-Susa line, belonging to 
the Alta Italia Railways ; a very short permanent 
line, having at one endashed forsheltering materials, 


| 








| * See pages 470 and 579 of our last volume, 
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= 
alk at the other a . turnt: able and a a small loading | 
witha trench of variable size for the con- | 


platform ; 


struction of temporary bridges. These are at the 


Poligono della Crocetta, which is assigned to this | 


purpose. 

At the Poligono della Barriera di Cassale instruc- 
tion is given in building bridges of larger size. | 
There are also a joiners’ and a smiths’ workshop, | 
where the articles used in practice are constructed, 
tools repaired, models made, Ke. 
belonging to the military railway companies con- 
sists of : permanent way material (both of the 
double-headed and Vignoles types) sufticient for the 
two experimental lines ; principal station apparatus 
(turntables, cranes, fixed distance signals); an open 
truck for loading and unloading ; tools, timber, &e. 
There is an agreement between the Alta Italia Com- 
pany and the Minister of War, by which the com- 
pany undertakes to instruct a certain number of 
men in the working of locomotives ; the minister 
can require the company to employ the military 
railway engineers on their works of construction, 
alteration, &c., on fixed terms; and the com- 
pany must lend at stated prices whatever perma- 
nent-way material or rolling-stock, may be required 
for their use. The instructions annually given 
are in the following subjects: Names of material 
and articles used; laying down and taking up 
of rails, placing, use, and taking down cf station 
apparatus ; construction of small railway bridges of 
varying spans ; construction of centerings for tunnels 
(instructions for carpenters and joiners only); re- 
pairing line and station apparatus ; experiments on 
different means of interrupting and destroying lines 
of railway; and signalling. Engine driving and 
management is taught (as has been said) by the 
Alta Italia Company, and at the end of each course 
of instruction the men go through an examination, 
when if they pass, they receive certificates of com- 
petency as stokers or engineers. The military 
railway engineers have laid down three lines for 
civil companies, viz., the Troffarello-Chieri, the 
Carrt'-Mondovi, and the Cirié-Lanzo, besides various 
pieces of railway work in connexion with the 
arsenals. According to the re-organisation scheme 
these companies are to be formed next year into an 
independent brigade, distinct from the engineer 
regiments. ; 

The Austrian Military Railway system is not so 
highly specialised as the German and Italian, and 
more resembles the French. All the engineers and 
pioneers are taught the work of laying down track, 
and are provided with the necessary tools. From 
among these, detachments of miners and pioneers 
are taken to form part of a field railway company. 
Such a company consists of two sections, the civil 
and the military. The military section is permanent, 
and numbers forty-two pioneers, eighteen miners, 
two smiths, and two attendants, commanded by a 


captain of engineers, a lieutenant of pioneers, and a | 
non-commissioned ofticer. In peace, the civil section | 


exists only on paper; but the ordinary railway com- 
panies send in half-yearly to the Minister cf War a 
report of the number of men that they can furnish 
to the service in the event of mobilisation, so that 
the ranks could be rapidly filled up. When com- 
plete, this section contains twenty-eight labourers, 
one telegraph operator, one telegraph engineer, one 
traffic engineer, and one constructive engineer, the 
whole being under the command of a chief engineer, 
who is supreme over both sections. During war, 
company so formed executes works of construction, 
repair, and destruction ; but it very rarely under- 
takes to conduct the traffic on any line, except at 
the very first. Having put it into working order, 
the military company hands it over to a civil staff, 
supplied by one of the civil companies, the latter 
undertaking the management. The engineers and 


pioneers assigned to the railway section, receive | 


theoretical instruction in barracks, and practical 
training by means of arrangements made from time 
to time with private companies. 

In 1876, the Russians created a railway battalion, 
consisting of two construction and two service com- 


panies, with a strength of about 1000 officers and | 
Before this time, a number of sappers had | 


men. 
regularly been told off for a period of service with 
the railway companies, and these men were chosen 
to form the new corps. 

In this department of military organisation, all | 
nations have been more or less learners from the | 


Germans, and we shall therefore describe their | 


railway regiment at length, availing ourselves of the | 
information given by Captain Buchholz, in a paper 
read before the Berlin Verein fiir Eiseabahukunde. 


The apparatus | 


the | 


it roy been seen that the railway work done | 

during the Franco-German war, was far from satis- | 

factory, and in consequence it was decided to re-con- | 
stitute the tield railway companies, and to raise the | 
| standard of training for the men. The result was | 
the formation of the present railway regiment. As | 
the force may be required to undertake ev ery detail | 

of railway construction, from the laying out of the | 

| plan for a line, to the completion of the stations and 
ae ade offices, a thorough course of theoretical | 

instruction is necessary. The men are made ac- | 
quainted with the different material, gauges, and | 

methods of construction in use, not onlyin Germany, 

but in all European countries where their services | 
might be called into requisition. Although this 

instruction is indispensable, it is after all only | 

preparatory, and would be useless without practical 

experience. How to provide this training was fora 

time a difficulty to the German War Office. The | 
work of construction, demolition, and repair, would 

be far too costly to be carried out as an experiment 

upon ascale large enough to be of any value. The 

various railway companies solved this problem by 

coming to the assistance of the authorities, and 

employing detachments of the regiments as break- 

down gangs, and also by giving them the work of | 
constructing new lines, ce. 


After considerable 
experience as to the manner in which the contracts 
for undertaking the different works should be 
arranged, it was found best to act precisely on the 
same basis as that adopted by ordinary contractors, 


and that the regiment should tender for the com- | 


pletion of the required work, either at so much per 
yard, or by taking a contract for a lump sum. This 
system has worked thoroughly to the satisfaction 
both of the railway companies and of the regiment ; 
and detachments of the latter have been repeatedly 
employed by the same companies, who expressed 
themselves well pleased with the style and rapidity 
with which the work was completed. Bridges and 
stations have been built, drainage, excavation, and 
blasting works carried on, new lines constructed, 
and old ones re-laid. On large works a detachment 
of from 100 to 
this number, working ten hours per diem, can lay 
from 650 to 1100 yards of track in a day. This 
includes the unloading of the material from the 
railway wagons, and its transport on hand trucks for 
about 250 yards. 

The detachment 
mamner : 

1 non-commissioned officer 


is told off in the following 


16 men sleeper gang. 
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~~ > 
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11 
rail and sleeper gangs unload the material for 
ten or twelve rail cain from the railway wagons 
on to the hand trucks, which are pushed forward on 
to the last fastened rails. The rails and sleepers | 
are carried forward and laid in place, the plate 
| gang following, and connecting the rails, but only 
putting in two out of the four fishbolts. | This | 
enables the hand trucks to advance, and avoids the | 
necessity of carrying the material by hand. Two 
}men from the first spike gang, measure and mark 
with chalk onthe rails, the proper position of the | 
sleepers, the others fasten the end and middle | 
sleepers, which the first levelling gang sets straight, | 
and rams in roughly. The second spike gang then | 
follows, and fixes the intermediate sleepers ; and | 
the ballasting and second levelling gang straighten | 
and make the track secure. The reserve gang | 
repairs the tools, &c., and can be used in case of | 
need to strengthen any of the others. If rapidity | 
| of construction is important, a great advantage is 
| gained by having a special gang to unload and take | 
forward the material. 


THE Lé \TE MR. ROBERT C. MAY. 
In our last issue we noticed the sudden and 
/ untimely death of Mr. Robert Charles May, which 
| occurred at Marseilles on the 20th July last. We! 
| now publish in somewhat greater detail the leading 
events in Mr. May’s professional career. 
Mr. May was born at Ampthill, in Bedfordshire, 
| on the 5th of April, 1829, so that he was a little |_ 
over fifty-three years of age at the time of his death. 
| His father, Mr. Charles May, F.R.S., was a partner | 








150 men is usually employed, and | 


| March, 
/members on the 16th of February, 1864, 
|cently he frequently presided at the meetings of 


in the firm of Ransome and May, of Ipswich, aa 
it was in the works of that well-known engineering 
| tirm that Mr. Robert May served his apprenticeship, 
after which time he held the post of out-door 
manager, a position that gave him great experience 
as a mechanical engineer in the erection of steam 
mill machinery, as well as in that of fixed plant on 
railways, such as iron aqueducts, roofs, bridges, Ke. 

Afterwards he had charge of the works on the 
South-Eastern Railway, ‘‘ running imminent risk,” 
as he humorously remarked in referring afterwards 
|to that early time, ‘‘of being made locomotive 
superintendent.” Leaving the South-Eastern Rail- 
way he, in 1852, wasassoc iated with the late Mr. James 
Me: xdows Rendel, F.R.S., in some of the hydraulic 
works of that eminent engineer, and in the follow- 
ing year he commenced practice on his own account 
as a civil and consulting engineer. In the early 
part of this period of his professional career, Mr. 
May designed and constructed gas works, corn-iills, 
piers, bridges, river diversions, and, in 1853, he 
haa charge’ of the outfall works of the Walland 
and Denge Marshes, in Kent, which possess 
several features of scientific interest. Mr. May 
has also had the construction of several foreign 
railways. 

It is, however, as a consulting engineer that Mr. 
May has acquired the greatest eminence, and with 
which his name will in the future be most inti- 
mately associated. As an arbitrator in engineer- 


jing disputes he had a very large experience, 


and was almost without a rival, for he put his 
whole heart into whatever he undertook, and 
brought sound mechanical knowledge of a high 
order, with an exceptionally clear and analytical 
judgment, to bear upon the questions with which 
he had to deal. His high integrity and fairness com- 
manded the esteem of both sides, and gave con- 
siderable weight to his decision. 

Mr. May had moreover a very large experience 
in valuation work, and was well known for the 


; clear perception and accuracy with which he could 


in walking through engineering works, estimate the 
value of the stock and machinery. 

During the last two or three years of his life, Mr. 
May held the appointment of consulting engineer 
to the Gallizzi Sulphur Mines in Sicily, and he was 


| lately appointed to a similar position in the Giona 
| Mines 


in the same island. 
necessitated his travelling 


These appointments 
to the Mediterranean 


| twice a year, and it was on his return two weeks 
| since from Sicily, and immediately on his arrival at 
| his hotel in Marseilles, that he was seized with the 


illness (aneurism of the heart), which in a few 
minutes terminated his valuable life. 

Mr. Robert Charles May was elected an associate 
of the Institution of Civil Engineers on the 5th of 
1861, he was transferred to the class of 
and re- 


the students of the Institution; he was probably 
the most popular chairman the students have ever 
had. He was also one of the Assessors of the Board 
of Trade, and was an old member of the Institution 
of Mechanical Engineers. 

In private life Mr. May commanded the affection 
and respect of all who were associated with him. 
His genial disposition, his uprightness and integ- 
rity, clear judgment, and abhorrence of anything 
approaching to deceit or underhand dealing, made 


him the centre of a large circle of friends, and 


| rendered his advice much sought after. 


Mr. May was during the earlier part of his life, a 
member of the Society of Friends, and although he 
had for many years left that body he never severed 
his social relationship with many of the leading 
members of the society. 


THE WEATHER OF JULY, 1882 
Dverine July the mean atmospheric pressure and 
temper iture, at 8 a.m. Greenwich time, at extreme 
positions of the British Isles, to which the Isle of 
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The Tintribution of rain may be roughly repre- 
sented by the following results : 
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The weather of July has been rainy and overcast 
generally. Atmospheric pressure has been below 
the normal, especially in the north and west of 
these islands. 


ENGINEERING. 








nearly as possible similar, and the N.W. may 
similarly be regarded as generally bringing overcast 
weather. The daily range of temperature under 


{all circumstances is only slightly above that of 


The temperature has been season- | 


able on the east coast, one degree warmer than | 


usual in the extreme north, and from 2 deg. to 
4 deg. colder elsewhere. The resultant of the 
daily general direction of the winds over the whole 
area is 8.W. by W., the normal resultant for the 
month being nearly W. In correlation with the 
prevalent south-westerly winds the rainfall has been 
most in excess in the west of Ireland and south- 
west of England, the north and east districts having 
had only a slight excess. Only four days at 
Valencia were without rain. The data follow the 
rule of the weather for summer ; pressure below the 
normal, rainfall above the normal, and temperature 
below the normal. 

A cool June followed by an equally cool July, 
indicate, according to the law of compensation, a 
warmer August than usual, which will greatly 
benefit the cereal crop, especially if it comes with 
bright sunshine and dry weather. 

The pressure was down to 29.1 on the 7th, and 
up to 30.4 on the 27th; so that the range was 
1.3in. The highest temperature appears to have 
been 77 deg. at London on the 3rd, and the lowest 
40 deg. at Rothamsted on the 10th. On the whole 
the temperature has been remarkably uniform. At 
Wick, on the 8th, 1.55 in. of rain fell; at Yar- 
mouth, on the 11th, 1.37, and heavy falls on this 
day occurred at many places ; Pembroke had 1.06, 
Oxford 0.83, and Cambridge 0.81. Roches Point, 
on the 14th, had 0.96 in. of rain. 

Thunderstorins were frequent in the early part 
of the month, chiefly confined to the north-east of 
England ; on the 22nd, 23rd, and 24th in north 
Scotland, and on the 25th in central England. Clear 
bright days varied from only two in the west to 
thirteen in the east ; overcast days from nineteen 
in the west to three in the east. The figures would 
indicate that clear weather was the chief charac- 
teristic of the month on the east of England. Do: 
the sunshine recorders confirm this estimate 
During the four weeks ending the 3lst the per- 


centage of bright sunshine for these islands gene- | 
rally, was only 37 of its possible duration; and, | 


according to districts, 
Scotland and south-west England 42, south England 
41, north-east England 40, west Scotland 36, 
central England 35, north-west England 34, south 
Ireland 32, north Ireland 26. It thus appears that 


the sunshine registers do bear out the eye observa- | 


tions respecting the aspect of the sky. 
The next paragraph will supply evidence that, 
bad as the weather has been, it might have been 


worse, especially had the winds prevailed from | E . : 
oo 7 I | made of Lowmoor, Bowling, or Farnley iron. 


N.W. 
The mean temperatures of the air at Greenwich 
for July, in relation to wind and weather, as deduced 


in east England 46, east | 


June, though this is the month of highest temper- 
ature with clear weather. 
short in comparison with the days, that terrestrial 
radiation has little effect upon the mean temperature 
of the coldest hour. On the contrary, solar radia- 
tion is a little more effective than in June ; in fact, 
it has now its maximum effect in clear weather. 
NOTES. 
Tue JaBLocukorr Evectric Moror. 

M. Paut Jas.tocukorr, the well-known inventor of 
the electric candle, and a leading pioneer in electric 
lighting, has invented a new motor and dynamo- 
electric generator, which promises good results in 
point of economy. It is based on a neglected prin- 
ciple in electro-dynamics, and it is stated that it 
can be manufactured for a mere fraction of the 
expense now required for existing machines. This 
fact alone is of high importance to the future of 
electrical engineering. The motor is also said to 
be very simple in its action. We are not at liberty 
yet to publish a description of it, but expect to do 
so on a future occasion. Mr. Robert Sabine, C.E., 
consulting electrician to the company, is at present 
engaged in testing its capacities. The motor will 
become the property of the Jablochkoff Electric 
Light and Power Company in this country. 

THe Late Mr. 


ROBERT WILSON. 


We have to record the death on Friday last, the 


28th ult., of Mr. Robert Wilson, of Patricroft, for 
many years the managing partner of the well-known 
firm of Nasmyth, Wilson, and Co. Mr. Wilson 
was in his seventy-ninth year, he having been born 
at Dunbar in 1803. He was one of those who 
owed nothing to early educational training, but 
made his way solely by his own energy and ability. 
Of his labours in connexion with screw propulsion, 
we must speak on a future occasion, at present we 
can only record briefly that as early as 1833 he sub- 
mitted his models to the Admiralty, but his plans 
were unfavourably received. His improvements in 
the details of steam hammers, and notably his 
balanced valves, are well known, while he was also 
the designer of improvements on the fish torpedo, 
for which he was presented with 500/. by the 
Government some little time ago. Mr. Wilson’s 
decease took place at Matlock after a severe illness 
of five or six weeks. 
ForGinc THE Lowmoor Trape Mark. 

A somewhat interesting trade mark case was 
decided on the 18th of July, at the Manchester 
Assizes. The prisoner, John Pemberton, an iron- 
founder and boilermaker on a considerable scale at 
Manchester, was charged with stamping the Low- 
moor brand upon another quality of iron. The 
circumstances of the case were as follows: An 
engineer in Rochester ordered from a Glasgow firm 
aconed boiler tube, and the latter transferred the 
order to Pemberton, stipulating that it should be 


The 


|order was executed, and the tube was delivered, 


from thermograms taken at the Royal Observatory | 


during the years 1849-68, are as follows : 





Mean Mean Mean 
Conditions, of Warmest Coldest — 
Day Hour. Hour. Para 
deg deg 
All weathers 55.1 15.3 
Wind N. 54.9 13.4 
» NE. 55.0 17.8 
«hee. 53.3 19.1 
~ ae 56.1 21.4 
ame | 57.0 14.8 
» S.W. 55.8 13.6 
» 54.0 16.0 
eo 51.6 13.1 
Overcast sky 55.6 8.2 
Cloudless sky 54.7 24.5 





| 

A clear day in July is on the average 7.3 deg. 
warmer than an overcast day, but the warmest 
hour has 15.4 deg. more heat with a cloudless than 
with an overcast sky, but there is very little 
difference of temperature at the coldest hour with 
the aspect of the sky. The N.W. is the coldest 
wind, the S.E. the warmest ; the former has the 
least range of temperature, the latter the greatest, 
and with overcast weather the range is at a minimum, 
and with clear ata maximum. The 8.E. is evidently 


the clear weather wind, as the temperatures are as 


| deliberate fraud had been perpetrated, 





| have the effect of reducing these rates. 





the invoice stating it to be of Lowmoor iron, the 
characteristic brand of which was stamped on 
the outside, while inside, the tube was stamped with 
the Tudhoe trade mark ; the price of the latter iron 
is only about three-fifths that of Lowmoor. The evi- 
dence adduced at the trial left no doubt that a 
and the 
prisoner was condemned to three months’ imprison- 
ment. 


TELEPHONY. 

The Postmaster-General has at length decided to 
grant licenses to different companies to establish 
and operate telephonic exchanges throughout the 
kingdom. This license confers no special power to 
erect poles and wires on or under any public high- 
way or private property. Licensees will have to 
make their own arrangements with the local autho- 
rities, and any persons whose property may be 
affected. Nor does the license confer authority 
to carry on telephone business with any instrument 
which is an infringement of existing patent rights. 
This result will cause general public satisfaction, as 
there has been a growing feeling of late that the 
charges of the company now possessing exchanges 
are higher than is desirable. Competition will 


we hear of at least one opposition company 
about to appear, and doubtless others will in 


The nights are still 80 | 


Already | 


time follow. In connexion with this subject we 
| notice that the disclaimer of the phonograph from 
the Edison telephone patent has been allowed by 
the Attorney-General. 

| FLaMELEss Gas BuRNING. 

The incandescent platinum gas burners which we 
recently described in these columns have been 
followed by another demonstration of flameless com- 
bustion which is likely to be of service in the arts. 
In these burners the coal gas, combined with air, is 
directed upon the interior of a cage or basket of 
| platinum wire gauze, and the gauze becomes incan- 
descent, all trace of flame disappearing. At the 
| recent soirée of the Society of Chemical Industry at 

Owens College on July 6th, Mr. Thomas Fletcher, 
of Warrington, took a ball of iron 31b. in weight, 
and placing it on a slab of fireclay, directed the 
blow-pipe flame on it fora few seconds. He then 
suddenly blew the flame out, leaving the gas still to 
impinge upon the heated ball. The room was 
darkened, and the closest examination is said to 
have shown no trace of flame. Nevertheless, the 
ball rapidly became red-hot, and in a few seconds it 
ran into drops. Another experiment consisted in 
directing the flameless gas into a small fireclay 
chamber containing a refractory crucible, made 
| specially for nickel melting. In a short time the 
crucible softened and was kneaded into a ball as if 
it were putty, the inside of the firedlay chamber 
being at the same time fused. The gas was obtained 
from a quarter-inch pipe assisted by an air blast. 
Lone Distance TELEPHONING. 

In a recent Note we gave an account of the plan 
employed by M. Van Rysselberghe for suppressing 
induction on long telephone lines. The method 
has, we understand, been recently tried in England 
between Faversham and Victoria Station on a rail- 
way wire, and found to give satisfactory results. 
The experiments were carried out by the engineer 
of the United Telephone Company, Mr. T. Fletcher. 
The arrangement consisted in putting electro- 
magnets between the signalling key and the line on 
those telegraph wires running alongside the tele- 
phone wire. The ordinary Morse signals were thus 
‘* softened” in such a way as to prevent their 
induction on the telephone wire making a disturb- 
ing sound in the telephones employed. The tele- 
phones could also be connected to the wire convey- 
ing Morse signals, so that a Morse and a tele- 
phonic message traversed it together. This was 
done by employing the electro-magnet as_ before, 
and inserting condensers between the telephones 
and the wire. The obvious drawback to this system 
|of M. Van Rysselberghe is that the telegraphic and 

not the telephonic lines have to be manipulated. 
As in this country the telegraph lines are in the 
hands of the Government and the telephone lines 
in those of a private corporation, it necessitates a 
combined action which is unlikely to take place, 
more especially as the insertion of electro-magnets 
into the telegraph circuits is calculated to reduce 
the speed of working on long lines. <A better solu- 
tion of the difficulty would be an arrangement 
which shielded the telephone line itself from the 
effects of induction from without. While upon this 
this subject we may advert to the recent report 
that the bombardment of Alexandria had been 
heard through the Alexandria to Malta cable a 
distance of 1000 miles. This is obviously not 
correct, for the inductive retardation on so 
long a cable would undoubtedly obliterate the 
fine undulatory currents necessary to produce the 
sound of the bombardment. The fact that speech 
| Was not transmitted is itself a proof of this. What 
| was probably heard, if anything was heard at all 
| from Alexandria, was the effect of the mechanical 
‘shock to the transmitters at Alexandria produced 
by the concussion of the guns. The recent tele- 
phone trials of M. Van Rysselberghe over a cable 
sixty miles long, though attended with success do 
not prove much either, for 60 miles is but a short 
cable, and is comparable with a long land line. 
Though the telephone is heard through 60 miles 
of cable, 100 miles would probably absorb the 
sound, since the inductive retardation increases as 
the square of the length. Some time ago the tele- 
phone was tried successfully on a longer cable, 
namely, one of 75 miles, at Rangoon, but we have 
not heard of articulate speech traversing 100 miles 
| of cable. 


| 


Tue Iron anp Steet [nstirute. 

The preliminary programme for the meeting of 
the Iron and Steel Institute to be held at Vienna, 
_in September, has just been issued, and from it we 
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learn that arrange:nents have been made for a 
special train (provided by the London, Chatham, 
and Dover Railway) for the use of the members tu 
leave London on September 16th, at 8 A.M. 
this service the party will be conveyed rid Flush- 


ing, Cologne, and Hanover to Dresden, which will | 
be reached at 9 p.m., and where it is proposed that | ) 
| ture to a wire or band passing round the pulley, 


a stop should be made until Monday morning, Sep- 
tember 18th. Leaving Dresden on that date at 
7.30 a.mM., the members will arrive at Vienna at 
8 p.m. Tuesday, the 19th proximo, will be the first 
day of the meeting, and the programme for that 


day includes the reception of the Institute at the | 


Hall of the Ingenieur und Arckitekten Verein, the 
subsequent reading and discussion of papers, an 
excursion to the Arsenal and engineering works at 
Florisdortf, a visit to the Kahlenberg, and, in the 


evening, the annual dinner of the Institute. On the | 
next day there will also be a meeting for the read- | 


ing of papers, an excursion, the details of which are 
not yet arranged, and in the evening an official 
reception and conversazione. 
tember 21st, the proceedings will commence as on 
the preceding days with a meeting for the reading 
of papers, after which there will bean excursion to 
the Prater and a visit to the establishment Ronacher 
Strauss, while in the evening the Institute will be 
entertained at dinner by the City of Vienna, the 
dinner being followed by a concert and dance. On 


the Friday the members will have to choose between | 


two alternative excursions to Styria and Hungary 
respectively. The excursionists to Styria will becon- 
veyed vid the Semmering Pass to Leoben and Gratz, 
the night being spent at Leoben, and the party being 
conveyed the next day over the Vordenberg and the 
Styrian Erzberg to Eisenerz, where the iron ore 
mining and the manufacture of charcoal iron will 
be witnessed. The reception committee at Leoben 


will be under the presidency of Professor Ritter | 


von Tunner, and arrangements have been made for 
visits to the Donawitz and Neuberg Works and the 
Mining School. On the other hand, those members 
choosing the excursion to Hungary will proceed by 
special train to Buda-Pesth, where they will be 
received by a local committee, presided over by 
Professor v. Kerpeley, and where a number of 
works, including the well-known engineering works 
of Ganz and Co. and some of the largest mills, will 
be open for inspection. With the excursions to 
Styria and Hungary the regular business of the 
meeting will be brought to a close, but members 
who instead of returning direct to Vienna, desire 
to visit a number of the chief Austrian works, will 
be given facilities for doing so. Altogether the 


programme for the Vienna meeting is an excep- | 


tionally attractive one. 


THE PHONODYNAMOGRAPH. 


In a recent paper to the Franklin Institute of 
America, Mr. W. B. Cooper describes an ingenious 
device for multiplying the indenting force of a pho- 
tograph stylus or other similar apparatus for 
recording small impulses, such as the vibrations of 
diaphragms. The principle will be understood 
from the following extract: ‘‘When a cord is 
passed over a revolving pulley it is well known that 
there isa pull upon one side proportional to the 
character of the surfaces in contact and the pressure 
upon them. This pullis due to the friction of the 
surfaces upon each other, and increases in approxi- 
mately (if not exactly) the same ratio as the pres- 
sure ; now, if the pulley is loose upon the shaft and 
we draw upon a cord passing over it we have the 
same force exerted at the other end of the cord 
minus the friction at the shaft; if, however, the 
pulley is attached to the shaft and is rotating 
towards the end drawn upon, then the result 
at the other end will be the force applied, plus 
the amount derived from the friction upon the 
surface of the pulley.” This is the principle of 
Mr. Cooper’s device. To one end of a wire or band 
passing over a pulley, he attaches the centre of a 


diaphragm or other pulsating body, and to the| 
other end of the wire he attaches a lever having an | 


indenting point placed over a sheet of metal or 
other recording material traversing under it at a uni- 
form speed. This apparatus is termed a ‘‘ phonc- 


dynamograph” by its inventor, and is capable of | 


enforcing the impressions of an Edison phonograph. 
Indeed, Mr. Cooper has succeeded by its means in 
embossing brass of the thickness of note-paper by 
the impact of the voice on a diaphragm of the size 
used in the phonograph. The device is also applic- 
able to the transmitters and receivers of telephone 
lines in order to magnify the effect. For example, 
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if a number of electro-magnets are arranged radially | 
on a drun or pulley, and an armature of soft iron be 


|} applied to their poles ; then if the drum be rotated 
od pore . 
| protional, amongst other things, to the power of the 


the armature will be dragged with it by a force pro- 


telephonic current in the coils of the magnets. 
This drag can be increased by connecting the arma- 


and having its other end attached to the centre of 
a vibrating diaphragm. 
THE SELENIUM PHOTOMETER. 

It is well known that the electric resistance of 
selenium diminishes under the impact of a ray of 
light, and that the most effective rays are those 
between the yellow and green ; in other words, the 
most luminous rays. This principle has been 
applied by Messrs. Siemens and Halske to the con- 
struction of a photometer, but it may be pointed 
out that such a photometer can only be useful as a 


| standard between lights of practically the same 


colour. It will measure the most luminous rays in 
jeach. The instrument consists of a Thomson re- 
flecting galvanometer receiving a beam of light from 
a lamp placed at right angles to it, and reflecting it 
on the scale in front. The rays are bent aside by a 
prism, and fall upon the mirror in such a manner 
as to light the zero of the scale. The selenium cell 
is attached to a copper tube three millimetres in 
bore and fifteen centimetres long, blackened inside 
/and mounted perpendicularly on a vertical stem, 
supported by a circular base on three adjustable 
screw feet. From this base projects a graduated limb 
in the axial line of the tube, and on this limb a stan- 
dard candle is mounted. It is free to move to and 
fro along the limb, and can be clamped at any posi- 
tion. The copper tube contains at its hinder part 
a selenium cell protected from the light by a small 
shutter which is opened and closed at will by means 
of a press-button in the back end of the tube. The 
cell in connected in circuit with a battery of twelve 
or more elements and the galvanometer, and when 
the light is allowed to fall on it, the resistance 
declining causes a corresponding deflection of the 
spot of reflected light on the scale. A deflection is 
first obtained from the light at a certain distance, 
and this deflection can be reproduced by the 
standard candle in moving it up or down the 
scale. 


THE WERRINGTON JUNCTION ACCIDENT. 

The report by Colonel Yolland on the accident 
which took place on June 27 on the Great Northern 
Railway near Werrington Junction, has just been 
issued, and demands some comment. The accident 
| was caused by the fracture of one of the coupling 
'rods of the engine, the longer piece of this rod 
j;attached to the trailing crank-pin then swinging 

round and fracturing in two places the adjusting 
rod of the engine brake gear between the trailing 
wheel and the brake shaft on the right-hand side 
of the engine. A portion of the adjusting rod then 
seems to have fallen upon the rails causing the 
derailment of the train. The train was an up 
express, and eventually the tender was found on 
the rails of the up line about 470 yards from the 
first indications of anything being wrong with the 
train, while behind it were all the vehicles of the 
train still coupled together, but off the line, except the 
last brake van, which was found on the down goods 
line. Two of the carriages were on their sides, and 
all had received considerable injury, the pipes of 
the vacuum brake, with which the train was fitted, 
being broken in several places. The engine broke 
away from the tender and stopped eventually 
between 1100 and 1200 yards in advance of the 
latter, it not having left the rails. The driver 
stated that when he felt the engine lift he shut off 
steam and opened the valve to apply the brake 
throughout the train. Respecting this Colonel 
| Yolland remarks : ‘‘I was not able to obtain any 
‘* distinct evidence whether the opening of the valve 
‘¢ of the vacuum brake by the engine driver had the 
‘* effect of putting on any of the brakes in the train 
‘or not; but from the comparatively short distance 
‘‘arhich the tender and train ran before they stopped, I 
‘¢ think that some brakes must have been applied to 
‘*thewheels of the vehicles.” The italics areour own. 
| We confess that we have read the remark just quoted 
| with very considerable surprise. The speed of the 
train at the moment of the accident is stated to have 
been forty-five miles per hour, and yet Colonel 


| Yolland thinks that 470 yards is a short distance for 


the train to run with some of the vehicles off the 
line the whole way and the whole train off the road , 
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a great part of the distance. Moreover, the con- 
dition of the brake pipes was such that the vacuum 
brake must have been rendered useless immediately, 
even if it had been applied, the probability being 
that the breaking away of the engine, and con- 
sequently the disablement of the brake imme- 
diately followed the fracture of the coupling rod. 
We, in fact, regard the Werrington accidentas afford- 
ing but another instance of the inefficiency of the 
vacuum brake and as exemplifying the uselessness of 
that brake in cases of emergency. The behaviour 
of the vacuum brake in the case of the Werrington 
accident stands out in striking contrast to that of 
the Westinghouse automatic brake in the accident 
to the express train on the Great Eastern line last 
week. In this latter case one of the balance 
weights of the link motion of the engine of an up 
express train dropped off and ran across to the 
down line, causing the derailment of a down express 
train which was passing at the time. The driver of 
that train applied the Westinghouse brake and the 
whole train was brought to a stand in a little over 
100 yards, the engine and train retaining their 
proper relative positions. The Great Eastern 
accident presents many points of interest, and we 
shall have more to say concerning it later on, when 
full evidence is available. 


THE LATE MR. CHARLES SMITH. 

We regret to record the sudden death, at Lucerne, 
on June 12th, of Mr. Charles Smith, who was for 
the past twelve years the principal engineer and general 
manager at the well-known works of Messsrs. Thomas 
Richardson and Sons, of Hartlepool. Mr. Smith was 
a native of Arbroath, in Forfarshire, and was born on 
September 5, 1843. At sixteen he was apprenticed to 
Messrs. Randolph, Elder, and Co., engineers, Glasgow, 
and about three years later was taken into the drawing 
ottice, and quickly became one of the leading draughts- 
men. When just completing his apprenticeship, he 
was appointed chief draughtsman to Messrs. James 
Howden and Co., Glasgow, and about tive months 
later, the chief draughtsman at Messrs. Randolph, 
Elder, and Co.’s having resigned, the vacant post was 
offered to, and accepted by, Mr. Smith. The fact that 
he was then only twenty-one years of age speaks 
volumes for his ability and perseverance. 

In 1870, when in his twenty-seventh year, he 
succeeded Mr. G. W. Jattrey as manager at Messrs. T. 
Richardson and Sons, and for the past four years has 
been a partner in that firm. He was a strong advocate 
of the compound type of engines, and also of the double- 
ended class of marine boilers. He introduced numerous 
improvements in detail, and kept the work produced 
at Hartlepool in the very front of marine engineering 
practice. A small pair of engines built to his designs 
was illustrated in ENGINEERING of September 15, 
1881. 

Mr. Smith was a town councillor of Hartlepool, a 
member of the Council of the Cleveland Institution of 
Engineers, and a member of the Institution of Mechani- 
cal Engineers. Amongst works not connected with 
marine engineering, with which he was associated, may 
be mentioned the ‘‘twin boilers” illustrated in 
ENGINEERING on January 11, 1878, and also his 
‘* bridge ferry ” for crossing navigable channels at the 
ground level, illustrated in ENGINEERING on July 25, 
1873. Mr. Smith was but in his thirty-ninth year 
when he died, but had made a reputation as an able 
engineer and a shrewd and intelligent business man 
that far outreached the district in which he lived. He 
was a most genial, kind-hearted man, respected and 
thoroughly liked by all who knew him. 

A few weeks before his death he was suffering 
slightly from brain exhaustion and consequent sleep- 
lessness, but was attending daily to his duties at the 
engine works. In May he went with Mrs. Smith and 
her niece to Switzerland for change, arriving at Lucerne 
about June 9. Early on Monday morning, June 12, he 
went to bathe in the lake. Almost immediately after 
jumping in he was seen endeavouring to regain the 
landing, which he succeeded in doing, but he almost 
instantly expired. His remains were brought to Hartle- 
pool and interred on June 19. 








Sovutn AUSTRALIAN Raitways.—The aggregate expendi- 
ture of capital upon the Government railways of South 
Australia at the close of June 30, 1881, was 5,347,729/. Of 
this sum 4,328,599/. had been expended on lines in opera- 
tion. At the close of the financial year 6315 miles were 
open for traffic and 268 miles were in course of construc- 
tion. The rolling stock at work upon the lines at the 
close of June, 1881, comprised 85 locomotives, 162 vehicles, 
in the coaching department, and 2538 goods vehicles. The 
aggregate distance run by trains in the course of the 
financial year was 1,101,994 miles. The revenue acquired 
for the financial year was 418,331/., and the ratio of tle 
working expenses to the traffic receipts having been 63.69 
per cent., the net profit realised for the year was 151,6067, 
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FLOATING SCOURING DAM. 
We subjoin a sketch showing an arrangement of 
floating scouring dam which has been designed by Mr. 
John Kingston, of the Welland Office, Fos« yke Bridge, 
and has been lately tried on the River Welland. This 


strong overhanging framing provided with guides C 
which can be tilted on centres at D. On these guides 
is raised or lowered, by means of hoisting tackle at A, 
the dam E F, the upper end E of this dam being con- | 
nected to the guides, while the lower end is controlled | 
by the chain G. 
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In using the apparatus it is allowed to drift slowly 
down stream, it being held back by a kedge, or by being 
coupled to a kind of harrow which lays on_the bottom | 
of the river and rakes up the material. With a dam 
approximately fitting the stream a very powerful | 
hauling force is thus obtained, while the scour under | 
and by the side of the dam rapidly removes silt, &c. 

Mr. Kingston’s experimental scouring dam is 20 ft. 
wide and 6 ft. deep, with the bottom corners rounded 
off. The first trial was made in the River Welland at | 
a part where it is small in section. The surface velo- | 
city of the stream was between 2ft. and 3 ft. per! 
second, the obstruction caused by the dam being about 
7, of the sectional area of the river. The head of water | 
held up was about 1 ft., and the action of the dam was | 
very violent, breaking through the hard thin crust in 


136 francs per ton, to be delivered in 1883 and 1884. 





The Bulletin des Adjudications (Paris, July 20) says 


| that the Steyer (Austria) arms factory is at present 


apparatus consists of a lighter fitted at one end with a | employed in supplying arms to Servia and Roumania. 


The contracts amount in all to about two million | 
francs. 

Contracts have been concluded by the Hungarian 
State Railways for the purchase of 126,000 tons of 
rails, all of which will be supplied by native works. 

It is announced that a competition of schemes for 
the construction of bridges over the Danube, to con- 
nect the Kustendje-Tchernavoda line with that of 
Bucharest-Fetettei will shortly be opened at Bucharest. 
Alternative projects for connecting these lines by 
means of a tunnel under the river will also be con- 
sidered. Prizes amounting to 100,000 francs will be 
given for the best bridge plans, and 50,000 francs for 
those of the tunnel. The bridge works are estimated 
at about twenty millions of francs. 


—-— | 
The Moniteur Industriel (Paris, July 20) publishes a 
yesumé of the decisions of the sub-commissions ap- 
pointed to consider the question of the establishment 
of an inland sea in Algeria. The first sub-commission | 
(which studied the question from a technical point of 
view) decided that the estimate of 170 million francs | 
made by M. Roudaire, would be totally inadequate, 
and that the cost of the work would not be less than 
600 or 700 millions. The second sub-commission thought 
that the execution of the work would only result in 
very slight climateric, sanitary, and agricultural advan- 
tages, and that these would only be appreciable in the 
immediate neighbourhood of the lake. The third sub- 
commission did not consider that the lake would be of 
any real utility, either from a military, naval, or com- 
mercial point of view. The general commission, upon 
receiving these reports, came to the conclusion that 
there was no sufficient reason to induce the French 
Government to support the undertaking. M. Roudaire’s 
calculation—based upon the construction of a canal 
which would completely fill the lake in ten years— 
appears to be altogether incorrect. In the first place, 
the construction of the canal which he proposed would 


the course of a very short time and turning over many | cost 624 million francs, and would not fill the lake 


tons of silt and mud. With a silty loamy bottom in | 
the lower parts of the river more under tidal influence, | 


under twenty-nine years. To do this in ten years 
would require works of treble the size, which could 


the same dam with a width of river of 150 ft. and an | hardly be executed under 1400 millions. It must be 
ordinary ebb tide running, blew up and disturbed the | jorne in mind that the total length of the canal would 


silt quite sufficiently for charging the water with all 
it could carry away in solution merely by the imping- 
ing of the water against the dam. 

In the first trial made of the principle by Mr. 
Kingston, the dam was vertical ; but it was found that 
it was a great improvement to construct the machine so 
that the dam could be placed at any angle—especially 
was this the case in the wide part of the river, as the 


current of the water is diverted so as to strike the | 


bottom much more sharply with the dam at an angle out 
of the vertical. The experiments with the dam appear 
to have been so far very successful, and we hope on 
a future occasion to be able to say more of its opera- 
tions. 


FOREIGN TECHNICAL LITERATURE. 

ACCORDING to the Ovsterreichische Zeitung fiir Berg- 
und Huttenwesen (Vienna, July 15), a rich oil measure 
has been discovered at Pechelbronn, in Elsass, at a 
depth of from 450 ft. to 500 ft. Numerous borings 
have been made; the last one—21} in. diameter— 
struck the oil-shale at 485 ft. depth, and yielded from 
eight to ten barrels per hour, The oil has a specific 
gravity of .88. 


The Revista Minera (Madrid, July 16) mentions that 
a scheme for lighting the port and river of Bilbao is 
now awaiting the sanction of the authorities. It 
provides for the establishment of forty lights, each of 
2000 candle power, supplied by two engines, one at 
Desierto and one at Portugalete. The work of con- 
struction is calculated to cost about 3000/., and the 
annual cost of maintenance is not expected to exceed 
420/. 


The Moniteur des Intéréts Matéricls (Brussels July 23) 
remarks that the Sarre coal district is already beginning 
to profit by the opening of the St. Gothard Tunnel. 
As might be expected, up to the present, the consign- 
ments chiefly consist of trial orders, and it will be 
several months before it wil! be possible to judge as to 
the probable importance of the Italian market in the 
future. During June, about 4000 tons of coal passed 
through the tunnel. 

The total output of the German collieries for the 
second quarter of the year have amounted to 1,271,204 
tons against 1,179,171 tons in the corresponding period 
of 1881. During the first three months of 1882, 
2,596,306 tons were raised, an increase of 6 per cent. 
on the total of the preceding year during the same 
period 

It is reported that the Belgian Grand Central Rail- 
way has concluded a contract with the Angleur Steel 


| be nearly 150 miles. 


| 47.50 dols. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., July 15. 

Tue middle of July finds the American iron trade in 
substantially the same position it was six weeks ago, 
except in the very important particular that prices | 
everywhere have a gentle upward instead of a strong 
declining tendency. 

Attention is directed to the possibilities of a revival 
in railroad building. Leading manufacturers stated to- 
day that inquiries were on the increase, and that a 
heavier demand is at hand, but at weakening prices. 
The proposition to reduce the duties on steel rails to 
20 dols. has hurt the future delivery demand somewhat. | 
The move was unexpected, but protection influence, 
which is never asleep, is at work to take care of its 
interests. Large deliveries of rails are to be had at 
A number of Western mills failed to 
deliver their entire product because of the counter- 
manding of orders. These are now taking orders 
at lower than usual rates. Small orders are placed 
in Eastern markets at 48.50 dols. to 49 dols. The 
decline in three months is equal to 3.00 dols. 
per ton. It is probable from recent indications 
that considerable railroad work will be under- 
taken this fall. Nominal quotations are 50 dols., but 
for winter or spring deliveries much better can be done. 
Rail makers recognise that competition both in home 
mills and with foreign makers will be active, and they | 
are setting themselves to work to meet it. 

The Western manufacturers held a national session at | 
Pittsburgh this week, and reaffirmed their former 
decision to pay only 5.50 dols. for puddling. The | 
workmen hold out firmly and think advancing prices 
and demand will necessitate a surrender of their | 
employers. 
Prices for the past week have been mostly at a stand- | 
still. Some manufacturers have booked orders at | 
2.65 for merchant bar, card rate is 2.60 cents. | 
The demand is regular. Consumers are confident that | 
the conservative policy so long pursued is the right one. 
The oft expressed danger is that an abundant crop may | 
stimulate demand and drive employers to surrender, | 
and thus repeat the history of former strikes. No. 1 | 
foundry sold to-day at 26 dols., No. 2, 24 dols., mill | 
22 dols. Bessemer 25 dols. Scotch is moderately 
active. Tee rails 27 dols., double-heads 28 dols., No. 1 
wrought scrap 28 dols., iron rails 44.50 dols., steel 
blooms nominally 38 dols. 

The western demand is increasing steadily, owing | 





to an exhaustion of stocks, and this is the basis for ! 


| 2.00 dols. above active demand. 


Works for the supply of 10,000 tons of steel rails, at |rumours of advancing prices which some declare 


cannot help but end in importations. 

The New York Iron Exchange opened on Tuesday 
under favourable surroundings. Manufacturers and 
sellers from surrounding cities were present by invita- 
tion and were handsomely poncirte 

The buying and selling for the first three days have 


| been quite active, 1000 tons T-rails sold at 26.25 dols., 


spot, 26.75 dols., Glengarnock, spot, 24.50 dols., Gart- 
sherrie, spot, 26 dols. 

The Cotton Exchange of New York, with the Cotton 
Exchange of New Orleans have united in their efforts 
to defeat the proposed increase of duties on iron cotton 
ties. The protectionists are confident of gaining their 
point. 

Our experts are figuring out the probable advan- 
tages of an Egyptian war, Dut do not think it will be 
large enough to help trade. The railroad managers 
are still fighting the striking freight handlers, who 
yesterday induced a thousand Italian immigrants to 
join them. 

The subject of adopting uniform bills of lading for 
the marine trade of the world has been submitted to 
the maritime and commercial bodies of New York, and 
is favourably looked upon so far as opinions have been 
expressed. 

PHILADELPHIA, July 22. 

Thirty of the mills which stopped on June 1 out of 
the entire number are now at work, most of them 
under the Cincinnati agreement, and the rest under 
some sort of a compromise which has not been made 
public. The manufacturers are as resolute to-day as 
they were at the start. The starting up of a few mills 
last week gave prices a downward tendency, and mills 
that have been holding prices firmly at 2,°; in the East 
are now taking orders at 2}. No further decline is 
probable, but at the same time there is nothing in the 
situation to warrant an advance, nor a resumption of 
work. The demand is of a moderate character. Con- 
sumers do with very little. Millowners are buying 
short allowances of pig, and are having a very good 
trade. 

To-day’s quotations are 26 dols. for foundry No. 1, 
24 dols. for No. 2, and 22dols. to 23dols. for mill 
brands. Nothing was done in Bessemer all the week. 
Stocks are light, and ocean freights are too high for 
the Bessemer mills. An active demand may and 
probably will spring up, when cost, put down here, will 
not exceed 23 dols. Middlesbrough meets with very little 
inquiry, and cannot sell at present quotations. It is 
Scotch has advanced 
50 cents in selling price, and is rather scarce, but 
foundrymen are not buying beyond immediate require- 
ments. Tank iron is firm at 3} for September delivery, 
and structural shapes are in steady demand for con- 
struction requirements, which have not abated in the 
least. 

Nothing new can be reported in steel rails, 50 dols., 
nor blooms, 37 dols. Spiegeleisen is selling at 37 dols. 
Tees 26 dols. to 27 dols. 

The Tariff Commissioners have resolved to make their 
labours as agreeable as possible, and have settled down 
at Long Branch on the Atlantic coast, a short distance 
below New York, within easy reach of that city, 
Philadelphia, and Baltimore. This commission will 


| remain in session there until about September 15, and 


will hear all parties personally or by correspondence 
who may desire to be heard. After that the different 
industrial centres will be visited, and testimony taken. 
Complaint is made by the free traders that the commis- 
sion 1s composed of tariff men, but it was not intended 


| to form a tariff debating club. 


Congress is on the eve of adjournment, leaving 
several vital matters not attended to. The proposed 
reduction of duties on Bessemer steel rails from 28 dols. 
to 20 dols. has naturally aroused intense interest, but 
the Bessemer opinion is that the reduction had better be 
submitted to, lest unfriendly legislation might strike a 
heavier blow at the industry. English machinery and 
textile fabric interests are already to be heard before 
the commission. 

The New Orleans and New York cotton exchanges 
are making a strong fight for a continuance of old hoop 
iron duties. 

The strikes continue about as they were last week. 
Thirty thousand iron workers are out and are comfort- 
ably supported by amalgamation funds collected from 
those at work. The production of anthracite coal in 
Eastern Pennsylvania continues at the rate of three- 
quarters of a million tons per week. The strikers in 
the soft coal regions are tiring out and still the de- 
mand does not improve. 

AUSTRALIAN STEAM NAVIGATION.—An announcement 
that the steamers of the Orient Company will discontinue 
calling at Adelaide on the voyage from London has been 
received with great surprise. Proposals for the establish- 
ment of a special South Australian mail service were 
submitted by the Australian manager of the company at 


| the end of last year, but the negotiations were broken off 


by the South Australian Government, after it was believed 
that an agreement had been practically arrived at. The 


South Australian Government is now being urged to 
reopen the matter, which is of importance to the whole 
Australian continent, 
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ILLUSTRATED PATENT RECORD. 
LLOYD WISE. 
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No. Name. | No. Name. No. | 


| 
| ABBREVIATED TITLES, &c, || peewee 





Nos, 
and 
Dates, 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JULY 31, 1882, 
In the Cases of Inventions communicated from Abroad the 
ames, de., of the Communicators are given in Italics 
after * the Applicants’ Names. 


NAMES, Xc., Name. 
oF APPLICANTS. 








| 1882 1882 1882 
3287 3305 | Rickman andj 3317 | Imray 
3289 Thompson, | (Wenger). 
Goldschmidt, | 3321 | Salwey. 
Hahlo, and | 3323 | Loder. 
Heussy. 3325 Henderson 
Richardson. (Boyer). 
Mewburn Haddan 
(La Société (Schmid). 
Guillemin Gibson, 
et Cie.) Clark 
Field. (Edwards). 


Cheyne. 

Garrington &) 
Gar rington.| 

Lake (Emery | 
and Emery).| 

Lake (Doane).| 3309 

Gavard and | 3311 
Millon. 

Harvey. 

Webb. 

Durham and | 3313 
Ward. 


— Ppt eA HRA 
8577 | Boult. Herberts. | Manufacture of caustic soda and 


potas 
8578 | Thompson, De Para- | Impregnating wood, 

| July28 dis. 
| J. B. Fell, Ulverston. 


8579 

3580 J. Holmes, Allerton. | 

8581 | H. Fisher, Nottingham, 
and - 8. Walker, | 


| Wiga: | 
L. Campbell, Glasgow. | Regulating electric currents and 
electromotive force. | 
W. T. Henley, Plais- | Electric lamps and apparatus for 
| Distibuting and diffusing powerful tow | _ obtaining and transmitting power. || a 
| ~ lights | Vv, A. Waddington, | Pianofortes. | No. Name. No. | 
| Surgical supports, bed-rests, or am: | ork, | | 
|» Le se a | 3 A. Gerken, London. | — reference to dictionaries, |) ___ ee 
urglar proof safes, &c. | 9 1882 | 
| ‘ 3 Lake, Boven. | Toy savings banks. | pore | Hughes. 
Spring slides for securing paper dur- 7 J. F. Watson, Anerley, | Head coverings for hot climates, 3241 Gibson. 
ing machine printing. Lloyd Wise, LaCom-| Safety or miners’ lamps, 3335 Haddan 3393 
pagnie Houillere de} 3337 | | (Asehman).§ 3395 
| 3367 | De Pass 
| 


3307 
3293 





| 3205 
3207 


Nos. | 


ana AMES, &c., 
Dates. OF APPLICANTS. 


koe and locomotives for rail- 3327 | 





| 
ABBREVIATED TITLES, &c. 


3331 
3333 | 


3299 | 
| 3301 


fone machinery. | 
| 3303 | 


Tictional clutches or brakes. 








July25 | 
3512 | F. W. Brewster, West- 


minster. 
3513 | §, Bidwell, London. 
3514 | M. H. Simpson, Lan- 
| caster. 
$515 | A. P. Trotter, Cam- 
ridge. 
8516 | Hides. Porteus. 
8517 | W. Corliss, Providence, | 
3518 | M. "Mellington, Not- | 
nanan, and R. | 
London. 
3519 oan Gabert Jreres, 
Bridet, & Deraud. 


3520 | A. L. Lineff, London. 
$521 ee. Czepelka & 


8522 °c. i, 1. “Taft, Shef- | 


3523 aS Pee 
|; and W. J. Booer, | 


Leeds. 
8524 —. Deagrave. 


| Buoyant garments, 





| Telephones. 


ee for pipes for fluids under Il.—Announced August 1. 





Name. No. Name. 


1882 | 
3391 





Morgan (Le- 
vavasseur), 
Andrews. 
Lake (Evans) 
| Hooper. 
Gutensohn. 
Gehlsen 
(Baaser & 


Valon. | 
Barnett. i 
Yeates. | 3365 | 

Holding. 
Crompton. 
Hirst. | 
Wirth (Farb- | 
Jabrik, 
rormals | 3s 369 
Bronner). | 
Beal. | 
Noel. 
Beeman. 
| 


| Excavating machinery or apparatus. | 
(Complete specification). 
| Are electric lam 
| Attaching han 


&e. 
| Producing metallic wolfram, &c. 


Besseges. | | 3339 
8. Wright, Egremont. 3341 (Klein, 
Reddie, Requier. 3343 Forst, and 
J. Imray, London. Bohn). 
Thompson. 


F. J, Bolton, London. Johnson 
Reddie, Lequier, | (Tuyssuzian 
9 : Robinson. 
W.S. Sutherland, Bir- Smallwood &]: 
mingham. | Cooper. 
H i | Packing for piston rods, &c. Johnson, Hxtienne, Forbes. 
852 ~~ on- | Penholders. R. Wallwork, Man- Beck (Con- 
chester. tamine). 
3508 | Brewer. Marcus. _| Rotary engine and pump. 0. Seydel, Groth 
8527 | E. J. a1, Brook- | | Coupling clutches. am, 
A. J. 5 jones and J. H, | Grabs or excavators. 


(J tirgensen). 
New | ; 8. 
| J. Darling, Glasgow. 


| Groth | 
| Hansen) | 
J. P. Dalby, Leeds. 
| self binders for papers, &c. Von Nawrocki, Zeit- 
zer Eisengieserei 


| Communicating in railway trains. 
and Maschinen- 


| Secondary batteries. a Aktien-Gesell- 
schaft, 

Imray. La Société Cleaning wool, &c., from straw, &c. 

Harmel Freres, 

C. Daggett, London. Buttons and fasteners, 
A, Waddington and | Roundabouts, &c, 
J.C. Rowbotham, 
Bradford 

W. Hartcliffe, Salford. 

W, fT. Beeseley, Shef- 


field. 
S. R. Smyth, West- | Production of light and heat. 
minster 
C. F. Claus, London. Obtaining sulphur from sulphide * 
hydrogen. 


D. Sidersky and H. Obtaining carbonate of strontia from| 
— Rositz, Ger- residues in manufacture of sugar. | 


J. Lementrend A. K. | Obtaining products from blast fur- | 
McCosh, Gartsherrie. nace gases, &c. 
A. Haley and A. C. Apparatas fa for regulating the supply 
Savage, London. of gas, &c. 
J. Walker, Derby. Haulage cli 
Henderson. Besson | Stoves for 
r ree Co. | _ water. 
. Hyatt, London. Illuminating gratings. 
J. Hopkinson, Birstal. | Looms. 
J. R. Rogers, London. | Generating of conte. 
Dell. Sinith. Flour-dressing machines. 
| Anparamue 3 anne ‘oil on 


J. Gordon, Dundee. 
| A ni 8 iy "facilitating electric 
ging. 


33 99 
3401 


Manufacture of casks or barrels. 

Roller mills. 

Electric producer and power ma- 
chines. | 

Secondary batteries. } 

AP — for treatment of 7. and 





es to vessels of glass, 


337 3 
3345 | 
3347 | 3875 


Regenerative gasburners for heating 
purposes, 3377 


Gilcher. 

Jefferies. 

Van Gelder. 

Cook. 

De Ferranti 
and Thomp- 


son, 


of glass. 
Beeman. 
Dalton. 
Handford 
(Edison), 
Biische. 
Van den 
3ergh. 
{ 


| 3379 
} 33381 | 


Electric telegraph, &c. 
Manufacture of hats. 
Birming- | Awnings for hammocks, cots, &2. 


3357 3385 | 
3359 


3387 








Secondary batteries and means for 
charging and discharging same. 
— -escapes. 


Sewing machine needles and needle- || 
threadin, — | 

Tricycles, 

Apparatus for rinsing, separating, || 
&c., Strontium saccharate, «c, i 


— Burton-on- 


| Tre 
3530 | €. Q. Basevi, London. 
8531 | F. Hoe, Burton-on- | 
| ‘Trent. 
8532 | G. L. Winch, Madras. 
3533 | W. Hunt, Scarborough.| 
8534 | 0. B..! F. Hill, Gun- | 


rsbury. 
3535 | J. ‘iouten and W. 
| J. Napier, Liver- 


pool, 
8536 | Beck. 
| Brauer 
3587 | Thomrson. Salamon | 
| and Armant. 
8538 | Clark. Elmer. 
3539 | J. Jowitt and G. 8. 
July26| Page, London. 
3540 | J. Hargreaves, Widnes. 
3541 | Erskine. Meister, 
Lucius, & Briining. 


3542 | B. Davies, Adlington, 
and J. Eckersley, 


Bla ckrod, 
3543 | J. — 
| cheste 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 


Eeetric generators and motors, 
Sewing needles. 


| No. Name. No. Name. No. | Name. 


3603 
3604 





1882 | 
3574 


1882 
3489 Lake 


(Judson). 


Gedge 
(Gabert 
Jreres, 
"Bridet, & 
Dernad). 


1882 
Bonneville 3519 


(Kalu): 


Bodel and") Union-joint or coupling. 
Machines forcutting and punching 
metal washers, &c. 
Permanent way of railways and 
wheels therefor. 
Fabrics for protective and preserva- 
ve purposes, 


3605 
8608 


£607 
3608 
3609 
July31 
3610 


Driving chains, 
Rolling steel, «ec, 











NOTICES TO PROCEED, 
Thermo-dynamic engines. 1.—Time for entering Opposition expires Friday, 
Production of methylquinoline from August 18, 1582. 


ortho-nitro-benzylidenacetone. ee ee ee 


| Name. 


No. 


1882 
1895 


Machines for washing and rinsing Namie. 
fabrics. 


Wheels for grinding and polishing. 


Electric regulator and meter. 
Treating steel ingots, &c. 


Dameatesins the motion of the 


Lorrain. André, | metric enbies. 
Clark. Tabouet, | Extinguishing fire. 
Barlow. Krebs, | Throwing projectiles. 
C. 8. Beauchamp, Lon-) Automatic apparatus against fire. 
don. 
Burckhardt &| | Pumps for the rarefaction and com- 
Weiss, pression of air, &. 
MeNeal, | separating grain. 
Decauville, | | Lubricating bosses for loose pulleys 


8554 J. L. Thomasson, Wor- | 
July27| _ cester. | 
8555 | Schloesser. Kreutz | Watchmen’s tell-tales. 

inti } . os ng f " | 
55 rayson, Liverpool. | Boat-lowering appliances, 
3557 | J. Munroe, Croydon, | Telephonic appliances. 
and B. Warwick, | 
London 
J. gah Orton, Birming- 


Haddan, Fondu- 
Bloemendal. 
Haddan, Calkins, 


3611 Same 


3612 
8613 


8614 








Man- 
Walker. 
Salomons. 
Munro. 
Smales and 

Rogers. 
Von Nawe 
rocki 
| (Brandt). 
Lake (Jolt 

and Noye).} ¢ 
Mond. 
Piot. 
Gurd. 
Gurd. 
Henderson 
| (Demeurs). 

5 | Clark (Mar- 
land and Knight. 

| Neely). 3489 Bonneville 

Wetter | (Ratu). 

(Hindley). 


Justice 
(Cruto). 
Lishman. 
Haddan 
(Wing). 
Lake (Evans 
& Green). 
Spence 
(Kotyra). 
Cruikshank 
(Banta). 
Courtenay. 
Von Naw- 
rocki 
(Theis, 
Meckle, & 
Simons). 


for corves. 


r ; | Baker. 
eating by hot air and) 


Formby. 
Holroyde. 


2082 
| Sykes. 


2440 


8544 | W. Tanne. Paris. 
8545 | J. Gjers, Middissboro- 
on-Tees, 
Haddan. Rudholzner. Woodhouse & 
Rawson. 
Free. 
3artholomew 
Green. 
Anmnstrong. 
Werdermann. 
Alling 
(Alling). 
Henderson 
(Casimir, 
Bez, and 
Sons). 
Lake 
| (Farcot). 
Abbott and 798 
Moore. } 





2492 
3047 
J. Verity, London. 


Engel. Lainype., 
Morgan-Brown. 
rowsky, 
Vaughan, Charlier, 
* Hayden, Water- | Lamp burners. 


E. Tavem, Barwick. Sleeping berths for ships, &c. | 
= E. W. De Rusett, | 


erley. 
C. $a, Waltham Central fire cartridges, 


W. J. 3 Grawitz, Fon-' Treatment of textile fabrics dyed 
| tenay-sous-Bois, black or grey with aniline, 
Velocipedes, Haddan. Knowles. | Weft ‘eines for looms, 
| Haddan, Knowles, Loom 
| tonine devices applicable to carriage Haddan. Knowles. | Weft mop motion for looms, 
| doo Haddan. Rupalley. | Improved motor, 
Morgan-Brown. | Santer varnish, 


Bo- | aoe small pieces of amber into a’ 
large block. 


| Railway brakes, 
&e. 
Ventilators. 











1,—Time for entering Opposition expires Tuesday, 
August 22, 1882, 


3558 | 
3559 
3560 | 


Name. 





| Liquid meters 


3561 
8562 
3563 
3564 
i 
9566 | 
8567 
3568 


3569 
8570 


8571 
8572 
8573 
3574 
8575 

3576 


| J.P. 


Imray. Bird. 

J. Young, Kelly. 

A. Beard, Swansea. 
B. a Westmin- 


ia ‘irs, Manches- | 


7. Singleton, Darwen. 
P, Everitt, London. 
Goss and F. 
w.W King’s Lynn.| 
Tackett, Leeds. 
M. Newton, Barton 
oo Somerset. 


G. Dalton, Leeds, 


Lake, Willson. 
A. L, Liberty, London. | 


| Lake, Judson. 


J. G. Lorrain, West- 


minster. 


J. Hopkinson, West- 


minster 


| Drawing the tines of forks, 
| Treatment of sewage. 

| Regenerative furnaces. 

| Furnaces for kilns, &c. 


Adjusting ventilators,"and indicating’ 
| _ temperature. | 
Looms, 
| Pocket cases for cigars, &. 
Hoes for turnips, &c. 


Finishing textile fabrics, 
Electric arc lamps, 


| 
Apparatus for brea stone, &c. 
| ciooks, &e, thd 


blinds, &c., 
(Complete 


Ornamental windows, 

| and fixing glass, 

| Governors for engines, 
spec ification). 

Electric lamps, 


| 


“head and measuring electri- 
city. 


Borowsky, 


D. Fortes and J. | Steam engines, 


Hayes, London 
Lake. De Celada. 
Lake, Cookson. 
take. Schmidt, 


Lond 
JAG, a London, 


| Tachygraphical apparatus. | 
Bobbin frames for looms. 
| Manufacture of flour. 


ss _ ae, “omy metallic ores from their 


angue, 
‘| operating Signals on railway engines. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


I.—Announced July 28, 





No. | 


3251 | Clark 


| g975 


l 


Name. No. 


Name 








2 | 
(Mounié). | 
Robertson. | 


| Name. = 
| 


188 
3277 | Mills 


Beeman. 

Jacob. 

Darling and 
Darling. 


33 8 
328. 


Goudet and 
Durozad) 


| 
| 


882 
79 
1 
5 


| Groth 
| _ (Hammel). 
1460 | Young. 
1469 | Frieake 
| and McCor- 
| mick. 
Rycroft 
(Griffith). 
k 


e 
(Comstock). 
oaler. 
Rouse. 
Hindle and 
Greenwood, 
Boult (Gros- 
Desor- 
meaux). 
Cordua 
(Kortum). 
Boult 


1459 


1492 
1498 





Gaytte). 


(Arnaud & 





| Walker, 


| Abel (Rziha 


| Davies. 


Walker, and 
Walker. 
Lyon. 
Brydges 
(Fischer). 
Lake (Sea- 
man). 
Lake (Cooper 
&: Dennis). 
Shorland. 
Von Naw- 
rocki 
(Bahr). 
Haddan 
(Flamache), 


& Reska). 
Lane Fox. 


Browne 


(Bregha). 





| Wilder, 


| Wilde 


r, and 


| Wilder. 
Cowper. 





( 


Petersen and 
Dinsmore. 

Lehany. 

Petrie and 
Petrie. 

Von Naw- 
rocki (Well- 
stein). 

Wiswall and 
Collier. 

Sully. 

Imray 
(Wenger). 

Giilcher. 

Gedge 
(Gabert 
Sreres, 
Bridet,and 
Deruad), 
































Av6. 4, 1882.] 
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PATENTS SEALED. 


“kL — Sealed July 78. 





































































































ing fluids for washing sheep, &c. 


| tions at the office of the Solicitor-General, 11, 





| Abstracts inarked with a 


| Conductors with Lead: W. 


| force 


| 6 Figs.|—The 


| teleg 
| (December 20, 1881). 








Se ae | 
No. Name. No Name No. Name. 
"188 882 1882 
- Parkinson. 1M Abel (Lafitte 1477 | Samuelson 
491 | Jones. 673 | Lightfoot. and Man- 
497. Little. 713 Lake d w aring 
499  Conlong and | (Béenoist). | (Marsh). 
Robert- 720 | Abel 1494 | Spence. 
shaw. | (Lorenz). | 1650 | Penn. 
500 | Holbech. 814 | Abel (Jacob- | 1672 | Everitt. 
503 | Salsbury. | sen). 1734 | Remfry. 
512. Archer. 847 | Meakin. 2002 | Crampton. 
514 Brown. 886 | Ripley and | 2222 | Haddan 
615 | Pratt. Brigg. _ | — (Bond). 
570 Jackson. 890 | De Wit 2259 | Barney. 
586 Sharman. (Gabler). 2294 | Prentice. 
587. Williams. 937 | Daelen. 2296 | Livet. 
604 Berthet. 950 | Bonwick. 2340 | Vincent , 
: 628 | Oswald. 1030 | Abel ; (Baron El- 
637 | Lake (Des- (Martius). phinstone). 
5 champs, 1055 ake 2407 | Lake (Gem- 
4 Clark, and (Lebaudy | perleé). 
y Burr). Freres). 2624 | Lake (Wood). 
A 11.—SealedJAugust 1. 
| 
No. Name. No. Name. No. | Name. 
1882 1882 1882 
a 425 Stierlin. 580  Morgan- 1011 | Clark (Elastic 
by fll. ‘Morris. Brown | Wheel and 
624 | Jensen (Felton). | Manufac- 
King. 593 | Rowan. | turing Co. 
527 Wagner 614. Haigh and | 1461 | Turpin. 
(Hudson). Nuttall. 1490 | Morton. 
520 | Davidson. 626 | Common, 1569 | VonSchlieffen 
638 | Lake (Barrier| 731 | Gardner. 1762 | Westgarth. 
and De la | 734 | Hacking and | 1902 | Selley. 
Vernede). Grube. Lake (Lewis). 
541 | Morgan(Cuf'} 745 | Lake (Tas- Mitchell. 
and Judd). signy Freres Rock (Lees, 
Thomas. |} etCo., Rock, and 
3 Springmaohl. 786 | Lamb. Moore). 
E Williams. 793 Craven and Lake (Wood). 
E Settle. Warburton. Lake (Wood). 
y Clark. 794 | Barlow Lake (Park- 
Crawford and (Fernbach). hurst). 
¥ Mellor 798 | Stormer. Dyer. 
P 572 | Shaw. 2632 Lake (Wood). 
2646 Pitt (inck- 
ley & Culver). 
FINAL SPECIFICATIONS FILED. 
July 22, 1882. Nos, 338, 341, 351, 406, 423, 617, 665, all of the year 
1882. 
~~ ae vs 227, 346, 356, 359, 360, 361, 362, 363, 364, 366, 
371, 373, 391, 399, 404, all of the year 1882. 
ae 375, 379, 382, 389, 390, 438, 439, 553, 2168, all 
all of the year 1882. 
1» 90, 4 250, 386, 387, 388, 397, 398, 400, 405, 407, 413, 
% 444, 466, 473, 505, 195s, all of the year 1882. 
¥ a a j, 417, 418, 427, 429, 430, 431, 435, 436, 446, 
q 537, all of the year 1882. 
Br a ae 2, 433, 441, 442, 443, 445, 459, 521, 543, 584, 
“all of the year 1882. 
4 PATENTS WHICH HAVE BECOME VOID. 
2 I.—Through Non- Payment of the Third Year's Stamp Duty of 501. | 
a No. Name. & No. Name. No. Name. 
1879 1879 
2384 Lloyd Wise Lewis. 2959 | Wirth 
(Paul). Turner and (Boehm). 
2889 | Jackson and Dewey 2961 ake 
Dunn. 2924 Elliott (Actien 
% 2891 | Phelps. 2927 Simon (Ap- Gessellschaft 
ia 2892 | Dugdale, penzeller). Maschinen- 
f Dugdale, &] 2931 Bartlett. Sabrik 
Haworth. | 2932 Budlong. Augsburg). | 
2893 , Hoyer. 2033 King 2963 | Baird. 
j 2895 | Helliwell. (Byron). 2964 | Allen. 
6 2396 Chandler. 2034 Selig 2965 | Swingle. 
% 2897 | Richardson. (Stegimeyer).| 2967 | Lake 
‘ 2899 | Holste. 936 Wilby. | (Eastinai). 
: 2000 | Sombart 2938 | Hughes. 2968 | Swan. 
| (Wedding 2044 | Henderson 2969 | Swan. 
EB | & Schinitt- (Gruneke A} 2970 Sell and 
x mann). Bluin). Coleman. 
a 2902 | Haddan 2946 | Morgan- 2971 | Hughes 
a (Avery). Brown (Fielding). 
. 2004 | Honychurch. (Coombes). | 2976 Chapman. 
a 2005 | Carlson. 2947 Gerard. 2977 | Lake 
‘ 2906 | Clark 2949 | Hessel. (Evans). 
a (Dennis, 2951 Edwards 2978 | Davidson, 
. Sampo rT, & (he yer). 2981 Planche 
Valenzuela).| 2955 Dawes and 2983 | Wirth 
; 2907 | Robinson. Thompson. (Dahin). 
¥ 2913 | Tipping. 2957 Haddan 2084 | Lake (Gear). 
4 2914 | Ball. (Home 2985 Clark 
4 2918 | Warren. Knitter Co. (Seilliére & 
E | Riot). 
a IL.—Through Non-Payment of the Seventh Year's Stamp 
cy Duty of 100l. 
gg Se ee - = ; 
be No. Name. No. Name. No. Name. 
A ee Eas SSCA Dewees 
is 1875 | 1875 1875 
2561 | Smith and 2563 Livesey and 2610 | Warner. 
Woodrow. Edwards. 2614 | Newton 
2562 | Westmore- 2593 Ankers, (Fish). 
wh Be land. — 2599 | _ Wils« on. 
a PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
: DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 
! 
No. Name. No. Name. No. Name. 
1879 1879 187 9 
1010 | Lecky and 3025 Simon 3036 Planche. 
Smyth (/Tasse). 3027 Hillman. 
(by Act of | 3035 | Mitchell and | 3057 White. 
Parliament). Cocks. 3056 Bennett. 














Name. No. | Name. No. Name. 
| } 











No. | 
| 


1879 1879 | 1879 

3069 | Kesseler 3138 | Clark 3494 | Clark (Wilson 
(Henzel and | (Guedon- | Sewing 
Broz). Fois). Machine 

3113 | Turton. 31! 50 Clark (Cary). | Co. 

3060 | Budenberg 54 | Maclenahan. | Lake 
Seyferth & 3169 | Clark | (Shannon). 
Budenberg). | (Bartlet 3078 | Newton 

3090 | Owen. | and Reed). | (Fareot). 

3100 | Gedge | 3089 | Ackroyd and 

(Chassevant). | Best. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
_DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 

















No. Name. No. Name. No. Name. 
1875 1875 
3132 Longsdon. Evans. 2661 Lake 
(Krupp). Hanson. (Talcott). 
3149 Laneetan Whitaker. 
(Krupp). Hudson. 











NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 


W. Little, Sleaford. No. 198 of 1876. Cleansing and disinfect- 
Any person intending to oppose 
such application must leave particulars in writing of their objec- 
New Court, Carey- 
steet, London, within twenty-one days from the date of the 
London Gazette in which this notice is published. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING JULY 29, 1882. 

re late to applications not proceeded 
with, The number of Views given inthe Spec ification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
de., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either personally, or by’ letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
LACK. 

5239. Haymaking Machines: W.N. Nicholson and 

W. Mather, Newark-upon-Trent, Notts. (4d. 5 Fiys.|— 


The fork bars are connected to their carriers, so as to give on 


| meeting with any obstruction, and resume their original position 
when the obstruction is passed. 


(November 30, 1881). 


5286. Production of Electric Light, &c.: A. R. 
Sennett, Worthing. [6d. 9 Figs.|—Relates, firstly, to the 
manufacture of carbon electrodes and incandescing conductors. 
These are made by reducing cellulose by mechanical means to a 
fine state of division, and depositing it on a permeable diaphragm 
by withdrawing the water in which it is floating from beneath it. 
The film is raised by placing a second diaphragm above it and ex- 
hausting the air from the back of the diaphragm. The sheet of ma- 
terial thus obtained is consolidated under a vacuum between steel 
plates by pressure, and is then stamped into the required forms. 
The carbonising chamber is exhausted and an inert gas injected 
before the heat is applied. The ends of the conductors are en- 
larged in the process of manufacture for the attachment of the 
platinum wires, and sockets are formed in an inner glass shell in 
the globe to receive the enlargements. The invention also relates to 


~ | the mercury pump, not the Sprengel type, and provides means 


for quickening its action. 


5367. Machine for Coatin 


(December 3, 1831). 
Insulated Electrical 
e, London. (i. 8. 
Maxim, Brooklyn, U.S.A.) (6d. 3 Figs.}—The conductor is | 
drawn through a die into which fluid lead is pumped. The nozzle 
of the die has a water jacket to partly cool the lead, so that it 
shall require a pressure of about 5000 Ib. on the square inch to | 
it forwards. The water valve and the supply valve of | 
the fluid fuel are controlled by a rod subject to the pressure in the 
cylinder. (December 8, 1881). 


5433. Locks for Railwa 
Doors, &c.: W. H. S. Aubin, 


and other C. 


loxwich, Stafford. ter. | 


| 4 Figs.|\—Refers to the use of a square-headed bolt, and a striking 


bolt, having on their under sides a stud which moves in guides in 
the case of the lock. (December 13, 1881). 
5492, Range Finding: T. Bolton, Calcutta. [6:/. | 
istance is found by the use of four mirrors, so 
arranged that their angles of reflection are those of the base of a 
right-angled triangle whose sides about the right angle are as one 
to ten, twenty, or forty, sixty, eighty, &c. (December 15, 1881). 
5577. Electric Telegraphs: Sir J. Anderson and 
B. Smith, London. [é/. 9 Figs.)}—One set of instruments, a 
recorder, a transmitting key, and a switch are employed for two 
raph circuits to retransmit telegrams from one line to another. 


5594. Knitting Machines or Looms: B. J. B. 
London. (CV. W. Westcott, Providence, R.I., U.S.A.) {6d. 
19 Figs.J—This invention relates to looms. resembling knitting 


machines wherein a weft is introduced into the warp formed by the 
knitted or looped fabric, and consists in a method of introducing 
the weft in combination with vertically moving needles, in a needle 
operating cam, in guides for the needles and jacks, and ina stop 
motion the operation of which is prevented by only a slight tension 
of the thread. (December 21, 18381). 


5601. Electrical Brushes and Combs: J. N. Aron- 
son, London. (tid. 6 Figs.|—Bristles intermixed with metallic 
wires, are set in a metal backing and connected with an induction 
coil and battery. Combs are formed of a pair of toothed metal 
plates in connexion with similar apparatus. (December 21, 1881). 

5611. Rolling Mills: E. Edwards, London. ((. 
Erkenzweigq, pond Westphalia). [6d. 3 Figs.|—Relates to roll- 
ing mills in which pairs of rolls, both horizontal and vertical, 
are used, and consists ina method of construction by which the 
vertical rolls may be moved horizontally for a distance equal to 
the length of the horizontal rolls, so they may be adjusted in front 
of the latter and vertically for a distance equal to their own length. 
(December 22, 1881). 

5613. Firearms, &c.: B. J. B. Mills, London. (J. H. 
MeLean, St. Louis, Mo., U.S. ys 5 (10d. 39 Figs.|—These are 
constructed with a many -chambered revolving cylinder loaded 
from an automatic magazine by means of a plunger, and having a 
shell extractor consisting of a hook or catch working in a circum- 
ferential groove in the rear of the revolving cylinder, and retracted 
by gearing connecting it with the loading plunger. 
22, 1881). 

5618. Holder for Tneandescent Electric Lights: D. 
Graham, Glasgow. (ti. 3 /iys.|—The illustration shows 








(December 


the holder in section. A is a block of non-conducting material to 
be screwed to the — of an ordinary gas bracket. Around this 
is an elastic metal clasping piece, whi ch embraces the neck of the 





lamp globe ; it is divided into two parts b b1, insulated from each 
other and connected respectively to the two leading wires. Each part 
carries a screw that can be put in contact with one of the platinum 
terminals of the lamp. E E are brackets for an external shade. 
There is also a switch for breaking the circuit, but it is not shown 
in this view. (December 22, 1881). 


5619. Net-Hauling Winches and Machines: C. R. 
Mitchell, Aberdeen. [6d. 3 Miys.|—A standard mounted so 
as to pivot over a sole-plate carries the toothed driving gear and 
hauling pulleys. (December 23, 1881). 


5624.° Apparatus for the Manufacture of Nails: 
J. W. Summers, Stalybridge, Lanc. (2d.)—The tube 
through which the clamp carrying the plate or strip of metal 
passes is caused to rotate intermittently. (December 23, 1881). 


5626. Bleaching and Dyeing Yarns of Wool, Silk, 
&c.: J. Auchinvole, Glasgow. (td. 5 Figs.|—This is 
done when in the cop form, the cops being upon tubes made of or 
covered with vegetable parchment or of paper or cloth treated 
with gelatine and bichromate of potash or other suitable stiffening 
“ae (December 23, 1881). 


Reeds for Musical Instruments: J. B. 
a Greenwich. (6d. 13 Figs.|—A group of two, 
three, or more tongues is combined in one reed, the tongues being 
connected to vibrate in unison and mutually correct any dis- 
crepancy between themselves. (December 23, 1881). 

5633. Machines for Syncotee Sand, Salt, or other 
Material on Streets, Roadways, &c.: R. G. Garvie, 
Aberdeen. [6d.)—A hopper fitted with stirring blades is 
attached to the cart which carries the material. (December 23, 

pparaens = Exhibitin 


get 

ge Lantern 
oy bster and T. W: Lon- 
don. [6d. 8 Pigs ra comme of a drum carrying magic lantern 
slides which under the control of a clock in combination with an 


| electric transmitter, may rotate step by step, and then brings the 


slides into position for display upon a screen. (December 23, 1881). 


5639. Electrical Alarm Apparatus for Railway 
Trains: D.S. Garau, Tonto (6d. 6 Figs.)—Two main 


electric conductors pass through the train, at one end of which 


they are coupled to the two poles of a battery ; and upon pulling 
any one of a number of stops an electrical alarm bell is caused to 
ring. (December 23, 1881). 


5655." Apparatus for Heating Water: B. J. B. 


London. (L. J. Robin, Paris). (4d. 2 Figs.}—The 
water circulates in coils and is heated by gas. (December 24, 


1881). 


5656. Apparatus for Working Electric Clocks, &c.: 
% G. Brewer, London. (C. E. Buell, New Haven, Conn., 
U.S.A.) [8d. 8 Figs.J|—The object of the first part of the inven- 
tion is to dispense with the use of local batteries at the sub- 
stations of a line used for controlling electric clocks, and to this 
end is devised a relay in a constantly charged main line circuit, a 
secondary battery, and switch connexions to the relay, the secon- 
dary battery, and an electro- magnet in a local circuit. The second 
part consists in operating fire “alarm apparatus upon the same 
circuit with electric clock apparatus in such manner that when 
signalling by the fire alarm devices the clocks shall not be inter- 
fered with. (December 24, 1881). 

5663.° X, ys for Extingu Fire in 
| Theatr: : W. R. Lake, London. (H. S. Maziin, 
| bode U.S.A.) [6d. 5 Figs.)—Water pipes, provided with 
valve fittings, are placed amongst the scenery or other parts to be 
[pete (December 24, 1881). 


paratus for Producing and ee gg 

Electric Bits &c.: S. A. Varley, Islingto: Oo 
19 F'igs.)—Relates, firstly, to an improved dynamo ee kde. 
Upon the central axis there are fixed a number of wheels of non- 








magnetic material (Fig. 2) having blocks of iron let into their 
peripheries as shown. In each of these blocks a rectangular slot 
is cut, and an iron bar All, seen in end view in Fig. 2 and elevas 
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tion in Fig. 1, is threaded into each row of blocks. Between each 
pair of b loc = a coil is wound on the bar, so that each coil has an 
iron centre and an iron cheek or flange at each end. A thin sheet 
of iron is bent round the coil between each layer of wire, the edges 
of the sheet not quite touching each other. In the machine 
illustrated there are four coils on each bar and sixteen bars, or 
sixty-four coils in all. The wheels, coils, and bars together con- 
stitute the armature which rotates between field magnets H H. 
These magnets are plates wound with coils and set on edge, each 
plate having its own coil. The width of the plates is equal to that 
of the magnetic blocks in the wheels, that is to the space C (Fig. 1) 
between the coils, and there are as many magnets on each side as 
there are wheels. The poles of adjoining magnets are alternately 
north and south, and the poles of opposite magnets are of opposite 
polarities. From this it follows that the blocks or cheeks of a coil 
that is passing through the magnetic field are magnetised in oppo- 
site directions. As indicated in Fig. 2, the magnets are not all on 
the same level, but are stepped so that the coils on a given bar 
enter and leave the magnetic field in succession. Each coil is con- 
nected to a separate commutator plate and two commutators are 
used for convenience. When alternating currents are desired the 
field magnets are made half the depth of those shown and four 
poles are arranged round the circle. Relates, secondly, to a regu- 
lator apparatus for controlling the speed of the steam engine in 
accordance with the current required. This comprises two parts, 
a relay and a magnetic centrifugal governor. The relay consists 
of a cylindrical electro-magnet moving within the tubular poles 
of another electro-magnet and weighted so that it does not 
move until the current reaches a determined amount. When 
this happens the current or a part of it is sent to the coils 
on the governor. The spindle of the governor drives the arms 
through a pawl and ratchet, so that they can overrun it if 
necessary. Each arm isin two parts, a solid cylindrical portion 
jointed to the central collar, and a tubular portion attixed to the 
ball or weight. The solid portion carries an electro-magnetic coil, 
and when this is traversed by a current it draws up the hollow 
portion, thereby greatly shortening the length of the arm. ‘+ The 
effect of this is to reduce the diameter of the orbit through which 
the governor balls revolve, and by a well-known law it results that 
their rate of revolution becomes immediately increased and con- 
sequently they travel round faster than the shaft which communi- 
cated motion to them ; thus the balls become raised by the cen- 
trifugal force, and the supply of actuating fluid to the motor is 
arrested by closing the throttle valve in the usual way.” The 
invention relates, thirdly, to two forms of electric are lamp. In 
the first the lower carbon is stationary while the upper is con- 
nected to an iron rode wrapped with naked wire, the convolu- 
tions of which are insulated from the rod and from each other. 
This rod moves within hollow tubular polar extensions n s of a 
fixed electro-magnet not shown very clearly in the view (Fig. 3). 
The current enters the lamp as indicated by the arrow 100, passes 
through the short-circuiting magnet d, and thence to the lower 
carbon. It then crosses the arc, leaves the upper carbon by the 
rollers shown, and, dividing, is led to the contact rollers e e, 
by which it enters the coil on C, and flowing upwards and down- 

wards escapes by the contact springs f to the coils of the fixed 

electro-magnet and thence to the negative terminal of the lamp. 

3y this arrangement a south pole is formed in the rod C at the 

place where the contact spring f touches it, and as the pole is just 

between the north and south poles of the fixed magnet it is 

impelled upwards by the magnetic force. But however much the 

rod may move, the magnetic pole remains stationary, that is, 

exactly at the point where the current leaves the coil. When the | 
circuit is completed through the lamp the rod and upper carbon | 
are lifted until the resistance of,the arc decreases the current to a | 

point at which the lifting powey of the magnet and the force of | 
gravity exactly neutralise each other. The lamp is regulated by 

counterweighting to a greater or less extent the weight of the rod C. 


ele?, 


are are made to drive a fan, and thus supply the motive power for 
feeding the electrodes. Three bevel wheels thrown in and out of | 
gear by an electro-magnet determine the direction of the motion. | 
(December 24, 1881). 

5669. Apparatus for Destroying Insects which | 
Infest Vines and other Plants, &c.: H. H. e, | 
London. (La Société la Reconstitution Viticole, Paris). (6d. 
6 Figs.|—This is provided with a cutter or share which penetrates 
the ground and distributes a compound designed to destroy the 
insects. (December ?6, 1881). 

5671. 
Berlin. (2¢.)—A tablet marked with the names of the several | 
keys is placed across the{instrument. (December 27, 1881). 

5673." Punc Machines: G. Jones, West Hartle- 
pool, Durham. (2d.)—Are fitted with two punches to puncha 
double row of holes simultaneously. (December 27, 1881) 

5675.* Floating Anchors: W. M. Bullivant, Lon- 
don. (2d.)—Consists of collapsible bags connected toa raft. Is 
an improvement on Patent 223 of 1875. (December 27, 1881). 
+p} ~* and Closing Doors in Connexion 

ett, Eastbourne, Yorks. [(i/. 


Ope: 
with "Hoists : 


7 Figs.)—Cams Mh Boo z to each room actuate a toothed 


quadrant in combination with gearing and pulleys. (December 27, 
1881) 

5678. Spinning Machinery: M. Wright, Wibsey, 
Yorks. {6d. 3 Figs.|—The object of this invention is to give 
twist to the yarn all the way from the bobbin to the front rollers 
in cap, fly, or ring spinning, and is accomplished by fixing 
the spindle rail so that the spindles are ina line with the nip of 
the rollers and carriers, the wire board being dispensed with. 





Apparatus for Teaching Music : M. Wagner, | 





(December 27, 1881). 
5679." Fireplaces and Stoves: J. Gillingham, | 
Chard, Somerset. (2(/.)—A syphon-like down-draught action 








is applied to the products of c ombustion, causing them to descend | 


through the grate. (December 27, 1881). 


| while the speed is above the normal, owing 
a resistance is in circuit which keeps the electromotive force in | 


5681. Construction and Arrangement of Dynamo- | 

















| down the current in the field. 


| the main circuit, 


| is withdrawn, 
| lain 

| down 
| the mercury 


| employing a resistance an opposing electromotive 


Electric “Machines : : J. Richardson, Lincoln. [6d. 
4 Figs.)—A series of two armatures A B at right angles to each 
other are so arranged in connexion with fie ld magnets C D that 
one is at the point of maximum intensity, while the other is at the 
point of minimum intensity, and as one increases in intensity the 
other diminishes in the same ratio, the sum of the two producing 
a constant intensity of current. Six pairs of armatures with their 
corresponding field magnets are shown in the drawings. G is the 
comnutator, (Dec ember 27, 1881). 


5683.* Conversion of Iron, &c., into Steel: W. R. 
Lake, London. (./. Date, Montreal). |2d.|—The bar, bloom, 
Xc., in its natural sts ate is subjected in a heated retort to the action 
of gases. (December 27, 1881) 


4.° Apparatus for Threshing, Awning, and 
sepa re rain from Straw: R.G. Morton, Errol, 

(2d.]—The grain as it is dislodged from the straw is - heed 
aie the threshing bars and falls into the coneave, the grain 
being awned by shutting openings in the same. (December 27, 
1881). 
of Wear- 
Florsheim, 
are 


. Gores, Sam, and Similar Parts 
ing Apparel: ves Lake, London. 
Chicago, Illinois, U.S.A.) (6d. 7 Figs.) 
used in s chativadion for india-rubber. (December 27, 


5686. Mechanism for 0 ating the Cut-off Valves 
of Steam En: es: H. H. hake, London. (8. 4. Goodwin, 
Philadelphia, U.S.A.) (6d. The steam is distributed by a 
slide valve moved by an sole oe “4 the usual way, and the cut- 
off is effected by a grid valve carried backwards and forwards on 
the back of the other valve, and moved at the time of cut-off 
vertically by a cam controlled by the governor. Referring to the 


ic springs 
Iss1). 


illustration, m is the lower valve and n the upperone. The lower 
valve has a set of ports formed in it corresponding to those shown, 
but the ports for one end of the cylinder break joint with those 
for the other end, so that one set only is open at a time. The 
valve nv is suspended by a rod from a yoke which is in the path of 
a cam on the shaft I. ‘This cam is driven by a pin, which takes 
into a helical slot in the shaft, and consequently as the shaft is 
moved endwise by the action of the governor the cam comes into 
contact with the yoke at various parts of the strokes and cuts off 
the steam in accordance with the requirements of the work. 
(December 27, 1881). 





5687. Controlling and Regulating the Production | 
In a second form of lamp the heated air and gas rising from the | and Distribution of Electricity: C. bw Carus-Wilson, 


London. [8/. 18 Figs.|—Relates, firstly, toa means of supple- 
menting the action of the governor of a steam engine driving 
electric generators, so as to keep a constant difference of electro- 
motive force in the mains. 


one to apply the force and another to take it off. 


or solenoids, 
action by currents whose circuit is 


The magnets are brought into 
made and broken by a galvanometer needle. 
motive force is of the desired degree, the needle 
between two stops, the weight keeping the governor down a 
little, so that when the electromotive force rises the needle is 
deflected against one of the stops, making circuit through one of 
the magnets and raising the governor balls. If the electromotive 
force fall, the opposite will happen. a is a solenoid with a core b, 
of which the shaded portion is of iron; ¢ is a pointer connected to 
the core and vibrating between two stop pins. When the pointer 
touches one of the stops it makes a connexion through one or 
two solenoids, which tends to raise or depress the governor balls as 
the case may be. Instead of acting on the throttle valve the 


solenoids may throw wheels in or out of gear to vary hee expansion 
motion of the engine. Relates, secondly, to regulating gas 
engines, by causing the action to which the Saedien is due, to put 
a certain resistance in the circuit, or in the generator, so that 
to the sudden impulse, 


the main down, and as the extra speed diminishes this resistance 
One method of effecting this is by a rotating porce- 
mercury with a carbon - rod projecting 
into the mercury. The speed 
a paraboloidal form and consequently 
carbon-rod is in cireuit. 
force may 


containing 

centre line 
to assume 
more or less of the length of the 


cup 
its 


| brought into play by the increased current which is the result of a 


variation in speed. In the magnet circuit of the machine a small 
electric motor is placed, so that the whole of the exciting current 
goes through it. This motor drives a fan or brake “set fora 
certain number of revolutions.” ‘If from any cause the electro- 
motive force of the machine rises, it drives the motor faster, 


A weight arranged to act upon the | 
governor as it rotates, is under the control of two electro-magnets | l 


When the electro- | 
is stationary | 


| skeni, Turkey. 


| Remscheid, Germany). 
| lever for attaching 
| two receptacles one for hot and the other for cold water, 


| cember 29, 


| frame, 


causes | 
eid of chloride of zinc or sulphuric acid. 
2 j . 

Sesides | 
be | 


thereby increasing the opposing electromotive force and keeping | 


This method may be employed also 
to regulate the electromotive force in the cire - of a single lamp 
or a series of lamps, and also to rotate the lamps themselves. 
Furthermore, in order to obtain a constant electromotive force in 


charged, toa certain degree the circuit is broken, so that the gene- 


| rating machine stops sending current into the batteries, and so 
| that no current can flow back from the batteries to the generating 


machine. When circuit is again made through the batteries the 


| current will flow at the required electromotive force and the gene- 


rating machine will recommence charging the batteries. By such 
means apparatus can be constructed analogous to a hydraulic 


secondary batteries are so arranged that when | 


Beds. 


accumulator or to a gasometer. Batteries are charged through a 
kind of electric valve, so that the current can pass forwards but 
not backwards. In one apparatus a commutator or switch is 
turned by a solenoid core, working against a spring, to make and 
break the generator circuit according to the condition of the 
secondary batteries. To show to what extent the generators are 
charged a small secondary battery has its two plates plunged in 
two cells separated by a porous diaphragm, and connected by an 
external pipe filled with the fluid element, and containing at some 
point a screw or paddle wheel provided with counting mechanism, 
Now, when the cell is being charged the liquid in one cell tends to 
rise in consequence of a force proportional to the strength of the 
current, but since the two partitions are connected by an external 
pipe the liquid flows through the pipe and actuates the counting 
mechanism. As the battery is discharged the action is reve rsed, 
so that the counter always indicates the amount of the charge 
remaining. The invention also includes an apparatus for enabling 
the engineer to make and break any circuit at any position without 
having the w vhole current brought to a commutator close by him, 
(December 27, 1881). 


5689. Devices for Attaching and Detaching the 
Travelling Paper, &c., in Mechanical Musical In- 
struments : W. R. Lake, London. (Automatic Musie Paper 
Company, Boston, Mass., U.S.A.) (6d. 7 Figs.|—The roll is so 
constructed that when the strip is wound, if upon the roll, it ean 
be removed, and if off, it can be placed upon the roll without in 
either case disturbing its wound condition. (December 27, 1831). 


5690. Apparatus for Hanging Carcases in Markets, 
&c.: J. P P.Milbourne, Manchester. [2/.)|—Kefers to im- 
proveme uts on Patent 2663 of 1867, and the object is to economise 
space so as to be able to hang a greater number of carcases upon 
the same rails. (December 2s, 1881). 


5693.. Manufacture of Material for Covering 
Boilers, &c., to Prevent Waste of Heat: F. Castelin, 
Marseilles. (2/.}—Silk tibre is faced on the boiler side with 
asbestos, and on the outside with canvas coated over with gutta- 
percha, (December 28, 18381). 


5694. Grates of Furnaces: J. Schofield, Little- 


borough, Lane. |2:/.|—Refers to improvements on Patent 3840 
of 1875, and consists in using two or more short bars in place of 


each long bar. (December 2s, 1881). 


5696. Apparatus for Recording Musical Notes: J. 
Waliis, London, (/. Fuhr, Stuttgart, Germany). (6d. 

5 Figs.j}—Is termed an electro-chemical piano telegraph, and is 
composed of a keyboard mechanism placed over the keys, a ruling 

and writing apparatus with its driving mechanism, a contact 
apparatus for marking intervals of time, an apparatus for pre- 

paring the strip of paper “—_ a solution of chemicals, and a 
galvanic battery. (December 23, 1831). 


eee. Preparing Gonp: J. C. Mewburn, London. 
Besson and C. Remy, Paris). [2d}.—Is made in 
on e-like pieces just pot ient to serve once. (December 2 


1ss1) 


5700. 
Gladbach, Germany. 


combined in one appliance. 


5701. Auperstes for Operating Railway Signals: 
A. Gough, Buckingham. §(2d.}—l’assing trains depress a 


lever arm. Sons ember 28, 1881). 


5703. Cooking Stoves, &c.: F. 
(Sd. 18 Figs.}—The fuel is fed to the bottom of the fire 
from a trough in front of and just below the bars. Refers also to 
a double stove, one part containing the fire and the other acting 
as a heat diffuser. 28, 1881). 


(December ¢ 
5704. Edge Setting and Burnishing Machinery : 
W. R. Lake, London. es Copeland, Malden, Mass., 
"S.A.). (6d. 20 Figs.|—The tool is reciprocated by means of a 
bell-crank lever and eccentric. The work is held by a jack. 
(December 28, 1881). 


5705. Ships’ Stern-Posts and Rudders: W. Cooke 
and D. Myichreest, Liverpool. [tx/. 15 Fiys.|—The stern- 
posts are constructed with bosses having vertical slots, into which 


the rudder fits and may move freely for steering. (December 29, 
1851). 


5708. 


Screw Taps and Screw Dies: F. de Camp, 
(2d.J—A roughing and finishing tool is 
(December 28, 1881). 


Brown, Luton, 


Manufacture of Anchors, &c.: J. Nock, Has- 
(6d. 9 Figs.|—Are made from a single bloom 
by rolling in a mill, punching and swaging. (December 29, 1881). 


5709. Skates: H. J. Haddan,London, (W. Tillinans, 
{2d.}|—The blade is movable and used as a 
the skate to the boot. (December 29, 1881). 


5710. Bathing Apparatus: C. E. Winterros, Chris- 
tiania. [6d. 10 Fiys.|—The novelty consists in the provision of 
80 COn- 
nected with a pump that it may draw from either receptacle, (De- 
1581). 


5711. Winding Two or more Yarns on to One 
Bobbin or Spool, &c.: W.T. Stubbs and J. Corrigan, 
Manchester. ([4/.|—The first part of the invention refers to a 
doubling winding frame, and the second to a bobbin winding 
but in the absence of drawings the arrangements cannot be 
understood. (December 29, 1881). 


5712. Supplying Feed Water to Steam Boilers: E 
de Pass, London. (Vhe Société Volpp Schivarz et Compagnie, 
Paris). |2d.|By means of a float and valve supply apparatus. 
(December 29, 1881). 


5713. Treatment of Yarn and other Cotton Goods: 
Cc. W. Lightoller, Manchester, and J. Longshaw, 
Preston Brook, Lanc. [(i/. 1 /‘iy.|—-To increase the strength 
of cotton yarn, &c., this is passed by machinery through a solution 
(December 29, 1881). 


5715. Cocks or Py for us Agperatas for Compreming 
or Rarefyin Lake, London. (/. /. 
Aymonnet, Paris). — 4 Shige }—The cock, which is connected 
to a pump, has a cylindro-conical passage fitted with a valve 
adapted to operate by the pressure of the fluid. (December 29, 
1881). 

5719." Treating Bo: on oe Peat and Peat Moss: S. D. 
Cox, New Charlton, Ken {2d.]—This is disintegrated for 
use as litter for horses, &c. enna 30, 1881). 


5721. Hydraulic tithe: J. S. Stevens and C. G. 
Major, London. [6d. 1 Fig.|—The object of the invention is 
principally that the water used to lift the ram and cage (not the 
load) may be returned to the accumulator. A is the cage mounted 
on the long ram B. This is pushed up by water from an accumu- 
lator not shown, and in descending the weight forces the water 
into the cylinder H, lifting its ram H and driving the ram K! into 
the cylinder K. This latter cylinder is already filled with water 
from a previous stroke, which is delivered into the accumulator. 
When the ram B is being raised the next time the double ram 
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II! K), falls, forcing the water in II partly into K and partly into a 
cistern. (December 30, 1831). 

5724. Candle Shades: E. Wylam, London. [2/.) 
Are made of glass in the form of an inverted cone, the smaller 
part being undermost of the size of, and sliding over the candle. 


| them, comprising the brake mechanism of each carriage. These 


ENGINEERING. 


consist each of a rotating electro-magnet J of cylindrical form, 
provided with flanges j, and built upon one of the rotating axles of 
the vehicle. A chain armature K is arranged to be wound upon 
the peripheries of the flanges j; it is hung by links or yokes k! to 
the axle, or to the projecting hubs of the magnet, and consists of 
bars k? held by short pivotted links at their ends at equal distances 
apart, and parallel to the axle. The bar nearest the magnet J has 


























(December 30, 1881). 

5726. Winding Machines: R. and T. Speight, 
Bradford, Yorks, ((i/. 4 Fis.|—Kelates to the construction 
of a self-acting closing and opening circular plate fitted to ordi- 
nary winding machines, whereby the wooden bobbins heretofore 
employed are dispensed with. (December 30, 1881). 

5727. Mills: F. Wirth, Frankfort-on-the-Maine. 
(W. Hartinann, Geisa, Germany). {|2d.)|—Grinding dises are 
fitted with serrated metal strips. (December 30, 1581). 

5729. Safety Valves: C. W. Collins, Manchester. 
[id.]—Relates to means for counteracting the gradually increas- 
ing power of the springs used for applying pressure. (December 
30, 1881). 

5730. Manufacture of Brushes: G. J. Beissbarth, 
London. (J. M. Beissharth, Nuremberg). |6d. 10 Figs.|—A 
metal ferrule receives at one end the bristles, hair, &c., and at the 
other the handle ; both ends are subjected to the nipping action of 
a press. (December 30, 1881). 

5733. Wind Musical Instruments: W. P. Thomp- | 
son, London. (M. Harrix, New York, U.S.A.) (6d. 2 Figs.) | 

In reed organs pneumatic keys are employed in combination | 
with the wind chest enclosing the valves. Also refers to various 
details. (December 31, 1881). 


5735. Hot-Water Heating Apparatus: T. Drake, | 
Huddersfield, Yorks. [(d. 2 /igs.)—A cone-shaped boiler is | 
connected to the upper and lower ends of a tubular coil contain- 
ing water. (December 31, 1881). 


5737. Manufacture of Ornamental, Decorative, 
and other Glass or Glassware: J. Hewitt, London. 
(Rh. W. Harris, Calais, France). {4d.|—Metallic particles in com- 
bination with salts or alkalies, or mixtures of metallic nitrates and 
chlorides in the crystalline form are applied whilst the glass is in 
a state of semi-fusion. (December 31, 1881). 


5738. Electric Lamps: J.G. Lorrain, Westminster. 
[4d.]—The improvement in incandescence lamps consists in silver- 
ing or coating or covering a portion of the globe or bulb with a 
silvering or reflecting material. (December 31, 1581). 

5739. Treatment and Preparation of Maize for Use | 
in Brewing: T. B. Kinder, erley, Surrey. (2d.|—Th« 
volatile oil is evaporated by roasting the maize, which is then 
ground and may be mixed with the malt. (December 31, 1831). 


5740. Hoists and Brakes: J. and J.T. Pickering, 
Stockton-on-Tees, Durham. (ti. 7 /igs.|—Relates to 
improvements on Patent 7 of 1879, which consist in simplifying 
the mechanism, automatically suspending the load and lowering | 
the same with an improved brake. (December 31, 1851). 


5742. Heating and Rolling or Shaping Metals: J. 
S. Williams, Riverton, N.J., U.S.A. [(i/. 7 Figx.|—The 
metal under treatment is heated, or its heat is maintained by 
electricity. The specification describes several varieties of contact 
makers for conveying the current to and from the {metal rods, 
and forms of rolls which also act as conductors. (December 31, 
1831). | 

5744. Marine Governors: J. G. H. Bachelor, Liver- 
Pool. [6d. 6 Figs.|—The governor derives its controlling power 
from the momentum of a wheel driven by the engine to be 
governed. This wheel a is mounted upon the engine shaft, and is 
kept in position by two discs b, h, one on each side of it, which are | 
fast on the shaft. One disc, 5, has projections upon it which 
engage with projections on the momentum wheel, and prevent the 
latter from turning round the shaft more than one-eighth of a revo- | 
lution. The other disc, 4, carries two steel C springs, which 
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engage With pins in the momentum wheel, and keep it against the 
stops in the position in which the throttle valve is open. As long 
as the speed is uniform the wheel revolves with the shaft, but 
should the speed suddenly increase the inertia of the wheel pre- 
vents the speed being transmitted to it until it has compressed the 
springs up to the back stop. The motion of the wheel is trans- 
mitted to the throttle valve by a sliding collar ¢, connected to the | 
wheel by the two linksdd and to the dise by the two links d'd'. 
The dotted lines in the figures show the position of the parts when | 
the throttle valve is closed. (December 31, 1881). | 
| 


5749. Alering, bm and Covering Metals with 
other Metals: P. de Villiers, St. Leonard’s-on-Sea, 
Sussex. [4<.]—Salts of silver, gold, &c., or an oxide thereof, are 
subjected to a process of decomposition and recomposition, a metal 
being obtained which by chemical action and without the aid of 
electricity is deposited in the pores of the metal to be covered. 
(December 31, 1881). 


5751. Spereting of. Controlling Railway Brakes by 
Electricity: W. R. Lake, London. (4. L. Duwelius, L. 
W. Goss, P. Higgs, F. R. Merrell, H. D. Peck, and H. Walter, | 
S.A.) |[6d. 9 Figs.|—The locomotive carries a generator and 
a secondary battery, and forms one end of a system of mains 
running the length of the train with derived circuits between 





of soda or of potash instead of with acids. (January 3, 1882). 


| (January 7, 1882). 








a limited radial play in the spokes in relation to the magnet so as 
to remain normally out of contact with the peripheries of the 
flanges j, but within range of their magnetic attraction. 
caused to adhere, the rotation of the magnet draws the succeeding 


bars of the armature upon its flanges. The armature terminates in | 


chains upon the windlass L, from which the motion is transmitted 
to the brake shoes. Two other modifications are described. (De- 
cember 31, 1881). 


1882. 

1.. Table Cutlery, &c.: E. A. Lynde, Sheffield. [2/.) 

The tang has a spring which takes into a recess in the hole of the 
handle. (January 2, 1882). 

3. Preserving Timber, &c.: H. Aitken, Falkirk, 
N.B.. (4¢.)—By immersing it in dry naphthaline in a hot state. 
(January 2, 1882). 

5. Mashing Malt, &c.: L. A. Groth, London. (WV. ¢. 
Seitz, New York). (6d. 1 Fig.) Consists in substituting for the 
usual combined mashing, settling, and draining tun, an auxiliary 
mash tun above the level of the saccharification vessel or kettle, 
and ‘arranging a separate settling and draining tun below the 
kettle. (January 2, 1882). 

9. Tube Expanders: G. Allix, London. [(/. 7 Fis.) 

A is the block ; it has three radial slots B B to contain the 
rollers D D, which are retained by springs E E. H is a shield 
temporarily attached to the body A; it is provided with ears II 








that bear against the tube-plate. 
of which ride in an annular channel cut in the body to permit of 
the body being turned while the shield is motionless. The rollers 


are forced outwards by the usual taper stick. (January 2, 1882.) 


13. Compositions for Coating Ships’ Bottoms, &c.: | Wood, New York, U.S.A., 
W. G. Little, Doncaster, and B. Nickels, London. [4d.) | York, U- 


Refers to the employment of the substance known as acridine 
mixed with resin or resinous substances, pitch, &c. (January 2, 
1882). 

25. Manufacturing Soap: G. Payne, London. [2:/.) 


Lime soap is decomposed by a solution of hydrate or carbonate 


27. Construction or Arrangement of Ball Bearings, 
&c.: A. J. Boult, London. (//. Biisxing, Braunschweig, 
Germany). (6d. 6 Figs.|—These bear against friction balls which 
run in a channel formed within a casing. (January 3, 1882). 


28. Treating Figs for the Production ofa Beverage 
therefrom: J. W. Wood, Liverpool. (2d.)—A kind of 
artificial coffee is made by cutting the figs in pieces and roasting 
them. (January 3, 1882). 

38. Sertgptes Cylinders, Doffers, and Rollers of | 
Carding gines: C. H. Kenworthy and J. Beard, | 
Ashton-under-Lyne, and J. G. Whitehead, Newton | 
Moor. [6d. 4 Figs.|—The object of the invention is to strip 
card cylinders, doffers, and rollers by self-acting mechanism, and 
consists ina portable apparatus that can be carried from one 
engine to another and_ be readily placed on fixings on the framing. 
The mechanism consists of a flat carding surface to which a suitable 
reciprocating motion is imparted by a crank and cam paths, so | 
that it fulfils the purpose of the rotary cylindrical brush hitherto 
employed. (January 4, 1882). 

92. Pianofortes: F. C. Glaser, Berlin. (Ge)riider | 
Knake, Miinster, Germany). (6d. 2 Figs.|—Refers to the ar- 
rangement and combination of certain parts of the repetition action. 








109. Manufacture of Soda, &c.: W. Weldon, Bur- 


| stow, Surrey. (M. Schaffner and W. Helbig, Aussig, Austria). 
| (4d.]—Refers to the combination of the Leblanc process with the 


ammonia process, whereby the chlorine of the chloride of sodium 
converted into soda by the ammonia process is caused to pass 
successively into combination with magnesium, and then with | 
calcium, and before being disposed of as chloride of calcium is 
made to liberate sulphur from the residue of the Leblanc process. 
(January 9, 1882). 

143. Locomotive: R. H. Brandon, Paris. (4. Cottrav, 
Naples). (6d. 2 Figs.|—The locomotive is provided with two 
distinct sets of driving wheels on one axle. The wheels of one set 
are larger in diameter than the other. On level ground the large 
wheels run off the rails, but in ascending inclines the smaller 
wheels run upon a special set of rails and the large ones run in air. 
(January 11, 1882). | 


451. Manufacture of Colouring Matters for Dyeing 
and Printing : J. A. Dixon, Glasgow. (C. Ruinpf, Eller- | 





Jeld, Germany). (4d.]—These are produced by causing the diazo | 


derivatives obtained by the action of nitrous acid from any of the 
naphthylamines to combined with any of the naphthylamines in 








JJ are catch springs, the points | 








| neutral or feebly acid solution, the product of the reaction being 
sulphonated. (January 30, 1882.) ' 


| 1790. Locomotives: W. R. Lake, London. (WM. 
| Debarnot and Jacquot, Paris. {4d. 2 Figs.|—Consists chiefly in 
| Soe the axles of the wheels above the boiler. (April 14, 
$82). 


2035. Apparatus and Appliances for Producin 
Intense White Light: J. Imray, London. (C. Clamond, 
Paris). (6d. 8 Figs.|—Relates to improvements on Patent 2110 
of 1880. Fig. 1 is a vertical section of one form of the apparatus. 
The air current arriving by the pipe D descends the tube C and 
becomes heated before reaching the jet S. A portion of it 
branches off by the pipe T, and descends by N to the annular 
space B. The gas supplied by the pipe F enters in regulated 
quantity the space E. From E four tubes L conduct the gas to 
the ring R, which distributes the jet. A portion of the gas passes 
by N into B, which thus becomes charged with a mixture of gas 
and air. This mixture’ descends the four tubes, and issues 
from them in jets m, which heat the tube C. The whole is 
enclosed in a casing M, which operates as a chimney, having at 
the top lateral apertures Z, by which the products of combustion 
issue. At the bottom the casing terminates in two concentric 
cones connected by cross tubes J, and supports a basket of woven 
magnesia. Through this basket the jet flame passes, producing 
the light, and by the draught caused by the casing M the products 
of combustion ascend the annular passage P, whilst air entering 
by the cross tubes J becomes heated and aids in supporting the 
combustion of the jets m. For producing the magnesian threads 
the process is as follows: Calcined magnesia is rendered plastic 
by admixture of acetate of magnesia, and is forced from a cylinder 
through a die in the form of a thread, and wound in basket-like 
form on a mandrel. The baskets are dried to drive off the acetic 
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q and are protected when in use by a netting of platinum. In 
| the drawing the platinum only is shown, and not the magnesian 
| basket. Fig. 2 illustrates a modified arrangement in which the 
space E is placed above B. An open frame of wire is substituted 
for the platinum cage. The correspending parts in both figures 
are marked by like letters of reference. (April 29, 1882). 

2160. Bottle Cleaner: A. M. Clark, London. (WW. S. 
and L. H. Livingston, Rhinebeck, New 
A.) [4d. 1 Fig.]|—To a rod is connected a chain at 


certain distances, along which are attached balls or blocks fitted 
with brushes for insertion within the bottle. (May 8, 1882). 








UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 


STEAM ENGINE INSURANCE. 

WE quote from the Manchester Guardian the following 
report of a case of considerable interest to steam engine 
proprietors, which was decided at the Nisi Prius Court, 
Manchester, on the 25th ult., before Mr. Justice North. 

= Patricroft Spinning Company v. the Engine, ae. 
Insurance Company, Limited, and Michael Longridge.— 
The hearing of this case, which was commenced on Mon- 
day, was resumed—Mr. 8. Taylor and Mr. Gouldthorpe 


| were for the plaintiffs; Mr. Addison, Q.C., and Mr. 


Bradbury for the defendants. The plaintiffs, Messrs. 
E. S. and Arthur Hargreaves, who trade at the Bridge- 
water Mill, Patricroft, as the Patricroft Spinning Com- 
pany, claimed from the Engine, &c., Insurance Company 
the sum of 101/. under a policy of insurance granted by 
the company on the engines of the plaintiffs. On the 
3rd of September last the engineer of the plaintiffs dis- 
covered two cracks in the crankshaft, and thereupon 
reported the matter to his employers. They obtained 


| the opinion of Messrs. Hick and Hargreaves, engineers, 


Bolton, on the cracks, and were told that it would be 
dangerous to continue working the engines until the 
defects in the shaft had been remedied. Mr. Longridge, 
the engineer for the Engine Insurance Company, did not 
view the matter in so serious a light, and both he and 
the company declined to consider it as equivalent to a 
breakdown of the engine, or to pay the cost of a new shaft 
which was put in.—Mr. William Inglis, chief engineer 
at the works of Messrs. Hick and Hargreaves, and Mr. 
R. Harwood, of the millwright department in the same 
works, gave evidence showing the serious nature of one 
of the fractures when it was first discovered.—Mr. Charles 
Sacre, chief engineer to the Manchester, Sheffield, and 
Lincolnshire Railway Company, said that in his opinion 
it would have been very dangerous to work the engines 
with a crankshaft in that condition. If it had come 
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under his notice when first discovered, he would have 
condemned the shaft at once.—Mr. Hulse, C.E., and Mr. 
M‘Dougall, engineer to the Boiler Insurance and Steam 
Power Company, having been examined on behalf of the 
plaintiffs, Mr. Justice North, without calling on counsel 
for the defendants, said he thouglft there was nothing 
for the jury to consider. It was incumbent on the 
plaintiffs to prove the case of fraud that they had de- 
liberately pleaded, and unless they proved that, their case 
failed. The action was not an action upon the policy ; if 
it were, it could not be against Longridge, for he was not 
a party to the transaction. The strongest point which 
had been relied upon by counsel for the plaintiffs was 
that on a given occasion the chairman and the engineer 
of the defendant company consulted together for two or 
three minutes. It should be remembered that according 
to the policy there was nothing payable except in the 
case of a breakdown, and a ‘ breakdown’ was defined to 
mean the ‘ actual breaking of any of the principal parts of 
an engine, of which the shaft would be one, causing sudden 
stoppage of the engine, and shall also include within its 
meaning any partial fracture of any such principal parts, 
which in the opinion of the chief engineer for the time 
being of the company (but not otherwise) necessitates the 
immediate stoppage of the engine, but it shall not include 
within its meaning any flaw, defect, crack, or partial 
fracture of or in any of such principal parts which in 
the opinion of such chief engineer is not a source of im- 
mediate danger, although such flaw, defect, crack, or 
oie ee fracture might at some future time lead to a 
oreakdown.’ It was idle to bring other witnesses to say 
that in their opinion the crack was a source of immediate 
danger, unless it were shown that it was so in the opinion 
of the chief engineer of the company, for it was in that 
way that the company chose to reserve to itself the power 
of saying whether any fracture was within the policy. It 
might be said to be very imprudent for insurers to enter 
into contracts of that kind, and certainly it was amazing 
to find what they were ready to enter into. The present 
form of action admitted that the plaintiffs could not sue the 
company, because the opinion of the chief engineer was in 
favour of the company. But it was said that that being 
so, the chief engineer and the chairman of the company 
had committed a fraud by concealing what was the real 
opinion of the engineer. It was for the person who 
asserted that there was such a fraud to give some evidence 
of its existence, but no evidence of the kind had been 
given. In fact, the opinions of three or four of the 
witnesses who had given evidence that day had all gone 
to show that the shaft might have been used for a certain 
or uncertain time, though, in their opinion, it would not 
be a long time.—After some discussion, his Lordship non- 
suited the plaintiffs, allowing the defendants their costs.” 





NOTES FROM. THE SOUTH-WEST. 


Railway Rates. —The London and North-Western and 
Central Wales and Carmarthen Railway companies give 
notice of a reduction in the rates of grain and flour from 
Chester to Haverfordwest, of 2s. per ton. This reduc- 
tion has been ordered by the Railway Commissioners, the 
route being fifty-six miles nearer than that of the Great 
Western. <A similar reduction can be had to other South 
Wales stations. 

Commerce of Bristol.—One of the largest cargoes of deals 
ever imported is being discharged at Avonmouth Dock, 
ex the German steamer Prinz Georg, Captain Zum Felde. 
This vessel is a fine one, her tonnage being 1903 net 
register. She is 320ft. in length, 40ft. beam, and 1300 
horse power. She was built at Kiel, her engines being 
made in Berlin. Her cargo is for Messrs. Jones and Nash. 
These particulars are of interest inasmuch as the Prinz 
Georg is the largest vessel ever loaded in the Baltic. She 
had to go to two ports to complete her loading, viz., 
Hudiksval and Skonvik, and notwithstanding her size 
and draught of water, she was docked immediately on her 
arrival at Avonmouth on the 27th ult., which happened 
to be on one of the lowest neap tides. Besides the Prinz 
Georg there are seven other large steamers in Avonmouth 
Dock, making eight in all, not one of which is under 1000 
tons net register. The average net tonnage of the eight 
is 1383 tons. 


Tredegar.—Some of the furnaces have been put in blast 
during the last fortnight, and the men are sanguine that 
they can find able and willing hands amongst the sons of 
the Cymru to set every department in full swing, and 
maintain the same as long as the works are in existence. 
The steel works are progressing fairly well considering the 
drawback caused by a recent outbreak between English 
and Trish workmen. 
will not be long delayed. 

Cardiff and Swansea Sinokeless Steam Coal Company 
(Limited).—The output of coal at the Pentre and Church 
Colliery was 189,184 tons during the year ending the 30th 
of April, 1882, being very nearly the same as in the 
previous year. The colliery has been oy going regularly 
with the exception of a stoppage caused by a fire which 
took place near the underground boiler-house, and which 
resulted in the loss of twelve valuable horses. The loss 
occasioned by the occurrence is estimated at 1000/7. The 
output at Resolven was 32,434 tons. This colliery has 
been kept going very irregularly during the past year in 
consequence of the difficulty experienced by the com- 
pany’s agents, Messrs. Cory Brothers and Co., in dis- 
posing of the coal. One of the Cym pits has been sunk to 
the No. 3 pit seam, but the seam has proved of no value 
whatever on account of its thinness and softness. The 
directors regret that the year’s working is not so satisfac- 
tory as they hoped it would have been, this arising from 
the fact that several of the contracts for sale of Pentre 
coal were entered into when prices were very low; and, 
further, that yery low prices were and are still being 


realised for Resolven coal. These disadvantages have 
been increased by the very irregular manner in which 
Resolven has been kept going, and the advances in the rate 
of wages which have taken place in the district under the 
sliding scale. The balance sheet shows that the loss 
during the past year, including the suspense royalty for 
the year, amounts to 4195/7. 15s, 8d., making the total 
debit balance 35,8437. 2s. 10d. 


Newport.—Steam coal is still moving off freely, and the 
stems of the leading houses being well supplied, prices 
keep firm. The iron and steel works maintain regular 
work, and prices all round may be considered firmer. 
There have been several parcels despatched during the 
week to the following destinations : Baltimore, 1600 tons ; 
Cape Town, 1600 tons; Stockholm, 1080 tons; Vera 
Cruz, 2020 tons; Pomaron, 280 tons; and Figueria, 
90 tons. Stocks of iron ore remain large, and prices give 
no indication of a move at present, notwithstanding that 
sellers abroad are firm in their quotations. 

Llanelly.—The tone of depression which has charac- 
terised the tin-plate trade of this district for many weeks 
vast has shown some slight tendency towards change. 

he demand has been brisker, although buyers are still 
very reluctant to give the very moderate prices quoted 
by manufacturers. Iron is firmer, and coal, which is 
not over plentiful, secures a moderately remunerative 
— Shipments have, however, been even unusually 
small, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was a fair 





The work of maintaining blooms | 


| good attendance on ‘Change at Middlesbrough. Messrs. 
| Connal and Co., the warrant storekeepers here, had a 
| stock of 118,923 tons, which is a decrease of 640 tons since 
| last Tuesday. Owing to the fall in the Scotch prices the 
| market was somewhat disorganised. The uncertain state 

of affairs in the East is seriously interfering with com- 
| mercial matters. The business done at Middlesbrough 
yesterday was of a meagre description, the views of 


| buyers and sellers being widely apart. No. 3 Cleveland 


pig iron was offered for prompt delivery at 44s. per ton, 
and was even obtainable over a few months at that figure, 
and some isolated transactions of a trifling nature were 
reported as having been done as low as 43s. 9d. During 
the month of July the shipments of pig iron from 
Middlesbrough have reached 74,000 tons, and they con- 
tinue fairly good. The total has been augmented owing 
to the resumption of the shipments to Scotland. 


The Manufactured Iron Trade.—There is really no 
alteration in the condition of the manufactured iron trade. 
Prices are unchanged, and there is very little inquiry for 
forward delivery. 

The Moor Ivon Works.—The Moor Iron Works, at 
Stockton, which were for years carried on by Messrs. 
Johnson, Reny, and Co., now in liquidation, have been 
sold for 40,000/. to Messrs. Dorman, Long, and Co., of 
Middlesbrough, the owners of the West Marsh and the 
Britannia Iron Works. It is intended to form a limited 
liability company to carry on the Moor Iron Works. 

The Affairs of Mr. C. E. Muller.—This (Wednesday) 
afternoon the first meeting of the creditors of Mr. C. E. 
Muller, shipowner, merchant, and steelmaker, Middles- 
brough, was held at Mr. Belk’s offices here. Mr. W. 
Whitwell, of the Thornaby Iron Works, Stockton, was in 
the chair. A statement of affairs showing the total debts 
unsecured 62,963/. 9s. 6d. and total assets 11,705/. 5s. 6d. 
was submitted, after which it was resolved to liqui- 
date by arrangement. A committee of inspection was 
appointed, and on the motion of Mr. T. H. Bell, of the 
firm of Bell Brothers, Port Clarence, the bankrupt’s dis- 
charge was granted. 

Engineering and Shipluilding.—Both these industries 
on the Tyne, Wear, and Tees continue very brisk, Every 
week splendid steamers are launched. Marine engine 
builders have more work in hand than they can get 
through. 

The Coal and Coke Tradcs.—There is nothing new in 
the fuel trade. 








Tue Basic Process.—Mr. W. M. Henderson, an engi- 
neer employed by the Pennsylvania Steel Company, 
at Steelton, Pennsylvania, is reported to have perfected a 
simple method of renewing the linings of converters 
adapted to the basic process. The improvement consists 
in turning the ordinary pillow blocks, in which the con- 
verter trunnions revolve, into wheels about 30in. in 
diameter, by means of which the converter may be run 
in and out of working position for use and for repairs, the 
track consisting of the girders usually provided. It is 
said that a 10-ton converter empty of metal, with the 
bottom removed, and weighing about 30 tons, can be 
wheeled away by two men, at the rate of about 25 ft. per 


geared five to one, with winch handles. The invention 
has been secured by patent in the United States as well 
as in England, France, Belgium, and Germany. It 
dispenses with the necessity of having an intermediate 
ladle and crane between the converter and the ingot ladle 
to get the charge down to the working level. A special 
hydraulic lift for raising and lowering the shells is super- 
fluous, and room is provided underneath the converters for 
the introduction of the gas main and_pipes to rapidly dry 
the converters after re-lining. Another advantage is the 
ease and rapidity with which a converter can be set free 
for removal, and replaced by another in working condi- 
tion, by simply removing two suitable appliances, which 
lock the wheels of the truck in working position, 





minute, for which purpose a power truck is provided, | 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Limiteds—North Central.—The following report 
of the directors of the North Central Wagon Company 
will be submitted to the forty-third half-yearly meeting 
of proprietors, to be held at the offices of the company, 
Rotherham, on Wednesday the 9th instant. The directors 
have with regret to report that they continue to have 
complaints of the unremunerative state of the coal trade ; 
at the same time they observe that the exports of manu- 
factured goods are still on the increase, which implies 
increased consumption of coal, and it is to be hoped a cor- 
responding benefit to the various tenants of the company. 
The directors have pleasure in recommending a dividend 
for the half-year at the rate of 8 per cent. per annum, free 
off income tax, and an addition of 300/. to the reserve 
fund, carrying forward a balance of 197, 15s. 8d. The 
following report of the directors of the British Wagon 
Company, Limited, will be submitted to the share- 
holders at the 27th half-yearly meeting to be held at 
Rotherham, on Tuesday, the 8th inst. : ‘‘ The directors 
are glad to be able to submit to the shareholders satisfac- 
tory accounts for the past half-year. The company’s pre- 
sent stock amount to 8200 wagons, and all the wagons in 
the company’s hands have been fully and amply main- 
tained out of revenue. The balance standing to the credit 
of profit and loss account, including 341/. 14s. 2d. brought 
forward from last half-year, amounts to 2542/. 19s. 4d. ; 
and out of this the directors propose to pay a dividend of 
6 per cent. per annum, free of income tax, to place 500/. to 
the credit of the reserve fund, and to carry forward to 
next half-year the balance of 264/. 0s. 10d.” 


Wakefield Rolling Stock Company (Limited).—A general 
meeting of the members of the above company has been 
held at the Corn Exchange. The report stated that the 
rolling stock belonging to the company consists of 1780 
railway wagons. The balance of profit and loss account 
was 328/. 11s. 4d., and the directors recommended that a 
dividend for the half-year ended June 30 last, at the rate 
of 4 per cent. per annum, be paid to the shareholders on 
August 16 next, and that the balance be carried to next 
account. The report was unanimonsly adopted. 


Leeds Corporation and their Sinking Fund.—The Oldham 
Corporation have at present a number of mortgages falling 
due to the amount of 30,000/. or 40,000/., and as the parties 
holding these mortgages decline to have them converted 
into stock, the Corporation are desirous of obtaining more 
money. The town-clerk, at the meeting of the Finance 
Committee on Thursday evening, stated that he had a 
letter from the Leeds Corporation offering to lend 50,000/. 
out of their sinking fund at 6/7. Mr. Hall said that they 
might be able to get money at 7/. premium, and he was 
averse to accepting the offer. The town-clerk said that 
he thought that 6/. was a very fair price. It was not 
— whether to accept the 50,000/. or any portion 
of it. 


The Water Works Question at Drifiield.—A_ special 
meeting of the Local Board has been held for the purpose 
of considering and adopting a minute from the Water 
Works Committee, recommending the adoption of certain 
plans and specifications for the construction of water 
works, prepared by Mr. Bruce, C.E., of Hull. The 
works are estimated to cost 5000/., and are proposed to 
be constructed in opposition to the private company, the 
Bill for which passed the third reading about a week 
ago. The proposal was strongly opposed, and a warm 
| debate took place. Ultimately the motion was carried by 
7 votes to 4. 


Improved Railway Facilities at Cleckheaton. —Communica- 
tions have just been received from the Great Northern 
and Lancashire and Yorkshire Railway Companies 
stating that for the convenience of local passengers, 
arrangements have been made for the Great Northern 





| . . . . r 
trains which are running on the Lancashire and York- 


| shire lines in the Spen Valley to carry local passengers to 
and from stations at which they stop on the Lancashire 
and Yorkshire line, in addition to through passengers to 
and from the Great Northern line, the alteration to com- 
mence August Ist next. 





Tur New Live to Wuitny.—The newly constructed line 
of railway from Loftus to Whitby is expected to be opened 
for general traffic in a few weeks. 


FreNcH IRONSTONE.—Some iron mines at Dielette, 
France, have been worked for years past without success, 
| Some new companies were recently formed for the deve- 
| lopment of the deposits, and entered into the possession 

of the mines at the beginning of the present year. The 
| shafts appear to be sunk into a promontory jutting into 
the sea, and pass through layers of soft granite. The 
| mines have been worked to the length of about 650 ft., 
| and the ore is said to be very rich in iron. The successful 
| development of the mines is, however, rendered very 
| doubtful, since the workable lodes extend for some dis- 
| tance under the sea, and gradually die out toward the 
|land. Notwithstanding the great depth at which the ore 
| is worked, the water enters in great quantities, rendering 
| continuous pumping indispensable, and greatly increasing 
| the cost of extraction. The pumping is effected by a steam 
| engine which lowers into the shaft a deep spheroidal bucket 
| fitted with a valve, which is forced open when the bottom 
| of the shaft is reached. The bucket then fills with water, 

and when hauled up again the weight of the latter firmly 
| closes the valve, which is opened as soon as the surface is 
reached, allowing the water to escape by means of suitable 
| conduits. This process of pumping is carried on con- 
'tinually. Notwithstanding the heavy expenses under 
which operations are carried on, the promoters of the new 
companies believe that the richness of the ore will ulti- 
mately compensate for all drawbacks, 
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Ave. 11, 
THE MAGNETO-ELECTRIC GENERATOR 
OF M. DE ROMILLY. 


Tur magneto-electric machine of M. Worms de 


Romilly was patented in France in March, 1866, | 
and the specification under which the invention | 
was secured is a very remarkable one, as it contains | 


the first indication of much that has been done by 


subsequent inventors. — ; 
classes of armatures, which are described and illus- 


trated beneath in much detail—the ring armature, 


| to its axis—currents which are set up perpendicular | larly to an imaginary line joining the two poles, 


' currents due to what is named ‘‘ magnetism by 


The patent claims three | 








to the direction of the passage of the current—that | and perpendicular also to the line indicating the 
is to say, the collection and utilisation of those | direction of movement of the plate. The soft iron 
| will thus assume a polarity contrary to that of two 
movement,” or ‘‘ magnetism of rotation,” which I | similar poles. The passage of the plate covered 
propose to reserve by the present patent. Induced | with wire will give rise, on the one side, to a cur- 
currents which, up to the present time, have been | rent procured by the wire travelling before a north 
utilised by employing artificial or natural magnets, | pole, for example, and a south pole is produced in 
have always been produced by the successive | the plate itself by the influence of the fixed pole, 
reciprocations of a bar of soft iron carrying | while on the opposite side of the plate there is set 
one or several wires coiled in a direction perpen- | up in the coil of wire a contrary current produced 
dicular to its axis, and passed in front of the | by the passage in the same direction before a south 
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the drum armature, and a second form of ring arma- | 
ture, in which the wire is coiled upon a deep and 
narrow ring, so as to present a broad surface of | 
coils to the fixed magnets, at right angles to the ! 





Fic. 4. 


covered with a coil, in which is set up the in- 


machines). 


plate or a copper wire, for example—and to collect 
the current thus obtained. 


| dises, or with plates passing and repassing before 
the poles. The current thus produced is very weak, 
which has rendered it impossible to collect them so 
axis of rotation. Further, in the principal arrange- | as to employ them as ordinary induced currents. 
ment described, the field magnets—permanent, not What renders the current so feeble is, in the first 


FIG. 3. 


| inductor magnet in such a way as to be magnetised 
or demagnetised rapidly (as in the Clarke and Alli- 
ance machines), or have been produced by the 





passage, and the successive and rapid interruj tions 
of a current from a voltaic battery in an inductor | movement is reversed, and which will take the 
=|; wire coiled round a bar of soft iron, and _ itself | contrary sign when the plate travels in the opposite - 


duced current (as in induction coils or Rumkhorff 
Here it is necessary to pass before the 
pole of a magnet, or between the two poles of a 
magnet, a piece of metal of high conductivity—a | Further, this wire coiled singly can be covered by 


| pole, resulting from the influence on the soft iron 
| plate, and the other fixed north pole. The semi- 
spirals on one face of the plate partake of the same 


P. 


| movement as the semi-spirals of the other face in a 
| contrary position, referred to a fixed pole, and the 
| pole produced by induction. 

This is precisely what is required in order that 
| the currents which have to flow around the core 
|may form at each semi-coil, at each coil, and 
throughout the series of coils, a continuation of 
each other. If, then, we suppose a long plate of 
soft iron thus surrounded, and passing between the 
| similar poles on the two extremities of the coil, 
| being connected by a conductor to a galvanometer, 
| this latter will indicate the presence of a continuous 
| current as long as the plate moves in the same 
| direction, but which will be interrupted when the 


The sign of the current can also be 
| changed, by the introversion of the poles, by the 
direction of the movement, and also by the direc- 
|tion of winding the coils to the right or left. 


; direction. 


}a second wire wound parallel to it, and brought 


Experiments made up | back over itself, so as to surround the soft iron 
to the present have been conducted with revolving | core several times. Each thickness of the coil 


| superposed will add its current to that of the pre- 
penoncm. coil. In this manner, instead of a feeble 
| current, we shall have one, the energy of which 
| will depend on the power of the magnets, on their 
| proximity, on the purity of the soft iron core, on 


electro-magnets, however—are arranged ina parallel | place, the continuity of the plate or disc, which | the number of superposed coils, and upon the 


series, and running longitudinally around the arma- allows it to be dispersed with extreme facility, so 


ture, and two such series of magnets are employed, | that only a small part can be taken off to demon- | 


one placed without and the other within the ring, | strate its existence. 
so as to utilise both sides of the coils. The arma- To obviate this inconvenience, it would suffice to 
tures described, suggest at once those, long after- pass before the pole a succession of wires, sepa- 
wards patented, of Gramme, of Alteneck, and of | rated from each other, and each extremity of which 
Schuckert, while the arrangement of the field would communicate with a fixed conductor that 
magnets resembles not a little that of De Meritens | would come in contact successively at the moment 
and of Jablochkoff ; again, the mode of utilising | of their passage before the pole. The current 
the inner as well as the outer sides of the ring, | would thus be produced successively on the passage 
recalls the recent proposals of Jiirgensen and others. of each separate wire before the inductor pole, 
The text of M. de Romilly’s specification is as | without any part being lost, as is the case with a 
follows : When we cause a metallic plate to pass | continuous plate. This current, very feeble, when 
before the pole of a magnet, perpendicularly to the | the wire passes before a single pole, is greatly 
axis of this magnet, whether the movement is reci- | increased when it passes between two opposite 
procal, or whether, having the form of a disc, it | poles. 
revolves without interruption before the poles,| I now assume that it is possible to connect each 
there are set up in this plate, induced currents | of these separate wires to the adjacent wire in such 
perpendicular to the direction of movement, and of | a way that the current obtained in one may be in 
the same sign, before and after the passage in front | the same direction, and, as it were, a continuation 
of the pole. This phenomenon, discovered by | of that which is obtained in the other; in this 
Arago, explained afterwards by Faraday, and | manner a kind of battery would be obtained, each 
studied in their details by Poisson, by Nobili, | wire of which would represent an element. To 
Antisson, and Mateucci, have received the name of | arrive at this, we cause to revolve between two 
‘‘ magnetism of rotation,” ‘‘ or magnetism of move- | poles of the same name—both north or both south 
ment.” Itis the collection and utilisation of induced | —a plate of soft iron covered with well insulated 
currents, which are produced when a metal plate | wire, and coiled in such a manner that the flattened 
passes before the othe of a magnet, perpendicular | spirals in this iron core are presented perpendicu- 


| velocity of movement. 

Now to consider an arrangement which will make 
this process practical, and by which one can collect 
the induction currents of which we have been speak- 
jing. Instead of a soft iron plate, we will take 

a plate curved in such a way as to form 
'a cylinder, of which the diameter is much 
greater than the height. We will connect this 
cylinder by radial arms converging from one side to 
|a rigid shaft passing through the centre of the 

cylinder ; this shaft will rest on bearings in which 
‘it may revolve rapidly. The cylinder, entirely 
open within, has thus only one of its sides partially 
occupied by the radial arms, that serve to fix it to 
the central shaft. This arrangement allows of 
winding longitudinally on the cylinder, a copper 
wire covered with an insulating material. We will 
first assume only half the circumference of the cylin- 
der to be thus covered, then we will place in close 
proximity to one side of the cylinder two magnets, 
each formed of a bar of steel magnetised ; the 
similar poles of these two magnets—the north for 
example—are opposite to one another, and allow 
the iron cylinder, one half of which is surrounded 
with insulated wire, to pass between them ; in this 
way the wire receives an opposite polarity. We 





' cylinder diametrically opposite, in such a way that 





will now do the same thing with the side of the 
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on this, as on the other, a magnet passes within the | so as to form a sort of disc pierced with a large 


cylinder (and parallel to it), having its north pole | 


in close proximity, while a second similarly magne- 

ised bar is placed outside, in such a way that the 
cylinder passes between two south poles. Now we 
will connect each end of the wire coiled on the half 
circumference to two terminals placed near the 
shaft, and insulated from each other ; then we will 
connect, by a conductor, these two terminals with a 
galvanometer. Then, by means of a pulley, fast on 
the shaft of the apparatus, we will impart a move- 
ment of rotation to the cylinder. The coil succes- 
sively revolves perpendicularly between the two 
poles, north on one side, and south on the 
other. The soft iron core will assume a polarity 
contrary to that of the magnets, in the portion 
comprised between the poles, and subjected to their 
infuence. From this there results, as in the 
plate to which reference has been made, similar 
currents, so long as the half circumference on 


which the wire is coiled, passes between two| 


poles of the same name; but so soon as it 


passes between magnets of the opposite polarity, | towards the cylinder. 


the current will change its sign. Thus one half 
turn will give a current of one sign, and the com- 
plimentary half turn will give a current of the oppo- 
site sign. If we continue the coiling around the 
cylinder in the same direction—to the right, for 
example—in such a way as to surround the whole 
cylinder, we shall not perceive any current, since, 
whilst half the circumference passed before one 








wee the other half circumference would pass | 
e 


fore the opposite pole, giving a current the 
inverse of the former. 
sary to utilise the effect of the two poles, which is 


To avoid this, it is neces- | 


central hole, in order to allow the radial coiling of 
the wire, the ring being mounted rigidly on a shaft 
passing through its axis. Magnets would be placed 
radially around the disc on each side, with similar 
poles opposite each other, as in Fig. 3. 

Or, the soft iron core may be formed asa cylinder 
with flat parallel ends, having a steel shaft running 
through its axis, and fixed to it either by means of 
radial arms or by blocks of wood driven into the 
cylinder at intervals ; this shaft rests in bearings, 
and a pulley is arranged to drive it ; this cylinder 
is surrounded parallel to its axis with an insulated 
copper wire, following always the same direction 
and passing from one side to the other by a turn 
diametrically across the ends of the cylinder. On 
the first coil thus made is superposed (always winding 
in the same direction) a second turn, and in this 
way are joined several coils in succession, and the 
ends of the wire are connected to a galvanometer. 
Diametrically on each side of the cylinder, I place 
magnets, each having their opposite pole turned 
The magnet on one side 
turns its north pole, whilst opposite, the magnet on 
the other side turns its south pole to the cylinder. 
These magnets may each of them extend over one- 
half the surface of the cylinder. If now we cause 
this cylinder to revolve, we shall set up, at each 
half-turn, a current of an opposite direction, 
but simultaneously of the same sign in the 
coils. An analysis of the manner in which 
each element of the wire is presented to the 
poles, is too similar to the preceding explanation 
to require repetition ; a commutator placed on the 


| axis of the apparatus allows the currents to be col- 


easily done by coiling the wire of one half circum- | 


ference in a direction contrary to that of the other 
half. Thus, if the former be coiled to the right, 
the latter must be coiled to the left; in this 


manner, the effects of the pole being reversed with 
each half revolution, at the moment when the half 
circumference to the right passes between the north 
_ the other half, coiled to the left, passes 

etween the south poles, and they will give simul- 
taneously a current of the same sign, the opposite 
directions of winding serving to destroy the oppo- 


sition of the poles. The first half circumference 
having passed before the north poles, will present 
itself before the south poles, passing between 
them, while the second half circumference passes 
before the north poles. The current in the 
first half circumference will change its sign in 
passing before the south poles, at the same time 
that a similar change will be effected for the 
second half circumference before the north poles. 
At each half revolution the current in the two semi- 
circumferences with the wire coiled in opposite 
directions will change its signs simultaneously. 
Thus for each revolution there will be two opposite 
currents which will follow one after the other 
through the whole of the wire coiled around the 
soft iron core. If, instead of simple insulated 
terminals, we place a commutator on the shaft of 
the cylinder, we shall perceive currents always in 
the same direction, and which will produce the effect 
of continuous currents. 

In place of a single coil of wires, several thick- 
nesses of wire may be superposed, and instead of a 
pair of magnets on each side we may place several 

airs in such a way as to surround a half circum- 
erence inside and outside with similar poles, and 
the whole of the other half circumference within 
and without with poles of an opposite sign. (See 


Figs. 1 and 2.) Collectively these series of mag- | 








nets form two concentric cylinders between one | 
end of which the soft iron ring covered with its | 


coils revolves. The electromotive force of the cur- 
rent increases within the number and length of 


lected so as to be practically continuous. Each 
turn and each half-turn on the cylinder can be 
made bya separate wire, the two ends of which, 
each going to a terminal, can be joined to the other 
wires in such a way as to give to the current the 
required electromotive force. Practically the en- 
velopment of the cylinder cannot be effected by 
wires placed one after the other, and coming in 
succession across the diameter of the two bases. 
It is necessary that they should clear the shaft, 
and then, superposed on each other, they would 
form around the shaft a thickness equal to the 
sum of the collective thickness of wire in all 
the coils. This thickness would be doubled with the 
gecond coil of wire, tripled with the third, and so on. 
To avoid this inconvenience, the circular bases of the 
cylinder are divided into six or eight equal parts, 
and the wires are wound in such a way as to form in 
each division a parallel band like a ribbon, along 
each side of the cylinder, and passing diametrically 
across the ends. These bands would be necessarily 
opened in the middle to make room for the shaft, 
and then brought together again. Each band of 
parallel wires is laid close to the succeeding one 
upon the cylinder, and they are superposed on each 
other in passing across the ends, so that the entire 
surface of the cylinder will thus be covered, as 
shown in Fig. 4. In this way we shall have at 
each end a height of superposed wires which will 
only be the sum of the thickn ss of one wire 
multiplied by the number of superposed bands. 


THE PORT OF CALCUTTA. 
The Port of Calcutta and the Works Constructed 
therein from 1870 to 1880. 
By Witu1am Durr Bruce, Memb. Inst. C.E. 
(Continued from page 54.) 

35. Jetty Iron Work.—The piles in the jetties 
are spaced 15 ft. apart, from centre to centre, both 
longitudinally and transversely. They measure 
Gin. in diameter, and the three outer rows which 
formed the original jetty head, are made in lengths 








| of 65 ft., 62ft., and 58 ft. in the outer, centre, and 


coils, with the speed of rotation, and the number and | 


power of the magnets. 


Each complete turn or half | 


turn of wire is attached by the two ends to a brass | 


terminal 
the radial arms of the cylinder. 
minals we connect the various superposed wires, 
either in such a way as to form only one large 


cable, or end to end, so as to be able to vary at will | security while screwing. 


the electromotive force of the apparatus. 


oo on a wooden bar, and fastened to | 
With these ter- | and secured to the piles by 1 t in. steel pins driven 


| 


inner rows respectively. Each pile is made up of 
two lengths, the upper lengths being 40 ft. in every 
case, and coupled to the lower lengths by malleable 
iron couplings, bored to fit the ends cf the piles, 


through both coupling and pile shafts. Each 
coupling is also fitted with a steel key for greater 
At first these keys were 
not used, but in several instances the steel pins 


But it must be clearly understood that such an | were cut through when screwing the piles, and the 
apparatus is only one of a thousand possible | lower length was left fixed in the ground. When 
arrangements that may be indefinitely varied, and! the pins gave way before the coupling got below 
by which the principle protected by this patent may | low-water inark, it did not cause much incon- 


be put in practice. 
For example, the soft iron ring may be given the 
form of a torus flattened 


axis of rotation, and having its wire coiled radially, | lowey length. 


erpendicularly to the| mark, and it was then very 
In two cases the bottom lengths | 


venience ; but on several occasions the pins gave 
way after the coupling had got below low-water 
ifficult to get up the 


-the cross girders. 





could not be got up at all, and new piles had then 
to be screwed, and the braces and girders rearranged 
to suit the altered distance between the piles. One 
difficulty which had frequently to be encountered 
when screwing these piles, was the obstruction 
caused by the wrecks in the bed of the river ; these 
were constantly met with in the progress of the 
work. Many of the screws were forced through, 
but it not unfrequently happened that when the 
screw met these obstacles it simply turned round 
and round upon them and could not be screwed 
down at all. There was then nothing for it but to 
withdraw the pile and blow up the obstruction. 
This was done by screwing down a cast-iron shell 
filled with gun-cotton. The shell was connected to 
an iron tube through which the wires leading to the 
battery were passed. As soon as the shell was 
screwed down the full distance, the upper portion 
of the tube was withdrawn and the shell fired. One 
shell was found sufficient to remove any obstruc- 
tion met with, and the screwing of the piles was 
then proceeded with to the required depth. 

36. The bottom ends of the pile shafts are fitted 
with cast-iron screws 3 ft. 6 in. in diameter (see 
Figs. 50 and 561, page 134), which, when screwed 
down into the stiff soil forming the bed of the 
river, will support without settlement a weight 
of about 30 tons. The piles are connected to- 
gether by horizontal bracings in three tiers by 
vertical 6 Mamet: bracings and by horizontal racking 
ties. The upper and lower tiers of horizontal 
bracings are formed of single, and the intermediate 
tier of double channel irons 44 in, x1} in. x} in. 
section. The diagonal bracings are secured to the 
pile shafts by clamps at the bottom, and at the top 
to the lugs of the pile caps. The pile caps are now 
all made of malleable cast iron or steel. The first 
jetties constructed were supplied with cast-iron 
caps, but these were frequently broken by the 
blows the jetty received from vessels alongside, 
when the Bore came in. The pile caps are shown 
in Figs. 37 to 42, page 134. They fit easily on 
the piles and are faced only on the underside of 
the tables where they rest on the pile heads ; the 
upper surface on which the main girders rest is 
also planed. The main girders are made in lengths 
of 15 ft. 1bin. deep and 7} in. wide over the flanges 
(see Figs. 19, 23, and 24, p. 134). The webs aremade 
of fin. plate and the flanges of 3}in. x 3$in. x } in. 
angle iron. These girders are placed transversely, 
resting on and attached to the pile caps. To their 
outer ends are attached facial girders 15 ft. in 
length and 15 in. deep, of the form shown in 
Figs. 22, 29, and 30). The eross girders are also 
15ft. in length; the webs being formed of = 
plate iron, 12 in. deep, with flanges of 2}in. x 26 in. 
x4in. angle iron (see Figs. 20, 25, and 26, page 
134). These girders are placed longitudinally, resting 
upon and attached to the main girders by in. 
rivets. The two rows of cross girders that carry 
the crane rails are made with cover plates on the 
top and bottom flanges 10in. wide and # in. thick, 
and on these girders are placed the crane rail 
sleepers formed of teak 12 in. wide and 10 in. 
thick (see Figs. 21, 27, and 28). The whole sur- 
face of the jetty head is planked over with teak 
planks 8in. wide and 4in. thick, bolted down to 
Over the 4in. planking, a wear- 
ing surface composed of 1} in. x3 in. battens is laid 
and nailed down with 3in. wire nails. All the bolts 
for securing the timber work are galvanised. The 
front row of screw piles is provided with timber 
fenders formed of teak squares 12 in. x 12in. sec- 
tion and secured to each pile with three attach- 
ments. 

37. The arrangement of the trolly and crane rails 
on the jetty head and within the jetty compound is 
shown in Fig. 5. The crane rails are of the sec- 
tion shown by Fig. 54, and weigh 80 lb. per yard ; 
and the trolly rails, shown by Fig. 55, weigh 18 1b. 
per yard. 

38. Silting at the Jetties.—The section of the bank 
before the jetties were commenced is shown in 
Fig. 9 (prge 52 ante). The bed had then a flat easy 
slope. Previous experience had, however, shown 
that the construction of jetties invariably produced 
silting, and it was feared that the iron jetties would 
have the same effect, although it was hoped that, 
being of light construction and offering but little 
resistance to the stream, the effect would not be so 
marked as in the case of wooden jetties. The first 
four jetties were completed about the end of 1869, 
and the silting that had taken place up to 1872 is 
shown on the same plate. The section shows that 


| behind the jetty head silt had accumulated very 
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fast, but outside the head, owing no doubt to the 
action of the current under the bottoms of the 
vessels, the accumulation had not been so great. 
It soon became apparent, however, that dredging 
would have to be resorted to, to keep the head of 
the jetty clear ; and in 1872 the Commissioners 
procured a dredger and barges, which have been 
yegularly used once a year to remove the silt out- 
side the jetty heads. As the author intends in a 
future paper to give the result of his experience in 
dredging in the Port of Calcutta, the subject will 
not be further referred to here. 

39, For some years attempts were made _to 
remove the silt behind the jetty head by washing 
it down once or twice a year, and in 1873-74 the 
whole of the silt was removed and a paved slope 
put in as shown in Fig. 10, page 52. It was hoped 
that by keeping the slope clear and preventing the 
accumulation of silt to any great extent, it would 
be nossible to keep the space behind the jetty 
heads clear. During the cold season when there is 
little mud in the river, and the tide falls almost to 
datum, it was an easy matter to keep this slope 
clear ; but during the rainy season the water never 
fell low enough to allow the slope to be cleared, 
and the mud then accumulated very rapidly. For 
several years the silt was cleared away, as far as 
possible, immediately after the rains, but it was a 
costly operation, and, as it had no appreciable 
effect in preventing silting outside the jetty, all 
attempts to remove the silt behind the jetties were 
abandoned in 1876. The silt then went on accumu- 
lating, grass grew upon the bank, and filth collected 
in a manner which rendered it very unpleasant for 
the vessels at the jetties. A section of the bank, 
showing the extent to which the silt had accumu- 
lated in 1877, is shown in Fig. 10, just referred to. 

40. Proposal to Reclaim behind the Jetties and 
Construction of Embankment. —The author then 
suggested, and the proposal was approved by 
Government and the Commissioners, that the space 
between the jetty head and the wall built in 187 
should be reclaimed and finished at the same slope 
as the ground naturally took immediately under, 
and in front of, the jetty heads, by continuing this 
slope to the natural level of the ground. The outer 
edge of the top of the embankment was thus 
thrown back 30 ft. from the inner edge of the jetty 
head, and this space is bridged over by piles and 
girders of the same construction as used on the 
jetties. After the earthwork of the embankment 
was raised to its proper height, it was faced with a 
layer of concrete about 12in. thick laid in bags, and the 
earthwork and concrete were then allowed to settle 
during one rainy season. All hollows on the face 
of the slope were then made up with concrete and 
well rammed. The face of the slope is protected 
by brick pitching, and the lower end of the pitch- 
ing is supported by iron piles. The piles are 25 ft. 
long, formed of a malleable iron plate 18 in. wide 
by 4in. thick, with a web attached to the back 
formed of an J-shaped rolled iron girder 10 in. deep, 
5in. wide over flanges, and }in. thick metal, as 
shown in Figs. 31 to 34, page 134. The pile heads are 
formed of }in. plate, attached to the pile by 3 in. x 
3in. x$in. angle irons. Each pile is fitted on one 
side with two cheek plates of 5 in. x gin. plate iron 
which forms a groove for the reception of the 
adjacent pile. The embankment has now been 
carried out for a length of 1413 ft., and the 
remainder of the jetties will be completed on this 
plan as funds are available. A new jetty, No. 8, 
has also been completed on this plan, and a section 
of this jetty is shown on Fig. 14, page 53 ante. As 
soon as the embankment was completed, the corru- 
gated iron sheds at first constructed were moved 
forward to the river side of the brick shed, and so 
brought within 45 ft. of the jetty head. Cargo 
lifted by the cranes is now deposited on the wharf 
close to the shed doors, from whence it is at once 
removed on hand trucks and stored in the sheds. 

41. Where the embankment has been completed, 
no trollying is now required for the ordinary classes 
of goods. The trolly lines are, however, main- 
tained and are still used to take iron and heavy 
cases of machinery to the open yard between and 
behind the sheds, and they are also found very 
useful for conveying cargo from one shed to 
another, when more space than is available at any 
particular jetty is required. 

42. Shed Accommodation.—When the jetties were 
constructed originally a shed measuring 96 ft. by 
84 ft. was erected at each to be used merely as 
transit sheds in which goods could be received from 
vessels and delivered to consignees. These sheds 





are shown in Fig. 8. page 52 ante. Immedi- 
ately the jetties began to work it was* apparent 
that these sheds were not large enough, and 
two bays were added to each, making the total size 
of the sheds 148 ft. by 96 ft., equivalent to 14,208 
square feet in area. 

43. In 1874 it became necessary to increase the 
shed accommodation on the wharf. The extension 
of the heads enabled more cranes to be worked, 
and goods could not be removed from the sheds as 
fast as the vessels discharged them. It was there- 
fore determined to double the shed accommodation, 
and, when so doing, to bring the sheds closer to 
the jetty heads and so shorten the distance cargo 
had to be trollied. At the commencement of the 
works it was not considered advisable to construct 
any brick buildings on the land which had been 
reclaimed, and the first sheds put up were kept well 
inshore, and constructed with corrugated iron, 80 as 
to be as light as possible. The experience gained 
during the first few years, however, showed that by 
limiting the weight on the foundation to about a 
ton per square foot, and proportioning the width 
according to the weight to be carried, there was 
very little settlement, and when the foundations 
were carefully proportioned the settlement was uni- 
form. It was therefore determined to construct 
the new sheds with brick. The outer wall of the 
sheds was taken as close to the jetty head as then 
seemed safe and practicable, and this wall was con- 
tinued the whole length of the wharf, so as to 
allow of the land between the sheds being all raised 
to the same level as the sheds, for the accommoda- 
tion of the cart traffic. i 
measured 193 ft. long and 62} ft. wide, giving an 
area of 12,062 square feet, and on the completion 
of these sheds, each jetty or berth had, on an aver- 
age, about 28,719 square feet of shed accommoda- 
tion for the receipt and delivery of goods. In 
ordinary cases this is sufficient, but when working 
a large steamer with a general cargo night and day, 
as is sometimes done, this accommodation is not 
sufficient, and the cargo has then to be trollied 
from the jetty at which the vessel is discharging to 
some other jetty where shed accommodation is 
available. At present the Commissioners do not 
warehouse goods, but the construction of bonded 
warehouses to be worked in connexion with the 
jetties is under consideration. If goods are not 
removed from the transit sheds within two days 
after being landed they incur a heavy wharf rent, 


or demurrage charge, which has hitherto been found | 


sufficient to make consignees clear and remove their 
consignments within the time goods are allowed to 
remain free. Of course there are in every vessel 
certain consignments not cleared within the required 
time, and these, as soon as the discharge of the 
vessel is completed, are removed to a warehouse 
in which they remain at the risk and expense of the 
owner. If not removed from this warehouse, and 
all charges paid within two months, they are sold 
to cover expenses. Goods for export are received 
into the sheds as soon as the vessel in which they 
are to be despatched hauls alongside the jetty. 

44, The total area of shed accommodation at the 
eight jetties now completed is 229,756 square feet, 
and the area of the warehouse to which goods not 
taken delivery of are removed 13,500 square feet. 
The total shed accommodation is, therefore, 243,256 
square feet. The total length of the wharf for sea- 
going vessels is 3050 ft., so that the shed accommo- 
dation available is equivalent to nearly 80 square 
feet per foot run of quay frontage. 


(To be continued.) 








THE DELTA OF THE NILE. 

Tue following article from the Times of the 3rd inst. 
will have more than a passing interest to most 
engineers. It is written by Mr. B. Baker, who was 
also the author of the series of papers on the Barrage of 
the Nile which appeared in our twenty-first volume. 

As a battlefield the Delta of the Nile offers peculiarities 
which will not be found, perhaps, in any other region of 
the globe. Many low-lying countries are liable to be 
flooded by the sea if dykes and banks be broken by 
accident or design ; but in the case of Egypt this liability 
obtains only for a certain period of each year, the time 
and duration of which can be predicted with absolute 
certainty. The rise and fall of the Nile is as sure as that 
of the ocean tides, though the tidal period is not twelve 
hours, but a year. It is only for a certain number of 
weeks before and after High Nile that Arabi will possess 
the power of flooding Lower Egypt by cutting the banks 
of the river itself or of some of the main canals. During 
the greater part of the year the water level is below the 
level of the lands, as the fellaheen know to their cost, the 
necessary irrigation having to be performed by sakiehs, 
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shadoofs, and other contrivances for raising water the 
required height. Unfortunately, the period during which 
the country can be flooded will include the next few 
months. 

During the past thirty years the earliest time at which 
the Nile attained its maximum height was on the 27th of 
August, 1868, and the latest on the 20th of October, 1872. 
A range of nearly two months is thus exhibited ; but it 
must be remembered that the level of High Nile is 
very nearly constant for some weeks, so that for all prac- 
tical purposes, the variation in time would be included 
within much smaller limits. Taking the average of fifteen 
consecutive years, the official returns of the Egyptian 
Government show that the Nile had risen 14 chews 
low-water level the first week in August and 19 ft. in the 
third week, 20ft. in the first week of September, and 
22 ft. in the first week of October, and that it had fallen 
to 19 ft. again in the first week of November and to'12 ft. 
in the first week of December. A very high Nile such as 
that of 1874 may rise no less than 28 ft. above low water 
level, and the heights at the commencements of the several 
months enumerated above would be, of course, correspond- 
ingly increased. 

Generally, the level of the lands immediately adjoining 
the river may be taken at about 17 ft. above low-water 
level, while, as the ground slopes away at an inclination 
of some Sin. a mile from the river towards the desert, 
the complete flooding of the country may be said to be 
secured if the protecting banks be once broken or suffered 
to be washed away by the rapid erosive current of the 
High Nile. A cross section of the country, such as the 
one taken by the ee Staff in 1874, from east to west 
on a line twelve miles north of the Great Pyramid, shows 
this very clearly. The High Nile of 1874 stood at this 

int 66 ft. above the level of the Mediterranean ; the 

evel of the ground at the river is, however, only 58 ft. 
above the same datum ; hence, had the banks given way, 
a stream of water 8 ft. deep would have flowed laterally 
from the river over the lands. Nor is this all, for, as 
already remarked, the ground slopes down from the river 
. Inthe present case, the land near the desert on 
the left bank of the Nile is but 51 ft. above the Mediter- 
ranean and on the right bank only 41 ft. 

Not merely the river, but the innumerable canals, con- 
stituting a network of waterways over the whole country, 
offer facilities for a mischievous flooding of the country. 

he section above referred to cuts in its course no less 
than fifteen canals, including the Bassousieh, the 
Charkieh, and the Ismailieh, or “Sweet Water” Canal, 
the best known of all, on account of its vital importance 
to the Suez Canal. To retain the water in these canals 
high banks have been constructed, as in the instance of 
the Nile itself. The ground where the line of section 
crosses the Ismailieh Canal, for example, is but 52 ft. 
above the level of the Mediterranean, while, obviously, 
by closing the lower outlet sluices or by making an 
earthwork dam across the canal, the water might be made 
to rise to the height of the water in the adjacent Nile, 
which, as already stated, stood in 1874 no less than 66 ft. 
above the Mediterranean. A head of 14 ft. of water 
would thus be available to flood the lands in this district. 

Some two miles north of the line of cross section above 
| referred to is the apex’ of the Delta, where the Grand 
| Barrage of the Nile and the head works of the three most 
important canals irrigating the Delta are situate. The 
canal on the west side, traversing the province of Behera, 
is of high interest at the present moment, as it is a feeder 
of the Mahmoudieh Canal, which supplies Alexandria 
with its water. 

The Behera Canal has a mean width at its head works 
of 180 ft. and a depth of from 20 ft. to 26 ft. at High Nile. 
If the flood stream of the Nile were allowed to enter the 
| canal uncontrolled the torrent would rush down and 
| devastate the lands below. Even with a depth of but 
| 10 ft. of water in the canal the discharge has been found 
| by measurement to be no less than 112 tons per second, or 
| one-third of that of the whole summer flow of the Nile 
| itself. With double that depth the velocity and mo- 
| mentum of the ee waters would be enormous, and 
| the consequences could hardly fail to be felt at Alexandria 
itself, though 130 miles distant. The Behera Canal is a 
comparatively modern work, proposed by Mehemet Ali, 
and constructed under the superintendence of French 
engineers. At a point near the village of Beni Salameh, 
on the left bank of the Rosetta branch of the Nile and 
about twenty-five miles distant from its intake near 
the apex of the Delta, the Behera joins the more ancient 
Khatatbeh Canal. The Khatatbeh in joins the 
Mahmoudieh Canal about sixty-seven miles further on, 
and as the length of the Mahmoudieh from the junction 
with the Khatatbeh, near Domanhour, to Alexandria is 
about thirty-eight miles, the total length of this line of 
waterway from the Grand Barrage of the Nileat the head 
of the Delta to Alexandria is about 130 miles. The 
Mahmoudieh has a direct communication with the Nile 
at Atfeh, about nine miles east of the junction with 
the Khatatbeh, and at this point pumping engines on a 
—_ scale have been supplied to feed the canal at Low 
Nile. 





At High Nile the level of water at the head works of 
the canal averages about 56ft. above the level of the 
Mediterranean, while the level of the lands at the same 
point is about 52 ft. above the same. At Khatatbeh the 
cultivated ground is 42ft., and near Domanhour only 
about 13 ft. above the sea level. These places are on the 
left bank of the Rosetta branch, and not in the Delta 
proper, but the corresponding levels are much the same. 

hus at Chibine el Kom the height of the lands above sea 
level is 43 ft., at Birket 33 ft., at Talah 31 ft., at Tantah 
26ft., at Kafr el Zayat 23 ft., and at Tel el Baroud 16 ft. 
It is obvious, therefore, how completely the flooding of 
the lands of Lower E ypt is under the control of any one 
| holding the forts and barrages at the head of the Delta. 
The barrage at that-point across the Rosetta branch of 
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THE PORT OF CALCUTTA; DETAILS OF JETTIES. 


3 (For Description, see Page 128.) 
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the Nile is 1525 ft., and that across the Damietta branch | being closed temporarily by timber sheeting every year. destruction of the barrage, might, however, close the 
1787 ft. in length. In appearance, the barrages look like a | Owing to the weakness of the foundation, it has been , sluices at any time, and so, by raising the level of the 
couple of great railway viaducts. The western one has | deemed imprudent to attempt to keep the sluices closed | river, cause the water to rush down the Behera and other 
sixty-one arches of 16 ft. 4 in. span fitted with iron long after re Nile has commenced to rise, for the water | canals in enormous volumes at almost any time of the 
sluices about 15 ft. in height above low Nile, and the | might then back up some 15 ft. and exert great pressure | year independent of the rise of the Nile. 

eastern one has similar arches, but no sluices, the arches | on the structure, A reckless person, indifferent to the | The Menoufieh Canal, having its head wérks also at 
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the barrage and supplying the Delta proper, is a far 
larger canal than the Behera, having a mean_ width of 
250 ft. and a depth of from 21 ft. to 27 ft. at High Nile. 
When gauged with a depth of but 11 ft. of water in the 
channel, the velocity of the current was about two miles 
per hour, which is as much as the light earthwork through 
which the canal is cut will safely stand. The discharge 
at that time was no less than 180 tons of water per second. 
Tf the full head of water were allowed to enter the canal, 
the torrent, scouring away the banks and bed, would rush 
down towards the sea, and flood the whole country. The 
barrage furnishes the means for attaining this result with- 
out waiting for the full rise of the Nile, and the works are 
defended by a strong fort situated between the two sec- 
tions of the barrage and at present held by Arabi. 

One of the largest canals in the Delta is the Bahr Chi- 
bine, an ancient branch of the Nile. To cleanse this 
canal is a formidable work, but it has to be undertaken 
every year owing to the deposit of light silt and_mud. 
When it is remembered that the whole of Lower Egypt 
is simply an accumulation of layers of Nile deposit formed 
during the successive annual floods, it will be obvious 
that, unless the banks of the river and of the canals were 
repaired every year, and the canals themselves cleared 
of deposit, the whole country would soon revert to its 
primitive condition and be entirely submerged during 
about one-third of the year. Passive neglect would suffice, 
without active interference, to bring about the above 
state of affairs. Egyptians, like most other Orientals, 
are prone to trust to chance, and it is no matter for sur- 
orise, therefore, that they do not make the protection 

anks many inches higher than the anticipated level of 
the flood. During the exceptionally high Nile of 1874, 
thousands of fellaheen were kept at work day and night 
by the late Khedive in carrying baskets of earth to raise 
the banks at a rate to keep pace with the rapid rise of 
the Nile. Happily the work was accomplished and a 
great disaster avoided. 

From constant work on the canals, the fellaheen are 
experienced in earthworks and would take readily and 
naturally to the construction of entrenchments and forti- 
fications generally. Again, the raised banks of the exist- 
ing canals constitute so many lines of defence, if main- 
tained, while if intentionally thrown down the land be- 
comes ~flooded, and there is no clay or other suitable 
material available for repairing the banks. Many advan- 
tages, therefore, are enjoyed by the defenders of that 
compact little district known as Lower Egypt. 





THE FARRINGTON BOILER EXPLOSION 
AND MR. L. E. FLECTHER. 
To THE Epitor oF ENGINEERING. 
Srr,—As Mr. L. E. Fletcher has not seen fit to reply in 
any way to the inquiries contained in ag | 


letter published 
in your paper of thel4th ult., I think I may very fairly 
assume that he was aware Messrs. Bashall and Co.’s 
boilers had been rejected by the Insurance Company, 
and that the policy upon them had been cancelled. 

He does not appear to be either able or willing to offer 
any excuse for his action in taking charge of these boilers, 
nor to offer any explanation of bey effect was produced 
upon the firm by the course he took. Ican assure Mr. 
Fletcher that a large number offyour readers are deeply 
interested in the manner he is dealing with the various 
questions which have been brought forward by the corre- 
spondence relating to this explosion; and it would be 
much more satisfactory if he would publish the whole of 
the correspondence relating to it, as he offered to do in his 
letter of the 7th ult. 

One thing seems now to be quite clear, which is that Mr. 
Fletcher was entirely unaware of the fact that the boiler 
was working at a pressure equal to that of the collapsing 
pressure of the flues, or he would surely have made very 
different representations to the firm than he appears to 
have done. 

Also that his recommendation to strengthen the flues 
was merely a general one, such as it appears from his own 
evidence at Bacup he is in the habit of making in every 
instance, and which the firm consequently could not be 
in any way blamed for ignoring, not having been pressed 
upon them that urgency was essential under the cir- 
cumstances, 

It appears also that Mr. Fletcher practically sanctioned 
working the boiler at 60 Ib. pressure until the new 
boilers were ready, and if this be thecase, itis diffi- 
cult to resist the conclusion that he was responsible for 
the results that followed. 

Instead of continuing this indiscriminate reeommenda- 
tion of encircling hoops, wouldfit not be better to make a 
few experiments, and learn the strength of furnaces and 
flues ; this is a course which appears to be all the more 
necessary, as I believe Mr. Fletcher has not yet made up 
his mind that Galloway tubes offer any supoort to flues, 
and he will even when a flue is already provided with 
seven or eight Galloway tubes, still insist upon the appli- 
cation of the magic ring. 


August 9, 1882. 
HYDRAULIC PHENOMENON. 


To THE EpIToR OF ENGINEERING. 

S1r,—In reference to a letter headed ‘‘ Hydraulic Phe- 
nomenon” that appeared in your issue of the 4th inst., I 
beg to offer my solution of Mtr. Kingston’s difficulty in 
the “draw door” of sluice at Welland River outfall 
works. In my opinion the phenomenon is due to a 
vacuum being formed at the bottom of the door, owing to 
its very large section, 21 in. (when you take the L-irons 
into account) and the high velocity at which the water is 
flowing under the door. You may see from the enclosed 
sketch, Fig. 1, vv v, the way a vacuum is formed. Now 
if a vacuum 1 in, in width is formed along the gate there 
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would bs in consequence (the door being 15 ft. wide) a 
downward pressure of 15 lb. by 15 lb. by 12 1b. or over 
one ton, but the vacuum may increase up to three or 
more inches, and therefore the pressure up to three or four 
tons. As the door is raised the vacuum, and therefore 
the downward pressure, increases up to a certain point 
and then diminishes until it vanishes when the door is 
near the surface. It is evident as the door is raised this 
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Fig. 2 








“mysterious force” or downward pressure is in equili- 
brium with the friction and balance weights at between 
1 ft. and 2 ft. from the bottom, and consequently when 
raised above that height (within certain limits) and the 
handles let go, it will return to a state of equilibrium. 

I would advise Mr. Kingston to try as a remedy taper- 
ing the lower portion of the “‘ draw door,” as shown in 
Fig. 2 of enclosed sketch, to a much finer section. 

I remain, yours —“ 
F, W. Pearp. 


1, Howth View, Sandymount-road, Dublin, Aug. 7, 1882. 








WEATHER COMPASS. 
To THE Epitor OF ENGINEERING. 

S1tr,—Can you tell me the date of Professor Klinker- 
fues’ slits invention of the combination, styled in your 
issue, June 30, a ‘‘ Weather Compass”? Because if he can 
claim priority of the arrangement, he must have published 
it three and a half years since; which you will see by 
referring to a description of my differential barometer in 
** Design and Work,” —— 1879. 


ours truly, 
August 4, 1882. 


W. P. ABELL. 
CORROSION OF STEAM BOILERS. 
To THE EpiTor OF ENGINEERING. 
_ Sir,—The letter of Mr. Norris which appeared in your 
issue of the 28th ult., throws doubt on my statement that 
the blotches of green scale noticed in some marine boilers 
consist of some sort of copper salt. I was present while 
one of the samples was being analysed, and as the 
tests for copper are simple and characteristic, I have no 
hesitation in reaffirming that the scales in question con- 
tained large quantities of copper. If Mr. Norris should 
wish to analyse some of these blotches, and if he will 
favour me with his address, I shall let him know when- 
ever I meet with a boiler containing them. To corro- 
borate my statement that the corrosion in the neighbour- 
hood of these green blotches is no worse than in other 
parts of the boiler, I should like to bring under your 
notice a case bearing on this point. A double-ended 
boiler contained an internal copper feed-pipe about 15 ft. 
long ; it entered the boiler at one end and was led close to 
the shell and near the water line to within a few feet 
of the other end. Here the feed discharged itself against 
a perforated iron box containing zinc. This box, the zinc 
and the iron tubes and shell, within a radius of about 2 ft., 
were almost covered with green scale. The boiler was in a 
fairly good condition, and showed no signs of pitting, and 
a very careful examination of the iron in the neighbour- 
hood of the feed discharged, showed it to be as good as the 
rest. The exceptionally large amount of green scale in 
this boiler, together with the presence of a copper pipe ina 
position where it was exposed to the boiler heat from the 
outside, and to the action of the feed water from the 
inside, point to the possibility of the absorbed oxygen 
having attacked even the copper pipe. This will be more 
apparent from another instance showing how severe the 
action of the feed can sometimes be. In this case there 
were two single-ended boilers about four years old. The 
feed valves were near the centres of the wing combustion- 
chambers, to these were fixed internal iron pipes which 
were! led, first straight up to the water level, then along 
the sides of the boilers, and then across their fronts over 
the tubes. This latter length was perforated, and ap- 
peared to be in a sound condition. he other horizontal 
piece, and especially the upper end of the vertical one, 
were pitted through and through to such an extent that 
they had at last parted at the bend. There were about 
forty holes in the horizontal pipe, some an inch long and 
others smaller than a pin’s head. The corrosion was quite 
independent of the structure of the iron, some holes pass- 
ing straight through the screwed joints. The other parts 
of the boiler were in a splendid condition, and the sides 
of the furnaces, where pitting usually sets in, were as 
good as new. Therecan be no doubt that if the feed 
water had been led into the bottom of the boiler and had 
then been heated by coming into contact with the hot 
sides of the furnaces, these would have suffered as much 
as the feed pipes did. In order, therefore, to keep the 











furnaces from corroding, it would appear to be of the 
greatest importance, either to free the feed water of its 
absorbed air before it enters the boiler, or to do this by 
mixture with boiling water or steam before it comes in 
contact with any of the hot iron plates. 

Reverting to Mr. Norris’s letter, I must confess that I 
cannot see that the Table on the ‘‘loss in volume absorbed 
between two consecutive degrees of temperature,” throws 
a curious light upon my remarks about boiling water con- 
taining no air. If the Table has been calculated from 
Bunsen’s formule it will be necessary to make a correction 
in the third coefficient of the nitrogen line. It should be 
.00023 instead of .00028. If on the other hand the Table 
is the result of actual experiments, it is most interesting, 
because it conflicts both with Bunsen’s experiments and 
Dalton’s law. Under any circumstances this Table, as it 
does not go beyond 20 deg. Cent., throws no light on the 
point in dispute, which is: Whether water while boiling 
contains air. All experimenters on this subject have 
removed the air by boiling the water, and until it can be 
proved that they did not remove it altogether, their 
statement should be accepted. 

The statement that water does not boil in a boiler 
except when it is priming, the subject of the absorption 
of air by fresh water, and the distribution of oxygen and 
nitrogen in a steam space, are not directly connected with 
the corrosion of steam boilers; but although I beg to 
differ from Mr. Norris on these points, I do not feel 
justified in asking for more of your valuable space to 
discuss them. I an, Sir, yours truly, 

C. E. StRoMEYER. 

2, White Lion-court, E.C., August 5, 1882. 








ASBESTOS FIREPROOF PAINT. 
To THE Epitor OF ENGINEERING. 

S1r,—I have to-day seen a most interesting experiment 
carried out with the view of ascertaining how far fire can 
be prevented from spreading by the application of a fire 
resisting medium to inflammable substances such as dry, 
thin boards, and I must say the result far exceeded my 
expectations, though I had myself previously experimented 
with certain materials in the form of a coating or covering 
for wood, and knew that some effect could be produced. 
I cannot do better than give you a very short account of 
what I saw, 

On the waste ground beyond Whitehall-place there had 
been erected two similar wooden sheds or houses, to 
represent roughly on a small scale, two theatres, but open 
in front and having a raised floor at back to represent a 
stage, and wings to reduce the opening on to the stage. 
There was a boarded ceiling over the stage. One of these 
was painted with ordinary paint agd the other with 
asbestos paint. 

A quantity of shavings and some petroleum were put 
into the roof above the ceiling over the stage in each 
house, and were then set on fire ; in both cases the flames 
burnt furiously, and came out of a large hole in the roof 
provided for their exit. In the case of the house painted 
with common paint, the fire had got through the roof in 
several places in five minutes, in seventeen minutes the 
whole house was on fire in many parts, and it began to go 
to pieces, and in thirty-four minutes the whole fell in, 
pe became simply a mass of burning ruins. 

In the case of the house painted with abestos paint, the 
woodwoork did not catch fire, but the extreme heat made 
some gas come out of the wood, and this gas burnt, but 
eventually the fire went out when the fuel (in the shape 
of shavings and petroleum) was burnt out. 

More x ot ed were then brought and put on to the 
stage, and lit so as to make a g% bonfire on the stage, 
then an abestos curtain was let down, and thisentirely shut 
in the fire on the stage, and it eventually went out ; then 
more shavings were added several times, and some were 
put against the curtain, and in every case they burnt out, 
and did not set fire to the house ; the curtain remaining 
entirely unaffected, except that it was blackened in places 
by the fire. Lastly a large bonfire of shavings was made 
on the wooden floor of the house, and this also failed to 
fire the house, which remained practically intact, except 
that the hole in the roof had become somewhat enlarged 
by the repeated fires made on the stage. 

At the present day, whilst evening entertainments are 
so common and crowded houses are the rule, the import- 
ance of being able at once to lower a cloth curtain made 
of tough fibrous asbestos and so separate the stage or one 
part of a house from another, is so important, that one 
really feels that it is the duty of every manager of a place 
of public entertainment to provide such an extremely 
simple and —_, applied security, which might be the 
means of saving hundreds of lives in a single house, to say 
nothing of saving his house from destruction. And be it 
observed that were such means adopted, there would be 
no occasion for complicated or expensive machinery to be 
used as a sheet-iron screen, which would proba hy be 
seldom used and might be out of order when wanted, but 
an asbestos curtain could be lowered just like any ordinary 
curtain, and ought to be every night, at least after a per- 
formance if not used between the acts. 

Then as to the quick spreading of fire from its running 
along inflammable materials, and catching from one piece 
to another bo in which the chief danger exists), it was 
shown to demonstration that when thin dry woodwork 
had been coated with a few coats of asbestos paint, such 
communications of fire did not take place, for the asbestos 
painted house would have been burnt down at least four 
times if any such spreading of fire had taken place, viz., 
at first when the roof over the imitation stage was filled 
with a furious fire of shavings and petroleum (and which 
went out) ; secondly, when the stage was covered with a 
large bonfire of shavings; thirdly, when the same thing 
was repeated; and, fourthly, when a large bonfire was 
made in the middle of the wooden floor of the imitation 
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house. I think these facts should be known to be of use, 
and, therefore, just tell you what I saw myself. 
I am yours, &c., 

August 10, 1882. A MECHANICAL ENGINEER. 

|We may add to the above interesting notes that the 
paint on which the experiments, to which *‘ A Mechanical 
Engineer” refers, were made, was the asbestos patent 
fireproof paint of the United Asbestos Company. Our 
correspondent’s letter has rendered it unnecessary for us 
to give a further account of these very successful experi- 
ments.—Ep. E. 


INDIAN PUBLIC WORKS DEPARTMENT. 
To THE Epiror OF ENGINEERING, 

S1r,—A good many letters have appeared in your columns 
about the Indian Public Works Department ; about the 
merits of civil engineers; the demerits of Royal Engi- 
neers; the partiality with which the latter are treated ; 
and the invidious position of the former. 

The last I have read is in your issue of June 9, from 
“C.E.” He objects to the Consulting Engineers’ Depart- 
ment for Guaranteed Railways being officered entirely 
by Royal Engineers. Now this department in India is 
precisely analogues to the railway department under 
the Board of Trade in England. Are any civil engi- 
neers employed in that department? None. It is 
otticered by Royal Engineers entirely. The reply 
then to ‘‘C.E.’s” objections is that the Government 
out here, in employing only Royal Engineers in the 
Railway Consulting Department, is actuated by _pre- 
cisely the same reasons wa operate in England. What 
these are it is needless to say, but they have been so 
powerful that in England they have never been departed 
from. Another sore feeling is that of position. Now it 
must be admitted that for some reason or other, an 
officer in the army is at once received in English society, 
where others have to make their way; and, at one time, 
in India, there was a very snobbish feeling against men 
not in the Government covenanted or commissioned 
services. But I assert positively that, that pea 
though it may exist in remote regions still, has generally 
passed away, and is not found in civilised centres ; and 
that, although military men may start with an advantage, 
a man’s settled position in society in India is now regu- 
lated by his social merits. If he has qualities which 
recommend him to society, he will find that he is well 
received, whatever his profession, If he has not, no 
official status given to him by Government in a Gazette 
will secure him a hearty recognition, though it may 
enable him to walk into dinner before Major Smith or 
Colonel Jones. And if that will make those who com- 
plain happy, they are easily to be satisfied. 

As regards this question I imagine that in scales of 
social precedence, what men feel is not that they walk in 
behind Major Smith or Colonel Jones, but that the men 
who precede them, are in years very often much their 
juniors. And I for one should like to see the Indian 
table of precedence so gy that practically age settled 
the question. Of course, high functionaries, especially 
when within their own territories, would have to be 
specially provided for, but making allowance for the 
different ages at which different professions are entered, 
the relative lengths of service might generally be very 
easily arranged. ‘‘C. E.” objects to the transfer of high 
officials from one department to another. I, myself, have 
had my interests seriously affected in this way, and the 
transferring he evidently alludes to, affected both R.E.’s 
and C.E.’s alike. But, after all, though Government is 
bound to respect individual interests as far as possible, it 
would be asking too much to expect it to limit its field of 
selection for the highest posts. No man ought to feel 
himself injured if not selected for these. He can only 
feel aggrieved if, after good work, he does not get 
promotion in the ordinary way. For exceptional posi- 
tions the Government is bound, in the public interests, to 
make special selections. And every public spirited, or 
even sensible man, acquiesces in that view, and saves him- 
self much heart-burning by doing so. 

It seems to be supposed that R.E.’s always have the 
best of it. I aman R.E., and no contemporary R.E. is 
my senior departmentally, but this is not true of civil 
engineers who entered the department after I did. One 
of these entered it twelve years after I did, who is my 
senior in age by only six months, and who is two steps in 
pay higher, not only than Iam, but than many of my 
seniors. So much on that side of the question. 

But the civil engineers have my sympathy in certain 
matters. I felt for them keenly three years ago when so 
many men who thought they had a provision for life, 
were owing to the parsimonious and mistaken policy of 
the House of Commons with regard to public works ex- 
penditure in India, retired from the Government service. 
And if the movement which I saw was on foot for obtain- 
ing compensation from Government is successful, I shall 
be heartily glad. 

The point to which I think civil engineers should address 
themselves with all their might is the improvement of 
their pensions. That is a practical measure. But to 
ask that men who have done good work in irrigation, 
roads, railroads, and other fields of engineering, men often 
vastly their seniors and of greater attainments, should be 
relegated to military engineering, because they are R.2.’s 
and the others C.E.’s, is to demand more than any equit- 
able minded man would be prepared to grant. And I 
feel convinced that those who harp on this string are not 
at present the most useful members of the profession, but 
those whom climate or some disappointment has for a time 
soured, Yours obediently, 

India, July 7, 1882. R.E. 











AGRICULTURAL {MPLEMENTS IN TuRKEY.—The Turkish 
Council of State has just authorised the importation of 
agricutural mathinery into the Ottoman Empire, duty free, 


NOTES FROM THE SOUTH WEST. 

Swansea.—The Fk po trade of the past week has been 
somewhat —: local stems, however, are well filled in 
advance. th coal and patent fuel clearances are well 
up to the average. Prices are sluggish, without indica- 
tions of any advance. Steam freights maintain a recent 
improvement, while sailers show a downward aspect. In 
the metal department iron shows a decided improvement. 
Steel rails and tin-plates are firmer. 


The Avonside Engine Works.—Mesers. Fuller, Horsey» 
Sons, and Cassell concluded on Wednesday the sale of the 
anions, lant, and tools belonging to the Avonside 
Engine Works, the auction having extended over a fort- 
night. e prices realised have been satisfactory, and 
higher than was anticipated. The plant was sold in 
small lots, and it is expected that the total sum realised 
will be over 20,000/. The extensive and valuable build- 
ings still remain to be sold, 


Bristol Dock.—The resignation is announced of Mr. 
Howard, engineer of the Bristol Dock. The dock com- 
mittee of the Bristol Town Council recommend that the 
services of Mr. Howard should be retained for at least 
two years as consulting engineer, at an anuual fee of 
150/., and that the services of a new engineer be also in- 
vited at a salary of 500/. per annum. 


Newport.—The demand for coal of all descriptions is 
well maintained, and a trifle more than ordinary pressure 
has been felt. Prices for steam qualities have not sen- 
sibly altered. The improvement in manufactured iron is 
maintained ; there is a firmness in steel, and orders all 
round are numerous. In tin-plates there is no material 
alteration to record. Last week’s clearances comprised 
18,595 tons of coal and 2304 tons of iron. The imports 
consisted of 11,546 tons of iron ore from Bilbao, and 
4765 tons from other sources. 


The Rhymney Valley.—The house coal trade along this 
valley, on the whole, continues brisk. At most of the 
collieries the men are working full time. At the steam 
coal collieries in the upper part of the valley, trade is all 
that can be wished, there le a good demand for the 
class of steam coal worked in the valley. The coke trade 
still remains dull and quiet. 

Cardif.—The principal producers maintain good stems, 
and, although there is still no great amount of pressure, 
there are sufficient orders and tonnage enough to enable 
sellers to maintain quotations. Patent fuel is very firm, 
and in this department, as also in iron, some large ship- 
ments have been effected. A fleet of steamers having 
come up from Bilbao, and there having also been con- 
saasiie arrivals of ore from other quarters, stocks of 
this article have been well replenished. Last week’s 
clearances comprised 131,584 tons of coal, 4359 tons of 
iron, 6425 tons of patent fuel, and 61 tons of coke. From 
Bilbao there arrived 16,685 tons and from other places 
3597 tons of ore. 


The Severn Tunnel.—The directors of the Great Western 
Railway Company report that during the past six months 
considerable and satisfactory progress has been made 
with the permanent work of the Severn Tunnel. A 
length of about 820 yards of tunnel has been completed 
and a further length of 480 yards has been arched. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Piy-Iron Market.—The warrant market was 
somewhat unsettled on Thursday, and had several ups 
and downs, the total extent of which was 5d. per ton ; 
but the closing quotations showed a gain of 1d. per ton 
over Wednesday s. A moderate amount of business was 
done during the forenoon at from 50s. 10d. down to 
50s. 7d. cash, and from 51s. down to 50s. 10d. one month, 
the close being buyers at 50s. 94d. cash and 50s. 11d. one 
month, and sellers near. The market was rather easier 
in the afternoon, on account of the Middlesbrough returns 
being low. There were transactions reported at 50s. 10d., 
51s., and down to 50s. 8d. cash, and at 51s. 2d. down to 
50s. 10d. one month, and the close was buyers at 50s. 8}d. 
cash and 50s. 104d. one month, and sellers wanting 4d. 
per ton higher. Friday’s warrant market was less firm, 
and the close, although above the worst, showed a decline 
of 24d. per ton from the closing quotations of the previous 
day, and of 9d. from those of the preceding Friday. 
Business was done in the morning at from 50s. 5d. to 
50s. 6d. and down to 50s. 3d. cash, and from 50s. 7d. to 
50s. 8d., and down to 50s. 5d. one month, the close ~—? 
buyers at 50s. 34d. cash and 50s. aa one month, an 
sellers asking 4d. per ton higher. There was a stronger 
market in the afternoon, and a large amount of business 
was transacted at from 50s. 44d. to 50s. 6d. cash, and at 
50s. 7d. to 50s. 8d. one month, and at the close there were 
sellers at 50s. €d. and 50s. 8d. cash and one month respec- 
tively, and buyers near. In consequence of Monday 
being a Bank Holiday there was no meeting of the 
Glasgow iron brokers and merchants. When business 
was resumed on ’Change yesterday forenoon, there wasa 
very firm market, and the closing prices were 6d. over 
last week’s final quotations. There were transactions in 
the morning at ton 50s. 6d. up to 50s. 10d. cash, and 
from 50s. 9d. up to 51s. 10}d. one month, the close being 
buyers at 50s. 10d. cash and 51s. one month, and sellers 
near. Business was reported done in the afternoon at 
from 50s. 11d. up to 51s. 1d. cash, and at 51s. 3d. one 
month, and there were sellers at the close wanting 51s. 
cash and 5ls. 2d. one month, and buyers offering 1d. less 

rton. <A further advance in price was gained to-day, 

ut it was not maintained up till the close. Opening in 
the forenoon at 5ls. i cash, the price soon reached 
51s. 3d. cash and 51s. 5d. one month, and at the close 








buyers were offering the top quotations, and sellers were 
wanting 1d. more per tun. In the afternoon, business was 


done at 51s. 4d. down to 50s. 11d. cash, and at ais. tid. 
down to 51s. 14d. one month, the close being buyers 
at 51s. cash and 51s, 2d. one month, and sellers holding 
out for one penny more per ton. A fair amount of 
steady trade is being done on the whole, and although 
they are not as yet buying to any great extent, the 
public are now manifesting a little more interest in 
the market. The holders in a number of instances 
still seem to be bent on realising, and the chief 
operations appear to be amongst brokers and the 
merchants themselves. As regards the trade with the 
Continent and the United States, there is only a mode- 
rate demand being reported, but on account of certain 
Canadian houses several large parcels have recently been 
purchased. A large shipping business is at present going 
on. Last week the shipments amounted to 13,579 tons, 
as compared with 13,116 tons in the preceding week, and 
12,669 tons in the corresponding week of last year. They 
included 2500 tons to the United States, 2685 tons to 
Canada, 957 tons to France, 630 tons to Italy, 840 tons to 
Germany, 900 tons to Russia, 785 tons to Holland, and 
lesser quantities to other countries. Two additional blast 
furnaces have recently been blown in—one at Cambroe 
Iron Works, and one at Monkland Iron Works—so that 
there are now 110 blast furnaces in actual operation in 
Scotland as against 120 at this time last year. Hematite 
pig iron is reported to be in quieter request, and holders 
are accepting about 56s. 6d. per ton forzZNos. 1, 2, and 3. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 631,965tons yesterday afternoon, as 
against 633,310 tons yesterday week, the reduction for the 
week being 1345 tons. Last month there was a reduction of 
about 3000 tons, and the month’s shipments were about 
6000 tons in excess of those of the corresponding week of 
last year. Up till the end of last week the imports of 
pig iron into Grangemouth had fallen off to the extent of 
35,651 tons from the Ist of January, as compared with 
the corresponding period of last year. 


_ Clyde Shipbuilding Trade.—This branch of the local 
industries continues to be in a fairly active state, and the 
output last month, considering that the workmen had in 
many cases well-nigh two weeks’ holidays, was very large. 
It amounted to 28,188 tons, or about 2600 tons in excess 
of that of July last year, the total of which was greatly 
augmented by the launch of the Alaska, 2000 tons larger 
than the largest vessel launched last month. Taking the 
seven months of this year there is an increase of 13,533 
tons over the output during the same period of last year ; 
92,000 tons over that of the corresponding period of 1879 ; 
and 51,000 tons over that of the same period of 1874, 
which was a sort of annus mirabilis. Twenty-five vessels 
were launched last month of an average of 1225 tons per 
vessel, and of the seven months 1400 tons, as against 
1700 tons for July, 1881, and 1100 tons for the seven 
months of 1881. Amongst the vessels launched last 
month there were the Werra, 5100 tons and 800 horse 
power, built by Messrs. Elder and Co., for the Bremen 
and New York mail and passenger service of the North 
German Lloyd’s; the Cheribow, 3000 tons, built by 
Messrs. Denny Brothers, for a Mediterranean and 
New York line of a Marseilles company; the Cholon, 
3000 tons, and 300 horse power, built for the same owners 
and the same trade, by Messrs. A. and J. Inglis; and 
the Hermes, 2500 tons, and 250 horse power, built by 
Messrs. Aitken and Mansel for Messrs. R. P. Houston 
and Co., for the Eastern trade. There were four sailing 
vessels in the month’s output, ranging from 1000 tons up 
to 1670 tons, 


Highland Society Award.—In connexion with the recent 
show in Glasgow under the Highland and Agricultural 
Society of Scotland, there has been awarded a minor gold 
medal to the Native Guano Company (Limited) Sewage 
Works, Aylesbury, for their exertions in promoting the 
great question of purifying and utilising town sewage. 


The Treasury and the Improvement of Wick Harbour.—A 
deputation from the Pulteney Harbour Board has been in 
London for upwards of a week, arranging with the Treasury 
officials for a loan to carry out the new works for the exten- 
sion and improvement of the harbour in accordance with 
plans prepared by Mr. Barron, C.E. Information was re- 
ceivedin Wick on Monday, to the effect that the delegates 
have been successful in their mission. The Treasury, in 
a letter, has confirmed the arrangement, previously inti- 
mated to Mr. Pender, M.P., verbally, to suspend the 
claims of the old harbour debt, and declaring that debt 
a second charge on harbour revenue, with priority to 
new loans for the contemplated works, provided the 
money be obtained otherwise than from the Government. 
At an interview with the Loan Board on Saturday, the 
delegates had the satisfaction to find that the Govern- 
ment had arranged to lend 30,000/. for starting the new 
works, reserving censideration of further advances till the 
results of the expenditure of that sum are seen. A final 
communication to that effect from the Treasury was 
expected yesterday, and the Provost and the secretary 
remained in London to receive it. 


Tune Commissioners on the Clyde.—The Clyde was 
visited last week by a deputation of the Tyne River Com- 
missioners, together with several of their leading officials, 
for the purpose of making acquaintance with the nature 
of the works recently, or now being carried out under the 
direction of the Clyde Navigation Trustees. 


Proposed New Railway.—Inquiries are at present being 
made as to the desirability of constructing a new line of 
railway to put Glasgow into more direct communication 
with the north of Scotland by way of Fort-William. The 
line is proposed to commence at Dumbarton, run up the 
side of Loch Lomond, pass through Uyndrum, cross at 
the head of Loch Leven, on through Fort-William, and 
run along the south side of the Caledonian Canal to Inver- 
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THE NEW INFANTRY SPADE. 

TuE spade may be said to have decided the fate of 
the Turkish arms in the Russo-Turkish campaign of 
1877-8, when General Gourko resolved to make his cele- 
brated and dashing march across the Balkans in July, 
1877. General Scobeleff, gaining thirty miles of | 
Balkan Passes in six days, reached and attacked the | — Fig. 24 
St. Nicolas Hills at the head of the Shipka Pass. He fig.20. 9: ‘ 
caried these elevated plateaus, and although the right Ie Rab x 
of the Russian army of invasion was checked at Plevna ; 4 
by the genius of Osman Pasha, the ultimate progress | 
of the left wing of the Russian army was, by the | 
capture of St. Nicolas Hills, only a question of time. 
No sooner had Scobeleff carried these heights than he 
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| war” overshadowed, to some extent, a still more | 


| historical record of the doings of the spade. Sebas- 


| topol, twenty-five years previously, with Todleben , 


| for its defender, showed what the spade could do 
in war. What a fearful struggle the active use of 
| this humble tool in the construction of earthworks 
{cost Great Britain and France, history has but too 
| faithfully described. And it was, indeed, a strange 
| turn of the wheel of fortune, which proved to the 
| world so many years after the siege of Sebas- 
| topol, that Todleben himself should stand batted 
before earthworks of the same character as those 
| which he had taught his own troops to construct 
| with such historical success. He was beaten with his 
own implement, the spade, and could do nothing but 
‘s | starve out his energetic and astute pupil, Osman 

at once commenced to entrench his positions and) Pasha. 
repair his lines of communication with the rear for a} Although the more recent lessons of the Shipka and 
rapid advancement of reinforcements. 
again Suleiman Pasha threw with tremendous violence | armies to the value of the spade in the conduct of cam- 
his brave battalions against Scobeleff’s post, to see! paigns, and caused this implement to be regarded as a 
them hurled back with fearfulslaughter. Throughout | necessary part of the general equipment of troops, it 


the severe winter the spade was kept constantly at work | may fairly be said that other elements have rapidly | 


in keeping open communication and in strengthening intervened to cause its universal adoption to be more 
positions. January of 1878came. It saw the Russian | seriously considered. 
force, which had maintained itself at the head of the | swifter field tactics and rapidity of artillery and small 
Shipka with such astonishing portinacity, advancing | arm fire that has gone on during the last few years, has 


Gane lhad/s 
Fig 55. 
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continued, and each position gained must be instantly 
consolidated and protected by the use of the spade. 
Men will not in future be able to retain any position 
in the open, even for a few minutes, without getting 
cover of some sort from the storm of bursting shells 


| and rifle bullets which can be now quickly directed 


Again and| Plevna, drew the attention of European organisers of | 


The astounding development of | 


upon it, 

A most notable proof of this occurred at the terrible 
attack of the Loftka Road redoubts at Plevna, by 
General Scobeleff on the 12th of September, 1877. 
His troops, not being supplied with spades or picks, 
were compelled to remain in the open, on the elevations 
which they successively carried during their advance. 
The slaughter amongst the Russian troops from the 
concentrated fire of the Turks stationed within their 
entrenchments was so awful, that at the most critical 
period of the attack the Russians showed signs of 
panic and rapid retreat. Scobeleff himself had to ride 
forwardand lead them. The general’s horse wasinstantly 
shot under him, yet he led them to the final attack 
on foot, after the whole of his staff had been killed or 
wounded, After the capture of Plevna, Scobeleff, 
well remembering his experience, distributed amongst 
his division all the spades and picks found there. 
These were carried by his men on their backs, attached 
thereto by pieces of straps or rope, during the whole 


' march from Plevna to Constantinople, notwithstanding 


by two flanks and surrounding Suleiman’s successor, | forced forward into stern prominence, the absolute | 


Vessil Pasha, and forcing this general with all his troops | 
to surrender. From this moment the result of the! the column was the order of attack. Then the line 
war was no longer in doubt, and Constantinople was at | order. This gave way to the extended order with 
the mercy of the Russian hosts. Plevna, too, told | successive supports in the same formation, as necessary 
a remarkable tale of spade duty. 


necessity of spade work on the field of battle. Formerly 


at Plevna on the right flank of the line of inva-| rifles, which a closer formation would now have to 
sion would have to be taken before further pro-| meet. As matters are at present, it is clear that the 
gress could be made in that direction. He at once} skirmishing lines, and even the supports, must, in 


many of these implements were over five pounds in 
weight. Such value for the preservation of their lives 


| did these Russian troops place upon their shovels and 
| picks, that on no account would they advance without 


The Turkish | to avoid crushing destruction under the storm of shot, | 
General Osman saw that his threatening position | shell, and bullets from field guns and breechloading | 


them. 

It is now more than ever certain that every 
infantry soldier will have to carry some implement 
which will enable him to obtain the necessary cover 
without the loss of a moment. That implement will 
be the spade. For some time past each European 


revolved to entrench himself there, and stop the} order to avoid annihilation, carry positions by alter- | Government, well knowing this, has been seeking for 


Russian right wing. His stand upon the Plevna! nate rushes. 
Hills cost the Russians in killed and wounded many | adopted, owing to the introduction of even a more 
thousands of brave officers and soldiers. rapidly firing arm, the magazine rifle—the arm of the 


But yet a new method must perforce be | the best and lightest spade and entrenching tool. 


| 


The 
—— this, is the man who earns the 
1 soldiers, for he meets at once their most 


man who 


thanks of a 


These two lessons in ‘‘the use of the spade in| future. Rushes in still more extended order, must be | urgent want. Itis gratifying to be now able to say 
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that so far this want has been met by an English 
officer, Major Willoughby Wallace, of the King’s 
Own Rifles, formerly designated the gallant 60th of 
Peninsular fame. And as it is the particular province 
of these light and active portions of our military forces 
to lead the way in the hour of battle, so does the more 
honour rest upon them that it has been one of their 
own number who has devoted his time and talents to 
the perfection of that which sooner or later they will 
certainly appreciate. 

It is most creditable to Major Wallace that in endea- 
vouring to work out the problem of the use of the spade 
in war, he has thought of almost every requirement 
that is likely to occur on active service. He has con- 
structed on sound mechanical principles, a tool that in 
every way suits most of the requisites of modern war. 

This spade and entrenching tool which, after proper 
trials, the War Office has just decided upon adopting 


for infantry, including the pioneers, is illustrated by | 


Figs. 1, 2, and 3 on the opposite page. 

The blade is made of the best Swedish steel. Its 
upper part is dished and made very hollow for hold- 
ing soil. 
ting purposes. The flanges on the upper part of the 
blade are turned over at an angle, so as to give addi- 
tional strength and a good foothold when digging the 
hardest ground, The shaft is carried off the spade in 











The lower part of the blade is flat for cut- | 
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and care have been devoted to its form and construc- 
tion. ie a and comfortably into the hand 
when the spade is employed for digging. The gras 

of the hand is firm over the whole of its poh wi 
With the right or left hand fixed upon the handle, a 
leverage power of 200 Ib. is easily obtainable. The 


| pick or grubber is attached to the wood of the handle 


with snap-headed rivets which fasten the armour on 
through the wood. The ash of the handle runs right 


| or left clear, against the solid head of both pick and 


} 


a rounded form, so that when the pick and grubber | 


which form the handle are used, the blade may easily 
clear the wrist, whether the implement is used on the 
right or left side of the hand. This rounded form also 
guards the knuckles when the operator is in the act 
of shovelling close tothe ground. The shaft is rivetted 
on to the blade by three strong rivets, fastened in 
such a way that it is impossible for the blade to 
become loosened even when the spade is used on the 
hardest ground. The blade, together with the shaft, 
are stamped out, and the latter is nipped into the 
lower part of the haft, which is made of the best ash. 


| 


| strengthen the point of breakage of the haft. 


grubber, thereby acting as a buffer to the jar occasioned 
by a blow against hard substances. The points of pick 
and grubber are formed of lin. of solid steel of 
excellent quality. The straps which lead down the 
haft from the pick and grubber are securely fastened 
by snap rivets and by a ring shrunk on, so as to 
Every 


| part of the spade is made interchangeable, so that 


should it become necessary to replace any damaged 
portion, it can be fitted by the regimental armourer in a 
few minutes. The length of the implement is 23 in., 
and its weight is 2}1b. A regiment in possession of 
this tool is capable of constructing an excellent 


, shelter trench, affording ample protection from artillery 


The lower part of the haft is carried down to the very | 


bottom of the blade, so that when digging a strong 
purchase is added to the grip of the spade. The straps 
of the blade are carried up the ash haft beyond the 
breaking point, and are fastened with two rivets, the 
top one being buttoned. Additional strength is thus 
given to the'l 


1aft, which renders it almost impossible | 


to yield, no matter what kind of soilis being worked. | 


The unarmoured part of the haft causes a spring to the 


blow of the pick or grubber, and stops the jar upon | 


the wrist when striking either into brick or stone 
walls. The handle of the haft is formed with a 
sharp-pointed pick on one side, and a grubber or 
strong lever on the other. This handle is remarkably 


' well shaped, and it is evident that considerable thought once consolidate the post. 


or rifle fire in less than twenty minutes, thus rendering 
the success of a counter attack against a position gained 


| almost impossible, besides giving a good base from 


which to arrange a further advance. 

Major Wallace in considering the construction of 
this infantry spade and entrenching tool, has well 
studied all the requirements necessary for its general 
utility. He has taken as the basis of his design the 
regulation measurements of shelter trenches and rifle 
pits. For his survey spade and bill-hook, he has kept 
in view the measurements of field works and those for 
exploring purposes and camp life. We will suppose 
that a regiment has gained a position which is open to 
the fire of the enemy, and that it is desirable to at 
Then each front and rear 
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rank man forming a loose line, detaches his spade from 
his waist belt ro | measures off in front of him twice 
the distance between the point of the pick and the 
flange of the blade, and he gets the width of the trench. 
Four measurements between the same points will give 
the soldier the length. From the bottom of the spade 
to the top of the ring on the haft, will be the depth of 
his trench. As the work of each soldier meets, so 
does every man’s operations form one long line of trench 
with the earth thrown outside; and so is formed 
admirable cover and at the same time material strength 
to the position. For rifle pits, twice the length of the 
whole spade and the length of the blade gives the 
width of the pit and top. Once the length of spade 
and of the blade, gives the width at bottom. Twice the 
length of spade gives the depth of pit. 

The pick is capable of breaking up hard substances, 
such as dry gravel or macadamised roads, and can be 
used for mining purposes ; it will rapidly break open 
boxes of ammunition or loophole walls. At close 
quarters either pick or grubber forms a serviceable 
weapon of defence. At long ranges the blade stuck in 
the ground at an angle forms a good shield against 
rifle bullets to men lying on the ground. For carrying 
on service, a leather strap about 6 in. long and 1 in. 
wide is sewn to the waist-belt behind where the bayo- 
net frog hangs. About 4 in. from this point a brass 
stud is sewn on to the waist-belt. The spade is hung 
back outwards by the strap, which passes under the pick- 
head and buttons on to the stud in the belt. The point 
of the pick is held in a leather cap sewn on to the belt. 
The bayonet or sword passes through a loop attached 
to the side of the spade case, and helps to steady both 
bayonet and spade when the soldier is marching or 
doubling. The spade designed for the pioneers has a 
powerful bill-hook on one side of the blade for clearing 
away hedgerows or other kindred obstacles in the line 
of attack. The length of the ordinary or pioneer im- 
plement is such, that when a man is kneeling to fire, 
it is quite clear of the ground and in no way interferes 
with any of the soldier’s movements. 

There can be no doubt whatever that the soldiers 
of our own or any other government which adopt 
Major Wallace’s new aid to military operations, will 
in the future have much to thank him for, as there 
really seems no end to the uses to which it can be put 
either in the active work of the field or in the more 
passive duties of the camp. In the official trials at 
Chatham, Major Wallace’s spade beat the Roumanian 
and School of Engineering spade in every experiment 
by several minutes. 








PARSON’S VALVE GEAR. 

WE illustrate this week, on page 135, an expansion 
gear which possesses some — of novelty and 
interest both from a practical as well as theoretical 
point of view. The principle of its action depends 
upon obtaining a compound motion for ‘the ordinary 
simple slide valve by means of two eccentrics 
revolving at different speeds, one on the main shaft 
of the engine and the other on an auxiliary shaft 
driven by spur gearing at three times the speed 
of the main engine, io this compound motion is 
obtained by coupling the two eccentric rods to the ends 
of a link, while the valve spindle is jointed to the link 
block. 

The engine illustrated, to which the gear has been 
applied, is an old one, and has been working for many 
years at the Elswick Ordnance Works, but as economy 
of steam was desirable, the additional gear was applied 
in July, 1879; the gear was designed and patented in 
the previous year by the Honourable C, A. Parsons, 
and the saving of steam which resulted was marked 
though other engines drew steam from the same boilers. 

In the engravings on page 135 the general arrange- 
ment of the gear is clearly shown, and it will be 
seen that the original eccentric rod and valve spindle 
have been retained with but slight alteration, while the 
valve and valve face, though at the time renewed, were 
not modified, A bracket carrying the pinion and 
eccentric and securely bolted to the engine bed, and 
also an auxiliary eccentric rod with its adjustment 
joint coupling to the lower end of the link were added. 

To obtain a constant lead and similar action of the 
valve at both ends of the stroke, the link is made 
straight and not curved, while the distance between its 
joints with the eccentric rods is equal to the sum of 
the mean perpendicular distances of the centres of the 
two shafts from the centre lines of the eccentric rods ; 
it is easy to verify that this arrangement will in 
the case of long rods give a correct motion and equal 
lead at both ends of the stroke for the different posi- 
tions of the link, while the raising or lowering of the 
link will vary the point of cut-off from }4ths to 7,th 
of the stroke in its extreme positions. 

Fig. 3 gives the best construction for laying down 
the diagram of valve motion. Two concentric circles 
with centre O are described of diameters equal to the 
throws of the main and auxiliary eccentrics respectively, 
The horizontal line A OB is the direction of valve 
motion and two vertical lines mm, nn at distances 
from the centre O equal to the ‘‘ valve lap” and the 





‘valve lap” plus the “lead” respectively are drawn, 
the latter cutting the circles in P and Q respectively ; 
then P and Q represent the angular positions of 
the main and auxiliary eccentrics respectively at the 
beginning of the piston stroke. In order to find the 
motion of the link block as the eccentrics rotate, a 
number of equally distant points P P’ bP’, &e., are taken 
on the larger circle, anda similar number Q Q’ Q’, &e., 
on the smaller circle, the latter, however, being at 
three times the angular distance apart of the former ; 
these points are joined in pairs by lines PQ’, PQ, P’ 
Q”. These lines are then divided in certain fixed 
ratios corresponding and equal to the ratios of the dis- 
tances of the joints of the links from the joint of the 
eccentric block measured along the link. This gives 
a series of points and the distances of these points 
from the line Oe give the corresponding position of 
the valve from its centre of motion, 

There are four of these curves drawn in Fig. 3 (they 
might have been traced by points on the diameter of a 
circle rolling on another of twice the diameter but not 
so conveniently) ; they give the valve motion which is 
traced in Fig. 4 in terms of the piston stroke. The 
vertical here represents twice the valve motion and 
the horizontal one-sixth of the piston stroke ; the in- 
clination of the curve to the horizontal represents pro- 
portionally the ratio of valve velocity to piston, and its 
inclination to the vertical the wire drawing on the 
closing of the port and the rapidity of admission and 
diminution of cushion at the higher grades of expan- 
sion can be traced. 

It is found best to give the auxiliary eccentric a throw 
of }}ths that of the main eccentric. The indicator dia- 
grams, Fig. 5, were taken in November, 1879, from the 
engine at the Elswick Ordnance Works; they show a 
quick admission and cut-off and are excellent diagrams, 
and we understand that the engine has been running 
very satisfactorily since that time. 

Messrs. Galwey, Bainbridge, and Co., of Warrington, 
have applied this arrangement of valve gear to two of 
their new air-compressing engines at Eastbourne ; they 
are fitted with piston valves and cut off steam at j;th 
of the stroke. 








GONDOLA CAR. 

WE give this week a two-page engraving together 
with other views on page 139 of a standard gondola 
or platform car for the New York Central and Rakes 
River Railroad and its associated lines, This class of 
car is built to a specification which is practically 
identical (except as to dimensions) with that of the 
box cars for the same line which we published on 
page 521, of our last volume, and it is therefore unne- 
cessary to reproduce it. The dimensions of the various 
details are clearly shown in our illustrations. 








A NEW PROPELLER. 

Ox Wednesday morning last Mr. C. F. Osborne 
exhibited to a few visitors at the Lambeth Baths, 
Westminster, a model of a steamer fitted with a new 
kind of propeller, which the inventor appropriately 
terms the fin-propeller. The model is an iron built 
vessel 6 ft. long, and is fitted about midships and below 
the water-line with a rectangular plate, placed parallel 
to a longitudinal vertical plane at each end, and in its 
centre line this plate is coupled by a crosshead toa 
rod passing through the sides of the vessel, and being 
connected inside to the piston rod of one of the twosteam 
cylinders, placed crosswise in the vessel and having 
their piston rods extending through both cylinder 
covers, The cranks of these cylinders being set at 
right angles to each other, the blades will receive a 
reciprocating motion, each end moving alternately to 
and from the sides of the vessel, which latter is by this 
means propelled. Mr. Osborne does not confine him- 
self to this mode of attaching or working the fin-pro- 
peller, he proposes to use one at the stern of vessels, 
working it up and down instead of sideways, and to 
attach smaller fins to the side of the vessel to increase 
the propelling power and give ready means for steering 
and turning the vessel, which can be very easily done 
with these propellers by increasing or decreasing thespeed 
of one of the pistons. For vessels of longer dimen- 
sions, Mr. Osborne proposes to arrange his fin-pro- 
pellers in such a manner that they may be drawn up 
close to the sides of the vessel when not in use, and 
thus be quite out of danger. Shots fired at the blades 
would, should they be able to have any effect below 
water level at all, only perforate the blades without 
materially affecting their working, unless they were 
struck at the joints. The little model, which is only 
6 ft. long, and heated by spirit lamps, was worked 
with thirty pounds pressure, and run at a speed of 
about 200 ft. per minute ; the motion in the water was 
but very slight, and the vessel itself moved exceedingly 
steady. We shall be glad to see this principle, whic 
Mr. Osborne has brought from South Africa, where his 
model has been making several trips of over an hour’s 
duration on Simon’s Bay, applied to some larger vessel 
so as to thoroughly test its capabilities, 


THE ELECTRIC LIGHTING BILL. 

THE Electric Lighting Bill was read a second time in 
the House of Lords on Thursday, August 3, after a short 
discussion, of which we give the following summary. 

Lord Sudeley, in moving this stage of the measure, 
pointed to the rapid growth of electric lighting in the 
past few years, the numerous companies formed to carry 
out the new system, and the large amount of capital 
already invested in the work. He reminded the House 
of the great and expensive monopolies which have been 
created in gas and water supplies, more or less to the 
disadvantage of the public, and instanced those asa strong 
reason for the Legislature to intervene at this moment 
and prevent a similar result in regard to electric lighting 
by regulating the early application of the system. For 
this purpose the Government suggested that the Board of 
Trade should act as a prc authority which might 
grant licenses for experimental installations, without com- 
panies being obliged to incur the great expense of going 
to Parliament in the ordinary way for the requisite 
powers. The usual system would, it was thought, deter 
many people from investing capital and embarking upon 
undertakings which, as the Bill proposed, might be pur- 
chased by local authorities at the end of fifteen years at 
a fair value, and without compensation. Upon the latter 
point, which has been the subject of some opposition, the 
noble lord said the undertakings would be bought up at 
their fair market value, without goodwill, but with a fair 
allowance for wear and tear ; and as to the duration of 
the licenses, he stated that a patentee’s monopoly was 
only for fourteen years, and even the tramway companies 
had been satistied with a lease of twenty-one years. He 
recapitulated the results of the recent hybrid committee 
in the House of Commons, and the similar committee in 
1879, and in regard to the opposition of gas companies, he 
contended that they plainly opposed in defence of their 
own interests, but they had no monopoly of lighting, and 
if allowed to obstruct the granting of licenses would 
seriously impede the development of electric lighting, to 
the prejudice of the public generally. The Board of Trade 
would be able to protect the interests of the public, but at 
the same time, if the regulations and conditions were 
found to act hardly upon companies, they would be quite 
willing to consider their modification. 

Lord Emly, while regretting that the Bill had come to 
this House too late to receive adequate consideration, 
held that the gas companies had no locus standi for their 
opposition, but he doubted very much the wisdom of the 
27th clause, viz., that empowering the purchase of instal- 
lations at the end of fifteen years. or sometime to come 
electric lighting must be more or less experimental ; it was 
impossible for any system to be very successful imme- 
diately, and in the interests of the public it was important 
to give every facility and encouragement to ——. 
The purchase clause, however, he feared would act 
deterrently, 

Lord Crawford and Balcarres (who, by the way, when 
Lord Lindsay, took a leading part on the Committee 
of 1879) also thought that this 27th clause would prevent 
the full development of the new system of lighting, 
especially as whatever might be the fair market value of 
an undertaking at the end of fifteen years, the plant and 
machinery would be depreciated by 50 per cent. Nine 
millions of money had already been invested in electric 
lighting companies, and it was very important to place 
no obstacles in the way of people disposed ,to undertake 
lighting by electricity. 

The fail of Camperdown urged the necessity of a new 
monopoly not being allowed, and observing that no con- 
fiscation was contemplated, said the tramway companies 
had been willing to accept leases ranging from fourteen to 
twenty-one years. He considered it desirable that public 
lighting should be carried out by local authorities, and 
that ratepayers should be saved the expense involved to 
them by lighting companies applying to Parliament for 
further powers, 

Lord Cairns was strongly opposed to the purchase 
clause as it stood, and proposed that that provision should 
be withdrawn from the Bill at present, and further con- 
sidered next year. The science of electric lighting was 
still in its infancy and ought to be encouraged in every 
possible way, and all possible inducements should be held 


out. 

Earl Kimberley quoted the precedent of the tramway 
companies in favour of this clause, but said the power of 
electric lighting companies could be extended in the future 
by further legislation. He further mentioned that in this 
instance there was no limitation of profits fixed, whereas 
gas companies had been limited as to their profits. 

The Marquis of Salisbury considered the terms offered 
to prospective companies not quite fair, and urged the 
desirability of developing the new system as rapidly as 
possible in the interests of the intending consumers. 

The Lord Chancellor resisted the proposal to withdraw 
the purchase clause until next session on the ground that 
people about to enter upon undertakings ought to know 
at once what conditions they were to be under. No one 
wished to discourage the development of electric lighting, 
but it was most important not to allow a new monopoly 
to spring up. Besides, the electric companies had ex- 
pressed their approval of the Bill, and the Board of 
Trade had been informed that when the Bill passed one 
of these companies would make no less than ninety-five 
applications for licenses. 

Earl Fortescue spoke in favour of caution in this 
matter. 

Lord Truro supported the Bill, and after a few words 
from Lord Ellenborough, the Bill was read a second 
time. 








AvstRIAN Raitways.—It is computed that ‘at the close 
of 1881 the Austrian Government had sustained a loss of 





21,750,0007, by its railway guarantees, 
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THE NAVY ESTIMATES. 

WE agree with Mr. W. H. Smith that the post- 
ponement of the Navy Estimates, the most im- 
portant vote of the whole year, as he characterised 
it, to the present late date—when the discussion is 
for many purposes practically useless—is a very 
unfortunate circumstance. The fact that such was 
the case seemed to obviously influence many of those 
who took part in the debate. We have again and 


again expressed our regret at the way in which 
these important matters are disposed of ; and we 


sideration of these questions, which are of such 
vital importance to the nation, may not in future 
give place to less important matter. 

We are glad to hear the promise that the 
Agamemnon, the Ajax, and the Conqueror would 
be completed this year, will be fulfilled, and that 
the Polyphemus is now finished. The steering of 
the first two mentioned vessels is, however, said to 
be very bad, and it is not yet seen how it is to be 
improved ; the turret fittings, moreover, are not 
nearly complete. The Polyphemus, again, can 
searcely be called ready till her machinery and 
torpedo gear are tested. It is satisfactory to hear 
that the Collingwood, the Rodney, and the Howe 
are making good progress, and that the Benbow, 
the fourth ship of the British Admiral class, is to 
be contracted for and commenced at once. Also 
that the sister ships, Edinburgh and Colossus, and 
the two barbette-belted ships, Imperieuse and 
Warspite, are considered to be making satisfac- 
tory advance. The unarmoured despatch vessels, 
Leander, Arethusa, and Phzton, which are of the 
Iris and Mercury type, are promised to be delivered 
within the year from the contractors, and the 
Amphion, which is of the same class, is well 
advanced at Pembroke. 

No decision has yet been come to concerning the 
design of the two new ironclads which are to be laid 
down this year at the dockyards. This is to be re- 
gretted, but the explanation given by Mr. Campbell- 
Bannerman cannot be regarded as unsatisfactory. 
There are many problems in connexion with the 
construction of war vessels which can only be satis- 
factorily solved by the practical test of actual war, 
and it is only right that the Admiralty should avail 
themselves of any information and experience which 
may have been gained at the bombardment of the 
forts at Alexandria, before they come to a final 
decision with regard to the design of these vessels. 
We hope, however, that Parliament and the country 
will be early taken into the confidence of the 
Admiralty with regard to the design of these ships, 
especially if, as is rumoured, an entirely new de- 
parture 1s about to be made. As we pointed out in 
the course of our remarks upon the bombardment of 
Alexandria, one of the first lessons taught by this 
action undoubtedly is, that even thin armour is of 
great value in affording protection to the crews and 
vital parts of ships, seeing that it is able to keep 
out a majority of the projectiles that can be thrown 
from existing guns. Underwater decks and other 
special arrangements may possibly suffice to keep a 
ship afloat, even though much damaged at the 
water-line; but this will be of little avail if the ship 
is rendered hors de “combat by nearly the whole of 
the crew being killed. This consideration alone 
should be a powerful argument against the total 
abandonment of armour protection in line-of-battle 
ships ; and if the two new vessels to be laid down 
this year are to be war vessels of the first rank, as 
is understood to be the case, we contend that they 
should be protected with wall armour, and not 
heavily armed unprotected ships as is contended in 
some quarters. 

One important change has been made in the 
building programme of the year as originally con- 
templated. Instead of one experimental torpedo 
vessel as was intended when Mr. Trevelyan intro- 
duced the estimates in March last, two are now to 
be built, the additional vessel taking the place of a 
corvette previously proposed. But whether only 
one of these is to be pre-eminently a torpedo vessel, 
or whether both are to be so, is not at present 
decided. It is, however, intended that neither 
shall be wholly a torpedo vessel, and that both shall 
carry some guns. Mr. Trevelyan, in describing the 
vessel contemplated in March last, said that it was 
determined to renew, in a somewhat different shape, 
a most important experiment; he remarked, ‘‘ If 
anything can ever diminish the ruinous expense of 
naval preparation, it would be the supplementing 
of armour ships by cheaper and swifter ships, 
formidable for offence. And that was the 
origin of the Polyphemus, which was designed to 
do great things with ram and torpedo, and to look 
for her security in her high speed, in her protection 
from machine guns, and in the smoke and confu- 
sion of conflict, when alone she would venture to 
approach an armoured enemy.” The new ship which 
had been designed by the chief constructor, at the 
suggestion of Sir Cooper Key, with the same objects 
in view, promised to have many advantages over the 
Polyphemus. The Polyphemus was a mere fighting 
machine, she was not habitable, and could carry a 





trust that now after Mr, Smith’s remarks the con- 





supply was very small, so that she could not keep 
the sea for any lengthened period from this con- 
sideration alone. The new ship was to be reason- 
ably fit for service as a cruiser. She was to com- 
fortably house 200 men, and was to carry a large 
coal supply, sufficient for a month at eight or ten 
knots. Bre was to cost 110,000/., while the Poly- 
phemus cost 200,000/. She was to have an under- 
water deck 2in. or 3 in. thick, and two conning 
towers protected with 10 in. armour. Her principal 
modes of attack were to be the ram and torpedo ; 
but she was also to carry four 6-in. guns, and ten 
machine guns in unarmoured turrets. Two ships are 
now to be built from this design with some slight 
changes. At first sight one might feel disposed to 
question the wisdom of building two such vessels by 
way of experiment, instead of one, but on further 
consideration it appears that they are not such great 
novelties after all. Regarding them as derived 
from the Polyphemus they do not inspire confidence, 
mainly on account of the ugly rumours at present 
in circulation with regard to the machinery of this 
somewhat mysterious vessel. But these contem- 
plated additions to our Navy, are simply fast 
cruisers of about the same dimensions as the 
Leander, and generally not unlike her in type, 
except that they will be fitted with a strong hog- 
backed armour deck near the water-line for protect- 
ing the machinery, magazines, and steering appa- 
ratus. They will be 300 ft. long, of about 3300 tons 
displacement, and one of them will even be armed 
with two 18-ton guns of the new type, we presume 
in conjunction with the ram and torpedo ; the latter 
mode of attack, however, taking a somewhat subor- 
dinate place, as compared with its position in the 
other vessel, where it is to be the principal arma- 
ment. Both vessels will also carry 6-in. breech-, 
loading guns, besides a number of machine guns, 
One important change in the design is an increase 
in the speed. Their measured mile speed is now 
16} to 17 knots. We believe that these cruisers, 
as we should prefer to call them, notwithstanding 
that they are designed to perform special services in 
action, in conjunction with a fleet, will form very 
valuable additions to our Navy; and we should 
have been well pleased if their completion had been 
fixed at an earlier date than three years hence. 

Mr. E. H. Smith, in his able speech, drew atten- 

tion to the great delay in the completion of ships. 
He pointed out that the construction of the hulls 
of ships, including the manufacture and fitting of 
the armour, and the construction of the propelling 
machinery, can be proceeded with at least at a mea- ° 
surable rate ; but when the stage of completing has 
been reached, i.e., of fitting and arming, it seems 
no longer possible to gauge accurately the rate at 
which the work can be performed. Mr. Trevelyan 
promised that the Agamemnon and Ajax should be 
completed last year, and the Conqueror all but 
completed, and no doubt the promise was given in 
perfectly good faith; but this year we have Mr. 
Campbell-Bannerman making use of as nearly as 
possible the same language with regard to the first 
two mentioned ships. There have been difficulties 
with the gunnery gear which the uninitiated do not 
understand, and which the initiated do not consider 
themselves called upon to explain, and there the 
matter stands. Nobody would be greatly astonished 
if next year Mr. Campbell-Bannerman, or his suc- 
cessor, were to announce that these ships were still 
in hand. The delay in the final completion of the 
Inflexible is fresh in all of our minds, and the 
postponement of the Agamemnon and Ajax is 
especially disappointing, because last year Mr. 
Trevelyan pointedly stated the intention of the 
Board to press on with the ships, to complete and 
get them out of hand as soon as possible. If we 
were suddenly involved in a war with a naval 
power it might be impossible to get these ships 
ready in time, and in that case they would be of 
no more service for the purpose of the war, than if 
they had never been commenced, notwithstanding 
that the country had a right to expect them last 
year. The matter is of great importance, and we 
think that Mr. Smith’s suggestion to make indivi- 
duals responsible for the completion of ships is 
worthy of consideration. This would prevent rash 
promises from being given, and would go a long 
way towards securing the fulfilment of reasonable 
promises. 

Mr. Smith also drew attention to the fact that 
there has been considerable delay in the repairs of 
ships, and that there are a number of important 
ships out of repair at the present time, which would 





crew only to fight and not to live, while her coal 


take several months, possibly a year or two, to get 
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ready for sea. It is surely unpardonable to allow 
such vessels as the Audacious, the Rupert, the 
Shannon, the Bellerophon, and the Thunderer to 
lie during months and even years in such a condi- 
tion that they cannot be counted upon in the event 
of war. The Audacious was promised in March 
last ; the Bellerophon in July, 1881 ; the first now 
stands to be completed the present month, and the 
latter in March, 1883. The repairs of the Rupert 
were promised to be more than half completed 
last year, but they have not yet been commenced, 
and probably could not be completed before March, 
1883, if taken in hand at once. We have, in fact, 
a whole fleet of most serviceable ironclads, which 
must be regarded as not existing on our list of 
available ships for the purposes of an immediate 
war. And yet these ships might have been kept 
in a state of repair and in readiness for use at com- 
paratively small cost. 

There has also been very great delay in the com- 
pletion of unarmoured ships. The Himalaya, 
which would be very useful just now, if ready 
for service, was to have been completed in March 
last, but will not be ready before October. 
The Roebuck, the Opal, the Sapphire, the Raleigh, 
and the Shah, have all had their dates of completion 

ostponed and are being kept for an unnecessarily 
ae time in a state of worthlessness. The free 
and easy manner in which promises have been 
given with regard to the completion of ships, and 
afterwards as freely ignored, is, we consider, very 
serious. The principle laid down by Mr. Smith 
that if a vessel is intended to be kept in the service 
she ought not to remain unserviceable a day longer 
than is required by the necessities of the case, is 
undoubtedly correct. There is no advantage in 
adding tonnage to the Navy, when this is done at 
the expense of the efficiency of existing ships. 
Such a course deceives the public, because the 
additional offensive power which can be bought 
with a given sum, must be considerably less than 
the offensive power which can be retained by 
spending the same amount in keeping a number of 
existing ships in readiness for use. The strong 
language used by Sir E. J. Reed, viz. : ‘‘ The First 
Lord of the Admiralty who should find himself in 
office when the country was involved in a great war 


with half or quarter .of our ships lying by useless | 


ought to be regarded as a traitor,” was perfectly 
justifiable. The same speaker pointed out that the 
whole matter turned upon the fact that the sums 
voted for the Navy were insufticient. For some 
years past the amount voted had not varied, roughly 
speaking, and no Board of Admiralty had had 
enough money to carry out a reasonable programme. 
Some Boards had spent the money voted, largely on 
the repairs of ships, while others had committed 
the blunder of spending it on new vessels, while 
they neglected to keep existing ships in readiness 
for use. 

Sir J. Hay stated that France was building more 
ironclads than England, and showed that if France 


struck with our commanding position. Members 
might have supposed from his prefatory remarks 
that he was about to meet the able speeches of Sir E. 
Reed, Sir J. Hay, and Lord H. Lennox, by some 
startling facts bearing the other way, but if so, they 
were doomed to disappointment. The official facts he 
had become acquainted with, and which had brought 
about his change of view, he preferred—if such ex- 
isted—to keep to himself. He declined to enterupon 
comparisons with foreign navies, but pointed out to 
the surprise of many, that though we have few 
ships in course of construction we were in the habit 
of completing them with despatch. ‘‘ Viewed as a 
whole, he would venture to assert with the utmost 
confidence that ton for ton, the British ironclad 
navy could compare most favourably with the iron- 
clad fleet of any foreign power.” This had hardly 
been questioned, but he said nothing about the vast 
requirements of the Navy of this countryas compared 
with those of any and every other. He reminded 
the Committee of the immense resources at our 
command in our private shipbuilding yards, and 
although he admitted that ironclads could not be 
improvised, he contended that light draught ships 
for coast service, and attendants upon the fleet, could 
be produced with very little delay in a national 
emergency. Thiscouldsurely only have been said with 
the view of throwing dust in the eyes of those who 
did not know much about the matter. Ina national 
emergency there would doubtless be plenty of 
work for our private shipbuilding yards, but almost 
any kind of ship would take several months to 
build, and a war would probably be settled before 
any could be completed, while on the other hand 
tenders and vessels for coast service could be pro- 
cured in sufficient numbers from our mercantile 
marine. But however this may be, and whatever 
may be the nature of the services capable of being 
performed by such improvised vessels, ironclads 
and ships possessed of powerful modes of attack and 
able to fall in in the line of battle should alone be 
| reckoned as elements of power capable of deciding 





the fate of the nation should such emergency arise. 

Sir T. Brassey complacently drew attention to the 
thorough efficiency of our officers and men, and to 
| the number of sea-going ships kept in commission. 
, Skill and courage were as necessary as in former 
days, and these qualities were developed by service 
}atsea. These are undoubtedly very satisfactory 
| features, but they are not the only essential ele- 
| ments of naval power. We English always reckon 
| on possessing these as a matter of course, but for a 
| statesman to handicap our Navy by trusting to them 
{unduly would be to make a most unfortunate 
| mistake. 
responsibility, stated that seamanship was not so 
_ Valuable as it was some time ago, and more depen- 
dence must now be placed on the ships and their 
; construction than on the crews. He said it was 
' unwise to live in a fool’s paradise, the country 


| 


| Should be made aware of the real state of the Navy, 


Sir M. Lopez, who spoke with some sense of | 


prosperity of that year had not been realised ; of 
the last year the present report says that ‘‘ work 
for our members has been more abundant than it 
has been for the past few years, yet there is plenty 
of room for still further improvement.” The 
revival in trade has not been of that rapid character 
with the ironfounders as it was in the earlier days 
of the former period of activity ; or else there have 
been newer developments in the art of moulding, 
which have rendered fewer hands necessary than 
were required for doing the same amount of work 
ten years since. Still the trade of 1881 has fairly 
equalled all that was expected of it by the report of 
1880, and in some respects it has surpassed even 
the more sanguine expectations formed regard- 
ing it. 

The report for 1881 consists of 148 pages, and of 
48 pages of introductory matter; last year the 
number of pages was 160 and 43 respectively, 
showing a decrease in one direction and an increase 
in the other. Branch reports occupy 74 pages, an 
epitome of the year’s accounts occupies 21 pages, 14 
pages are devoted to a list of the entrances and 
exclusions of members, 6 pages contain the obituary 
list of 1881, and 26 pages are occupied with the 
auxiliary report, or strike fund accounts; but 
though the report is somewhat long it is fortunately 
a mere matter of book-keeping, for no dispute of 
any importance has happened during the year. The 
more interesting portion of the report for general 
purposes is the introduction, the 48 pages of which 
contain the general secretary's remarks and the 
ofticial report, statementsof income and expenditure, 
tables and summaries of the progress of the Society, 
balance sheets of the general and auxiliary funds, 
and similarly interesting matter. 

At the close of the year the total number of 
branches was 108, and the total number of members 
11,219, showing a decrease of three branches and 
of 28 members on the year, the figures for 1880 
being respectively 111 branches and 11,247 members. 
The total number of admissions during the year 
was 662, or 266 more than in 1880; and the losses 
by death and exclusion were 627. The number of 
members is fewer than in any year since 1872, when 
it stood at 10,634 ; but for the last four years the 
strain on the Society has been immense, and a 
large number must have left the trade for some 
other occupation, especially as many had run the 
full length of the time allowed by the rules as 
weekly recipients of donation benefit. 

The net income of the Society for the past year 
was 38,777/. 14s. ld. ; the total income for the 
previous year, 1880, was 45,9351. 17s. 9d. ; and in 
1879 it was 42,5471. 7s. ld. But in each of those 
years there were heavy levies, most of which were 
| dispensed with last year. The chief items of 
lincome were: Contributions, 36,667]. 12s. 2d. ; 
| entrance fees, &c., 721/. 15s. 4d. ; fines, 2951. 5s. 1d. ; 

sale of reports, cards, emblems, &c., 4341. 17s. 3d. ; 
| benevolent levies, 1291. 10s. 7d.: acknowledge- 
ments by aged honorary memberg 135/. 7s., the 





and England go on building at their present rates, | and that then there would be no difticulty in getting | balance being made up of bank interest, cash re- 


in 1885 England will only be superior to France in 
seagoing ships by two or three vessels, which is 
entirely insufticient considering the duties the Navy 
of this country had to perform in comparison with 
those of France. He also pointed out a matter of 
considerable importance, that of the ships now 


|the necessary amount of money. He contended 
| that the Navy Estimates were not sufticient to 
maintain the service in a proper state of efficiency. 
Much of the information given by Sir T. Brassey 
was of a very interesting character, but it did not 


meet the arguments advanced in favour of spending | 


building, only two, the Agamemnon and Ajax,| more money on the Navy; and we trust Sir E. 


|} turned, and several small and unimportant items. 
| The whole of the income for last year may be pro- 
| perly termed revenue, for no extraordinary levies 
| or other subscriptions were exacted. 

The total expenditure for the year was 36,535/, 
7s. 9d. In 1880 it amounted to 41,3011. 2s. 9d., 
and in 1879 it reached the extraordinary sum of 


could go through the Suez Canal; while France 
had more ships which could pass through the canal 
than this country. There is no doubt that this 
question of draught is of great importance, and 


80,809/. 6s. 8d. The chief payments in respect of 
benefits last year were as follow: Sick pay, 
64401. 17s. 1d. ; funeral benefits, 2155/. ; superan- 
nuation, 45371. 4s. 8d. ; accidents, 1099/. 3s. 10d. ; 


_J. Reed will, ashe contemplates, in the event of the 
| same sum being brought forward next year, call the | 
Government of the day to account for bringing in | 


| insufficient estimates. No member of the House 





sufficient attention does not appear to have been | is so well versed in the facts of the case or so well | donation, or out-of-work relief, 18,310/. 88. ; bene- 


given to it. 
~ Lord Henry Lennox considered that our iron-| find himself supported by a number of influential 
clad Navy at this moment was utterly insufticient, | members, whose voice could not be set aside by the 
not only for the safety of our shores, but for the | Government. 
protection of our commerce. He advised an! There is no reason why we should not be superior 
increased vote for the Navy. 
Almost all authorities appear to agree that the | bination, and we think to all thoughtful English- 
Navy of this countryisfar less powerful than it should | men, it will appear desirable that we should possess 
be, in order to sustain her prestige, and protect her | the superiority. For our Navy to be beaten at sea, 
varied interests, excepting always those authorities | would mean disaster for England, but for any other 
who are for the time being immediateiy responsible. | country to be so beaten would be comparatively of 
Neither party appear to have the courage of their, small importance. We depend for our existence 
opinion ; each preferring the risk of being branded | as a great power upon our Navy. 
as traitors in the event of a national disaster, to 
having the stigma attached to them of being the 
first to come to Parliameut and ask for a consider- 
able increase in the Navy vote. Before Sir T. 








THE IRONFOUNDERS’ SOCIETY. 
THE seventy-second annual report of the Iron- ; 
founders’ Society is more cheerful in its tone than 
any issued since 1877. The report for 1880 said 


Brassey joined the Board of Admiralty he was among 
those who doubted the efficiency of the Navy, but 


| able to discuss them as he, and he would doubtless | 











after he became a member of the Board he was 


that the favourable impressions as to the anticipated 





volent grants, 43/. 5s. ; and grants to other trades, 
35/, 
2611. 


The strike pay during the year was only 
11s. 10d. These amounts compare favour- 


|ably with those of 1880, but the saving has chiefly 
| been with respect to donations, in which benefit 
|in ships to France and any other nation in com- | there was a decrease of 6034/1. 2s. 6d. The ordinary 
| Friendly Society benefits—sick pay, funeral allow- 


ance, and especially superannuation benefit—are 
large items in the annual balance-sheet, and the 
latter is still a matter of anxiety to many of the 
most experienced men belonging to the union. The 
cost of strikes or disputes, both last year and in 
1880, was but nominal, it being respectively but 
2611. 11s. 10d. in 1881 and 309/. 4s. in 1880 respec- 
tively. In 1879 it amounted to 5386/. 12s. 7d., 
the whole of which was spent in resisting reduc- 
tions in wages. 

The management expenses are given in much 
detail, and may be summarised under their several 
heads, thus : 
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GONDOLA CAR FOR THE NEW YORK CENTRAL RAILROAD. 
CONSTRUCTED BY MR, LEANDER GAREY, SUPERINTEN DENT OF CAR DEPARTMENT. 
(For Notice, see Page 136.) 
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Salaries : 108 branches, and general office. £  s. d. 

108 secretaries 1059 11 6 

108 presidents... 95 14 10 

108 treasurers... 43.13 8 

218 auditors ‘ ; 94 14 10 
108 visiting stewards (sick 

benefit) ; 7 a 148 11 0O 

216 cash and check stewards 138 17 8 
Delegation expenses, time and 

travelling . ; ; : 7 17 11 

Executive and appeal committees 4815 0 
Banking expenses, trustees, and 

treasurers . wae ae 
Rent of offices and club-rooms, gas, 

taxes, fuel, Ke... . , 40411 0 
Printing, stationery, books, em- 

blems, &e. ... ‘ ; ee 1232 14 0 
Postages, parcels, telegrams, money 

orders, Ke. ... ; ae a 107 2 S& 

Goods, repairs, removals 6 5 10 
Law expenses, errors, and deti- 

ciences sa Ae 1312 2 
Total for the whole Society, 108 

branches 35038 9 7 


The printing account includes 658/. 14s. 6d. paid 
in advance for emblems, which amount, besides a 
sum nearly equivalent to the item in the present 
year’s account on the income side of 434s. 17s. 3d., 
will ultimately be returned as income. Making 
this reduction, the total cost of management will 
be about 2409/7. 17s. 10d. out of a total income of 
38,777/. 14s. 1d. The total defalcations for the 
year was 61, Os. 3d., which amount was treated as 
a deficiency of account, and the total law expenses 
were only 2/. 2s. 8d. It is but fair to bear in mind 
that the officers of the numerous branches of this 
Society are but poorly educated men, and the fact 


to be recorded to their credit. 

The cash balance at the close of the year’s 
accounts, was 99451. 
At the close of the year 
the balance was reduced to 1908/. 14s. 10d., 


year of 2242/. 10s. 4d. 
1879, 








| 38771. 


_and effects. 


of there being so few errors or deficiencies deserves | 


2s., being an increase on the | 


and the outlook for 1880 was dark and gloomy in 
the extreme, for a very large number of men were 
still on the books receiving donation benefit, sick 
pay, and superannuation ;allowance. To the cash 
balance must be added as an asset the sum of 
14s., being arrears due from members 
who are behind in their payments, but have not 
ceased to be members on that account, for they will 
pay up in the course of the year, or the majority of 
them will. The total worth of the Society in cash 
and assets will, therefore, be about 13,822/. 16s. 6d., 
exclusive of branch property, stock, office furniture 


the Society has paid away in provident benefits— 
exclusive of strikes or disputes of any kind— 
262,043/. to members out of work, to sick members, 
for accidents, and in superannuation and funeral 
allowance ; and this strain has been borne by the 


! contributions and levies of the members themselves 


without any extraneous help, or even without 
‘* benefits or leads,” at one time common among 
working men. 

The expenses of the general office are sepa- 
rately given. The income was, including balance, 
19091. 5s. 1d., the expenditure was 1804/. 12s. 5d. 


‘The latter includes 39/7. 19s. 6d. for fifty-three 


executive meetings, inclusive of travelling expenses ; 
corresponding and assistant secretaries’ salaries, 
243]. 16s.; and rent, gas, and fuel, 751. 12s. 9d. 
The remainder was spent in printing, postages, and 
general management expenses as before given. 
the printing account the number of reports and 
other publications issued are stated; it includes cost 
of 76,350 monthly reports of eight pages each, and 


11,000 copies of the annual report, 200 pages each ; | 


besides many thousands of circulars, forms, lists, 
and other printed matter. 

The death roll contains the names of 173 members, 
and 103 members’ wives for the year 1881—heart, 








At the beginning of 1876 the cash | 
| balance stood at 65,395I. 6s. 7d., since which time | 


| 


| 


' 





chest, and lung diseases are the great enemies to 
the workers in this trade. The average ages were, 
however, high—about 48 and 47 years respectively. 

The total amounts paid for benevolent purposes 
alone, quite irrespective of strike pay, or the cost 
of labour disputes of any kind, during the last 
thirty-four years, are summarised thus : 


en ae 

Donation—out of work relief 929,205 15 3} 
Sick pay... ia ads 32,330 1 45 
Superannuation allowance 56,850 14 25 
Funerals a 39,355 5 44 
Accidents a 27,624 3 113 
Total for 34 years... 785,366 0 25 


All of this amount has been subscribed by a society 
never exceeding in numbers some 12,630 members ; 
and averaging only for the above period about 9000 
members a year. 

In addition to the foregoing, 4712]. was granted 
to members emigrating during the twelve years 
ending with 1874, since which date emigration 
benefit, as a distinctive item in the annual accounts, 
has been discontinued. But a large amount has 
been given to distressed members in the shape of 
benevolent grants, and also to other trades when in 
distress, by the Ironfounders’ Society. These 
grants during the last five years have not been so 
great as formerly, for the simple reason that the 
drain on the funds was too heavy to permit of 
generous contributions to objects outside those 
specified in the rules. 

The prospects of the Society are brighter now 
than they were when the year closed, and were 

prighter at the date of the issue of the report, for 
the revival of trade had completed a wider circuit, 
and had touched industries which had completed a 
wider circuit, and had touched industries which had 
been stagnant for a long time past. But the tide 
of prosperity is not yet at its flood for this particular 
trade, or else some changes are taking place in its 
internal economy, the full development of which is 
not apparent even to the practised eye. 








THE EGYPTIAN CAMPAIGN. 


THE campaign operations during the last week 
confirm the anticipation that engineering operations 
would form a very prominent feature in all the 
movements undertaken. Nothing daunted by the 
failure of the first train service for field tactics, to 
which we referred last week, a second was rapidly 
organised for a more definite object. The recent 
reconnoissance by Sir A. Alison towards the posi- 
tions held by Arabi Pasha outside Alexandria clearly - 
demonstrated the value of properly arranged rail- 
way service in aid of warlike operations wherever 
lines run close to the neighbourhood of strategical 
or tactical positions. The lessons learnt by the 
Franco-Prussian war of 1870-71, have clearly not 
been lost upon those who have charge of the opera- 
tions in Egypt. And as Sir A. Alison happens to 
be the executive head of the British Intelligence 
Department, he possesses a full knowledge of what 
this assistance can do for any chief of an expedition 
operating in a country intersected by railway lines, 
which create stations that must perforce form 
strategic and tactical points of the highest value. 

The reconnoissance undertaken by Sir A. Alison 
had a fourfold object, which may be stated to be: 1. 


| To ascertain if Arabi was holding his present posi- 


| 
| 
| 





Tn | 


tion as a feint while he was carrying out a retire- 
ment upon Damanhour junction on the main line to 
Cairo. 2. To endeavour to find out the numbers 
and dispositions of the enemy’s force in the vicinity, 
and the probable strength of their entrenchments. 
3. To produce a moral effect that would influence 
the latterly increasing boldness which the enemy 
had displayed. 4. To accustom his troops to field 
movements of an extensive character, so that they 
might acquire requisite steadiness under fire. The 
train service consisted of an armoured engine and 
three trucks containing a 40-pounder gun, two 
9-pounders and several Nordenfelts and Gatlings. 
This was followed by a train conveying a battalion 
of marines 800 strong. The two trains advanced 
along the track which runs past the Millalah junc- 
tion on the line towards Damanhour and reaching a 


| point near to the Millalah junction, stopped and dis- 


charged the marines and the blue jackets with their 
two 9-pounder guns. The marines and guns then 
pushed forward under the protection of the railway 
embankment, while the 60th Rifles and half batta- 
lions of the 38th and 46th Regiments, approaching 
from the British positions close to the water works 
at Ramleh, converged upon the point to be reached 
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by the two forces. The 40-pounder covered from 
the train the advance of the marines on the right, 
while a 9-pounder attached to the left body fired 
from the towing-path of the canal, which here takes 
a course close to the line of railway, a position near 
which point of conjunction was to form the extent 
of the reconnoissance. The whole of the enemy’s 
front line of outposts was carried, and the converging 
forces joined each other at the point aimed at, 
where a stubborn resistance took place, and 
trains filled with Egyptian troops being seen 
to be rapidly coming up to reinforce the enemy, 
and darkness setting in, it was decided to 
retire. Observations were rapidly taken from a 
slight eminence gained in the advance, and the 
object of the reconnoissance was thus attained. 
The enemy appeared as if resolved to cling to his 
present position beyond Ramleh and Millalah, for 
the present at least. His strengthened entrench- 
ments and the numbers of his troops pointed to 
the fact that no retirement upon the strategic junc- 
tion at Damanhour had actually commenced. _ It is 
now possible that General Alison, by continued 
demonstrations, may hold Arabi to his purpose of 
remaining where he is until sufficient force 1s con- 
centrated near Alexandria to act upon his lines of 
communication with Cairo vid Damanhour. It is 
satisfactory to note that the whole of the troops 
engaged behaved uncommonly well. An excellent 
opportunity was given for battalion and company 
commanders to move their men according to the 
new order of attack which has become necessary 
through the introduction of long range and close 
shooting weapons. The 40-pounder from the train, 
and the 9-pounders manned by the sailors quickly 
silenced the fire from the few guns which the enemy 
brought forward to resist the advance. A very 
heavy musketry fire was kept up from the first 
moment that the opposing forces came into col- 
lision, and it was a fortunate circumstance for our 
troops that the Egyptians fired high, or the list 
of killed and wounded would have been an ex- 
tensive one. The sectional rushes of our infantry 
were well sustained, proving that the men were 
well under the command of their leaders. The 
officers in charge of companies gained experi- 
ence in taking advantage of cover and the ine- 
qualities of the ground over which they moved, as 
well as proving their capacity for individual control 
of battalion units. The retirement was especially 
well carried out by alternate files with the regu- 
larity of a field-day, the men showing the greatest 
possible steadiness. The marines and 9-pounders 
reached the train in waiting for them, and then 
returned to their positions near Alexandria. The 
60th, and wings of the 38th and 46th marched back 
to the entrenched water works at Ramleh. The 
whole evening’s work was admirably done, and the 
information and experience gained quite answered 
the object of the reconnoissance.” 

From information gained from the best sources, 
it now seems clear that the theatre of operations is 
to be extended to the line of the Suez Canal, thus 
embracing the whole of lower Egypt, and forming 
fresh bases of operations from the canal line against 
Cairo. The possession of the lines of railway inter- 
secting the theatre of operations by Arabi renders 
movements by the shorter lines of operation from 
the line of the canal a work of considerable diffi- 
culty. The prompt occupation of Suez by Admiral 
Sir W. Hewett, and his active measures for securing 
the water supply and placing it in a defensive state, 
merit the highest approbation. It matters not 
whether his judicious act was done with or without 
orders. It is now accomplished, and a landing- 
place for the Indian contingent is secured, and an 
additional base of operations from the line of the 
Suez Canal is in our possession. It is most unfor- 
tunate that Ismailia was not occupied. 
had not sufficient troops or marines at hand to hold 
it against a determined attack by the Egyptian 
troops, the place had to be left for the occupation 
of the enemy, who have now become fully alive to 
its importance as a strong strategical point, anda 
force of Egyptians has encamped close to it with the 
evident resolution to make a fight for its possession, 
as well as for other points along the line of the 
canal, which, indeed, should be patrolled if possible 
from both Port Said and Suez by armed steam 
launches or gun-boats. 

We are unable to state positively the details of 
the construction of the armoured train which so | 
well assisted last Saturday’s reconnaissance. Yet | 
its construction cannot be essentially different 
from the armoured trains which acted against the! 
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Prussians at the siege of Paris in 1870-71. These 
trains were originally designed for the transport 
and cover of the mitrailleuse, the value of which, 
on its first adoption into the French service, was 
greatly over-rated. It was then considered more 
advisable to restrict the use of the trains to guns of 
a heavier nature, which would throw shells produc- 
ing considerable effect, and which would also be 
effective and accurate at long ranges. Ordinary 
locomotive engines were screened with an iron 
shield about 2 in. thick. These locomotives were 
to draw or push two wagons each. The first 
wagons were made without any revolving carriage 
for the guns, which simply fired over the end of the 
wagon. But afterwards a turret supported on 
rollers and pivotting on a central pin was added, 
the gun firing through an opening in the turret. 
The iron plating on the carriages was about 2 in. 
thick, and was carried to a height of about 4 ft. 6in. 
above the platform of the gun and downwards to 
within a foot of the top of the rails. 

Asa matter of course, there must always be a 
good deal of chance in the life of constructions of 
this nature when in action, especially against 
artillery of long range and penetrating power as that 
improvised for thetactical operations which have just 
been aided by their use, one well-directed shot 
being suflicient to disable the entire train. The 
object is therefore to bring up the troops sufficiently 
near to the point of attack with the least possible 
amount of danger to the locomotive, the fact of a 
truck being damaged not being of great consequence. 
Some of the French wagons were struck by shells 
from the Prussian field guns, but the engines were 
untouched, and the wagons only slightly damaged. 
They had no springs, and their beds were about 
16 ft. long, and were supported on four pairs of the 
strongest locomotive tender axles. It is scarcely 
likely that the wagons at Alexandria were so 
efticiently prepared for defence as those we have 
described, but with the exception of the turrets, 
they were constructed on much the same principle 
as those used by the French at Paris in 1870-71. 

The eighth company of Royal Engineers, which 
has ‘been specially selected to form a trained railway 
corps, embarked on board the Canada on’ Tuesday 
last, accompanying the railway matériel which has 
been so carefully provided for the expedition. 
It would be a wise arrangement if measures were 
taken in time of peace to have a ‘certain portion of 
our Royal Engineers, and even of other corps, 
practised in railway work of every description. The 
extensive railway system of this country offers 
great facilities for this arrangement. It is known 
that other countries possess special army railway 
corps who are ready at a moment’s notice to take 
the entire management and repair and constructive 
work of railways. There is no such organisation in 
the British service. Thus, when a war breaks 
out a rapid and naturally restricted course of 
practical instruction has to be gone through 
to the delay of organisation of the operations to 
be undertaken. This present defect in our mili- 
tary organisation is one of the earliest lessons we 
have learnt in connexion with the expedition to 
Egypt, and which we hope will not be lost upon the 
authorities responsible for our military system. 








NOTES. 

Tue New German Macazine Gey. 

THIs weapon, which is considered by the Ger- 
man Government to have proved itself the most 
suitable military repeating rifle, is the invention 
of Messrs. Mauser, the originators of the present 
German regulation rifle. The magazine consists of 
a tube contained in the stock, and has a spiral 
spring which keeps the cartridges up to the breech 
action. When the bolt is withdrawn, a cartridge 
—which has been forced out of the magazine by 
the spiral spring—is raised up to the level of the 
cartridge chamber, into which it is driven by the 
bolt as it returns. The whole action of loading is 
comprised in the backward and forward motion of 
In order to avoid waste of ammunition, 
a lever is attached to one side of the action, by 
which the magazine can be instantly closed, the 
gun being then loaded and fired as an ordinary 
breechloader. The reloading of the magazine is 
stated only to occupy a few seconds. This system 
can be applied to the Mauser rifles of 1871 model 
now in use, at very small cost. Two thousand of 
these weapons are in course of construction, and 
will be served out as quickly as possible to one of 
the grenadier regiments now quartered in Spandau. 





FRiIcTION AND ELECTROLYSIS. 

The electromotograph of Mr. Edison has attracted 
the attention of physicists to a new fact, namely, 
the variation of friction between a metal surface 
and an electrolyte, when an electric current tra- 
verses the points in contact. - In 1879, M. Koch 
(Wiedemann’s Annalen, No. 9, p. 92), showed that 
polarisation by oxygen altered the rubbing surface 
of platinum or palladium in such a manner as to 
increase the friction. Polarisation by hydrogen 
does not produce, according to him, any effect. 
These experiments have been repeated by M. 
Krouchkole, an assistant of M. Jamin, in a dif- 
ferent manner, and he finds that polarisation by 
oxygen increases the friction whilst polarisation 
by hydrogen diminishes it. Platinum brushes were 
caused to rub upon a turning surface of glass 
moistened with dilute sulphuric acid. The current 
from a single Daniell cell was passed across the 
rubbing contact. The other electrode consisted of 
a copper rod plunged in a solution of sulphate of 
copper, an electrode which, according to M. Lipp- 
mann, is impolarisable. The platinum brushcs 
are connected to a delicate balance, whose needle 
indicates the pull upon them. It is thus easy to 
show by the deflection of the needle that polarisa- 
tion by oxygen increases the friction between the 
platinum and glass, whereas polarisation by hy- 
drogen diminishes it. 


Voratiuisinc Merats In Vacvo, 

Most experiments on the volatilisation of metals 
by the electric arc or otherwise have usually taken 
place in air or gases under ordinary pressures ; but 
M. Eugene Demargay has recently obtained volatili- 
sation at much lower temperatures by diminishing 
the pressure of the gas by which they are sur- 
rounded. Until now his experiments have been 
made with the more volatile metals, but he intends 
to extend the field of his experiments. His appa- 
ratus consists of a crystal tube 12 centimetres in 
diameter, containing ,the metal and closed at its 
extremities. The heating is effected by vapours of 
sulphur, mercury, aniline, water, and other sub- 
stances, giving temperatures ranging from 440 deg. 
Cent. to 100 deg. Cent. The vacuum is obtained 
by a Sprengel pump, and the tube is then heated 
in the vapours mentioned, at the same time that 
the pump is worked. A fine U tube, which enters 
the crystal tube until its bend is about 2 centi- 
metres from the piece of metal, is traversed by a 
current of cold water and serves to condense the 
volatilised metal. When the heat is applied a con- 
siderable quantity of vapour is given off, and this 
condenses rapidly on the bend of the cold water 
pipe forming a dark deposit which in time acquires 
a metallic tinge. Cadmium, zinc, antimony, bis- 
muth, lead, and tin have been volatilised in this 
way, at temperatures of 160 deg. Cent., 184 deg. 
Cent., 292 deg. (antimony and bismuth), and 
360 deg. Cent. (lead and tin) respectively. At 
higher temperatures the deposits are more abun- 
dant; but M. Demargay has not proved any volatili- 
sation at inferior temperatures to these given. He 
does not doubt, however, that volatilisation at lower 
temperatures does exist ; but it is masked by the 
formation of a thin layer of sub-oxide of a deep 
colour, which is less volatile than the metal itself. 
In such cases the metallic sublimation begins after 
this protective skin is broken. 


THE AMPLITUDE OF TELEPHONE VIBRATIONS. 

The amplitude of the vibrations of a Bell receiv- 
ing telephone have been ingeniously measured by 
M. G. Salet. To the iron diaphragm of a Bell 
telephone he fixed a little disc of glass weighing 
0.45 grammes, and in front of it placed a second, 
giving a set of Newton’s rings by pressure against 
the first. The arrangement it will be seen resemble . 
Fizeau’s plan for studying dilatations. When the 
telephone is spoken to direct, at a distance of 15 ft. 
or 20 ft., or when a current is sent through it from 
a good transmitter, such as Bottscher’s, which 
requires no battery, the rings are seen to lose their 
distinctness, and disappear if the voice is raised a 
little. The rings, in fact, vibrate in correspondence 
with the diaphragm of the instrument, and it is easy 
to calculate from the displacement of the rings the 
amplitude of the telephone vibrations. To estimate 
the displacement of the rings, a turning disc per- 
forated with holes like a phénakisticope, is placed 
before a receiver which is caused to emit a con- 
tinuous note. Fora certain speed of rotation the 
rings reappear with distinctness. If, then, one blows 
through the disc so as as to make it act like a syren, 
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unison with that transmitted by the telephone. If 
it is lowered or raised slightly, the rings oscillate, 
at first gently, then with such rapidity that they 
become invisible. Whilst they oscillate their dis- 
placement can be estimated. In one experiment 
made by emitting in the transmitter the ‘‘la” of the 
diapason, or the vowel “‘ u” with moderate intensity, 
the displacement was equal to the distance between 
two consecutive rings. This corresponds to an 
amplitude of the telephone plate of from two to 
three ten-thousandths of a’millimetre. When the 
displacement is not equal to the distance between 
two rings, the brightness of the ring taking a point 
of the glass plate as zero, will give an estimate of 
the strength of current in the telephone. 


Tae Wixter Evecrric ExuHrsirion. 

Last week we called attention to the proposed 
electrical exhibition to be held at the Westminster 
Aquarium during the coming winter; we may now 
add a few supplementary remarks to that notice. 
It is intended that the exhibits shall, as far as 
possible, be subjected to practical and useful tests, 
with the view of ascertaining the actual and relative 
values of the various systems and apparatus shown. 
Thus a preliminary programme has been arranged 
for testing the different kinds of incandescence 
lamps, for the best system of which, a prize of one 
hundred guineas will be offered. It is proposed 
that each exhibitor entering this competition should 
be allotted a chandelier of 100 lights, the details of 
arrangement being left to the respective exhi- 
bitors, while the directors of the exhibition will 
retain the entire control of the various chandeliers. 
A record of all renewals rendered necessary 
will be made, the different causes of such 
renewals being noted ; from time to time, photo- 
metric measurements will be taken, and the 
power absorbed in producing the light will be 
accurately ascertained. The duration of lighting 
during the proposed term of the exhibition will be 
about 800 hours, and as it is intended to make the 
necessary tests frequently, a very accurate estimate 
of the relative values of different systems will be 
obtained. In a similar way, information will be 
gained in reference to storage batteries, and a prize 
of 100 guineas will be offered for the best system, 
including batteries, adapted for a central depét, and 
small portable wires to feed six incandescence lamps. 
The electrical engineer to the exhibition is Mr. 
W. D. Gooch, and under his able management the 
undertaking should prove a complete success, the 
extent and site of the building rendering it pecu- 
liarly well adapted for an exhibition of this kind. 


A Tratn TELEGRAPH. 

A trial was made recently on the Atlanta and 
Charlotte Railway, in America, of a new plan for 
enabling a railway car in motion to communicate 
by telegraph with the stations on the line. It is 
the invention of Captain C. W. Williams, U.S.A., 
and consists of a telegraph line laid along the track 
but interrupted at frequent intervals, and the ends 
of the break brought to key blocks mounted upon 
the sleepers or ‘‘ cross ties.” The key blocks carry 
two metal rollers, to which the ends of the line are 
connected, and when these rollers are depressed 
they interrupt the circuit of the line. When in 
their normal position the circuit of the line is com- 
plete. The bottom of the special car, which is 
selected as a telegraph office, has a projecting shoe 
covered with two metal strips or bars which, as the 
car passes along the line, make contact with 
the rollers and depress them, thus interrupting the 
circuit at that point, and thereby throwing the 
telegraphic apparatus of the car into the circuit at 
that point. ‘This is effected by having the appa- 
ratus connected up between the two strips. These 
are made of sufticient length to keep the car always 
in circuit with the line by the rapidly succeeding 
key blocks and rollers. The current enters the car 
through one roller and strip, and after passing 
through the telegraph instrument on board returns 
to the line through the other strip and roller. The 
advantages of this system may be considerable in 
certain American districts, or in case of accident. 
It enables a station-master to clear the position of'a 
train on the way; or two trains to inform each 
other of their whereabouts. The establishment of 
such a system would, however, entail considerable 
expense in this country owing to difficulties of 
insulation. In the trial at Atlanta some 200 yards 
of track were adapted to the apparatus; the key 
blocks being placed every 40 ft. Messages were 
received in the car when at rest and in motion, the 
highest speed tested being 25 miles an hour. 





Tue Russtan VoLunteer FLEE. 

When a war between England and Russia seemed 
probable, in the year 1878, a subscription was raised 
by private persons in Russia for the purchase and 
equipment of a fleet of cruisers, to act against our 
mercantile marine, and harass our commerce. They 
were fortunately not required, and it has since been 
a constant question what should be done with them, 
as their warlike arrangements made them unsatis- 
factory for commercial uses. The fleet at first con- 
sisted of three vessels, the Russia, Moscow, and 
Petersburg; and the Government came to the rescue 
by employing them to transport the troops home 
from the seat of war. In this way they earned 
enough to pay their way for the first year, and the 
company to which they belonged was able to com- 
plete its organisation and arrangements. Another 
steamer, the Nischni-Novgorod, was added to the 
fleet; and in 1880, the company undertook a 
regular service of passengers and goods between 
Odessa and the extreme eastern ports. As their 
vessels drew too much water for most of the Siberian 
harbours, they purchased the Wladistock, a steamer 
of only 1000 tons, for this service. The Government 
then assigned to them the conveyance of convicts to 
Siberia, a work for which their semi-military con- 
ditions render them peculiarly suitable, and which 
can be carried out by them at considerably less 
expense than by ordinary ships of war. Much 
suffering is saved to the prisoners by being sent by 
sea, and thus saved long marches on foot. These 
boats are also used for military transports, special 
contracts being made with the company ; and they 
have performed useful service by transporting six 
torpedo boats, completely put together—a thing 
which could not have been done by any ordinary 
mercantile vessel. Although the company has made 
no profit, it has so far been able to pay its expenses, 
which is perhaps as much as can be expected from 
steamers of such a hybrid type. 


RepvuceD WaGEs IN THE IRON TRADE. 

When within a week of having received an advance 
of wages workmen receive notice that a claim for a 
reduction will be made at the close of the agree- 
ment, it is fair to assume that there is good ground 
for such a resolution. This is what has just taken 
place with the ironworkers in the north of England. 
The award given some months ago by Mr. Pease— 
now Sir Joseph Pease—gave 24 per cent. advance of 
wages, commencing in August, and a further 23 per 
cent. a little later, its operation ceasing in the month 
of October. Ata meeting of the Board of Arbitration 
notice was given that a reduction would be claimed 
by the employers from the latter date, the amount 
not being yet specified. It is to be expected that 
the usual course will be allowed in regard to this 
claim, that it will be referred to arbitration in 
due course. But the fact that such a notice is 
given, proves that the owners of the finishing iron 
works believe there has been a great change in the 
months since the award, and that change has not 
been for the better in their trade. The market 
price of plates and of other classes of iron has 
been reduced, and it may be assumed that there 
has also been a reduction in the realised price ; 
but on this point the official reports of the ac- 
countants will shortly enlighten us. It is true, 
on the other hand, that it is long since there has 
been so great a scarcity of ironworkers; the number 
of iron works that have been started is so large that 
it has made labour in the north of England—iron- 
workers’ labour, that is—exceedingly scarce. But 
hitherto the chief of the causes that have affected 
the wages of the workmen, has been the realised 
price of the iron which that labour “finishes,” and 
it is probable that the ultimate decision will be 
given from the price. Hitherto, the tendency this 
year has been upwards, though the movements 
have not been very rapid ; and the table of uncom- 
pleted contracts that was produced at the time of 
the last arbitration pointed to an increase of the 
prices for the quarter that has passed and for the 
one now running its course. It would need a 
modification of those figures by iater contracts to 
give a realised price low enough to affect the wages, 
for should the claim be referred to arbitration it 
would be the figures for the current quarter that 
would be looked to, to decide it. The course of 
events will be watched with interest to learn in 
what respect the change has taken place that has 
made the condition of the manufactured iron trade 
so different to what it seemed a short time since. 


Tue FuTurE OF THE ITALIAN Navy. 
Considerable dissatisfaction is felt in Italy at the 





condition of the national defences, especially naval. 
Her geographical situation marks her out as destined 
to be a maritime power, the power best fitted to 
dispute or to share with us and France the com- 
mand of the Mediterranean. So far from doing 
this, she would be at present unable to defend her 
own long coast-line from attacks, and could not 
rely upon being able to prevent the landing of a 
hostile army, if rapidly despatched from Nice or 
Marseilles. Her old vessels of war are slow, de- 
ficient in water-tight compartments, capable of 
carrying only a small supply of coal, and quite 
unfit to resist modern heavy artillery, and above all 
torpedoes. Her new vessels, though magnificent, 
are enormously costly, will not be ready for years, 
even then will be inferior in number to those that 
could be opposed by France or England, and at 
any time will be liable to be disabled and sent into 
port for repairs by the explosion of a single torpedo. 
As a matter of fact, Italy can at present command 
only from twenty to thirty torpedo boats, one 
armoured cruiser, and two first-class ironclads, the 
Duilio and Dandolo. The rest of her naval material 
is more or less out of date. Two more cruisers 
are being built, the Lepanto will be launched 
next year, and four more of her class will 
follow her within the two following years. In an 
article published simultaneously in the Rivista 
Marittima and the Rivista Militare Italiana, Cap- 
tain Cottrau urges his fellow - countrymen to 
abandon this slow and costly system of accumula- 
ting a fleet, and multiply cruisers and torpedo boats 
instead of laboriously fabricating a few giants. 
Italy owes much to guerilla warfare on land, and 
she will owe more to guerilla warfare by sea, if 
she adopts it as her principle and gives up competing 
with her neighbours of longer purses. The days of 
classical naval battles are past, and victory will now 
in many cases follow rapidity of movement and adroit 
use of the torpedo. So far as speed in concerned, 
the Duilio and Dandolo leave little to be desired, 
the former making 15 knots per hour, and the 
latter 16 miles. They are the most rapid ironclads 
afloat, but can yet be outstripped by cruisers built 
for speed and carrying a single heavy gun, or tor- 
mented by torpedo boats lying almost below the 
range of their ordnance. Much pressure is being 
brought to bear on the Italian Government by 
various authorities on naval matters to avoid going 
to further expense upon great ironclads, and spend 
freely upon these smaller types of vessels for coast 
defence ; but as the Naval Budget is fully appro- 
priated at present, and the Minister of Finance 
does not see his way to consent to additions to it, 
no practical effect has yet been produced. But the 
same considerations may be of value to nations 
better able to give them effect. 





TWO DISTINGUISHED RAILWAY MEN. 

1n the death of Mr. John Stirling, of Kippendavie, 
which was recently announced, the North British 
Railway Company has lost a distinguished public 
officer, a gentleman who, as the chairman of that great 
corporation, presided over its destinies for many years, 
and contributed very greatly to the industrial develop- 
ment of his native country. Mr. Stirling was so long 
associated with the railway interests of Scotland that 
he came to be regarded as a sort of ‘‘ Railway King,” 
a name to which he was more entitled than any railway 
magnate since the days of ‘‘ King Hudson.” His con- 
nexion with railways began very early in the history 
of such enterprises, for he was one of the first directors 
of the Scottish Central Railway—the name originally 
borne by the trunk connexion between Greenhill, 
Stirling, and Perth, over which the whole of the traffic 
between the north and south of Scotland passes, ex- 
cepting such portion as crosses the ferry on the Forth 
between Granton and Burntisland. When the grand 
dreams of Richard Hodgson crumbled to pieces, as a 
result of the collapse in the North British Railway 
Board, shortly after the awalgamation of the Scottish 
North-Eastern and the Caledonian systems waseffected, 
all eyes were immediately turned to Mr. Stirling to 
weather the storm. That gentleman entered upon the 
duties of the chairmanship in the month of December, 
1866, a post which he occupied with great credit to 
himself and with great advantage to the North British 
Railway Company, until the day of his death. Born in 
August, 1811, he was close upon seventy-one years of 
age when he died. Mr. Stirling’s successor was ap- 
pointed at a meeting of the North British Board, held 
on Thursday, the 3rd inst., the choice having fallen 
upon Sir James Falshaw, Bart., a gentleman who had 
for some time been the deputy-chairman of the Board, 
and who has been practically identified with rail- 
ways from his youth. He served his apprentice- 
ship as a civil engineer in his native town—Leeds— 
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after which he devoted his attention to the first rail- 
ways in his own country. By-and-by he entered into 
business on his own account, and soon became con- 
nected with Mr. Joseph Locke, C.E., and with Mr. 
Thomas Brassey, Mr. Mackenzie, and Mr. Stephenson, 
and was engaged in various great railway under- 
takings, one of which was the construction of the 





existing ore is such as to be worth working. It is 
expected that the annual yield will be at least from 
100,000 to 150,000 tons. 





La Houille (Paris, July 28) complains of the prefe- 
rence shown by Italian Railways for English over 
French coal, and says that 95 per cent. of their total 
Lancaster and Carlisle Railway, afterwards continued | consumption is of British origin. This preference is 
into the Caledonian, Scottish Central, and Scottish | considered to be entirely due to the very low rate of 
Midland Railways, as far as Forfar. After many | freight between English and Italian ports, and the 
years of hard work, Mr. Falshaw sought some repose, opinion is expressed that unless extremely reduced 
and for that purpose he settled down in Edinburgh in | rates are accepted by the French railway companies, 
the year 1858, and almost ever since then he has been | little or no improvement is to be expected. 
occupied in municipal and railway matters in his | . = a 
adopted country. Some years ago he was Lord Provost | The Monitews des Intéréts Matéviels (Brussels, July 30) 
of Edinburgh, and in that capacity he had the honour | announces that the question of the Siberian railways 
of baronet conferred upon him by the Queen on the | will very shortly be definitely settled. One line is to 











occasion of the unveiling of the Albert Memorial. Sir 
James has been a director of the North British Rail- 
way Company since 1875, and he is the chairman of 
the Forth Bridge Company ; and he also holds various 
other public appointments. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., July 29. 

TueE iron trade has been improved by a stronger 
demand, especially in foundry and forge pig, the supply 
of which for prompt delivery is not more than equal 
to demand when buyers are somewhat apprehensive of 
prices. All output of eastern furnaces continues to be 

romptly absorbed, and some sellers began to quote 

Yo. 1 foundry this week 25 dols. at furnace, which is 
50 cents. above average selling price for months. The 
underlying influence is the buoyancy of trade growing 
out of favourable crop returns. Nothing has arrested 
the upward tendency in railroad stocks, and it is pro 
bable the influences now controlling the market will be 
strengthened by newly developing influences. The 
tone of that portion of the American press, whose trade 
opinions are reliable, is stronger, though it is hardly 
probable that speculation will be developed. The 
heaviest wheat crop ever harvested is coming into 
market. Steel rail makers reported yesterday more 
active inquiry for future delivery. The threatened 
tariff reductions on steel rails may possibly be made 
before the gavel sounds adjournment, but the chances 
are against it. The internal revenue reductions are 
opposed,-and these may possibly fail of passage. 

The chemical interests have monopolised the atten- 
tion of the tariff convention this week. The Denvir 
Exposition opens on Tuesday with an address from the 
champion Protectionist, Hon. W. D. Kelley, known as 
Pig Iron Kelley. The minerals from thirty States are 
pouring in by car loads, and annexes are being rapidly 
constructed to furnish space for display. Though this 
point is 2000 miles remote from the coast, eastern 
visitors will be numerous, as eastern capital is deeply 
interested in the development of western and south- 
western mines. The Exposition will probably develop 
a boom in mining matters and investments, as the 
Cotton Exposition developed an interest in cotton 
culture and investment in southern lands and _in- 
dustries. The industrial situation is improving. The 
iron workers strike may be accepted as a long struggle. 
All the eastern mills are gradually increasing their 
orders, 

This week's imports are blooms, sheet and bar iron 
chiefly. The policy of blowing out furnaces because of 
the strike, may bea pennywise one, but the foolishness 
will be wiped out in pounds. The American policy of 
selling a pig of iron before it is cold has led to nume- 
rous and violent fluctuations, frequently disadvanta- 
geous to American trade. The Executive Board of 
the American Iron and Steel Association held a session 
this week at Cresson Springs, on the summit of the 
Allegheny Mountains, and issued a call for a con- 
vention of the iron and steel manufacturers of the 
United States to meet at that place, September 12, to 
do several things, among which are the presentation of 
the association’s views on the pending tariff revision, 
and a rearrangement of ore prices, if that be possible. 
The enormous profits of lake ore producers who sell 
ore at 10 dols., which cost them under 4 dols., is felt to 
be unfair, In view of the attack, the Bessemer steel 
rail interests are about to suffer. The convention will 
be large. The strikes are weakening in the coal 
districts. 








FOREIGN TECHNICAL LITERATURE. 
THE Rassegna (July 15)mentions that the tenders of 
Messrs, Elder and Messrs. Maudslay have been accepted 
for the supply of the engines for the new Italian war- 
vessels Ruggero di Loria and Francesco Morosini. The 
Italia Militare (July 19), however, says that only the 
former contract has been assigned. 


The Journal des Travaux Publics (Paris, July 20) 
expects that the iron mineral deposits on the coast 
of Tunis will prove valuable. The Mokta-el-Hadid 
Company began explorations in 1881, and has drawn 
up a complete plan of the metalliferous region, from 
which it appears that the quantity and quality of the 


| be constructed from Jelabuga, in the district of Wiatka, 
vid Nischnitaglisk to Tiumen. Another line will start 

}from Jelabuga, and have Kayzan and Nischni-Nov- 
gorod for termini. 

The contract for the two blast engines for the 
Société des Forges de Champagne at Saint Dizier, has 
been secured by the Soci¢té de la Meuse. 

The tenders invited by the French Minister for Public 
Works for the supply of 898,352 tons of steel rails, 

\in 20 lots, to be delivered in 1882-3-4-5, have been 
| rejected (with the exception of that for one lot,) being 
higher than the limit fixed by the department. 





From the Zeitung des Vereins Deutscher Eisenbahn- 
Verwaltungen (July 24), it appears that the Russian 
| Ministry of Transport has decided that it is advisable 
| to employ steam carriages for local traffic near large 
‘towns, on the Warsaw and Baltic railways. Both 
these railways have taken steps to obtain vehicles of 


| 


~| this class, and on the latter line, trial trips have 


| already taken place between St. Petersburg and Ora- 


| nienburg, Zarskoe Selo and Gatschina. The vehicles 
'are calculated for forty-four persons. The Baranow 
; Commission has decided that these carriages should be 
| employed to lighten the expense of passenger traffic in 
| theneighbourhood of large towns, where it is undesirable 


| to reduce the number of trains, but where the traffic is 
| not sufficient to support the expenses of the ordinary 
| rolling stock. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Owing to Bank Holiday 

there was a smaller attendance on ‘Change at Middles- 
| brough yesterday, and very little business was done. 
|The market was steady. Makers adhered to their com- 
| bination prices, but merchants offered No. 3 at 44s. 3d. per 
j ton, and big buyers got all they wanted at 44s, The 
| shipments are very satisfactory. This week it is believed 

that the returns will show a further increase in the exports 
| from Middlesbrough. There is, however, a great diffe- 

rence between the views of pig iron makers and merchants 
| as to the early future of the iron trade. 


The Manufactured Iron Trade. — Amongst manufac- 
/ turers in the North of England there are still numerous 
complaints of scarcity of orders for forward delivery and 
the continuance of low prices. It is, however, satisfac- 
tory to find that all the works remain in full swing. 


Wages of Ironworkers.—The iron manufacturers in the 
north of England have given notice, through the Board 
of Arbitration, that at the end of October next they will 
require a reduction of wages, and that before that time 
they will specify the amount of reduction they claim. 


Messrs. Bolckow, Vaughan, and Co.—A circular has 
been issued by Messrs. Bolekow, Vaughan, and Co. 
(Limited), of Middlesbrough, proposing to increase their 
capital 350,000/. The company wish to extend their 
steel works, and to raise salt from the rich deposits which 
underlie their Middlesbrough property. 


Proposed School of Science for Middleshrough.—It is pro- 
posed to form a school of science at Middlesbrough, the 
chief object being to afford facilities for the proper study 
of chemistry and mechanics. The leading ironmasters 
are favouring the scheme. 


The Steel Trade.—Dulness characterises this branch of 
industry. Prices are unchanged. 


The Cleveland Miners.—Throughout Cleveland the 
miners are tT well employed. At the Slapewath 
mines a eg ig 1as arisen as to the mode of paying the 
men. It is the practice to pay so much per ton for getting 
ironstone. Recently a system of payment by measure- 
ment has been introduced at Slapewath and the men 
object to it. About 150 of the men have given notice to 
leave unless they are henceforth paid by ton. 

Engineering and Shipbuilding.—On the northern rivers 
both these trades continue to flourish. They have work 
in hand which will occupy the shipyards and engine shops 
for many months. 

The Coal and Coke Trades.—The fuel trade is dull and 
prices are unaltered. 





GERMAN ToRPEDOES.—The German Admiralty is stated 
io be engaged in the construction of a new infernal 
machine, intended to keep any enemy’s ships from Ger- 
man ports. It is designated by the name of a submarine 
torpedo battery, and its construction is rigidly kept 
secret, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Samuel Fox and Company, Limited.—The report of the 
directors of this company states that the balance sheet 
shows a profit for the year of 43,381/. 10s. 2d., which, 
added to the balance of the previous year, gives a total of 
48,4427. 128. 9d. It will be observed that a new item, 
viz., Debentures of the Stockbridge Railway, 2100/.” 
appears in the balance sheet as an asset. The share- 
iter are aware that to raise the capital required for the 
construction of the Stockbridge Railway, this company 
took up all the ordinary shares, and guaranteed payment 
of principal with interest and dividends on the debentures, 
and the preference shares which were issued to the public. 
The debentures for the most part fall due on September 30 
next, and those now appearing in the balance sheet have 
been paid in anticipation. The others will be paid at matu- 
rity. It is proposed to declare a dividend at the rate of 15 
percent. per annum, towards which an interim dividend at 
the rate of 10 per cent. per annum was paid on the Ist of 
March last. This will leave 12,442/. 12s. 9d., of which it 
is proposed to carry 11,780/. 9s. 9d. to the reserve fund, 
making the amount at the credit of that fund 45,000/. 
which will enable the company to hold 12,000/. of the 
railway debentures, in addition to the ordinary shares. 
The balance, 662/. 3s., will be carried to the next year’s 
account. The capitalof the company is 3000 shares of 
100/. each, of which 80/. per share is paid up. 

Great Eastern and Great Northern Raihrays.—The 
Great Eastern Railway Company have commenced 
running passenger trains through to Lincoln and Don- 
caster, over the new Great Eastern and Great Northern 
joint line from Spalding to Lincoln. The new line is a 
continuation of one constructed some years since by the 
Great Northern Railway Company between March and 
Spalding. It has been carried out by the Great Eastern 
and Great Northern Joint Committee, and will be worked 
under the orders of that body. The effect of the new 
arrangement is that the Great Eastern Company will 
establish communication between South Lincoln and East 
London, to which it expects to deliver a large quantity 
of coal. The cost of the joint line between Spalding and 
Lincoln has been, in round figures, 1,000,000/. 


The Scarborough and Whithy Railway.—During the 
vast week the contractor for the Scarborough and Whitby 
Railway, Mr. Waddell, has constructed a temporary 

wooden bridge to carry the traftic over the road in West- 
borough, under which the tunnel connecting the line with 
the North-Eastern will be made, The temporary bridge 
is 25ft. wide, and the drift for the tunnel will be carried 
under it very shortly, the cutting having already been 
brought up close to the north side of Westborough. 

Electric Light.—The Urban Sanitary Authorities at 

Cleethorpes have determined to adopt the electric light for 
the district, and terms have been agreed upon for supply- 
ing the light for three years, 


Tinsley Rolling Mills Company.—The eighth annual 
ordinary general meeting of the shareholders in this 
limited company has been held. <A dividend of 12s. per 
share, being equal to 10 per cent. per annum, was declared 
payable on the 10th inst. The sum of 150/. was applied 
to the preliminary expenses account, which is now extin- 
guished. Mr. C. A. Branson was re-elected a director of 
the company. 


York Tramways. —On Saturday afternoon the lines 
throughout the city of the York Tramway Company were 
formally opened, the directors of the company being 
honoured with the presence of the lord mayor and 
sheriffs, who performed the opening ceremony. 

Traction Engines in Sheffield Strects.—The Local Govern- 
ment Board have intimated their intention of holding an 
inquiry at Sheffield on the 28rd inst. in reference to the 
bye-law proposal by the Highway Committee limiting the 
hours during which steam ecdietien should be used in 
certain streets. The Highway Committee proposed that 
the use of these locomotives should not > permitted 
between the’hours of nine a.m. and five p.m. It is further 
proposed that no locomotive shall remain in any street 
unless in the charge of at least one person, nor shall stand 
for more than twenty minutes in certain streets. 


The Yorkshire Railway Wagon Company (Limited).— 
The report of the directors for the half-year ending June 
30th last, states that company now owns 11,107 wagons, 
9 locomotives, and 130 railway carriages. The balance ot 
profit and loss amounts to 5521/, 2s. 1d., and out of 
that sum the directors reeommend that a dividend for 
the past twelvemonths at the rate 5/. per cent. per 
annum, free of income tax, be paid onthe 21st August 
next, which will absorb 4722/. 14s., and leave a balance of 
7981. 8s. 1d. to be carried to next account. 





Tue River WirHAM OvTrALL.—The enlargement of 
the grand sluice at Boston will be commenced immediatel y 
from the plans of Mr. J. E. Williams, M.I.C.E. The 
contractor is Mr. W. Rigby, of Worksop. 








Tue Lonpon AND GLOBE TELEPHONE Company.—The 
prospectus of this company has just been issued. It 
proposes to have a capital of 600,000/., divided into shares 
of 1/. each. The first issue will be for 270,000 shares, of 
which 90,000 are taken by the vendors in part payment, 
and the remainder is offered to the public. The company 
has arranged to acquire a considerable number of impor- 
tant patents as follows: the Dolbear Telephone Receiver, 
the Dolbear Transmitter, the Ander’s Microphone Trans- 
mitter, a telephone exchange switchboard, a signal bell, 
and the Skrivanow dry battery. With the use of these 
new and very efficient apparatus the company appears 
confident of being able to establish efficient and profitable 
systems of telephone exchange. 














Aue. 11, 1882. ] 


EN 


GINEERING. 


143 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 
ComPILED By W. LLOYD WISE. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


AUGUST 7, 1882. 


In the Cases of Inventions communicated from Abroad the'| 
Names, &c., of the Communicators are given in Italics) 
_ after Me. the Applicants’ Names. 





a eet 
Nos. | 
a | 


ES, &., 


oF APPLICANTS, 


A i A. Stevenson, Chester. | 


3639 J. Walker, Leeds. 
3640 | 


W. Maxwell, Gart- 


sherrie. 
9641 | Von Nawrocki. Stern 


and Sohn. 


3648 "2 T.J. , EMER South- 


$643 | A. , Brem2n. 
3644 | I. Kitser, Cincinnati. 


| 
$645 | Thom 
3646 | | Redfern. 


3647 | 
5) 


3649 | 


3650 | 


3651 
$652 | 


$653 | M "Vogt and A. Figge, 
3654 | | Clark. 


| 


Armant. 
Wurtz. | 
J. Brown, London. 


ABBREVIATED TITLES, &c. 


i intercepting, and collecting 
ust, 


urif coal gas. 
Distillation of tar, &c. 


| Shirts. 


Sculling boats on water. 


Manufacture of ammonia. 
| Indicating the presence of firedamp. 


| (Complete specification). 
n. Salomon | Anti-friction tearings for shafts, &. 


Dry destructive distillation. 
Packing for stuffing boxes. 


| Redfern. Henderson Fastening bocts, corsets, &c. 


and MeDonald. 


H, Handy, Edinoargh. | | — : a 


R. Redmse. Hebden | 
Bridge, York. 
Gedge. 


Boissié. | 


W. H. Chase, London. 


on. 
Elkins and 
Weston. 


$655 | 0. G. Pritchard, mei 


3056 | Lake. 


| _ Co. 
3657 | Lake. 


3658 
Aug. 2 


| 
| 





3650 | | 


3660 
$661 


3662 
3668 | 


| 


3064 | 


3665 
3666 


3667 | Haddan. Otte. 


3668 | 
3669 
3670 
3671 | 
8672 
8673 
5674 
3676 


8677 
3678 


3878 
3680 


8681 
3682 


=] 
a 


3690 
3691 
3692 


‘Hb 


$694 
3695 
3896 
3687 





} 





The Cowman | 
Cigarette Machine 


Chilton, 


W. W. Beaumont, 
London. 


Brydges, Grove and 


Pluimecke, 


| P. a Gohlis, 
J, W. Fletcher, Stock- 


| _ port. 
Sougenthal, Rerollon. 


H. _— Pendle- 


T. _ - 
J. Cunning! 
Sunderland. 

Cuttriss. Cuttriss. 

P. R. de F. d'Hamy, 
London. 


|B AJ pokes. Bolton. 
J. hittaker, Padi- 
, and x Clay- | 
don, Rishto 
. and J Brooke, Shef- 


z. _ Derby. 


J, Kirkman, R. Smith, | udrutsctare of figured cloth. 


~ 4 Ly Rares | 


E. yo Walsall. 

§. Williams, Newport. 
Thompson. Fraysse. 
Thompson. Sherwin. | 


Clark. De Lancey. 

Groth. Pichler and 
Sedldcek. 

Groth. Schauman, 


‘Jadelphia, U.8.A. 
J. Cowan, Garston. 
T. Green, Leeds. 
Lake. Newbury. | 
Lake. Coronini, 
Lake. Sample and 

Rabdl, 
| F. M. Eden, Kettering. | 
|. = h- Hircock, Bir- 
Ww. _ Tama, Shaw, 


Lake. Y 600 We 


J. R. Thomson, Buck- 
en. 

G. M. Edwards, Lon- 
on. 

Y. Duxbury, Over | 
Darwen. 


Gardner. Nichols | 
and Thomson, | 


Steam traps. 


| Softening and clarifying water. 


“ Tartarifuge” for preventing incrus- 
tation. 
Belt fasteners, &c. 


| Permanent way. 


| Saw-fling apparatus. 


Electric lamps. 
Machines for manufacturing ciga- 
rettes. (Complete specisication). 


Embroidery apparatus for sewing 
machines 
Steam pumps. 


Impressing postmarks, &c., applic- 
able to stamping machines, 
Mechanical musical instruments. 


Telephonic apparatus and circuits. 
Tube expanding. 


Securing tarpaulins 


over ships’ 
hatches. | 


| Plates of secondary batteries. 

{ — conductors and insulation; 
ered: 

~| Indicating position of railway, 
| _ Switches, | 
Lubricating spinning machines. | 
Looms for weaving. | 
| 
| Stoppering bottles. | 
Railway switches, signals, and 


| 

| 
| Manufacture of iron and steel rods, 
Preventing accidents on rail ways. 
Cleaning wool from burrs, &c. | 
Sliding gates, (Complete specijica- 

tion). 

Balanced slide valves. | 


| Permanent by 4 on railways. 
| Finger rings, & 


| Foclitating telephonic communica- || 


| | eum edge clippers. 
Locking 


| An pon bey omel 


| 
| 
mechanism for safes, &c. | § 
| Dynamo-electric machines, 

| 


Exhaust fans and blowers. 
a machinery by manumotive. 


Dobr-kube. 
Regulating the transmission of elec- 


trical energy and the 5 of | 
om engines for electric Ueatin, 
| Horseshoes. 
_ Channels for electrical wires. | 
Friction winding on motions for. 
tapeing, » OF paper ma- | 
chinery. 


Evaporating and saturating liquids 


With gases, 
E. Polling worth, aad A new wagon. | 


BW. 0. von Roden, 


W. Nev, London. 
De Pass. 
Aeimer, 


3698 | Johnson, D’ Areonvat, a eg apparatus. 
4699 | sd saa Birming- | Bols for bicycles. 


Window frames, | 
Open | Macuines for cleaning intestines. | ar89 | 


Preserving milk and cream. pone 
| ane | A. B. and J, W. Hard- 


| 
i 











Nos. 
NAMES, &c., " 

| pind OF APPLICANTS. ABBREVIATED TITLES, &c. 

Aug. 3 aa 
8700 | Brewer. Schulz. Secondary batteries, } 
3701 ewald. aszel- Preventing down draught, &c. | 

mann, } 
8702 L. Roth, Wetzlar, Cement. | 
3703 ae N rt, Apparatus for making i 
a ew rm ce, j 
| Isle of Wight, yo . | 
. Gorman, 
Aug. 4 London. 

3704 | J. Gresham, Salford. | Vacuum brake apparatus. 

3705 | J. L. Somoff, London. | Electric lamp. 

3706 | L. Kustner, Hamburg. Com harmoniums with pianos. 

8707 C.J. Galloway and J. | Compound steam engines. 

| E — » Man- | 
$708 | Badia. _ nauand Removing 


8709 wW. G. “Wrench, Glasgow, 
3710 | T. Parker, Coalbrook- 
| “dale, and P. B. 
Elwell, Wolver- 


hampton. 

S711 | C. Hit Blaydon-on- 
'yne. 

$712 | §. C. C. Currie, London, 


3713 Brewer. Société Ano- 
nyme des Ateliers 
de Construction Mé- 
canique et d’Ap- 
pares Electriques. 

Pitt. Compagnie In- 
dustrielle des Pro- 
cédés Raoul Pietet. 

8. C. Lister, Mann- 
ingham, York. 

T. V. Trew, Plaistow. 

Lake. Anderson, 


Lake, McCully. 
W. H. oan, Polegate, 


Susse 
4, t Fusions, Lon- 


A. , Heck- 
mondwike. 

A. Combault and W. 
T. Taylor, London. 

Imray. Dietrich. 


Wirth. Farbfabrick 
vormals Bronner. 
E. J.C. Fear, Redland, 

near Bristal. 
T. H. Taylor, Man- 
chester. 
Boulton and Dickie. 
Hansen, 
U. Scott, Londen. 
Boult. Bond. 
J. @. Horsey and T. 
| _ Bell, London. 
A. T. Bocks, Aston, 
| _ Warwick. 
H. Shaw, Aston, War- 
| _ Wick. 
G. C. Parini, Con- 
| siglio di Rumo, Lom- 


| oe. 
|= ansfield, Brook- 
yn, U.8.A. 
R. J. Cunnack, Hel- 
ston, Cornwall. 
| W.and G. Lawrence, 


mdon. 
| Mills. Gillet. 


C. E. Bryant, London. 


J. G. Jones, London. 
Mewburn. Vercruysse- 
Degraeve 
3741 | A. Bouquie, Paris, 
3742 | | I. T. Townsend, Coven- 


try. 

3743 | G. Perrott, Cork. 
3744 | D. Guillie, London. 
8745 | R. Macintyre, London. 
3746 |G. Heywood and 8. 

Spee, Radcliffe 


Bridge. 
G. H. Slack, Manches- 


ter. 
J. B Heppenstall, 
Milnsbridge, Yorks 
Clark. Hutchinson, 
J. H. Gartrell, Pen- 


* sedgett and 
a 
Blodgett, wa 
_ Handford. Edison, 


| ¢, B. Sibley, London. 


| Lake. Pompée de 
| _ Bondini, 

8755 | Handford. Edison, 

8756 | Handford. LEidison, 

| 

8757 | R. Werdermann, Lon- 

| don. 


9747 | 
8748 | 


3749 | 
8750 


3751 | 


| 


Jensen, Ericsson, 


3760 | J. McComnel, Bally- 
men, belaud. 


| wer, &c. 
Hauer and —_ for incandescent 


| Appa 


Pe of straw, &c., 
from wi 
Screw or oblique-bladed propellers. 


| Electric lighting, and in apparatus | 


connected therewith. 


Bridges of furnaces of marine and 
Cornish boilers, &c. 
Cores and armatures and other parts 
of electro-magnets. 
Electric arc lamps. 


Manufacture of sulphurows anhy- 
dride. 


Preparing and dressing waste silk. 


Manufacture of cube fire-lighters. 

a for rolling stock, and apparatus 
for adjusting wheels upon same. | 

Machines for crushing ore, grain, &c. 

Folding seats for counter use, &. 


Solitaires, &c. 

Boiling water, beer, &c. 

Mechanical button. 

a or cultivating by engine 

Meonfactare of Ea eae and 
colouring matte: 

Apparatus for vaperiel refrige- 
rating, &c., and app ication of 


medicated vapours 
Producing fac- simile’ copies of writ: | 
ings, &. 


Type-writers. 
Railway and other carriages. 
— 
py he ‘and determining speed | 
Ms bicycles, 
Recovery of tin hen scrap tin plate, | 
Fastenings for preventing removal | 


of stoppers, aoe from bottles, &c. 
Propellers for vessels, 


Conveying, raising, &c., grain, &c. | 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Liste of 























Applications for Patents. 
1.—Announced August 4, 
No. Name. No. | Name. No. Name 
1882 1882 | 1882 | 
1856 | Mohanand | 2826 | Cheesbrough]} 3078 | Timmis. 

i Girvin. (Eaton). $142 | Vaughan 
2372 Webb. 2974 | Pritchard. rott and 
2390 Binswanger. | 3038 | McGill. Hamilton.) 

3068 | Harding and 
= a. Harding. 
Il.—Announced August 8. 
No Name. No. Name. No. | Name 
1882 | 188% 1882 
2164 | Borradaile 3274 , Johnson 3435 | Abel 
and Welch. | (Strong). | omg 
2220 | Horsfall. 3276 | Mills 3437 | Ashton. 
2558 | Williams. (Conn). 3441 | Gray and 
2822 | Littlejohn. 3278 | Haddan | Gray 
2388 | Baxter. (Blakeley). | 3447 | Blake. 
2943 | Lake 3280 | Wightman. | 3449 | Holt and 
| Co ag 3282 | Ingleby | _ Crossley 
2949 | W and Analtische} 3455 | Beeman. 
| Smyth. Maschinen-| 3457 | Boult 
2975 | Burton. bau-Actien- | (Wenz 
3028 | Cook. | Gessell- 3459 | Dix and Dix 
3050 | Meiter and schaft). 3461 | Shanks. 
Moth. 3284 | Lake 3463 | Hunting 
3115 Martin. (Good ridge) | (Avery). 
3116 | Emery. 3288 | Lake 3467 | Wirth 
3220 | Woodley. | (Veerkamp, | (Rettig) 
3230 | Shaw and | Leopold, & | 3469 acleod. 
Sydenham. | Darker). 3471 | Fielding. 
3232 | Plucker. $290 | Jebb (Burr). | 3473 | Reckenzaun 
3234 | Abbott. 3296 | Clark 3475 | Haime. 
3238 | Bailey. | (Planté). | 3477 | Gillespie 
3240 | Sarney and 3300 | Williams. 3481 | Kritch. 
Alprovidge.] 3302 | Bouwens_and] 3485 | Healey 
3242 | Carr. | Voss. (Hunt). 
3244 | Handford 3304 | Halket. 3487 | Edwards 
| (Cleve). 3306 | Lowcock and een 
3248 | Brooks and | ‘Paylor. 3491 ‘olton 
Spencer. 3310 | De Winter. (Kurtz). 
3250 | Burch and 3312 | Hugon 3493 | Court. 
| _ Allen. | (Lefevre & | 3495 | Shoebotham 
3252 | Codd and |  Renauz). | & James. 
| Rylands. 3409 | Taylor and 3497 | Cobley. 
3254 | Kent. King. 3499 | McAuley. 
3256 | Snow 3423 | Vaughan 3501 | Brewer 
(Sill). | (Lesur). | (Riidiger). 
3258 | Parry. 3425 | Cutler. 3503 | Holman and 
3262 | Heppenstall. | 3427 | Pinchbeck. | _ Draper. 
3264 | Sheldon. 3429 | Wilson. 3505 | Johnson 
3266 | Cree. 3431 | Thisquen. | (Weinrich). 
3268 | Stanley. 3433 | Justice (Van } 3507 | Revell. 
3270 | Brierley, | (Ryssel- 3509 | Boult 
| Brierley, & berghe). | (Jenatzy- 
| Brierley. eleuz). 
3511 Wright. 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 











COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 
No. Name. No | Name. No. Name. 
1882 | | 


Rebamng or pulverising minerals, 3644 | Kitsee. 


Heating and cooling fluids. 

Ceramic composition and application | 
ereof. 

a -y for chalk, &c., for tailors, || 


a. engines. i 
ats product for bleaching or 


a. stare of bricks, &c. 
Tricycles. 


Hay rakes H 
Painting, &¢., woven fabrics, &c. H 
Regulatung flow of gases, &c. 
Dyeing, sizing, and 


Springs for mattresses, couches, &c. |} 


Mules for spinning. | 

Fabric for wall 

Manufacture of d ce &e., 
of celluloid, &c. i 

Electrical signalling apparatus. i 


Transmitting electricity for light, 


electric } 
Furnaces for Pitilising waste heat |) 
oan oes wee 
Electrical meters , 
Dynamo or magneto-electric ma- 


chines. 
ie emitting one for electric || 
‘oting purposes, &. 


Ventilation of railway carriages, &c. || 
tus for perforating cheques, 
Turbines. | 





1882 
3656 | Lake (The 
Cowman 
Cigarette 
Machine 
Co.) 








1882 
3676 | Thompson 
(Sherwin). 





NOTICES TO PROCEED. 


1.—Time for entering Opposition expires Friday, 


August 25, 1882. 






































No. Name. No. Name. No. Name 
"1882 | 1882 1882 
{1513 | Robinson. 1603 | Fischer. 2204 | Lake 
1514 | —™ 1651 | Lash ) pe — vins). 
1533 | Aitken aw). 2208 | 
| 1556 | Ww Uliame, 1670 Jameson. eae | one 
1566 ade. 785 wan. | Hayes. 
eee eo 
ourau). 23 | De 
1583 | | — | (Labouret).| 3281 | Jacob. 
(Siegel). | 2203/ Lake 3419 | Ferranti and 
1598 | Ryderand | (Hawkins). Thompson. 
i “Fielding. 
I1.—Time for entering Opposition expires Tuesday, 
August 29, 1882. 
No. Name. No. | Name. No.| Name. 
1882 | 1882 1882 | 
1396 | Andrews andj 1623 | Gorse. 1669 | Hadfield. 
cpatter: 1632 Priestman. 1674 | _ 
1610 e. 5 | . 
iets | Fleury. 1648 | Spence 1680 | Scantlebury 
ake 165 eeler. 
bio | MaWeston). 1653 Mitchell 1697 | | Senaemn & 
| in. 1655 no 
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No. 


Name. 


No. 


Name. 





Beck. 
Leighs. 
Turnock. 
Conquest 
(Hoe and 
Co.). 
Morgan- 
Brown 
(Kettell). 
Jameson. 
Naish. 
(Gotaas). 





James. 
Charlton and 
Wright. 

Parnell. 
Farquharson. 
Board. 
Wright 
(Findlay). 
Mewburn 
(Claude). 
Bureh and 
Allen. 





1882 
3348 


Haddan 
(Burrell & 
Cooley). 

Gibson. 

Haddan 
(Rankin). 

Haddan 
(Mey). 

Haddan 
(Ball). 


' Kitsee. 


Thompson 
(Sherwin). 
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No. 
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Name. 





Van Gelder. 

Morgan (La 
Société 
Anonyme 
de produits 
Chim igues). 


es 
(Thomas), 


| Rogers. 
Brydges 
| (Heller and 
Atzler). 
Haller. 
Frazer. 
Collier and 
Armes. 
Williams. 
Jones. 
Pope. 
Ferguson. 
Gerson. 


1883 
750 
753 
758 


Spence 
(Coirarrd). 
Keith. 
Cheesbrough 
(Shaw). 
Buxton and 
Ross. 
Lake (Hey- 
singer). 
Edwards. 
Johnson (La 
Société 
Nouvelle des 
Forges et 
Chantiers de 
la Mediter- 
ranée). 
Mewburn 
(Boyle and 
Huber). 
Johnson 
(Coignet). 


Cla 2 
(MeDonald)} ¢ 


Morris. 

Clark 
(Kanne & 
Rogers). 


Cheesbrough. | 


(Nemetz). 
Mackie, 
Start, and 
Scatter- 
good. 
Nalder and 
Nalder. 
Reusch. 
Weldon 
(Helbig). 
Buckley. 
Lake (Von 
Reitzner). 
Tribe. 
Pitkin. 
Green. 
Fleming. 
Wood. 
Andre. 
Wetter 
(Nothomd). 
Meldola. 
Lofts. 
Davies. 
Lake 
(Janney). 
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Wardrop. 
Arnold. 
| Thompson. 
McLean. 
Langdon. 
| Watson. 
| Schwartz- 
kopff. 
718 | Dutton 
| (Atherton). 
723 | Goodfellow 
| & Matthews. 
766 | Williams. 
775 | Wall. 
783 | Benvenuti. 
815 | Rowan. 
831 | Rapieff. 
841 | Watts. 


1882 
846 
850 
888 
004 

1037 

1092 

1269 

1590 

1821 

1949 

1952 

1971 


1982 
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Elliott. 

Everard. 
Sutcliffe. 
Fielding. 


Mewburn 
(Weiller). 
T homas. 
Haddan 
(Courtenay). 


Appleton andj 2 


Ogden. 
Vaughan 
( Werndl). 





Parkinson. 


Johnson 
(Gerard- 
Leseuyer). 

Smith. 

Preston. 

Foster. 

Thompson. 

Janes. 

Bolton. 

Lister and 
Wardle. 

Ayrton and 
Perry. 

Jarman. 

Berly (Ma- 
qua ive). 
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Nos. 454, 456, 458, 462, 470, 476, 486, 


488, 508, 544, 


II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





| 
No. | 


1875 | 

Johnson 2653 | Howard. 
(Mignon & | 2656 | Davison, 
Rouart). | Walker, & 

2649 | Bonneville | _Hainge. 

2070 | Hindley. 

2682 | Wilkinson. 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 


No. | 
1875 | 
2628 | Butterworth. 
2629 | Cranston 

| (Wood). 
Hobday. 


No. | Name. 


1875 
2647 


Name. Name. 





2637 








| 
| (Richards). 








No. | 


1879 
8106 
3119 
3401 
3142 


No. 
1879 
3262 
3287 


Name. Name. Name. 








Simon 
(Leujigen). 

Fairholme 
(Bandel). 

Milburn and 
Haydon. 


Betjemann. 
Bird. 
Massey 
Russell 
(Scott). 
3227 | Wirth (Se- 
bold and 
New). 
Abel 
(Dainiler). 


| PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
| DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 


Pitt (White). 
| Hawksley 
(Barter). 
3153 | Lake(Rhodes) 
3159 | Arnoldi. 
3174 | Haddan 
Jefferies. | Gibson), 
| Kesseler | 
(Dehmlow & | 
Mollhusen). | 
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| 


No. 
1875 | 
2727 | Pictet. 

5 Woodburne. 
2786 | McEvoy. 


Name, No. 
1875 | . 
2783 | Larkman & 
Diprose. 
Baerlein. 


} 
+ | ° 
Name. Name. 
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| Hadfield. 
Galloway & 
e |__ Beckwith. 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 5, 1882. 
| Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specisication Drawings 
is stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 
Where Inventions are communicated from abroad, the Names, 


&e., of the Communicators are given in italics. 
Copies of Specisications may be obtained at 38, Cursitor-street, 


amount of price and postage, and addressed to Mr. H. READER 
Lack. 


(6d. 7 Figs.|—The fan is operated by means of a self-acting coned 
friction clutch, situated at the end of the fan spindle in com- 
bination with toothed gearing. (November 8, 1881). 


(Sd. 7 Figs.}—Relates, first, to a mercurial air pump. 
to be exhausted is shown at the top. 
by two india-rubber washers and a mercurial seal. 


munication, and mercury is poured down the former until it rises 
to the valve }, driving all the air before it. The cock is then 
turned to connect cand J, and the mercury allowed to run out. 
This is repeated as often as necessary, the valve D preventing the 
mercury rising into the globe, and the valve b preventing inlet of 
air. Secondly, to connect the platinum conductors and the fila- 
ment in an incandescence lamp the former have helices cl ¢] (Fig. 2) 
formed on their ends, and are raised toa red heat by a current in a 
carbonaceous atmosphere, by which means the carbon is deposited 
| on and fills the interstices of the helices. The bridge is from a 
fibre of the aloe-tree by preference. Thirdly, Fig. 3 shows an are 


Chancery-lane, E.C., either personally, or by letter, enclosing | 


4880. Portable Forges: G. H. Pym, Nottingham. | 


5524. Electric Lamps, &c.: R. Kennedy, Glasgow. | 

The globe 
It is connected to the pump | 
In operation | 
the three-way cock d is turned to place the pipes ¢ and ¢ in com- | 


6552. Heel for Boots and Shoes: A. M. Clark, Lon- 
don. (P. Lemarchand, Paris). (4d. 3 Figs.)}—Is made of horn 
moulded to a hollow form, and may be provided or not with filling, 
(December 19, 1881). 


5620. Lay the Safety Valve of Boilers by the 
Action of a Float Actuated by the Water in the 
Boiler: T. Rogers, Smethwick, Staffordshire. _ {(/. 
9 Figs.|—An ordinary float so acts through a lever connected to 
the weighted end of the safety valve lever, that when the water in 
the boiler falls the weight of the float lifts the valve lever and 
allows steam to escape. (December 23, 1881). 


5629. Apparatus for Shift Grain and other 
Substances in the Holds of Vessels, &c.: E. J. 
Power, London. (W. H. Power). (6d. 8 Figs.)—The chief object 
of this invention is to bring within the reach of elevators adapted 
to the holds of ships the grain that it is intended to raise. For this 
purpose mechanism is employed for giving a to-and-fro motion to 
scoops and shovels by means of ropes led over and under guide 
pulleys. (December 23, 1881). 


| 5649. Gas ers, &c.: W. T. Sugg, Westminster. (67. 
10 Figs.]—Of steatite with a chamber formed therein by a peculiar 
arrangement of rose cutter, for the purpose of counteracting the 
| rush of the incoming gas. (December 24, 1881). 


5654. Machines for Rifling Gun and Pistol Barrels: 
P. Mauser, Oberndorf-on-the-Neckar, Wurtemburg. 
[6d. 12 Figs.)}—The object is to produce taper grooves, that is, 
grooves that are wider at the breech than at the muzzle. In existing 
machines the rotary motion of the rifling head is produced by the 
| inclined ruler or controller A, the twist of the grooves depending 

on the angle of the ruler. To make tapered grooves the head 

must commence the forward cutting at a point which is changed 
| a trifle from that at which the head in cutting backward had left 
| the breech end, but so that both cuts nearly coincide at the 




















muzzle. By these means the grooves become wider at the breech 
| than the muzzle. To obtain this action the ruler is raised and 
lowered uniformly atits rear end at cach stroke of the machine. 
| It rests upon the stud a, which is fixed ina slide F. This slide has 
an inclined slot in it which engages with a pin on the sliding piece 
E. When E is moved in ene direction the ruler A falls slightly, 
and when it moves in the other direction it is raised. The motion 
of E is derived from two tappets f f onthe rod H actuated ina 
| similar manner to the feed motion of a planing machine. (De- 
| cember 24, 1881). 

5662. Shafts and Poles for Vehicles: A. M. Clark, 
London. (4A. V. Silli2re, Paris). (6d. 8 F'igs.)—These are com- 
| posed of dises of cardboard, leather, &c., juxtaposed upon a metal 
core and glued and pressed together to forma solid continuous 
body. (December 24, 1881). 


5664. Mechanism for Producing Traverse for Cut 

| ting Feeds in Machinery for ‘Cu ig Metals: W. W 
H , Manchester. [1 8 Figs.)—The object of the in- 
vention is to give greater steadiness for the cutting operation and 
‘o increase the range and width of cut. For application to ma- 
chinery where there is continuous rotation of the work, there are 
— to the traversing apparatus suitable toothed wheels and 
shafts which transmit simultaneous rotation to two nuts mounted 
in the traversing apparatus. These nuts work upon two respectively 
stationaryscrews. Forapplication to machinery in which the cutting 

| apparatus is performed by a reciprocating motion, the reciproca- 
ting piece is provided with two ——- stops, which come in 
contact with a projection on a sliding rack moving in guides. 
This rack causes rotation in a pinion, which gears with it, in 
alternate directions, and causes intermittent rotation in one 
direction only of a shaft arranged to drive a screw on the traversing 
When the cutters cannot be withdrawn from the 


i apparatus, 
all of the year 1882. 

469, 472, 477, 482, 484, 487, 489, 
all of the year 1882. 

425, 495, 496, 497, 498, 499, 500, 502, 503, 504, 
509, 510, 512, 513, 516, 552, 638, 672, 720, 1083, 
1183, all of the year 1882. 

511, 514, 515 517, 518, 529, 612, 626, 744, 1870, 
all of the year 1882. 

524, 526, 538, 536, 588,540, 541, 549, 551, 633, 
657, all of the year 1882. 

547, 564, 555, 556, 557, 559, 560, 562, 570, 574, 
576, 578, 581, 583, 586, 593, 604, all of the 
year 1882. 


490, 491, 


” 


Aug. 


” 


492, | 











PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 














| work during the return stroke, a cam, which revolves once for 
| each complete reciprocation, causes a pawl to impart rotation to a 
| ratchet wheel during the whole period that the cutters are moving 
| through that portion of their path which is beyond the longest cut 
| for which the machine is designed. The figure illustrates the first 
| part of the invention applied to a lathe with two slide rests. There 
| are twolong shafts 8 8, both driven from the main spindle, and 

arranged to operate one of the carriages and rests each. Each 
shaft carries a mitre wheel free to slide along a key groove. The 
wheel transmits motion to the shaft 44, and from it to shaft 45. 
This latter is furnished with a pinion which drives the spur 
wheel 19, the centre of which is formed as a nut and rotates on 
the fixed guide screw 20, as already explained. The specification 
illustrates a lathe, a planing machine, and a slotting machine 
according to thisinvention. (December 24, 1881). 


5668. Dynamo-Electric Machines, &c.: Sir William 
Thomson, Glasgow. = [ls. 10d. 59 Figs.)—The invention re- 
lates, firstly, to revolving metallic brushes used in place of the 
fixed rein A usually in contact with the commutator bars. 
These brushes are made partly elastic, or the commutator bars are 
elastically connected to the rotating armature and the brushes 
made rigid. The rotating brushes are made of cups packed into 


No. | 


1879 | 
8012 | 


3015 | 
3017 


No. 


1879 | 
3048 | 
3050 | 


No. Name. Name. 
1879 | 
2986 | Osborne. 
2087 | Wheeler 
(Prall and 
Olrick). 
2988 | Lucas. 
2989 Hunt. 
2991 | Kiddier and 
|«- Kiddier. 
Haddan 
(Thomer & 
| Kohdzy). 
2996 Parsons. 
2997 , Gray. 
2999 | Young. 
3000"! Barker. 
3004 | Lloyd Wise 
(Gillitzer). 
3005 | Barstow. 
3007 | Duncan. 
3008 | Exall. 
3009 James and 
James. 
3010 | Joseph and 
Joseph. 


Name. 





Straton. 
Alexander 
(Millot). 
8055 | Merzbach 
| (Junghans & 
| Junghans). 
Granger. 
Von Naw- 
rocki 
(Count of 
Salm), 
2} Kaulbach. 
Day. 
Wrightson 
and Ladd. 
| Lake (Row- 
land and 
isbel’). 
| Schiirmann. 
| Southwick. 
| Lake (Blake- 
| man). 
; Evans. 
Barlow 
(Boécker). 





Wirth (Pa- 
trick). 
Foot. 
Clark (Gon- 
| tard). 
Unterilp, 
Southgate. 
Howells. 
Johnson 
(Wheeler). 
Shepheard. 
Gillotte. 
Haddan 
(Grosselin, 
pere et sils). 
Hiibner. 
| New and 
Thomas 
(Thomas). 
Mason. 
Bywater and] é 
Bedford. 
De Bay. 
Casey. 


lamp according to this invention. The ‘‘crossbar d carries at its 
ends the pawls ee, by pins n n, which pass through holes in the 
crossbar d, pawls e ¢ pe pawl levers jj, the latter being mounted 
at their outer ends upon the axes g g, which also carry the ratchet 
pulleys hh.” ‘‘When the lamp is put into circuit the current 
passes through the solenoid a, thence through the wire m to the 
upper carbon C, and from this across the arc to the lower carbon 
D, which is not insulated from its carrier, thence to the return 
| wire E, through the metallic connexions formed by the rollers k k 
| and the framing j. When the current passing through the solenoid 
| « is of less than the proper strength the solenoid core ¢ descends, | 
and at the same time releases the pulleys hh, so that the carrier | 
B and the lower carbon rise, while at the same time the upper Q 
carbon descends. This shortens the arc and allows a greater | one another, each alternate cup being cut radially into a number 
quantity of current to pass; the solenoid then draws up the core | of divisions, and the whole fixed upon a spindle, Fixed springs 
¢ and thus checks the pulleys h h.” This description does not | bear upon the outer cups to lead off the current. Instead of the 
appear to correspond exactly with the drawings. In a modified | cups, dises of copper, radially split, may be employed, and when 
lamp the upper and lower carbon-holders both are suspended by | fixed together they may have a cylindrical or conical form ; in the 
poo ing round the pulleys hh, and tend to counterweight | latter case they may run against a disc or face commutator. For 
the upper being the heavier. The bar d merely serves | very high speeds the commutator bars are made elastic by fixing 
(December 17, 1881). | copper brushes to them, with tlre wires standing out like the 


3059 
3061 | 
2993 

















each other, “¢ 
| to operate the pawls. 
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When it is desired to make contact on 
several co ve tator bars, the bars are made in the 
form of brushes and run against fixed brushes of considerable 
width. Figs. 1 and 2 are sectional diagrams of an improved 
dynamo machine, which consists of a drum or cylinder B, formed 
of insulated copper bars built together like the staves of a barrel. 
These bars are bound together externally by cord 8 or by hoops of 
non-magnetic metal. A plug of wood inserted in one end of the 
drum resists the pressures of the roller brushes, shown 7 dotted 
circles C C, and the antifriction bearing rollers, partly shown by 
segmental dotted lines A!, on both of which the drum may be sup- 
ported. The transmission of power to or from the drum may be 
effected by the tangential force of one or more of the bearing 
rollers, or by means of an axle fixed into the mouth of the drum 
at the end remote from the brushes. If so, the axle must be 
hollow to allow a support for the interior — of the electro- 
magnet to pass through it. The magnetic fields K K are produced 
by means of an electro-magnet of circular form in two segments. 
The smaller of these has its soft iron core M! wound with a con- 
ductor of any suitable kind, while the larger is wound with strips 
suitably disposed to fill the whole available space with copper con- 
ductor, The lines GH,G K, show the form of one of the coils 
before being slipped on to the core. The thickness of the strip of 
copper forming the coils is greater at the point H than nearer to 
the magnetic fields K K, the number of convolutions at each place 
being inversely as the thickness. The commutator bars are 
merely prolongations of the main bars, but the more usual arrange- 
ments may be adopted in this particular. The other end of each 
of the main bars is metallically connected to the diametri- 
cally opposite bar, but when great electromotive force is 
required the Hefner Alteneck method of connexion may be 
adopted. —_ Figs. and show another form of dynamo. 
This consists of a wooden disc A with projecting wood 
teeth ¢, mounted on an axle B. A flat or square strip of 


fibres of @ nail brush. 
t c 





9 





wire C, bent round the teeth with its ends carried to the axle, 
is fastened to the edge of the disc in the following manner: 
A sufficient number of notches are cut across the edge of 
the disc to receive the bends of the conductor. This being 
placed in position, wooden pins D are then laid in the notches 
over the conductor, and a wire E is passed two or three 
times round the edge of the disc to press the wooden pin into 
the notch. This machine is adapted for alternating currents, 
the magnetic fields by which the radia! — of the moving 
conductors are excited being produced either by steel or electro- 
magnets. When electro-magnets are used they are arranged as 
shown in Figs 4 and 5, so that each straight radial portion of the 
conductor serves to excite the soft iron of two contiguous eleetro- 
magnets MM. A circular cast-iron ring K is provided having 
pieces of soft iron M bolted to it, and surrounded by zig-zag 
conductors. A separate exciter must be used with this machine. 
The arrangement of dynamo shown in Figs. 1 and 2 has the advan- 
tage that there is no moving iron in it and no change of polarity. 
An alternative plan substitutes for the binding cords a composite 
cylinder formed of thin flat iron rings insulated from each other 
and bolted together. The interior magnet, which corresponds 
to Ml, Fig. 1, is flat instead of circular, and is situated diame- 
trically within the copper bars. The rt that corre- 
sponds to the exterior magnet is merely a heavy iron arma- 
ture or keeper with two pole-pieces running longitudinally 
of the cylinder opposite to the poles of the internal magnet. 
The cylinder or drum may be supported on antifriction pulleys 
at different parts of its length, and be driven by a belt 
applied directly to it. Sometimes the cylinder is arranged 
vertically and its weight is supported ona turntable. For measur- 
ing the difference of potential between any two points in a circuit 
in which a current is flowing constantly in one direction, an instru- 
ment is employed consisting of an annular circular coil of insulated 
wire and a system of magnetic needles, supported by a jewelled 
cap, as described in Specification 1339 of 1876, and carried ina 
suitable frame, which is also provided with a light index moving 
over a horizontal scale. The needle and index are enclosed ina 
box which can be slidden parallel to the axis of the coil to vary 
the sensibility of the instrument. The scale is so divided that the 


parallel to the plane of the coil, and passes through and is bisected 
y the magnetic axis of the needles. When the current would 
produce a deflexion greater than the range of the instrument a 
counteracting force is applied by means of a bar magnet with its 
axis in the same plane as the axis of the coil. When currents 
are to be measured and not potentials a coarse coil is sub- 
stituted for the fine one. The specification describes such a 
galvanometer and also two other forms. To determine the 
quantity of electricity that has flowed through a circuit in a 
given interval a rectangular coil, pivotted on knife edges, is pro- 
vided with a lever, which carries at its lower end a globe situated 
between an inclined rotating dise and a cylinder placed with its 
axis horizontal and parallel to the disc, similar to Professor James 
Thomson’s disc, globe, and cylinderintegrator. The disc is driven 
by clockwork, and imparts more or less of its motion to the 
cylinder, according to the position of the globe. To insure the 
prime mover, which drives the dynamo, receiving the proper 
amount of actuating fluid, a weighted pulley is placed in a frame, 
so that it rides on the driving belt, od | according to the tightness 
or slackness of the belt the pulley rises and falls, and in so doing 
opens or closes the throttle valve of the motor. For measuring 
the speed of dynamos, one or more cantilever springs are placed on 
the shaft parallel to the axis, and under the influence of centrifugal 
force these springs bend outwards. Their positions are read off on 
a fixed dial marked experimentally. Another method is to arrange 
three cylindrical glass vessels to rotate on their vertical axes and 
to partly fill them with liquid. The liquid assumes a paraboloidal 
form, and the distance to which its upper edge is raised is a 
measure of the speed. The three vessels are geared at different 
speeds, so that the instrument will indicate a large range of 
velocities. This specification is very long, and is illustrated with 
thirteen sheets of drawings, so that it is not possible to give a very 
detailed description of every particular of the invention within our 
limits. (December 26, 1881). 


5674. Transmitting and Beceting & paratus for 
‘Printing Tele hs: 8. Pitt, ation, Surrey. 
(4. Van Hoevenbergh, Elizabeth, N.J., U.S.A.) [10d. 13 Figs.) 


—This invention relates to that class of printing telegraphs in 
which the type wheels of the receiving instruments are impelled 
by a weight or spring acting through intermediate wheelwork, 
and the progressive movements of said type wheels are controlled 
by a series of electrical pulsations alternately of opposite polarity 
which are transmitted over the main line from the sending station. 
These pulsations cause the rapid vibration between electro- 
magnets of an armature which in turn controls the type wheels 
by means of a step-by-step egcapement. (December 27, 1881). 


5676. Machinery for Blacking, Colouring, or Dress- 
ing Leather, Hides, &c.: W. Morgan-Brown, London. 
(F. B. Batchelder, East Boston, Mass., U.S.A.) (6d. 6 Figs.)— 
Is an improvement on Patent 1846 of 1880, and has for its object 
— of the machine described therein. (December 
27, 1881). 


5682. Veloci:; es: J. White and J. Ashbury, Co- 
ventry, W ckshire, (8d. 11 Figs.J)—Has reference to 


the driving and brake gear. (December 27, 1881). 


True: the Surfaees of the Cylinders of 
an hines: C. A. Barlow, 

(J. Tolra, Barcelona). (6d. 3 Figs.J)—By 
means of a grinding roller traversed continuously to and fro the 
length of the cylinder to betrued. (December 28, 1881). 


5692. Machinery Employed in the Application of 


— and other Delineations to Various Surfaces, 
&o.: T. Jones, London. [6d. 15 Figs.|—The printing roller 
consists of a stereotype of india-rubber, and is caused to rotate in 
contact with a roller which supplies the printing material from a 


fount. (December 28, 1881). 


5699. Feeding Apparatus for Grain Mills and 
Machines, &c.: J. Hurt and A. M. Strathern, 
Glasgow. [6d. 6 Figs.)}—Consists of a balanced oscillating 
hopper fitted over the feed roll or plate to regulate the feed of the 
material. (December 28, 1881). 


5702. Sockets or Holders for Electric Lamps: J. 
W. Swan, Newcastle-on-Tyne. (6d. 
to sockets or holders for incandescence electric lamps, whereby a 
lamp without any external fittings ean readily attached to the 
conducting wires and make good contact with them. The first 
form is the well-known Swan fitting, illustrated in ENGINEERING in 
connexion with the installation in the Savoy Theatre. In the 
second the binding screws for attachment to the leads are re- 
laced by circular concentric contact pieces. In lieu of the 
elical spring enveloping the lamp stem it may be eaused to act 
upon a tube adapted to the said stem. An example of this modi- 





wid Bos 


fication is shown in Figs. 1 and 2, in which the hooks ¢ cl are 
connected to binding sc1ews on opposite sides of the holder ; e! is 
the tube adapted to the lamp stem, and fitted between the body 0 
and an external tube /, and acted upon by a spring e. In the ex- 
ample the hooks ¢ ¢! are also acted upon by springs /! /2 in astate 
of tension, but these may be dispensed with if desired. As a 
further modification the spring e may be dispensed with, the body 
of the holder being formed with a screw thread, and the tube el 
with a corresponding internal thread, so that by the act of screw- 
ing the required tension is placed upon the hooks and eyes and 
eflicient eleetrical contact is effected. (December 28, 1881). 


5714. Portable Ovens for Baking Bread, &c.: J. H. 
Johnson, London. (Messrs. Geneste, Herscher, and Co., Paris). 
(6d. 5 Figs.|}—Are made in sections, which, when arranged side 
by side, form a complete oven ready for use. (December 29, 1881). 


5716. Machinery for Roasting Coffee, &c.: M. Robin- 
son, Manchester. (6d. 5 Figs.)—The pan mounted on pivots 
is provided with a heating jacket. Above the pan a vertical shaft 
carries a series of stirrers. (December 30, i881). 

5717. Brushes: W. Willeringhaus, Lo: 

6 Figs.)}—The handle is hinge-jointed to the back and may be 
foldedover. (December 30, 1881). 


5718. Mechanically-Played Wind Musical Instru- 
WKY W. P. Thom: don. (M. Harris, New York, 





numbers are proportional to the tangents of the angles of deflexion. 
laced a semicircular anent magnet in | 
e line joining its poles is horizontal and ' 


Over the box there is 
such a position that 


S.A.) (6d. 3 Figs. joRelates tothoseinstruments which are played 
by ‘orated strips of paper passing automatically over air ducts, 
anu consists in placing tlre pressure chamber over the action board 


33 Figs.J|—Relates | 


in which the reeds are situated, and in other devices (December 
30, 1881). 


5720. Fire-Lighters: F. Holmes, London. (6d. 8 Figs.} 
—Refers to the “‘ wheel fire-lighter” and to a hammer and press 
machine for forming same. (December 30, 1881). 


5723. Feeding Hurdles for Sheep, &c.: A. J. Scott, 
Alton, Hants. [6d. 3 Figs.|—Are maintained at an angle by 
supports, which also carry an upper wire. (December 30, 1881). 


| 5725. Manufacture of Linoleum, &c.: M. B. Nairn, 
| Kirkealdy, N.B. (8d. 3 Figs.|—Refers chiefly to the arrange- 

ment of a steam-jacketted mixer in combination with crushing 
rolls for making the cement. (December 30, 1881). 


5728.* Signalling by Sound at Sea: J. M. Gray, 
Edinburgh. (8d. 3 Figs.|—Relates to a system of pe 
and to means whereby an effective collision model is produced _by 
placing portions of an apparatus in the direction indicated, and in 
that in which the signal has been received. The code system includes 
two different blasts or notes, one to be called R and the other U. 
Each signal consists of four blasts, of which the first always signifies 
north if it be R and south if it be U. All the remaining blasts of 
the signal are read as east or west, R being taken to signify east 
in this case and U the west. The accompanying diagram illus- 
trates how the signals can indicate the course of a ship, four 
blasts constituting a signal. The R arcs are shaded and the U 
arcs plain. The circle is first divided into two semicircles, R the 
north or U the south being indicated by the first blast of the 
signal ; these semicircles are each divided into two quadrants, the 
east shaded one being indicated by R and the west plain one by 





U. Each of these quadrants is again divided into two octants R 
and U, indicated by the third blast of the signal, and each of 
these octants is further subdivided into two arcs R and U, indi- 
cated by the fourth blast. Suppose the signal R U, U R be given; 
R signifies the north semicircle, U the western half of that semi- 
circle, the second U the western half of the north-west quadrant, 
and R the eastern half of the west-north-west octant. When the 
officer of the watch yee a handle in the direction indicated by 
the signal, two small hulls are set parallel to the vessels respec- 
tively, and then if heswing the arm carrying these models into the 
direction in which the signal has been heard a complete model of 
the relative positions of the two vessels is produced. (December 
30, 1881). 

5732. Towing of Tightens and Similar Vessels: 
W. R. Lake, London. (H. Ressel, Vienna). (6d. 15 Figs.}— 
A layer of air is by the aid of pumps maintained below the bottom 
of the tug steamers and lighters, the ends of which fit into each 
other so as to confine the shock of water to the bow of the tug 
boat. (December 30, 1881). 


5734. Binding Sheets of Paper with Metal 
Fasteners, &c.: W. F. Lotz, London. ((¢. W. McGill, New 
York). (6d. 4 Figs.)}—This is done by a plunger, to which the 
staples for binding are automatically fed. (December 31, 1881). 





| 

| 57 Shirts and Shirt Fronts: J. Ridley, London. 

| (4d. .2 Figs.)}—The base of the front is made tapered on each side 
of the centre line. (December 31, 1881). 


5741. Steam Boilers, &c.: G. H. Lloyd, Birming- 
ham. (8d. 11 Figs.|—The body of the boiler is formed of three 
rows of tubes C C connected to horizontal tubes E E at either end. 
The horizontal tubes are constructed with outward bulges or necks 
dd, connected together so that the steam may ascend with 
freedom. The tubes are strengthened at this point in various 








ways, one being by the introduction of a diaphragm plate F having 
connecting bars left solid with the plate for the purpose of impart- 
ing the necessary strength to the tubes. The spaces between the 
body tubes are made up by wedge-shaped blocks K K, which rest 
upon the tubes above their centres, and cannot drop between 
them. The course of the gases is shown by the arrows. (De- 
cember 31, 1881). 





mdon. 6d. | ,edded in glass, 


5743. Electrical Resistances: G. Pfannkuche and 
R. E. Dunstan, London. (6d. 7 Figs.j—The inventors claim 
“improved electrical resistances in which the conductor is em- 
laster-of-paris, or other solid insulating material, 
which aids in diffusing the heat resulting from the passage of the 
current.” The figure illustrates the invention applicable to a 
lamp ; a@ isa cylinder of glass, 6 a platinum spiral traversed by the 
current, with contact pieces ee communicating with the centra? 
cylindrical cavity. Into this cavity mercury can be forced to any 
height by a screw, so as to short-circuit any desired number of the 





coils. e specificatton also illustrates the itvention applied for 
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heating purposes to an urn and to a railway carriage. (December 
31, 1881). 


5745. A’ atus for Sotaing. Purifying, and | 
Filtering Water: F. H. and W. G. Atkins, London. | 
{6d. 10 Figs.}—Relates toa mixing vessel, to a valve for regu- | 
lating the flow of water and lime to the same, and to bag filter- | 
ing apparatus. (December 31, 1881). | 


5746. Numbering Machines for Prin 
Lake, London. (P. L. Hanscom, Chicago, 


ting: W. R. | 
U.S.A | 


-) (6d. | 


10 Figs.}—Consists in the combination of a unit wheel, a tens) if the current be still too great the stud d3 is included in the | tricity, &c.: J. Hop 


wheel, and mechanism for giving the motion to print from 1 up- 
wards. (December 31, 1881). 


5747. Roofs and Roof Coverings for Protection of | 
Buildings in Course of Construction, &c.: A. M. | 
Clark, London. (Le Comte A.C. de Barbaran, Paris. (8d. | 
15 Figs.}—Are carried by and are adjustable on stanchions. 
Coverings are formed by compressing waterproof fabric between | 
galvanised wire netting. (December 31, 1881). 


5748. Consuming Smoke and ey my in 
Furnaces: MacDonald and A. J. M. Bo hi, 
Dulwich, Surrey. (6d. 6 Figs—A mixture of hot air, dry | 
steam, and sulphuretted hydrogen or other heating or illuminating | 
gas is injected into the furnace, whereby it is instantaneously | 


. 


converted into a gas of great heating power. (December 31, 1881). | 
e «1882. 
4. Locks or F; for Portmanteaus, 
&c.: V. Huppe and A. P. Bender, Offenbach-on-the- | 


e, (6d. 3 Figs.}—Have reference to improve- | 
ments in the long bolt lock described in Patent 4620 of 1880. | 
January 2, 1882). 

6. Nickel Plating, &c.: J. E. Chaster, } 
(6a. 8 Figs.}—Consists in using the double citrate of nickel and | 
ammonia as the electro-depositing solution instead of the double 
sulphate, whereby less electromotive force is required. Refers | 
also to a battery forthe same. (January 2, 1882). | 


7. Double-Acting Hot-Air Engines: T. Morgan, | 
London. (S. Sudheim, Cassel, Germany). (6d. 15 Figs.)}—The 
invention consists (1) in a new disposition of levers and connecting | 
links by which the displacer is moved in a simple manner ; (2) in | 
a slide valve arranged on the upper surface of the piston to give | 
entrance and exit of air to and from the cylinder in order to avoid 
the injurious compression and vacuum “ which is generated in all 
existing machines of similar construction ;” (3) in the combination 
of the cylinder with a reservoir or equilibrator wherein any surplus 
of pressure is stored ; (4) in the manner of dividing the displacer 
in several seetions in order to moderate the temperature in the 


. Manchester. | 








cooler a B is the furnace surrounding the firepot C, which 
forms the lower part of the working cylinder F. The displacer H 
depends from the rod J, which passes through the hollow piston 
rod M, and carries at its upper end the crosshead W. The dis- 
eed is formed of separate sheet metal vessels kept slightly apart 

y packing pieces. The working cylinder F is surrounded by a 
water reservoir D, which is supplied with cold water from the pump 
Y. The crank-pin is made very long, and the front end is con- 
nected with the piston by the connecting rod, behind the head of 
which is placed the eye of a small link R. A small shaft carries 
two arms, one of which is connected to the crank-pin by the link 
R and the other to the crosshead of the displacer by the link V. 
(January 2, 1882). 


8. Dead Weight Safety Valves for Steam Boilers: J. 
8. Stubbs, Manchester. (6d. 4 Figs.)—The invention pro- 





vides a safety valve with a large area, combined with an automatic 
contrivance for opening the valve when the water in the boiler 
end of the central] 
perforated to afford 





falls below a determined level. At the up 
piler a is o large valvec upon a seating BY 








communication with a transverse chamber, at each end of which 


is a small valve seating. Covering the apparatus is a saddle v 
connected with the valvesee. A crutched fork is attached to each 
of the valves and provided with weights. The float u is connected 
to two cams in such manner that when it sinks beyond a certain 
point it forces the rod M against the saddle and opens the valves 
ee. The whole weight of the upper part of the apparatus rests on 
the valve c. (January 2, 1882). 

10. Tuyeres of Blast Furnaces: E. G. Brewer, 
London, (7. Martin, Bethanga, Victoria). (4d. 5 Figs.)—For 
removing obstructions from the nose of the tuyere, rods are 
applied to work through the air holes. (January 2, 1882). 


14. Apparatus for Electric Lighting: A. Mackie, 
London. (6d. 7 Fiys.]—Relates to means whereby an excess 
of current supplied to a —. more than it is designed to bear, 
may be shunted into a second and even into a third lamp or con- 
ductor. Fig. 1 illustrates the invention applied to incandescence 
lamps arranged parallel. The conductor is wound so as to form a 
magnet or solenoid a, having an armature b, whose motion is 
resisted by the spring e. One end of the conductor is connected 
to the positive lead, the other end being connected to the contact 
stud d!, which is always in contact with the lever ec. The lamps 
are connected to the studs d!, d2, d3 respectively, while all their 
negative ends are connected to a common lead. When the 


| circuit is completed the lever ¢c makes contact with the stud dl, | 


but if there be too much current for the first lamp it moves into 
contact with the stud d? and delivers part of the current to it, and 





circuit. Fig. 2 shows lamps arranged in series. The construction 


| of the magnet and lever is similar to that in Fig. 1, but the con- 


nexions are different. The negative terminal of the lamp g! is 
connected to the positive terminal of the lamp g? and also to the 
contact stud d}, and similarly throughout the series. All the studs 
@, d2, d3, d4 are in contact with the lever c; thus the last three 
lamps are normally short-circuited, until the movement of the 
lever, under an excess of current, breaks the contacts. According 
to another arrangement, the magnet, armature, and lever are 
applied for throwing extra lamps into circuit when the current is 
increased. The device is applicable to street lamps, so that every 
other one can be extinguished by lessening the supply of electricity 
from the central station. Lamps Nos. 1 and 3 (say) are arranged 
in derived circuits in the usual way. Between the two the positive 
lead passes round a magnet, such as illustrated, and excites it, and 
when the current is sufficiently powerful it moves the lever c until 
it makes a contact of the derived circuit of lamp No. 2. A some- 
what similar arrangement, suitable for lamps arranged in series, is 
also described. tly, acombined apparatus with four armatures 
and a corresponding number of contact pieces is illustrated. 
(January 2, 1882). 

15. tting Heat to Fluids, &c.: T. W. Duffy, 
Liverpool. [td. 12 Figs.}—By means of corrugated concen- 
tric tubes united at their ends in pairs by ring flanges and fitted 
within a casing. (January 2, 1882). 


21. Machines for Preparing Wire for Securing 
Corks or Stoppers in Bottles, : W. R. Lake, Lon- 
don. (0. R. Chaplin, Boston, Mass., U.S.A.) (10d. 19 Figs.)— 


The machine operates to take the continuous wire from a reel, cut 
it to the required lengths, form the loop, twist the wire upon itself, 
and deposit such wires in a holder. (January 3, 1882). 


22.* Imitation Lace Printing: A. G. Tottem and J. 
B. Gloag, London. (2d.)—The material is subjected to the 
successive action of various substances and is then pressed on a 
lithograph stone, after which it is etched with nitric acid. (Jan- 
uary 3, 1882). 

23.* Machin for Producing and Applying 
Motive Power: J. Jeffs, London. {Ba.)~-Clock work set in 
motion by a spring actuates fans which in their turn project air 
against windmills or paddle-wheels. (January 3, 1882). 


26. Fittings for Ships’ Anchors, &c.: S. Baxter, 
London. (6d. 5 Figs.j—In the case of stockless anchors the 
hawse pipe is made of sufficient size to take the anchor shank, the 
external entrance of the hawse pipe being a distance within 
the outer skin of the ship. (January 3, 1882). 


29.* Second Batteries: D. G. Fitz-Gerald, C. H. 
W. Biggs, and W. W. Beaumont, London. [2d.}—Elec- 
trodes are obtained by utilising what is known as local action occur- 
ring between lead and a metal electro-negative to lead. Consists also 
in the use as an electrolyte of a solution of plumbic sulphate in 
ammonic sulphate. (January 3, 1882). 


30.* Firegrates: Sir W. W. Hughes, London. [2d.] 
—In addition to the front and bottom firebars these are also fitted 
to aM sides and back, around which is an air flue. (January 3, 
1882 


31. Vessels for Aerial Navigation: W. R. Lake, 
London. (C. W. Petersen, San Francisco, U.S.A.) (8d. 11 Figs). 
—The inflatable lifting vessel is made toreef, and thereby possess 
a variable lifting capacity. Gas is made by means of a volatile 
liquid and a retort carried in the car. (January 3, 1882). 


32.* Glove Fasteners, &c.: F. Wirth, Frankfort- 
on-the-Maine. (Ff. Koch, Frankfort-on-the-Maine). (2d.}—Two 
metal arms pin-jointed at one end, are sewn into the glove. 
(January 3, 1882). 


33. Street Cleaning and Sweeping Ap tus: 

L. Hunt, London, [4d. 4 Figs.}—A metal plate anda 

sheet of india-rubber are made to project from the periphery of a 
cylinder. (January 3, 1882). 


34. e: J. K. Smythies, London. (8d. 
6 Figs.J—Is Fn y the action of aiugs tenped by Sass 
engine. (January 3, 1882). 

37. Compound Packin 


Blair, Bir 


for 8 . : P, 
kenhead, Ch e. Pa 
metall{c and 
1882). 


9 Figs.J—Rings of 


(6d. 
fibrous packing are placed alternately. (January 4, 


40. Manufacture of Grape Su : W. R. Lake 
London. (Dr. A. Behr, Jersey Bity, U4.) [ad.}—ie refined 
by forming a hot solution of ordinary grape sugar and stirring 


into it a minute quantity of crystallised anhydride of grape sugar. 
After cxystallisetion this is drained. (Ganusry 4, 1589). — 


41." Mazufacture of Bings, &c.: CO. Couaillon, 





Paris. (J. G. Bertry, Paris). (4d. 10 Figs.)—Refers to the 
use of machines for stamping, cutting, &c. (January 4, 1882), 
42, Stoves and Furnaces: E. G. Lakeman, Mod. 
ury, Devon. (6d. 2 Fiys.|—Combustion of the smoke and 
unconsumed gas if effected by causing the same with a supply of 
| air to be conveyed from over the fuel, by a flue, into a perforated 
combustion flue in the fire. (January 4, 1882). 

43." Barges, &c.: E. Moxon, Tunbridge Wells, 
| Kent. (2d.)—The buoyancy is increased by water-tight compart. 
| ments filled with cork. (January 4, 1882). 

45. Roller Mills: A.V. Newton, London, (4. Mech. 

wart, Buda-Pesth), (8d. 9 Fiys.}—Consists mainly in so arrang. 
| ing the adjustable rollers that when thrown out of action, the 
| feed rollers of the hoppers shall cease to act. (January 4, 1882). 


|_ 47." Portable Candle Cases, &c.: A. M. Clark, 
| London. (J. B. B. Choisy, Lyons). (4d. 6 Figs.}—Folding for 
| the pocket or attachment to umbrella or walking-sticks. (January 


| 4, 1882). 
| 

48. Machines for Folding and Hot-Pressing or 
| ro Neckties: M. Steinbock, New York. [6/. 


19 Figs.|—Has for object to receive the strip of material from 
which the necktie is to be made and fold over its edges inwardly, 
then to fold the strip lengthwise, hot-press, and deliver it finished , 
(January 4, 1882). 


| 49. M and Reco: Quantity of Elec. 
kinson, W ter. (6d. 8 Figs.| 
| Has reference to the use of a centrifugal governor, the speed of 
which is electro-magnetically controlled. When the centrifugal 
| force is mechanically opposed to the electrical force, the governor 
may act by bringing a friction brake into action, or by making 
| and breaking an electrical contact. This invention will be illus. 
| trated in detail in an early issue of ENGINEERING. (January 4, 
1882). 

51. Manufacture of Artificial Parchment, &c. : C, 
Weygang, London. (4¢.)—Fibrous fabrics are prepared with 
animal glue and then treated with some of the chromic compounds 

| such as chromate, or bichromate of potash in combination with 
| alum, or other salts or acids. (January 5, 1882). 


| 52.* Ap tus for Pla; the Game of Lawn 
| Tennis: ° mdon. (2d.)—The ball is 
| attached to an upright by a cord, so that it cannot escape. 
| (January 5, 1882). 


| 54° Chimney Pot: J. Wetton, Abergavenny, Mon. 
| [2d.)}—Consists of an internal and external cylinder secured to 
each other by radial arms. (January 5, 1882). 


55. Apparatus used in the Distribution of Elec- 

tri ergy: J. » London. (4d.)—Relates to a 
| method of distributing electricity over,a network of leads and 
lamps or motors in such a way that each consumer obtains a 
supply which is quite independent of the demand from and supply 
to other consumers. To effect this the difference of electrical 
potential between the main cable, from which every consumer 
takes his supply, and the return cable, is maintained constant by 
the following means: (1) The lamps are in this case supposed to 
be arranged in a parallel arc, and the current is furnished to the 
mains by means of a ‘‘ series” dynamo (one in which the armature 
and the field magnets are in series) and a magneto machine, or 
other apparatus producing a constant electromotive force equal 
to the electromotive force which should exist between the supply 
cable and the return cable at the consumer's. The magneto and 
the dynamo machines are placed in series, and the speed of the 
latter should be such that its electromotive force is proportional 
to the current circulating in the coils of its field magnets. Asan 
example, if there be only one dynamo machine, and if the resistance 
of the mains and machines be 3 ohms, the dynamo machine should 
run at such a speed that the electromotive force in volts is three 
times the current in ampéres flowing through the field magnets, 
consequently this speed can be readily found by experiment. 
Suppose the constant electromotive force of the magneto machine 
to be 50 volts, its resistance 0.3 ohms, and the resistance of the 
dynamo machine and of the other unchanging parts of the circuit 
2.7 ohms, also that the electromotive force generated by the dynamo 
machine is numerically three times the current. With aconsumer’s 
resistance of 2 ohms the total resistance will be 5ohms, and the e.in.f. 
of the dynamo will be75 volts. The total e.m.f. in the circuit will 
be, therefore, 125 volts and the current 25 ampéres, giving an e.m.f. 
of 50 volts between the ends of the consumer's part of the circuit. 
Should the consumer’s resistance, owing to some of the circuits not 
being used, increase to 12 ohms, there will be an instantaneous 
alteration of the electromotive force of the dynamo to 124 volts, or 
624 volts in the whole circuit, and 624 divided by 15 gives 44 
ampéres. The difference of potential between the ends of the 
consumer's part of the circuit will be 44 — by 12, or still 50 
volts. Instead of using a dynamo machine of the ordinary type, 
a ‘‘shunt” dynamo machine can be employed, in which case the 
magneto machine may be introduced either in the shunt which 
includes the field magnets or in the part which contains the wire 
of the revolving armature, but preferably it is stationed in the 
main circuit quite outside the machine, so that its current goes 
direct to the supply cable ; (2) when the lamps or motors to which 
electricity is supplied are arranged in series, that is when the same 
current passes through them all, by this system they are designed 
to receive the same intensity of current however the resistance of 
one or more of them may vary. This is attained by using instead 
of an ordinary ‘‘series” dynamo machine, one or more dynamos 
constructed so that their field magnets are a shunt between their 
brushes, combined with one or more magneto machines, in sucha 
way that either the circuits of the field magnets or the circuit of 
the armature of the dynamo machine, containsa magneto machine 
of constant independent electromotive force. This system of dis- 
tribution is fully explained in the specification by means of examples 
and algebraic formule. (January 5, 1882). 

56.*_ Apparatus for O ning Oysters: H. J. Had- 
dan, London. (A. Lesquillons, Pontoise, France). (2d.J—A 
holder is combined with a knife. (January 5, 1882). 

57." Tools for Setting Saws: H. J. Haddan, Lon- 
don. (4. A. Rigaud, Clermont-Ferrand, France). (2d.)}—This 
provisional specification is not clear. (January 5, 1882). 

58.* Combing Machines: H. J. Haddan, London. 
(A. N. Sprecher, Anduze, France). (2d.)—The material is placed 
on a travelling band and combed in its whole length by two 
combing rollers successively. (January 5, 1882). 


59.* Candles: H. J. Haddan, London, (F. E. Berta, 
Fulda, ae [2d.}—These are surrounded with a thin coat 
of solid material to prevent guttering. (January 5, 1882). 


60. Reiiweg Signals, &c.: 8.8, Allin, London. [¢d 
2 Figs.}—The difficulty experienced in the working of signals 
owing to the expansion contraction of the metallic media i 


removed by establishing a balance between the expansion of two 
ed connexions on each side of the rock lever. (January 6 


61. es Worked by Steam or other Fluid 
Pressure: J. James and W. Wardrop, London. (éd. 
4 Figs.}—-The essential feature consists in working the slide of 





each cylinder of 9 threerylinder engive trom tbe pistou of the 
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cylinder next in order 


. Each vein is made pie a feted and 
the bottom of which the connecting rod is jointed, an 
pe Pe of which is a lug for working the valve of the next 
cylinder. Piston valves are used, each consisting of two pistons of 
unequal diameters connected by a short tube, the steam being 
admitted between the two valves, 80 that there is always an 
excess of pressure in one direction. A link is jointed at one end 
to each piston valve, and at its other end to a point in the connect- 

















ing rod of one of the other cylinders; the point of cut-off is 
determined by the position of its attachment to the connecting 
rod. 
lug, Y 
inner end of each cylinder there 
the central casing. } 
C C the connecting rods; F F are the connecting rods to the 
valves. (January 5, 1882). 

62. Treating Timber with Antiseptic or Preserva- 
tive Fluids, &c.: 8S. B. Boulton, London. [4d.]—Refers to 
the use of compounds consisting of the tar acids extracted from 
heavy tar oils, and mixed with diluent liquids, or solutions of 
metallic salts. (January 5, 1882). 

63. Rendering Fabrics, &c., Uninflammable: P. 
Jensen, London. (i. 8. Suillot and H. David, Paris). {2d.} 
—By impregnation with a solution of salts, such as gluco-saccharine, 
&c., having incombustible properties. (January 5, 1882). 

64. Magnetoand Dynamo-Electric Machines: L. A. 
Groth, London. (Kk. J. Giilcher, Biala, Austria). (6d. 
4 Figs.}—Has for object the reduction of the heating of the wire 
coils. The inductor or armature consists of a ring M of laminated 
insulated plates either of a wedge shape in cross section (Fig. 4), 
or rectangular at its outer part and wedge shaped at its inner part 


when the steam is cut off at three-quarters stroke. d 
are direct exhaust passages K to 
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(Figs. 2 and 3). The poles Oof the inducing magnets have a 
channel or U shape in cross section, and the sides are of a depth 
equal to that of the rotating ring. When the ring is of triangular 
section the sides of the channel incline inwards (Fig. 4). By this 
construction a current of air is drawnin at one end of the pole- 
piece and driven out at the other. (January 5, 1882). 


65. Bridges: H. H. Lake London. (¢. Eifel, Paris). 
[6d.]—Girders are built up of parts or elements similar to one 
another, by the employment of which in suitable number any 
reasonable distance may be spanned. (January 5, 1882). 


66.* Glass Surface Testing Plates, &c.: G. Richards, 
Manchester. (2/.)—A true surface is obtained by grinding. 
(January 6, 1882). 


67.". Hand Stamps with Calendar: A. C. Hender- 
son, London. (L. Blum, Paris). (2d.J—Consists in the appli- 
cation to hand stamps of a composing frame admitting of change 
of type. (January 6, 1832). 

68.*_ Optical Apparatus for Multip: Designs: 
J. B. Fenby, Sutton Coldfield, Warwi re. (2d.J— 
One or more pairs of mirrors are set at an angle to each other and 
the — intended to form the designs are caused to move, the 
result being constantly changing designs. (January 6, 1882). 


69. Lamps: E. 
Lieving, London, and C. V. Boys, Oakham. [4d.]— 
Relates to modes of manufacturing incandescent — in which 
the electrical connexion between the outside wires and the carbon 
filaments is made by suitably insulated conducting wires passing 
through a narrow tube attached to one end of the globe, into 
which entrance of the air is prevented by partly filling the tube 
with well-boiled pitch or other resinous cement which will not 
give off sufficient vapour to injure the haere 9 By this method the 
use of platinum wires isavoided. Undue heating of the cement 
is prevented by employing a considerable length of conducting 
wire twisted between the filament and the cement, and to these 
wires are sometimes fixed radiators to assjst the passage of the 
heat out of the lamp. For small lamps capillary coke is made 


Manufacture of Incandescent 








Otherwise the link may be jointed to the abov ne | 
At the 


AA are the cylinders; B B the plungers; | 





| rated. 


use of for the conducting filament. In another form of lamp where 
the filaments are replaceable the globe is made with a neck suffi- 
ciently wide to admit of the introduction of the filament, and it is 
cemented by pitch to a support forming one terminal of the lamp, 
the other terminal being insulated and passing through it. (Jan- 
uary 6, 1882). 

the Seats of Ships, 
as Life Rafts: e 
» Downham Market, Norfolk, [6d. 8 Figs.|— 
The frames are made water-tight or filled with cork. They may 
ve lashed together to form a raft. (January 6, 1882). 


71, Automatic Electric-Printing Re; &c.: 
A. J. Boult, London. (B. HL. Valentine, New York, U.S.A.) 
{10d. 5 Figs.)—Has reference to the different systems of signal- 
ling and telegraphing now in use, such as fire alarms, telegraph 
calls, hotel annunciators, &c., and has for object to furnish mecha- 
nism which shall automatically record and print in type legible to 
all, at a single impression of printing mechanism, the nature of 
the call and the source from which it comes. The mechanism is 
too complicated to be clearly explained within the limits of an 
abstract. (January 6, 1882). 


72.* Secondary or Reversible Batteries: R. Ken- 
nedy, Glasgow. [2d.)—A plate of clean lead is coated witha 
layer of lead peroxide or dioxide, and is laid in a depositing bath 
filled with dilute acid. Over this another sheet of lead is sus- 
pended and the current sent through the two, so as to form a 
close-grained deposit of spongy lead on the lower. The lower plate 
is then cut up to suit the size of the cells of the secondary battery, 
and is painted with lead dioxide obtained by passing chlorine 
through lead monoxide, and made into a paste with water and 
glycerine. The plates cut from the upper sheet or plate are 
painted with a paste of water, ——- lead dioxide and lead sul- 
one and constitute the other element of the couples. (January 6, 

$2). 

75.°. Syphons for Reservoir Pens, &c. : J. D. Carter 
and J. A. er, London. (2d.)]—These consist essentially 
of a tube having one end tapered and one or more shoulders 
formed thereon with one of which the cap or cover comes in con- 
tact. (January 6, 1882). 


76. Domestic Fireplaces: J. H. Johnson, London. 
(M. Perrot, Paris). (6d. 3 Figs.}—The capacity,of the combus- 
tion chamber is contracted in a vertical direction by the employ- 
ment of a loose slab above the grate operating to prevent the 
rapid escape of heat. (January 6, 1882). 


78. Machines for Printing and Making Labels, 
T &c.: T. A, Briggs, Providence, Ri. U.S.A. 
[10d. 20 Figs.]—In one or more colours, embossed and provided 
with eyelets at one continuous operation. The sheets are delivered 
from a roll and moved through the machine with periods of rest 
by means of an adjustable double rack engaging with feed rolls. 
(January 6, 1882). 

80. Converting Iron into Steel by Means of the 

8 er Process: W. F. Jackson, Bradford. (td. 
5 Figs.|—The invention consists in an arrangement whereby the 
hydraulic cylinders and the bearings for carrying the converter 
trunnions are secured to girders, by which means the apparatus 
is self-contained. (January 6, 1882). 


81. Freparetions of Materials for Facilitating the 
Preparation of Whitewash and Distemper: J. I. 
Fo » London. (4d.)—Size, glue, or gelatine, and whit- 


ing are nixed together and water added to form the whitewash 
or distemper. (January 6, 1882). 

89. Lock Washer for Securing Bolts on Nuts, &c.; 
T. H. Drew, Walisall. (4d.)—The edge of the washer is ser- 
When the nut is screwed up, one tooth of the washer is 


| turned up against it to prevent it rotating and another is turned 


| down into a hole drilled in the article to be fastened. 


| 
| 





| over it. 


(January 7, 


| 1882). 
90.°_ Back-Sights for Firearms, &c.: P. Taylor, 
| Manchester. (2/.)—Formed in one piece having the different 


ranges marked upon its face with fixed sighting points. (Jan- 


uary 7, 1882). 

93. ear a * Metal: F. Wirth, Frankfort-on-the- 
Maine. (L. Réhr, Hohenlimburg, Germany). [4d.]—To roll 
bars or sheets of varying thicknesses the upper roller is held down 
to its work by a cylinder of eccentric or other suitable shape placed 
The upper working roller rises and falls according to the 
(January 7, 1882). 

ufacture of S , &c.: J. W. Culmer, 
(BE. Wernickenck, Moscow). [2d.]—The mould is 
formed of a rectangular box shape with division plates to divide 
the sugar into slabs. The moulds are exhausted by an air pump, 
and the sugar forced out of them by a press. (January 7, 1832). 
96.* Lock and Latch Spindles, &c.: S. Collett, 
Will Staffordshire. (2d.)—Are formed with threaded 
angles to facilitate the adjustment of the position of the knob, 
which is secured by a screw passing right through knob and 
spindle. (January 7, 1882). 


97._ Bolts or Fasteners for C: ters’ Benches, 
&c.: C.J. Coxhead, London, (2/.}—In the form of a T for 
convenience of fixing to the front chap, with ratchet teeth in one 
face. (January 7, 1882). 

98.° Tricycles, &c.: W. Dawes, Leeds. ([2d.]—Are 
constructed so that both the legs and arms are employed for pro- 
pelling. (January 7, 1882). 

99. Velocipedes, &c.: M. D. Rucker, London. [6d. 
6 Figs.|—Refers to an automatic clutch and to an arrangement of 
ball bearings. (January 7, 1882). 

101. Writing Pads: W. R. Lake, London. (hk. ¥. 
Engel, Vienna). (4d.J—These consist of a number of sheets of 
blotting or other paper bound together, and having printed upon 
sez). consecutive portions of a calendar or diary. (January 7, 
1882). 

102. Ap’ tus for Teaching Reading, &c.: 
Sykes and O. G. Abbott, Huddersfield. [éd. 7 Figs.)— 
seen’ impressed blocks are arranged in a frame. (January 7, 
1882), 

103. Bottles for Containing Aerated Liquors, &c.: 
A.andI. Jacobs, London. (td. 2 Figs.}—Formed with an 
aperture at the side of the neck as well as a direct vertical passage 
in whichis fitted ascrew-down stopper. (January 7, 1882). 


105. Omnibuses, Tramcars, &c.: H. W. 
London. (4d.)—Fares are placed in a box and a receipt given. 
Eg = arrangement of seats, doors, &c., is modified. (January 

, 1882 

106. Barrels made of Paper or other Pulp, &c.: W. 
R. Lake, London, (@. W. Laraway, Hartford, Conn., U.S.A.) 
(6d. 9 Fiigs.}—Refers to the compression of the material in a ma- 
chine by means of a reciprocating plunger by which the water is 
expressed and the barrel head formed. (January 7, 1882). 

H. J. 


112.* Apparatus for Making Bricks, &c.: a 
Haddan, radeon. (L. Jager, Ehrenfeld-Coln, Germany). 


configuration of the pressing roller. 


| [2d.]—Forms are arranged radially round a vertical post in com- 
bination with pressing mechanism. (January 9, 1882). 


113. Manufacture of Embossed Fabrics: H. Cryer, 
Ilkley, Yorks, (2d.|—The embossing is done after the appli- 
cation of a stiffening composition, consisting of water, pelts, borax, 
and isinglass, has been applied. (January 9, 1882). 


114.* Overstitching Machines: J. E. Richard, New 
York. (4d.]—For sewing sweat-leathers into hats. The descrip- 
tion is not clear. (January 9, 1882). 


115. A atus for Washing, Soaping, Dyeing 
&e.: W. Birch, Salford, Lanc. (6d. 2 Pipe }e'instond of a 
pair of squeezing rollers one roller and a flat squeezing plate are 
used. (January 9, 1882). 


116. Knife g Machines, &c.: E.M. Knight, 
Manchester. {6d. 13 Figs.|—Are fitted with india-rubber 
rollers and springs dispensed with. (January 9, 1382). 

117. Construction of Camber as a Means for Sig- 

on Railway es: N. er, London. 
(6d. 7 Figs.)]—Is of spring steel fixed in the path of an engine to 
open the steam whistle if the signal is set at danger, while the train 
is passing. (January 9, 1882). 


118.*_ Telegraphy: P. Jensen, London. (F. W. 
Jones, New York). ay i—Relaee to duplex oy and is 
intended tc provide efficient means for overcoming the disturbing 
effect of the electrical discharge from the cable upon the receiving 
instrument at the home or sending station. Thisisdone by placing 
the electro-magnetic coils in a branch to earth from the main line 
wire, the said branch passing off at a point between the trans- 
mitter and the main line, and by employing a series of graduated 
electro-magnetic coils with equivalent branches around them, so 
that the extra current may be adjusted to the varying static con- 
dition of the line. (January 9, 1882). 


126. Storing Electrical En :_ J. E. Liardet, 
Brockley, and T. Donnithorne, London. [8d. 4 Figs.) 
—The inventors employ (1) cells packed with lead shot. (2) Cells 


filled with holJow spheres of lead ye ae by eoating balls of 
soluble substances, such as salt, chalk, &c., with lead and dissolv- 
ing out the cores. (3) Cells filled with broken charcoal, coke, 


asbestos, &c., coated with metallic lead. (4) Lead, deposited from 
a salt of lead, such as acetate, by means of — = plates 
attached to compressed plates or cakes of red lead. Other cakes 


may be employed obtained by mixing red oxide of lead with 
plaster-of-paris or cement, china clay, wdered glass, 3 
(6) Fine divided porous lead obtained by filling a cell having two 
compartments divided by a porous wall with acetate of lead solu- 
tion, and immersing therein as electrodes two plates of zinc in 





suitable jackets, and as soon as the zinc is dissolved and replaced 
by metallic lead drawing off the solution and replacing it by 
acidified water. In cases where the cells are started with metallic 
lead plates peroxides of hydrogen are added to the acid to assist 
in the formation of peroxide of lead. In Fig. 1 the terminals A 
and B are composed of thin plates of lead or carbon surrounded 
by acoating of finely divided porous lead overlaid with a lead 
salt and plaster-of-paris in the proportion of eight parts of the 
former to one of the latter. Fig. 2 illustrates a battery having 
one terminal A made of sheet lead encased in a mass of finely 
divided porous lead D, which is kept in place by thin fokis of lead 
foil. The other electrode B is composed of carbon surrounded by 
red lead and plaster-of-paris. Porous lead may be obtained direct 
from the lead ore by dissolving the latter in acid and precipitating 
the metal by zinc. Two methods of accomplishing this are de- 
scribed. (January 9, 1882). 

121. Stoves or Firegra A. C. Engert, Bromley- 
by-Bow. (6d. 3 Figs.|—The fuel holder is in the form of a 
half barrel divided longitudinally and mounted on pivots so that 
it can turn about a horizontal axis. The front part is provided 
with vertical bars. (January 9, 1882). 

123. Stillions: R. Moreland, London. (4d. 3 Figs.| 
—Relates to a portable arrangement consisting of a pair of 
parallel rails tilted to suit the bulge of the casks, a upon 
cross girders, and having a continuous removable trough for re- 
ception of overflow liquid. (January 10, 1882). 


1a Panag oo Mote Pitas Raabe 


Means of Photography 
(2d.]—Refers to the application of photo-engravings or photo- 
reliefs as patterns for casting plates of hard metal, the depressions 
of which are filled with enamel, or other convenient material. 
Also to producing stamps of hard metal from such engravings or 
reliefs forstamping sheet metal. (January 10, 1882). 

128. Army Tren Tool: A. H. Storey, Wands- 
worth. (6d. 18 Figs.)—Relates to a combined tool which can 
be used as a pick, or spade, or shovel. (January 10, 1882). 


129. Electri Lighting Railway Trains: W. H. 
v Wimbledon, 


Preece and J. James, London. [6d. 
6 Figs.|—One or more of the running axles of the train work a 
compressing pump so as to charge reservoirs with compressed air. 
This air is employed to work air engines which drive dynamo 
machines to supply the lamps in the train. In order to maintain 


Fig. 1. 








the lights during stoppage the pumping power and reservoirs are 
made of suitable size to keep in action after the axles come to 
rest. A is the axle carrying a sleeve E, connected to it by a 
clutch. Upon this are fixed eccentrics which drive the air pumps 
G and deliver air to the reservoirs H. N is the air engine and O 
thedynamo. (January 10, 1882). 


for Stay Busks: J. E. 





160. Fastenings Salisbury, 
Sheffield. (4d. 6 Pigs |~Theelasp is formed with a shield thee 
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covers the stud when the clasp and stud are engaged. The shield 
and clasp are formed of one piece of metal, a blank being first 
stamped out, and the portion forming the shield being then folded 
over. (January 12, 1882). 

180. Gas Burners and Regulators: F. Siemens, 
Dresden. [6¢. 6 Figs.}—The burner consists of a hollow 
chamber A connected to the gas supply, and carrying three con- 
centric rings of gas tubes B, B!, B?. Surrounding the outermost 
ring is a casing C having at its lower part openings or perforations 
through which the air enters freely, while its upper end is provided 
with a notched air deflector. In like manner the second and 
third rings of tubes have each a casing C! and C®, the latter of 
which carries the glass D. E is a notched deflector over the central 























ring of tubes. The shorter tubes are slightly larger in diameter 
than the longer ones, so that the flames may all rise to the same 
height. The air entering at the lower part of the lamp becomes 
heated by contact with the hot metal, and thus adds to the lumi- 
nosity of the flame. The invention includes a gas regulator in 
which the valve is carried by an expansible chamber like a con- 
certina bellows. (January 12, 1882). 


192. Ochre ts: J. M. Cameron, London. 
[2d.]—Is to obtain pigments of improved colour, and consists in 
treating yellow ochres by combining them with any one or more of 
the following substances, i ¢e., the carbonates or bi-carbonates of 
the alkalies, soda ash, the oxalates of the alkalies, oxalic or car- 
bonic acid, and the yellow salts of chromicacid. (January 13, 


1882). 

204. Construction and Working of Distilling 
and Sublimation Apparatus, &c.: G. E. Vaughan, 
London. (F. Liirmann, Osnabriick, Germany).  [ls. 10d. 
153 Figs.J—This specification is much too voluminous to be satis- 
factorily abridged within our limits. The invention is described 
under 15 heads, and contains 29 chief claims, with numerous 
sub-claims. There are 26 pages of description. (Complete speciji- 
cation. January 13, 1882). 


207. Perambulators and Bath Chairs: J. H. Miles, 
Birming [Sd. 14 Figs.]—Relates (1) to a method of con- 
necting the seat of the vehicle with the body, whereby the former 
can be turned into any desired relative position ; (2)to the arrange- 
ment of parts for changing the position of the body with respect to 
the wheels, according as the vehicle is propelled from the front or 
the back. (January 14, 1882). 

209. Glazing Wem ge Conservatories, &c.: T. 
R. sneney, Smethwick, 8: ordshire, (10d. 19 Figs.J— 
Relates to details of arrangement. (January 14, 1882). 

269. Permutation Locks, &c.: J. R. Nottingham, 
Washington, D.C., U.S.A. [6d. 14 Figs.|—Has for object 
to produce a safe permutation lock, also to lock the combination 


by an auxiliary lock, thereby securing the dial against manipula- | 





tion by evil disposed persons who may desire to work out by ex- | 


periment the main combination for future use in opening the safe, 
or other receptacle bearing the lock. The invention could not be 
clearly deseri within our available space. (January 19, 1882). 

1221. Antifriction Roller Bearings, &c.: T. F. 
Hemmich, . Berks. (6d. 16 Figs.[—Refers to dit- 
ferent forms of this class of bearing. (March 14, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 


THE PRODUCTION OF SIEMENS STEEL. 

From time to time there have been published various 
examples of large makes of steel in Bessemer con- 
verters and of rails made from the ingots, both in 
America and at sundry steel works in England and 
Wales; but so far as we are aware, the productive 
capacity of the melting furnaces engaged in making 
steel by the Siemens process, as also the capacity of 
the powerful steam hammers employed in dealing with 
the ingots, the heating furnaces, and the plate rolling 
mills, has not until very lately been made the subject 
of remark in the technical journals. Considering the 
fact that the two great establishments of the Steel 
Company of Scotland occupy the very front rank in 
the Siemens steel industry in the United Kingdom, it 
is satisfactory that some authoritative data are 
now available by which to compare the capacity of 
other works that are occupied in the same manu- 
facture, 

Starting with the Newton Works of the Steel Com- 
pany of Scotland, we may remark that, in addition to 
the’tsvo furnaces in the steel-founding department, 
there are twenty-two melting furnaces, from which a 
yield of 2200 tons of ingots has been obtained in one 
week. That is the largest weekly yield yet recorded, 
but it is just possible that the same number of furnaces 
may yet give even a greateryield. The largest weekly 
output from any one of the furnaces has been 1884 
tons of ingots (18 casts). Then, with reference to 
the capacity of the large plate mill at the Newton 
Works, it should be stated that it frequently runs 








through in ordinary regular work a charge of from 
55 to 60 tons per shift. Recently, however, when 
a little extra effort was made by the workmen, two suc- 
cessive shifts were worked in which 73 tons and 
76 tons of hammered slabs, respectively, were passed 
through the mill and rolled into plates—this very 
considerably overtopping the largest make of Siemens 
steel plates previously spoken of as having never been 
exceeded. 

The largest weekly production of ingots that has 
ever been recorded at the Blochairn Works is 1566 tons, 
being the yield from twelve melting furnaces ; and the 
largest weekly production from any single furnace has 
been 1744 tons of steel ingots (10 casts), or 14 tons less 
than the largest make at any of the Newton furnaces. 
In the hammering operation there is also a very big 
‘*record” at the Blochairn Works, No. 1 hammer 
(which is nominally one of § tons) having been known 
in the course of regular steady work to transform 
625 tons of ingots into slabs for plates in one week ; 
and under some pressure the same hammer has in a 
single shift of twelve hours passed through a total 
weight of $14 tons of ingots. Without doubt this is 
really excellent work. At the same establishment 
there is a rolling mill which is called No. 2 plate mill, 
through which in one week there have been passed 
482 tons of. slabs and rolled into plates. Recently, 
however, when the workmen were closing up for the 
Glasgow Fair Holidays, the furnacemen and mill hands 
made a spurt, and in two consecutive shifts of eleven 
hours each the same plate mill charged 91 tons 13 ewt., 
and 95 tons 16 ewt. of slabs, the respective productions 
in the shape of sheared plates being 73 tons 6 ewt. and 


| 76 tons 12 ewt. 


In respect of the work done in each of the depart- 
ments as stated above, what seems to be a very legiti- 
mate claim has been set up; it is that the work of the 
melting furnaces, steam cee and _plate-rolling 
mills far exceeds anything of the kind scomanaen 
by any other Siemens steel works in Great Britain, if 
not in the whole world. 








FOREIGN AND COLONIAL NOTES. 

Timber in the United States.—In a recent paper upon 
the necessity of a school of forestry in the United States, 
Governor Andrews, of St. Paul, pointed out that in this 
respect the Americans are behind the rest of the world. 
There are thirty such schools in Europe, while the 
Americans have none,—a fact which indicates laxity in 
thrift and economy. Governor Andrews observes : ‘Our 
destructiveness is enormous. The network of telegraph 
requires millions of poles nearly large enough for ship 
masts, which have to be renewed every few years. Each 
mile of railroad and siding requires 2640 ties, so that the 
railways now in operation require 300,000,000 ties, which 
have to be required every five or eight years. In the six 
States of Alabama, Florida, Texas, Mississippi, Michigan, 
Wisconsin, and Minnesota, 8,000,000,000 ft. of pine timber 
were cut in the census year ending May 31, 1880, and this 
vast consumption goes on yearly increasing, while the 
area of forests is constantly decreasing.” The Secretary of 
the Interior in his report for 1877, says: ** The rapidity 


being estimated at about 2000 tons. In 1866 somewhat 
over 520,000 tons were imported, and since then the 
gradually increasing consumption has caused the quantity 
to increase to almost 1,500,000 tons. Iron ore, on the 
other hand, is found in many districts, and if coal were 
found in a corresponding degree, Italy would probably 
not only be independent of other nations, but would 
be a serious rival in the coal trade. In the absence of 
fuel for smelting purposes, large quantities of oro 
are exported, and scarcely 20,000 tons of pig iron are 
turned out annually. The working of iron ores takes 
lace in the provinces of Lombardy and of Piedmont, in 
Sardinia, ae especially the island of Elba, which latter 
produces alone more than 32,000 tons, which are almost 
all exported. Italy possesses 65 iron mines in actual 
working, which in 1877 produced 237,931 tons of ore, only 
a small proportion, however, being treated in the country 
itself. ‘The inexhaustible beds of Montagne iron in the 
island of Elba, formerly worked by the Etruscans and the 
Romans, are not worked as they should be, especially in 
face of the keen competition of the other mines of the 
basin of the Mediterranean and the Atlantic, such as for 
instance those of Mokta-el-Hadid, near Bona, in Algeria, 
and Somorrostro and Bilbao in Spain. The iron mines 
of the island of Elba have been lately made over to an 
Italian company, represented by the National Bank of 
Rome. The royalty to be paid to the Government has 
been fixed at 4s, 3d. per ton of ore extracted, 


Rolling Stock on the Eastern of France Railway.—At the 
close of 1881, the Eastern of France Railway Company 
owned 983 locomotives of various types ; 872 tenders, 2359 
passenger carriages, and 24,895 goods trucks, The Council 
of Administration proposes to place the following addi- 
tional plant upon the system in order to ry4 pace with 
the requirements of its growing traffic: 141 locomotives, 
98 tenders, 393 passenger, carriages, and 2046 goods 
trucks. 

French General Water Company.—The outlay of capital 
made by the French General Water Company last year 
was 244,480/. Of this amount 70,595/. was expended at 
Paris ; 83,3037. at Nice; 78,2237. at Sotteville, Rennes, 
and Boulogne ; and the remainder at Lyons and Nantes, 
The profit realised by the company at Paris last year was 
77,3857. ; at Lyons, 50,941/. ; at Nantes, 8678/. ; at Nice, 
11,914/., &c. Altogether the net profits of 1881 amounted 
to 129,183/., admitting of a dividend of 2/, 9s. 6d. per 
share, or 3s. 4d. per share more than the corresponding 
dividend for 1880, 


French Auxiliary Railway Company. — The _ profits 
realised by this company in 1881 amounted to 21,469/. 
This balance admitted of the payment of a dividend for 
the year at the rate of 6 per cent. per annum, a reliquat 
of 557/. being carried forward to the credit of 1882, 


Working Stock on the Eastern Bengal Railway.—The 
total outlay made by the Eastern Bengal Railway Com. 
any for working stock to the close of 1881 was 384,237/. 

he directors propose to purchase the following additional 
plant : 5 locomotives, 2 third and fourth class composite 
carriages, 10 additional fish wagons, and 7 first and 
second class composite carriages. 





Carrier Pigeons and Lightships.—A means of communi- 
| cating with lightships has been established on the German 
/ coast, the German beweany sig having definitely resolved 
| to employ carrier pigeons in the coast-guard service. Ex- 
| p riments made in this direction by the German Govern- 


| with which this country is being stripped of its forests | ment on the coast of the North Sea since 1876 have been 


| 


| 





must alarm every thinking man. If we go on at the 
present rate, the supply of timber in the United States 
will, in less than thirty years, fall short of home necessi- 
ties.” The commissioner of the general land office says : 
‘* A national calamity is being rapidly and surely brought 
upon the country by the useless destruction of the forests.” 


Eastern of France Railway.—Of the lines conceded to 
the Eastern of France Railway Company to June, 1873, 
two sections from Aillevillers to the Val d’Azob and from 
Coulommiers to La Ferté-Gaucher were opened in the 
course of 1881. The concessions granted to the company 
in 1873 comprised altogether eighteen lines or branches ; 
and of these there only now remain to be completed three 
small branches. The first of these is that known as the 
Vallée de lOrne branch. The earthworks upon this 
branch are terminated with the exception of some defen- 
sive works proposed by the military authorities, which 
are now in course of execution. The opening of the branch 
will take place very shortly. The second unfinished 
branch is that from Sedan to the Belgian frontier. The 
Belgian Government having decided on extending this 
line upon its territory, the engineers of the Eastern of 
France Company have been conferring with Belgian 
engineers with the view of determining in common with 
them the question of a junction at the frontier. Official 
conferences have been held with the Belgian Government 
in order to determine the conditions upon which the lines 
shall pass the frontier. As soon as an agreement has 
been arrived at upon this head, and as soon as the plans 
have been approved by the superior authorities, the com- 
pany will proceed with the execution of the works. The 
third line is that from Langres Station to the town of the 
same name. The works upon this line have been com- 
menced, and are being actively pushed forward. The 
line is a continuation of the Langres branch to the 
Chatillon-sur-Seine and Is-sur-Tille line. The company 
has taken the necessary measures to complete these two 
sections simultaneously, and they will be open for traffic 
early in 1883, 

Coal and Iron in Italy.—The remarkable lack of coal 
deposits in Italy renders this kingdom dependent in a 
great measure upon foreign supplies, and the importation 
of fuel from_other countries must, therefore, necessarily 
be large. The deposits of anthracite possessed by the 
country are neither extensive nor productive, the yield 


| successful. The system of despatching the pigeons has 
| been thoroughly tested and found to answer admirably. 
| Two stations for carrier pigeons have been established, 
| and extraordinary accounts are given of the speed of the 
birds employed. 


Tron Rails in the United States.—Although the use of 
steel rails has very greatly increased in the United States 
of late years, iron rails have not by any means gone out 
| of service. The annexed figures show the production of 
iron rails in the United States during the last ten years. 
1872, 905,930 tons; 1873, 761,062 tons; 1874, 584,469 
tons; 1875, 501,640 tons; 1876, 467,168 tons; 1877, 
332,540 tons; 1878, 322,390 tons; 1879, 420,160 tons ; 
1880, 493,762 tons ; and 1881, 488,581 tons. 

The Zuyder Zee.—According to some recent reports 
it seems to have been definitely determined to reclaim 
the Zuyder Zee; by this policy a large tract would be 
rendered available for agricultural and other purposes. 
The engineers in charge of this work have been engaged 
for ten years past in preparing the plans, and the total 
cost is now estimated at 9,200,000/. The dyke will be 
about 243 miles in length, and will extend from the city 
of Enkhuisen to the coast of the province of Overyssel. 
The top of the dyke will be built to a height of 16 ft. above 
the level of the sea, which will bring it about 64 ft. above 
the highest tide. The dyke will be formed from sand and 
faced with clay, and will be built of sufficient dimensions 
to resist the heaviest seas. It is intended to commence 
operations on the work at four different points, and the 
idea is to have it completed in from seven to ten years. 


Largs Bay Jetty.—The shore end and seaward stage of 
this work have been connected, making a total length of 
1500 ft. from high-water mark. The contractors are now 
extending the jetty for a further distance of 600 ft. 

Steel Rails in the United States.—The production of'steel 
rails in the United States continues to exhibit a rapid 
progress. In 1872 steel rails were made by the Americans 
to the extent of 94,070 tons; in 1873, to the extent of 
129,015 tons; in 1874, to the extent of 144,944 tons; in 
1875, to the extent of 290,863 tons ; in 1876, to the extent 
of 412,461 tons; in 1877, to the extent of 432,169 tons; in 
1878, to the extent of 550,398 tons; in 1879, to the extent 
of 683,964 tons ; in 1880, to the extent of 954,460 tons ; 
and in 1881 to thé extent of 1,330,302 tens. 
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The Watchmaker’s Handbook. By CLaupivus SAUNIER. 
Translated from the French, Revised and Augmented by 
JULIEN TRIPPLIN, Besancon, Watch Manufacturer, and 
Epwarp Rice, M.A., Assayer in the Royal Mint. 1881. 

Ty1s book is intended as a workshop companion for 
those who are engaged in watchmaking and the 
allied mechanical arts. It contains an immense 
number of details bearing on practical operations, 
and the information is such as will be of use in 
daily work. The volume is to be considered as a 
supplement to the comprehensive ‘‘ Treatise on 
Modern Horology,” by the same author and trans- 
lators, but is in no sense an abridgment of that 
work. It contains in a readily accessible form | 
many details as to the working of metals, descrip- | 
tions of various practical operations, and new and | 
improved forms of tools. 








The translators have | 
remodelled the original work and added largely to 
its contents ; and it may be a matter of regret that | 
such additions are not distinguishable from the 
original matter. Fourteen sheets of engravings 
printed from copper-plates, besides numerous well- 
executed wood-cuts, fully illustrate the work. The | 
remodelling of the text has, however, necessitated 
a key to the plates, a rather awkward arrangement. 
A full index is of course an essential feature of such 
a book, and is accordingly provided. Cross _ refe- 
rences further secure facility of search for all the 
information in the volume bearing on specialities. 
The book is divided into six parts, each distinct in 
itself. 

Part I. treats of arithmetic, geometry, and mea- 
surements, merely in the elementary way common 
to every one’s school learning; and, therefore, 
might have been cut away with advantage to this 
English edition. What little information it gives is 
not always accurate. For instance, it is not known 
what is meant by ‘‘ extracting proportions” and the 
expression 20 + 15 x 10 + 12 +3 may be taken 
to equal 120%, 60%, as well as 174, because without 
ai er the figures can be used in three different 
ways. Every workman should know such ele- 
mentary matters, and, if he does not, he can 
scarcely hope to learn them from such a guide. 

Part II. treats of the preparation, manipulation, 
and application of the materials employed in 
horology ; iron, steel, brass, gold, silver, platinum, 
palladium, aluminium, precious stones; and dis- 
cusses such operations as soldering, gilding, and 
polishing. Copper is used only in some compensa- 
tion pendulums, as wire in electric clocks, and as a 
base to receive the enamel of watch dials, in conse- | 
quence of its expansion being about the same as | 
that of the enamel, which dves not therefore crack | 
in the cooling. Zinc is even less used, it only 
enters into the construction of some compensation 
pendulums. At page 81, mercury is stated to 
solidify at —40 deg. ; and, at page 86, at —39 deg. 
but, correctly, it is —38 deg. The information about 
mercury, palladium, and platinum is very scanty. 
Specific heats are stated to be per degree Centigrade, 
and that the ‘‘ corresponding degrees on Fahrenheit’s 
scale can be deduced from those here given by 
multiplying by 5 and dividing by 9,” which is 
utter nonsense in more than one point of view. 
Specific heat is a relative quantity, and inde- 
pendently of any particular thermometer scale. 

Part III. advises upon health and the processes of 
filing and turning. It is both short and valuable. 

Part IV. treats very fully of tools and apparatus ; 
the methods of turning, drilling, depthing, upright- 
ing. This part will be instructive to a large class of 
artisans, including telegraph and scientific instru- 
ment makers. 

Part V. is the one most strictly confined to the 
title, being upon repairing and examining watches, 
oiling, timing, and even de-magnetising them. 

Part VI. is devoted to practical receipts of a 
useful kind which have not found a place in the 
preceding sections. It comprises very full instruc- 
tions as to making, repairing, and adjusting plates, 
cocks, barrels, barrel-arbours, slopwork, fusees, 
wheels, balances, pinions, hands, pivots, springs, 
and dials; and such subjects as depths, escape- 
ments, and sizes of movements. 

Each part is truly a treatise in itself. The 
arrangement seems good, and the language is clear 
and concise. However, a work of this kind should 
be judged by the criterion of practical usefulness 
rather than of scientific method and completeness. 
Under the circumstances of the case, he compila- 





less successful receipts for various mechanical pro- | wave motion and wave propagation applied to light 


| learning will never make an accomplished workman 


|to be achieved, while they also afford hints and 
| suggestions for prosecuting experimental efforts in 


| mind, and if he is at all anxious to become skilful | 





tion is necessarily reduced to a collection of more or 
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cesses and operations ; and probably not even the 
author himself is a competent judge of a vast) 
number of them, as to whether they are good, bad, | 
or indifferent. 





in the undulatory theory due to Huyghens ; finally, 
he assumes the generally adopted existence of a 
single ultra-atmospheric medium filling all space, 


A reviewer, therefore, who under- | and accounts for refraction, total reflection, disper- 


took such a function, would be sure to go astray, | sion, and anomalous dispersion in connexion with 


and sometimes mistake the chaff for the wheat. 
text-book it in no sense is, a workshop companion | 
it may well aspire to be. That it should not be} 
free from various sins of omission and commission | 
in the opinions of first-class workmen, is a matter | 
of course ; they generally agree to differ on the way 
in which manual operations are described in books. 
However, the number of palpable errors is small, | 
considering the bulk of matter and the variety of | 
topics. All things considered this must be pro-| 
nounced an admirable guide for the young watch- | 
maker. It will do its duty if it serves to direct him | 
to the tools, appliances, materials, and processes | 
with which he should become familiar. Book 


in the mechanical arts ; still technical books are 
invaluable for informing the mind what may or has 


the workshop. Much that a workman probably 
would never have his attention directed to in his 
years of probation, such books may bring before his 


and expert in his craft, he will not fail to try or to 
get instructed how to supply his deficiencies. 
Apprenticeship is now almost obsolete. Techni- 
cal instruction, and probation as improver, is rapidly 
taking its place in the horological arts. Hence it 
becomes more than ever necessary for beginners 
and learners to have recourse to technical books in 
order that they may direct their practical studies 
into all parts of the craft which they have set 
themselves to learn. The need is now for technical | 
literature to facilitate technical instruction, and 
there are not too many such works in English to 
render translations from the French superfluous. | 
The French indeed have long had the pre-eminence | 
in the literature of horology. 
horologists resort to technical literature and instruc- | 
tion with greater keenness than heretofore, it would 
seem that the arts of clock, watch, and chronometer 
making are surely doomed in this country to die out | 
at no distant date. 








Light ; a Course of Experimental Optics, chiefly with the | 
Lantern. By Lewis Wricut. London: Macmillan | 
and Co. 1882. 

In this age of many books, among which the good 

are necessarily few, the title of a work may alone be 

sufficient to make or to mar it ; if too bold or com- 

prehensive, the book conveys disappointment from | 
its comparatively narrow scope ; if too limited or | 
modest, the book may escape the attention of many 
who would otherwise eagerly peruse it. It is also 
unfortunately becoming too common a habit to 
allow publishers to christen books, the result of 
which is generally a short sweeping title given with 
the hope of leading the public into a belief that the 
book is more comprehensive than it really is, and 
with the intention of getting the title into one word 
on the back of it. Sometimes the author insists on 
correctly describing his work in the title, and by 
way of compromise, two titles are then used, one to 
suit the publisher, the second really to suit the 
book. In the case of the work under notice the 
second title errs certainly on the side of modesty, 
as the book is more than a mere course of lantern 
experiments, and is really a well-written course of 
lantern demonstrations of optical phenomena. The 
elucidation of the physical phenomena of light 
and colour is kept as the principal object, the 
prettiness of the experiments is made subservient ; 
this very important distinctive preference renders 
the book really scientific, although the language 
and the methods employed are generally simple and 
unpretending. 

The inexpensive apparatus and accessories neces- 
sary for going through the course advocated, are 
fully and carefully described in the first chapter ; 
the three following deal with rays and images, 
prisms, mirrors, and lenses, reflection, refraction, 
and dispersion ; in the next, the theories of light 
are set forth. After mentioning Roemer’s discovery 
that a ray of light took a quarter of an hour to cross 
the earth’s orbit, the author explains the methods of 
Fizeau, Foucault, Young, and Forbes for determin- 
ing the velocity of light, which is given as 187,200 
miles per second. 








The author then proceeds to consider the laws of 





A | those hypotheses. 


In Chapters VI. and VIL., after treating of absorp- 
tion, transmission, and reflection of colour, of real 
and subjective colour, the author arrives at the 
modern and interesting subject, spectrum analysis, 
or spectroscopy. The examination of absorption 
spectra is first recommended in afew simple homely 
cases ; in comparing that from sound claret or 
genuine wine with that from coloured alcoholic 
mixtures ; or that from diluted healthy blood with 
that from poisoned blood ; in noticing the charac- 
teristic spectra yielded by various gases and vapours, 
the continuous spectra of unvaporised incandescent 
solids and liquids, and the line-spectra of incan- 
descent gases. Proceeding to the special subject 
of the solar spectrum, and the principles on which 
the chemical components and physical conditions 
of distant heavenly bodies become known, the out- 
lines of the subject are treated in a familiar and 
easy manner, while for details the reader is referred 
to Lockyer. Asimple method of observing the solar 
spectrum is described, and the lines demonstrating 
the presence of sodium vapour, of incandescent hy- 
drogen, and of iron in the chromosphere are illus- 
trated by coloured diagrams ; the reversed lines 
obtained during total eclipses and the thickened 
lines affording evidence of closer aggregation of 
matter are explained. 

Returning to lantern optics and to explanation 
of phenomena, the eighth chapter is especially 
valuable ; it deals with the invisible portions of the 
spectrum, its heat effects, and its actinic effects, 
in a clear, logical, and scientific manner, discarding 
altogether the old and mistaken method of explain- 
ing them, under the form of distinct spectra, due to 
rays of distinct kinds. Yet in spite of this effort to 
cast aside these old ideas, there remain occasional 


Unless the English | traces of the earlier mode of expression, so difticult 


it is to banish vestiges of the past. The phenome- 
non of phosphorescence, the method of rendering 
visible the invisible spectrum of various fluorescent 
substances, so much investigated by Stokes, the 
phenomenon of calorescence due to Tyndall, and the 
connexion between these subjects is ably treated. 
As far as this point in the book—the end of the 
eighth chapter—the subject of experimental optics 
and the conclusions or deductions drawn, follows a 
gradual systematic course with one clear definite 
aim and practical object. This portion would, with 
some few additions or further expansion, form a 
convenient rudimentary manual, apart from the 
rest. 

From the beginning of the ninth chapter until 
nearly the end of the book, or rather more than 
half of it, polarisation of light is the almost exclu- 
sive topic. After leading up to this subject through 
interference, diffraction, and double refraction, 
eight chapters are devoted to it, the apparatus 
prisms, &c., and the various optical phenomena 
and experiments in connexion with it. This por- 
tion of the book has necessarily a less practical aim 
than the foregoing part, and consists in part of a 
course of experiments accompanied with explana- 
tions, most of the experiments being well known 
to a large number of lecture-going people ; other 
portions of this half of the book are more dis- 
cursive and explanatory, the phenomena being 
more sparingly illustrated by experiments. The 
colours derived from the films of turpentine, 
oxide of iron, and soap from large soap bubbles, 
through thin films of air, water, and mica; the 
interference fringes and halos due to slightly 
oblique reflectors and prisms, intercepted points 
of light, the irridescence due to irregular refrac- 
tion, and so forth, here fully described, are 
familiar optical toys, about which little that is new 
can be said. On the other hand, the special subject of 
diffraction spectra, inclusive of microscopic diffrac- 
tion, is treated ably at full length ; the eighteen 
pages devoted to it are valuable ; the same may be 
said of the general explanation of the principles 
involved in polarisation in Chapter X. Proceeding 
onwards to crystals of double refraction, quartz and 
calcite, biaxial crystals, tourmaline, &c., there 
follows a short well-written portion, in an appendix 
to Chapter X., on the Vibrations of Common 
Light. After describing polariscopes, Nicol prisms, 
and apparatus for private amusement in polariscopy, 
the phenomena of polarised light are reverted to m 
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Chapter XII. ; and here we cannot refrain from notic- 
ing the want of order or logical sequence in the 
arrangement of these portions of the book. There 
is no doubt that even a random collection of well- 
written statements of scientific facts and conclusions 
is far preferable to a carefully systematised treatise 
that affords little or no information under each of 
its minutely divided sections and paragraphs ; but 
it cannot be denied that the former is more worry- 
ing to the reader. Reverting to the colours from 
toumaline, calcite, selenite, mica films, Newton’s 
rings and crossed films, crystallised films, the 
author arrives at the subject of organic films, in 
which the want of practical aim, and the extremely 
small space devoted to it, combine to cause disap- 
pointment. 

The treatment of visible strain lines in various 
transparent materials, such as glass, jelly, glycerine, 
india-rubber, gelatine, and chilled glass, when sub- 
jected to unequal stress under a screw press, is 
highly interesting and practical ; it leads to the 
hope that the quantitative determination of strain 
in non-transparent materials, which has already 
been much investigated, may be arrived at by some 
slightly analogous process in the future. 

Chapters XIIT., XITV., XV., and XVI. deal more 
particularly with various optical phenomena con- 
nected with the polarisation of light in crystals, the 
successive subjects being rotary polarisation, circular 
and elliptic polarisation, uni-axial and_ biaxial 
crystals, and the modifications in crystal figures 
produced by a quarter wave plate. These chapters 
are more specially devoted to description and expla- 
nation of the plenomena. Chapter XVII. is 
devoted to the colour of the sky, the polarisation 
of light by small particles, polarisation by black 
surfaces, and the production of multi-coloured 
images through quartz; this chapter is more inte- 
resting than those immediately preceding it. 
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result of expe- 
rience, and to which we shall often have occasion to 
refer. 

The work of repairing a railway damaged by the 
enemy varies, of course, according to the amount 
and nature of the damage done ; but it practically 
consists in repair of permanent way and track, and 
restoration of buildings. In practice, however, 
these are never independent of each other. 

We may include under repair of permanent way, 
the making good of all the fixed plant necessary for 
conducting the traftic, such as signals, telegraphic 
apparatus, platforms, water-troughs, rails for shunt- 
ing places and sidings, &c. If the necessary stores 
are not readily procurable when required, some line 
of minor importance may be broken up, and its 
materials used. Lieutenant von Reymond observes 
that in estimating the strength of material required 
(both for constructing new lines and repairing old 


ones for military purposes) calculations must be | 


made onthe basis of trains consisting of a heavy 
locomotive and at least 100 axles. When a double 
line has been destroyed, Captain Aprosio considers it 
best only to attempt the restoration of one track, 
both because. the rails, &c., of one can be used for 
the repair of the other, and because the temporary 
constructions necessary, need not be on so large a 
scale. Such work does not indeed admit of make- 
shifts in the ordinary sense of the word, because 
the safety and celerity of the movement of trains 
depend upon the good condition of the permanent 
way; but all parts of secondary importance may 


be less carefully executed than in ordinary con- | 


struction. Lieutenant von Reymond, on the other 
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the stream. The Germans in 187] 
adopted this method for repairing the bridge of 
Fontenoy over the Moselle, which the inhabitants 
of the district had blown up in their rear. Only two 
arches out of seven had been destroyed, and as 
these were next to one shore, the ruined masonry 
was covered and replaced .with a bank of earth, 
which reduced the channel from 390 ft. to 274 ft, 
For the construction itself, timber will 
be the material almost exclusively used in the field, 
as, indeed, no other is likely to be obtainable on 
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RAILWAYS IN TIME OF WAR.* 

THE great wars which have taken place on the 
Continent, have made the question of railway con- 
struction in time of war a more pressing one for our 
neighbours across the Channel than it has yet been 
for ourselves. It is not surprising, therefore, that we 
have recourse to foreign military scientitic men for 
some of the closestand most comprehensive studies of 
the subject. We have before us an article contributed 
by Captain Aprosio, of the Italian engineers, to the 
Giornale d’Artiglieria e Genio, and a pamphlet by 
Lieutenant L. von Reymond,+ of the Austrian army, 
both of which contain valuable information and 





* See p. 117 ante. 


+ Ueher feldmissige Eisenbahenn, unter Anwendung 


einer Eisenbhnn-Kriegsbriicke. L, von Reymond. Buda- | 


Pesth : Die Hungaria, 
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hand, lays stress upon the advantages of a double 
track, both for the speed and security of the traftic ; 
and urges that new tield railways should, whenever 
possible, be thus constructed. It is evident that both 
may be right, and that in each particular case the 
decision depends upon that ‘‘ whenever possible.” 
If there be time and material for the construction 
or repair of the double track the result will be so 
much the more satisfactory; but in work done 
during the actual course of a campaign, the first 
object will usually be to get the line open as soon 
as can be, and in that case, all effort should be con- 
centrated upon one track. 

When the injuries done have consisted in filling 
up the drains and cutting the embankmenis, the 
repairs will be chiefly made with earth, and may 
often require considerable time if they cannot be 
carried on simultaneously at different points. In 
this case the track need not be restored to its 
original width ; a breadth of about 10 ft. at the level 
of the rails will be enough, and the slopes may be 
left at their natural angle, the faces of those which 
are exposed to the action of water being protected. 
Works not of immediate necessity—such as the con- 
solidation of slopes where the soil is loose, and the 
systematisation of drains—may be put off until the 
line is open for use. 

The destruction of bridges, viaducts, &c., is a very 
serious obstacle to the progress of an army, since 
such works cannot be rapidly replaced, and are quite 
indispensable. Nevertheless, except in the cases of 
very deep and rapid streams, or precipitous ravines, 
the difficulties are not insuperable. Captain Aprosio 
advises levelling the ruins in order to build upon 
them, though when the débris make too large and 
awkward a mass, it is best to leave them alone, and 
begin either above, below, or beyond them, altering 
the line as may be required to correspond. 

Timber work may sometimes be saved in the case 


| of a viaduct, by using banks of earth, and witha 


bridge the same thing may be done at the sides, 
| when there is no reason to fear danger from nar- 





the spot. The style of working should be simple, 
and even rough, but strong. Large beams will be 
required, and tree-trunks, at the most squared, will 
be found to answer the purpose. 
The nature and plan of the construction will, of 
course, depend greatly upon the height required, 
and the greater this is, the more complex will be 
the structure, the more special the material needed, 
and the longer the time employed. Consequently, 
injury done to bridges and viaducts of great eleva- 
tion, throws difficulties of no small magnitude in the 
way of an invader. During the war of 1870, the 
Prussians met with such an obstacle in the destruc- 
tion of the middle pier of the bridge of Xertigny, 
which had to be replaced by a temporary pier 114 ft. 
high, including 65 ft. of masonry. In consequence 
of this one piece of damage, the line oon Caney 
to Gray by Epinol was closed to the German troops 
for three months. 
On the subject of these constructions, Captain 
Aprosio’s recommendations are as follows. The 
supports shouid be either trestles with a large base— 
when they are to stand on piers only partially 
destroyed, or upon a stable bottom not submerged— 
or else scaffolding poles, provided that the height 
does not exceed from 30 ft. to 40 ft. Beyond that 
limit, single poles and trestles are no longer enough 
to rely on, and it is necessary to employ double poles, 
and for extraordinary heights less simple structures. 
As a general principle, it is desirable to multiply the 
points of support, and minimise the length of the 
spans, which ought not usually to exceed from 
25 ft. to 30 ft. The woodwork will be formed of 
simple straight beams, strengthened by crossbeams 
and girders—or of two beams coupled—or else of 
two or three layers of beams superposed, and 
| solidly joined with iron bolts and ties. By com- 
| bining the superposition of several layers of heavy 
| beams with strengthening by means of cross- 

beams and girders, a result may be obtained without 
/much difficulty of construction which will carry 
| trains over a span of from 40 ft. to more than 60 ft. ; 






























Ave. 18, 1882.] ; 


ENGINEERING. 








PORTABLE LEVER BRICK PRESS. 
CONSTRUCTED BY THE BEDFORD IRON WORKS COMPANY, ENGINEERS, BEDFORD. 





SS ERE RE 


but such a length should only be admitted in cases 
of absolute necessity. When it cannot be avoided, 
supports with diagonal bearings should be used, and 
put together in situ by.means of a scaffolding; for 
if this is done on shore, it is difficult to put the con- 
struction in place, and it is liable to get out of shape 
in moving. 

Lieutenant von Reymond mentions the system of 
constructing wooden viaducts in time of peace, 
made in sections, which can be stored until re- 
quired ; but dismisses it, on account of the great 
outlay at a time when there is no obvious necessity 
for it, and the difticulty and inconvenience of 
transporting the sections. It is far better to bring 
the materials to the place where they are required, 
and work them up on the spot. He proposes for 
the supports (which are not to be more than from 
12 ft. to 16 ft. apart) asystem of uprights and cross- 
ties of rough timber bolted together with iron bolts 
and simply laid on the surface of the ground. 
Having a broad bearing surface, they will not sink 
to any serious extent; and a settlement of a few 
inches is not of much importance, as the roadway 
can always be altered to suit it. On this system, it 
is possible to construct a viaduct 650 ft. long and 
65 ft. high in eight days. The time may be still 
further shortened by having standard plans pre- 
pared for various heights, so that all the necessary 
nstructions and details shall be at hand for what- 
ever work may be required. The great point to be 
observed in preparing such plans is to bear in mind 
the conditions under which the work will probably 
have to be executed. 
consideration, therefore simplicity of detail must be 
carefully attended to. 
special material, but must allow the use of such 
ordinary timber as is likely to be at hand. For 
bridges over rivers, the system described may be 


advantageously combined with floating (pontoon or | 


raft) supports, as the work can be rapidly performed, 
and the roadway being carried at a considerable 
height over the water need not interfere with the 
navigation. 
taken from the bridges on several of the Russian 
permanent lines, which are constructed on this plan, 
and have answered well. The great advantage 
gained is the comparative independence of any 
moderate rise and fall in the stream, as, by the 


Saving of time is the main | 


The plan must not require | 


This latter suggestion is no doubt | 


| maps, and then to survey it. 


(For Description, see Page 153.) 
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employment of moving shore-spans, the traffic can 
be carried on without interruption. 

The blocking-up of a tunnel, whether by the 
explosion of a mine or the erection of barricades of 
earth or other material, is one of the most effectual 
hindrances which can be interposed to the advance 
of invading troops; chiefly because of the small 
surface which can be worked upon, and the neces- 
sarily slow progress, and also because of the danger 
of fallings in, to guard against which it is necessary 
to use supporting timbers and other material not 
easily obtained in a campaign. Under such circum- 
stances, if the nature of the country is not too 
unfavourable, it is often preferable to abandon the 
tunnel, and divert the line. The French made 
much use of this manner of obstructing the Ger- 
mans in their employment of the French railways. 
The tunnel at Saverne, in the Vosges, was blocked 
up, and no little time was required to reopen com- 
munications ; that of Montmédy was partially 
destroyed with a mine, and the working of the 
Ardennes line prevented for about a month ; while, 
after many fruitless efforts to clear that of Nanteuil, 
it had to be abandoned, and a new line constructed 
to avoid it, at the expense of two months’ work. 
The construction of new tunnels in war time is 
practically out of the question. 

We have already dealt with the construction of 
field railways for the purpose of maintaining com- 
munications between an army and its base of opera- 
tions, supplying food and ammunition, and removing 
the sick and wounded. Such work can be antici- 
pated before the outbreak of war, and plans and 
preparations made at comparative leisure. But 
during the course of a prolonged campaign, the 


necessity may arise for laying down new lines, | 


which will then have to be done with all possible 
rapidity. The objects in view will probably be 
either to establish military communications — to 


divert a line, in order to avoid an obstacle inter- | 


posed by an accident, or by the enemy—to approach 
temporary bridges, &c., placed on a different site 
from the former ones, and to pass round a besieged 
or blockaded fortress which interrupts the railway 
communication. 

The first work is to study the country carefully in 
In tracing the course 
of the line, the curves and gradients must be kept 


within moderate limits (Lieutenant Reymond would 
allow no incline exceeding 1 in 60), and all large 
constructions must be avoided; consequently, 
advantage must be taken of valleys, tunnels 
must be dispensed with, hills crossed at their lowest 
point, and watercourses at their narrowest. By 
careful surveying in a country of moderate diffi- 
culty (and only in such would the construction of a 
railway be attempted at all under such circum- 
stances), Lieutenant Reymond thinks that it is 
generally possible to avoid cuttings of more than 
7 ft. in depth, and embankments of more than 12 ft. 
in height, with a surface breadth of over 23 ft. For 
any work above this height, he would use wooden 
viaducts, which can be raised much more quickly 
than earthworks. During the preparatory opera- 
tions, workmen, tools, and carts should be collected 
in the greatest possible numbers, timber provided 
in readiness, and rails, &c., procured. The line 
should be divided into portions, each with superin- 
tending officials, and as soon as it is laid out, spade 
work should be begun with as many labourers as 
possible, and extended along all the portions of the 
line. At the same time, the carpenters should be 
preparing the timber work for the various construc- 
tions, which should be begun at different points as 
soon as their position and design is decided upon. 
The sleepers, rails, and fittings should be deposited 
at various places along the line, and their laying 
proceeded with simultaneously in like manner. 

As the theatre of war is often rapidly shifted, 
it might happen that a change of circumstances 
might render a line useless as soon as it was ready 
for use, or even before it was completed, as was the 
case with the proposed Sistova and Tirnova Rail- 
way. There are, therefore, great advantages in 
| the ‘‘ portable” system, by which a line temporarily 
| required may be quickly laid down, taken up 
when done with, and transported elsewhere. The 
best known specimen of this class is that designed 
/and constructed by M. Décauville, which was 
| originally intended for agricultural and quarrying 
purposes, but has been in more than one case used 
for military transport. Useful though it has 
proved in this respect, the great strain and rough 
usage to which a military railway must be sub- 
| jected demand a more substantial, but equally 
| portable, permanent way. The extra weight neces- 
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sary to secure the required solidity renders it | cluding posts (at twenty-five to the mile), and roll- 
needful that the rails and sleepers shall be sepa- | ing stock, would be about 15 tons per mile. 


rable, in order to facilitate their removal ; but, at 
the same time, the rails must be easy of. re- 
attachment, without the use of the ordinary loose 
fittings. These conditions appear to be fulfilled by 
an arrangement which has been patented by Herr 
Haiisinger von Waldegg, and of which we give 
illustrations (see page 150). The sleepers are bridge- 
shaped, and are made of Bessemer steel. On 
one end are rivetted two clips, as shown in Fig. 12, 
the other end having only one, as shown in Fig. 13. 
This is for lines of a gauge of 3 ft. 3} in., intended 
for heavy traftic, but for lighter track the clips may 
be punched out of the body of the sleeper itself, as 





| 
| 


Another plan for the conveyance of goods across 
a chasm not exceeding 600 ft. is as follows : Two 
long poles are erected on one side, like a pair of 
shears, and over them are strained two steel wire 
ropes, of about 2 in. circumference, and weighing 
about 1? 1b. per yard. On each of these ropes 
slides a pulley with a cradle suspended from it, and 
these pulleys are connected by a smaller steel wire 
rope passing over a horizontal wheel about 2 ft. in 
diameter, and fitted with a hand brake. The two 
heavier ropes form two inclines across the chasm ; 
the stores are loaded into the cradles on the ground 
level, hauled up to the upper platform, hooked on to 


shown in Fig. 14. The method of fixing the rails | the pulley on the wire rope, and shot across to the 
on the sleepers is very simple, and may be seen in | other side, drawing up the return cradle, which is 


Fig. 15. 


Two rails, on the one end of each of | empty. 


A man at the brake regulates the speed. 


which are rivetted fishplates, are placed against the | The rope connecting the two cradles is of sufticient 
ends of the last laid rails, their other ends being | length to allow of one being at one side, while the 


supported on trestles. 


The double-clawed end of other is at the other. 
the sleepers is then slipped over the flange of the | 5 ewt. can be rapidly transported. 


In this manner loads of over 
A line of this 


rails, the sleepers remaining in the position shown | sort, one mile in length, and capable of conveying 


by the dotted lines in the diagram. Owing to the 
great solidity of the sections, this system may be 
laid on ordinary ground without any ballasting, 
whilst all that is necessary upon macadamised roads 
is to lay about 2 in. of sand, in order to give a 
secure, elastic bed. For 30-in. gauge, it is stated 
only to cost 6s. per yard. 

A tramway may often be useful for the transport 
of stores at a low speed, giving up the idea of carry- 
ing troops. The engines and rolling stock should 
be simple and light, the former may be four- 
wheeled coupled tank locomotives, weighing about 
12 tons each, the wheel base being as small as 
possible, to allow of their running round sharp 
curves. The gradients should not exceed 1 in 40, 
which would not be too much for these engines, nor 
oblige them to drag a load of less than from 
60 to 80 tons. Captain T. J. Willans, in a prize 
essay sent in to the Royal Engineers’ Institute in 
1878, gives his opinion that the best rail for the 
purpose is a single-flanged rail, weighing about 35 Ib. 
per yard, made in lengths of 24ft., though with 
some shorter lengths in store. There should be 
nine sleepers to each pair, those next the joints 
being 2 ft. 6 in. apart, and the others nearly 2 ft. 9in. 
Fishplates are essential. If the sleepers are of 
wood, they should not be less than 8ft. x 9in. x 3in., 
and may be thicker with advantage, if the work is 
not of a very temporary character. The rolling 
stock should consist of open and closed wagons, 
both low and high-sided (the latter for horses, 
cattle, and forage), a few passenger carriages and 
guards’ vans, and special trucks for carrying rails. 
The wagons in general should be 12 ft. long, weigh- 
ing about 30 ewt., with spring buffers. The best 
arrangement for carrying rails is a pair of platform 
trucks, with a horizontal wooden bolster, working 
on an upright pivot in the centre of each platform ; 
the rails thus rest upon the bolsters, and do not 
prevent the wagon wheels from accommodating 
hemselves to any curve. 

Under favourable circumstances, a line of this 
kind can be made at the rate of 1} miles per day, 
but its rate of progress is usually limited by that of 
the platelaying. A good example is the laying 
down of the Durbungah temporary railway, for the 
conveyance of food to the districts, during the 
Bengal famine in 1874. The line was to be 51 miles 
in length ; heavy earthworks had to be constructed, 
as well as a number of bridges; and the materials 
for the permanent way, and the rolling stock, had 
all to be brought across the River Ganges. The 
average strength of the working parties was about 
1000 men, composed chiefly of a pioneer regiment, 
and native infantry and sappers. The whole was 
completed in 56 days, and would have been done 
sooner, if there had not been a delay in the arrival 
of the fishplates. Equal despatch could of course 
be obtained for military purposes. 

A break in the line of tramway or rail may be 
rapidly filled up—as far as regards the transport of 
stores—by a wire tramway. On the Hodgson 
system, an endless wire rope is passed over hori- 
zontal pulleys, and the loads are placed in cradles 
suspended from it, and carried at the rate of about 
three miles per hour. The friction between the 
rope and the bearing surface of the cradle prevents 
the load from slipping back, even when carried up 
an incline of lin 10. Sucha line, capable of carry- 
ing loads of 1 cwt. at a time, and ina day of ten 
hours 100 tons each way, could be put up at the 
rate of three miles in two days. Its weight, in- 





80 tons per day, worked by a six -horse power 
portable engine, has been taken down, removed tive 
miles, and re-erected in one day by twenty men. 


ON THE THEORY OF THE DEW-POINT. 
No. IIT. 
In the Comptes Rendus for 1845, Victor Reg- 





nault gave an investigation of the theory of the | 


dry-bulb and wet-bulb hygrometer, based on a 
formula proposed by August. It is remarkable that 
he makes no mention of Apjohn’s work. Regnault’s 
method proceeds on the assumption that the film of 
air around the wet bulb is saturated with vapour, 
and that the heat lost by this film of air, in falling 
to the temperature of the wet bulb, is exactly equal 
to the latent heat absorbed by the water which 
passes into vapour in the process of bringing about 
saturation. 

Using the symbols already adopted, the following 
additional ones are required : 

v, weight of a given layer of air surrounding the 
wet bulb, supposed to be dry at temperature 32 deg., 
and pressure 29.922 in. ; 

z, specific heat of aqueous vapour, which is 0.4805 
according to Clerk Maxwell’s ‘‘ Theory of Heat.” 

In this layer of air the vapour tension is f’, and 
the dry air pressure b -7". 

The weight of this dry air is 

b-f’ 1 
"29.922 * 1+a (v= 32)" 

The vapour in this air is composed of the quantity 
which it had before contact with the wet bulb, 
which has a tension f’, and the quantity formed by 
evaporation from the wet bulb. 

The weight of the initial quantity of vapour is 

Le Yo f Meg ee 
~ 29,922 1+4 (t’-32) 

The weight of the water evaporated from the wet 

bulb is 


x 


I -f' uf 
* 29,922 ° 1+a (t’—32)° 
The quantity of heat given up by the dry air in 
falling d degrees is 
Sas 2:5 


t: ¥ 


4 = id 1 

29,922 ° 1+a (t/—32)° 

The vapour which this air brought with it gives up 
a quantity of heat 

. 

29,922 * 1+a (¢-32) 

The ‘heat absorbed by the vapour which this air 
gains from the wet bulb, being the latent heat of 
vapour between the temperatures t and ¢’, is 

a: a an 

29,922" 1+a (t/—32) 

The heat absorbed must be equal to the quantities 
of*heat given up. Hence, eliminating the common 
factors, 

L.y(f'-f")=s.d(b-f)+z2.d. yf" 
lyf'-lyf"=sdb-sdf't+zdyf’ 
f'(lLy+cdy)=f' (ly +sd)-sdb, 

Dividing byl y, 


f” (: + =r (: 4 oy - 
l ly 
Whence 
1+ sd sdb 
Dy; GD... 
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Substituting the values of s, z, and y, 





tet eT 
fa 1+ = 


i+ = 


Which reduced becomes, 
fra FL (L+ 8825 a) ~ 3825 db 
1+ .4805 d 
And this may be putin the form, 
pv a US! — 8825 d (b-f') 
. (+.4805 d 

This is the working formula according to the line 
of investigation pursued by Regnault. In it, /= 
1115—.35 (t+t’). It will be found that the divisor 
1115 — .35 (t+t’)+.4805d is practically the same 
as 1115-—.7¢. Moreover, b—f’ may be replaced 
by 6 without detriment to the result. Making these 

22907 
substitutions f’ = f’— ater which is precisely 
the same as the formula deduced from Apjohn’s 
line of investigation. It has, therefore, been shown 
that both methods lead to the same result for all 
practical purposes. 

It must be evident that the factor b, which re- 
presents the atmospheric pressure at the time and 
place of observation, admits of no compromise such 
as has been hitherto resorted to by meteorologists 
in substituting 30 in. for b in the formula, since b 
may be as high as 31 and as low as 27 in. at the sea 
level, while at a place like Leh, it is only about 
15 in. on the average, and in balloon ascents it may 
be even less. 

The medium which is cooled is not pure air, but 
a mixture of air and vapour, consequently the 
specific heat of air is not altogether correctly em- 
ployed in the solution of the problem according to 
Apjohn. It should be that of a mixture of air and 
vapour. However, the solution according to 
Regnault takes cognisance of the specific heat of the 
vapour as well as of the air, and yet arrives at the 
same practical result. This is because the quantity 
of vapour is very trifling compared with that of the 
air itself. 

The heat which vaporises the water on the wet 
bulb is not derived exclusively from the air by con- 
tact, but partly also by radiation from the surround- 
ing bodies ; however, such radiation can only be of 
moment when the dew-point is very low. 

Aqueous vapour is always forming from ice as 
well as from water at all temperatures of the air, 
unless the air is saturated with vapour. Regnault’s 
tables of vapour tension, and of latent heat of 
vapour, show no sudden rupture at the freezing 
point of water, the pressure of vapour at 32 deg. 
being identically the same whether the vapour is in 
contact with water or with ice. There does not 
appear, therefore, to be any grounds for introducing 
special constants into the formula for finding the 
dew-point when the wet bulb is covered with a thin 
film of ice, in other words, when it is below the 
temperature 32 deg. , as meteorologists have hitherto 
attempted to do, for it cannot be argued that the 
film of ice is melted, and thereby raised to 32 deg. 
before any part of it is evaporated. In support of 
this contention several recent experimentalists 
might be cited, but it will suffice to refer to Pro- 
fessor W. A. Miller, who, in ‘Elements of 
Chemistry,” Part I., Fourth Edition, says: ‘‘ Reg- 
nault found in his experiments that no appreciable 
change in the curve which represents the elastic 
force of a vapour is produced by the passage of a 
body from the solid to the liquid state, that is to 
say, that there is no abrupt diminution in the 
amount of vapour emitted from a body when it 
becomes solid.” 

The tension of aqueous vapour just the same as 
the atmospheric pressure, both being measured by 
the mercurial barometer, is affected by gravity due 
to latitude and elevation above the sea. Some 
meteorologists, aiming at accuracy, have accordingly 
prepared tables of vapour tension to suit special 
latitudes, to use instead of the tables prepared by 
Regnault, which are adapted to latitude 45 deg. 
It would be better, and much less confusing, for 
meteorologists to agree to reduce all values of atmo- 
spheric pressure to latitude 45 deg., a common 
standard of gravity. Regnault’s vapour tension 
table could then be universally used. However, 
there is no need to enter further into this subject 
on the present occasion. 

In the Annales de Chimie, tom. xv., page 207, 
Regnault writes: ‘‘ La formule ne tient aucun 
compte de la vitesse du courant d’air ; d’aprés cette 
formule, la différence de température devrait étre 
la méme, quelle que soit cette vitesse. Ce résultat 
pa rait impossible a piori, J’ai cherché & déterminer 
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par des expériences directes, Vinfluence de cette 
vitesse et X) reconnaitre si, & partir d’une certaine 
valeur de la vitesse, les différences de température 
des thermométres sec et mouillé deviendraient 
independentes de la vitesse absolue du courant d’air, 
conséquence & laquelle on se trouve naturellement 
conduit par le raisonnement que M. August applique 
au calcul de la formule du psychrométre.” He 
concludes that ‘‘les expériences démontrent de la 
manivre la plus évidente que la formule ne peut pas | 
rester la méme pour divers états d’agitation de lair” 
(page 220). Notwithstanding all this, there is as 
yet no evidence to prove that the motion of the air 
has sufficient influence on the evaporation from the 
wet bulb to materially affect the value of the dew- 
point deduced from calculation. On the contrary, 
experiments tend to show that the air surrounding 
the wet bulb should not be stagnant, and that dif- 
ferences of readings with different velocities of 
air are as likely as not due to errors of observation. 
Meteorologists dislike the formula on account of 
the trouble of calculation. Of course, it could be 
reduced to tabulation, but then the table would 
have to be very extensive, to meet all requirements. 
All that can be suggested, on the present occasion, to 
abridge the labour of calculation is the use of a 
table of factors as subjoined : 





tv. Factor. f; | Factor. 
0 00034305 | 60 00035648 
10 00034522 | 7 00035882 
2 .00034741 | 80 .00036119 
30 00034963 | 90 .00036359 
40 .00035189 | 100 .00036603 
50 .00035417 | 


Rule.—Find the product of b, d, and the factor 
corresponding to t’; which, subtracted from the 
vapour tension corresponding to the wet bulb 
temperature gives the vapour tension due to the 
dew-point temperature. 

It remains to be shown how a set of more direct 
factors may be devised to take the place of 
Glaisher’s factors, which are not adapted for 
general use. 





PORTABLE LEVER BRICK PRESS. 

WE illustrate on page 151 a portable self-lubricating 
lever brick press for hand-power, manufactured by the | 
Bedford Iron Works Company, Bedford. This press | 
is fitted with a revolving table having two boxes, 
which are worked alternately, one being pressed while 
the other is being filled. The pressing motion consists 
of levers (one over and one under the box), which are 








TWENTY-FIVE v. TWENTY CANDLE GAS.* 


IN introducing his subject the author disclaimed having 
been actuated, in its selection, by any other motive than 
that of obtaining the mind of an important association on 
a question with regard to which there might be differences 
of opinion. In making selection of such a subject he 
remembered that it was one which had attracted a good 
deal of attention in gas circles in Scotland within a com- 
paratively recent period. The present year had witnessed 
the application to Parliament of the Corporations of 
Glasgow, Aberdeen, and Greenock to have the standard 


| of illuminating power reduced from 25 to 20 standard 


candles ; while in Dundee, although they had power to 
manufacture gas of the lower quality, the Gas Com- 
missioners had determined — wisely determined, he 
thought—to supply their consumers with 26-candle gas. 
Scotland had ad been noted, he said, fer the high 
p ange of the gas with which it was supplied. That was 
due, no doubt, almost if not entirely, to the extensive 
deposits of rich cannel coal which she possessed. It might 
be that the mtelligent view which Scotch gas manu- 
facturers took of the supply of light assisted in placing 
the country in that position, ‘‘ one of light and leading,” 
which he trusted she would long occupy. It had recently 
been said on behalf of 20-candle gas that it was quite 
as serviceable as 25-candle gas; that was to say, 
that a consumer would be practically as well off and would 
know little or no difference in the one from the other. In 
the author’s opinion that was a most remarkable state- 
ment, and one that only required to be investigated in 
order to show that it was quite ridiculous. Why, 20- 
candle gas was neither more nor less than 20 per cent. 
lower in illuminating power than 25-candle gas; and, 
further, it would require 26 per cent. more of the former 
than of the latter to produce the same amount of illumin- 
ation. For, did not 25-candle gas give five candles per 
cubic foot? 5 by 5 being equal to 25; and did not 20- 
candle gas give four candles per cubic foot consumed? 
5 by 4 being equal to 20. Now, suppose a consumer wished 
alight equal to,thirty standard candles, he would require 
to consume per hour 6 cubic feet of the richer gas 
and 74 ft. of the poorer gas, in order to obtain the same 
amount of illumination. It had been argued that the con- 
sumer would not know the difference between the lights 
yielded by the two different qualities of gas, but it occurred 
to the author that if the consumer could not detect any 
difference with his eyes his pockets must feel it at the end 
of the quarter, unless, indeed, the price of the lower 
quality could be reduced in price 25 per cent. But they 
did not hear those persons who were in favour of the 
lower quality, say that that could be done. Mr. Hawksley, 
consulting engineer to the Glasgow Corporation Gas Com- 
missioners, had recently stated before a Parliamentary 
Committee that a saving of 6d. per 1000 cubic feet could 
be effected in the manufacture of the 20-candle gas. The 
author would not state that such a saving could not be 
effected, but supposing that the quality of the gas were 
reduced in Glasgow to twenty candles, and that the Cor- 
poration could effect a saving of 6d. per 1000 cubic feet in 
its manufacture, and the selling price were reduced by 
that amount—then, he contended, the consumers would 
suffer loss to the extent of 34d. per 1000 ft. of gas con- 
sumed. For the 6d. of reduction (from the present sell- 





connected by two wrought-iron levers attached by 
studs to a flyweeel ; the flywheel itself revolves on a 
stud, fastened to a slide moving on the pillar. The | 
action of pressing is as follows: The top lever is first | 
allowed to descend on the box and close it, a slot in 
one of the wrought-iron levers giving the necessary | 
time for this purpose, then as the pressure is continued | 
on the flywheel, the bottom lever is drawn upwards, | 
and acts on the plunger and piston in the box, as will | 
be readily understood on reference to the drawing. | 
When the bottom lever is about to act, the flywheel | 
and attachments are supported by the top lever, | 
which not only holds the cover on the box, but also | 
receives the upward pressure of the plunger and | 
piston, the slide on pillar allowing the whole apparatus 
to adjust itself to the pressure employed. 

The flywheel only makes one-third of a revolution 
in pressing, and as the parts are well balanced it 
readily returns to the position shown. A handle is 
fixed on the rim of the flywheel to facilitate working. 
The pistons in the boxes are fitted with steel pieces to | 
reduce the wear, and can be packed out when required. 
The boxes are made in four parts, viz., two sides and 
two ends which can be adjusted when they require 
replaning ; a space is left between the plunger and 
piston for packing, which lubricates the box after each 
pressing. 

This exceedingly well-arranged machine, which was 
exhibited by the manufacturers at the recent Royal 
Agricultural Society’s Show, Bedford, has a pressing 
capacity of 7500 bricks per day of ten hours, and a 
pressure of 20 tons can be exerted on each brick. 





A TorrerinG CATHEDRAL.—St. Isaac’s Cathedral at St. 
Petersburg, which was finished in 1859 and_cost some 
5,000,000/., is slowly sinking into the ground, and the 
authorities do not | Bren how to stop it. The Russian 
capital is built upon a marsh, and the site of St. Isaac’s is 
on one of its softest parts. Over 200,000/. were spent in | 
driving piles perier e but the building has never been | 
firm, aa now threatens to topple over at one corner. / 
recent examination showed that on one side the columns 
had separated from the architrave, leaving a space o 
3in. between. The roof was at once lightened by remov- 








those deposits would certainly be utilised. Then there 
were the seams of cannel and parrot coals that were 
at present supplying the wants of gas manufacturers at 


ing price of 3s. 8d.) would make the price 3s. 2d. per 1000 
cubic feet, but 25 per cent. more gas must be consumed 


in order to get the same amount of light that the present 
25-candle standard gives ; and hence 94 per cent. would 


| fall to be added to the 3s. 2d., thereby making the price 


3s. 114d., as against 3s. 8d. Upon economical grounds 
alone, he submitted this proposition: That unless 20- 
candle gas can be sold at 25 per cent. less than the 
25-candle gas, it would be an injustice to the consumer 
for gas companies or corporations to supply it. It was 
light that the public purchased, and if 1090 cubic feet of 
25-candle gas gave as much light at a cheaper price— 
although at a higher rate per 1000 ft.—as 1250 cubic feet 
of 20-candle gas, then it was clearly of gas manufacturers 
to give the consumer the best value; and that, he main- 
tained, could only be accomplished by keepmg up the 
standard of illuminating power. 

One argument on which the advocates of 20-candle 
gas laid great stress was, said the author, the alleged 
scarcity of cannel coal and the likelihood of that mineral 
being wrought out in a few years. They stated with a 
serious smile that Boghead coal had become a thing of the 
past, and that we should ‘ never look upon its like again,” 
as if gas manufacturers required Boghead to make 25- 
candle gas, or would use it for that purpose even suppos- 
ing that there were hundreds of acres of it at the present 
time. They also declared, for reasons best known to 
themselves, that all other seams of cannel would soon be 
wrought out. Taking such statements for granted, they 
were apt to influence one in favour of preserving the 
richest diamond in our extensive coalfields. But another 
value was put upon those ideas when it was learned 
that one Scotch coal company could supply from their 
own coalfield alone a sufficient quantity of cannel— 
capable of maintaining a 25-candle standard (with coke, 
tar, and ammoniacal liquor of above the average value) 
—to meet the wants of the whole of Scotland for the next 
fifty years. It was also known that there were thousands 
of acres of rich cannel coal, “‘’mong moors and mosses 
many O,” that were not wrought at the present time for 
various reasons, one of which was that no railway facilities 
yet existed for that purpose; but as years rolled on 





* Abstract of paper read before the Edinburgh meeting 


ing large stones, but new fissures appeared as the work | of the North British Association of Gas Managers, by 
went on, the workmen left in fear, and the engineers were | Mr. James M‘Gilchrist, Corporation Gas Works, Dum- 


also reduced to very like despair. 


barton. 


home, as also the demands of other countries near and 
far; they were still available to draw our supplies from. 
In fact, the ‘‘scare” about the alleged small stock of 
cannel to fall back upon was one that neither the third 
nor fourth generation need lose any sleep about ; for, had 
we not very large deposits of shale capable of yielding 
from 30 to 45-candle gas? and, besides, was there not 
some reason to expect that the science and experience of 
gas manufacturers would enable them through course of 
time to produce a higher quality of gas from the splint 
and caking coals, with which the land abounded than 
that made at present? The author contended that 
with regard to cannel or any other gas-making material 
we should not, miser-like, hoard it, but freely use it, so 
long as we could produce the cheapest and best light 
from it. The existing generation should get the benefit 
of it, for it might be that long before our coalfields were 
exhausted, manufacturing towns would be built near to 
tidal rivers and great waterfalls, simply because they 
could be more economically utilised in the production of 
power and light. Twenty-candle gas must be a high 
standard for English gas companies to maintain, or, 
rather, to fix as an ideal that few of them ever reached. 
That might be owing to the cost of rich gas-making ma- 
terial, and a lower rate might compensate them for many 
evils attending the consumption of a low quality of gas; 
but whether it was so or not, it was nevertheless a fact 
that, although gas was not used to the same extent in 
England as in Scotch houses, any town in England com- 
pared with any place in Scotland of an equal population 
paid nearly double for its light what was paid in Scotland. 

hat was surely no encouragement to reduce the illumi- 
nating standard. 7 

Mr. M‘Gilchrist ‘then went on to institute some more 
detailed calculations bearing upon the subject in hand 
Taking Glasgow as a central point from which to star 
with a calculation, he said that cannel coal capable of 
yielding 10,000 cubic feet of 25-candle gas could be pur- 
chased there at 12s. per ton on an average. Say 8500 
cubic feet of gas sold per ton could be obtained, and say 
that 5s. 6d. represented the value of tar and ‘iquor, and 
1s. 9d. the coke obtained per ton, that brought down the 
price of coal to 4s. 9d. per ton, or about 67d. per 1000 cubic 
feet sold, and consequently only 15 per cent. of the 
selling price (3s. 8d.) of Glasgow 26-candle gas. If all the 
economy of reducing the illuminating standard were to be 
derived from having a larger range of coals and merchants 
to select from, and in having more valuable residuals, it 
followed that if a 20-candle gas-making material could be 
purchased at a cost that the residuals would defray, even 
then the consumer would be a loser to the extent of about 
3d. per 1000 cubic feet; for if 25-candle gas was worth 
3s. 8d. per 1000 ft., 20-candle gas, by the rule of three, 
was worth only 2s. 10d. The author afterwards referred 
to the desirability of improving the burners, so that the 
gas might be more perfectly burned, and concluded by 
saying that in supplying a rich gas and teaching their 
customers the best means of developing its illuminating 
power, gas managers were doing a duty that would be 
rewarded with the gratitude of this generation, and 
that generations yet to follow would credit them with the 
desire to maintain and exalt the important industry with 
which they were connected. 








CaNaDIAN Paciric Raitway.—Mr. C. Hammond, 
manager of Messrs. Sullivan and Marpole’s section of the 
Canadian Pacific Railway, has been at Toronto engaging 
men, and will remain two or three weeks. This section 
extends from Algoma Mills, 100 miles eastward, and there 
are now about 750 men working on the first 50 miles. The 
country is very rocky, and frequent blasting is required. 
At Algoma Mills the syndicate has constructed a large 
wharf. Inthe autumn they intend to build an elevator, 
and next summer a line of steamers will run between that 
point and Chicago. Another section of the line running 
west from Algoma Mills is being constructed by the 
syndicate under the superintendence of Mr. Abbott. 
The last spike has been driven which completes a con- 
nexion between the work on the construction east- 
ward from Winnipeg, and westward from Thunder Bay. 





IRRIGATION IN INDIA.—An important irrigation work, 
known as the “‘ Ashtitank,” has recently been completed 
in the Sholapore collectorate, India. A proposed branch 
line to connect the Great Indian Peninsula Railway with 
Pandharpeur, will pass through a portion of the track to 
be irrigated by the tank. The principal works consist of an 
earthen dam, 12,709 ft. in length, and 58 ft. maximum 
height, thrown across the valley of the Asti Nala, and form- 
ing a reservoir, or tank, which, when full, will have asur- 
face area of rather more than four square miles, and a 
storage capacity of nearly 1,500,000,000 cubic feet. It is 
supplied from a catchment basin having an area of 92 
square miles, the average annual rainfall being 24in. The 
escape of flood water, after the tank has filled, is provided 
for by a waste weir 800 ft. in length, the crest of which is 
12 ft. vertically below the top of the dam. There are two 
canals under construction, starting at a level of 22 ft. 
below the “‘ full supply” level of the tank, one on each 
bank of the Ashti Nala. They are designed to have an 
aggregate length of 29 miles, and will command a total 
area of 25,270 acres. The entire cost of the scheme is 
62 lacs of rupees, and it is estimated that the revenue 
from irrigation, when fully developed, will yield a return 





of about 4 percent. on this outlay. The work gave con- 
stant employment for almost the entire famine period to 
a large number of people, the average daily number being, 
from the commencement to the close, 9257. The maxi- 
mum number on any one day was 17,179. Convict 
labour was also successfully employed on a large scale, 
and the average daily number of convicts employed on 





working days varied from 237 in 1878 to 774 in 1880. 
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HYDRAULIC PUMPING ENGINE 


CON 





We illustrate above a very neat and efficient 
type of steam pumping engine manufactured by 
Messrs. Fielding and Platt, of Gloucester. This 
arrangement of engine was in the first place designed 
and introduced by the above firm in conjunction with 
Mr. Ralph H. Tweddell, C.E., Westminster, for use 
in connexion with the hydraulic rivetting, flanging, 
and other machine tools on the latter’s well-known 
system. Our illustration is from a photograph taken 
from engines already supplied, amongst others to 
Messrs. R. and W. Hawthorn, Newcastle-on-Tyne, 


STRUCTED BY MESSRS 


Messrs. Andrew Leslie and Co., Hepburn, and Messrs. | 


P. and W. Maclellan, Clutha W orks, Glasgow. Al- 
though specially designed by the makers to suit a 
pressure in the accumulator of 1500 lb. per square 
inch, which is that always used by Mr. Tweddell, 
they have also supplied similar engines to work at 
lower pressures for use in connexion with hoists, 
cranes, dock gate, and such like machinery. There 
is but little need of description ; simplicity and few- 
ness of parts, large bearing surfaces, a very stiff and 
rigid form of bedplate, and as much machine work as 
possible—are all good points in the design. All the 
valves are easily accessible, being placed above the 
floor level, and the pumps can, if necessary, be readily 
alto ether removed for examination, &c. 


While all the workmanship and material are of | 
first-class quality, these engines can be produced at a | 


very reasonable cost; this is of course absolutely 
necessary to insure the still further adoption of 
hydraulic machine tools, since the users of such 


machinery have themselves to look for a profit on the | 
work turned out by them. Messrs. Fielding and Platt | 


are to be congratulated on the fact that the users of 


Mr. Tweddell’s machinery (with which they have | 


been for many years so closely identified) require | 
such powerful pumping machinery as that now being 


manufactured by them. 








RalLways AND Swamps.—The Tamarack Swamps, near 
Sharpsville, Pennsylvania, appear likely to prove a serious 
obstacle to the New York, Pennsylvania, and Ohio Rail- 
road Company, which recently undertook to lay a solid 
road-bed across them. In commencing operations a few 
thousand cubic yards of soil were dumped upon the sur- 
face, this quantity being deemed sufficient for all purposes. 
When the earth, however, immediately disappeared and 
left no trace behind, it was evident that additional 
material was necessary, and the one, accordingly 

urchased from a furnace the cinders which had accumu- 

ated during ten years. Within the past few months 
some 5000 carloads of cinders have been utilised without 
producing any visible result. Occasionally at night there 
are evidences of repletion, but in the morning the water 

resents an allied surface without any appearance of 

aving been disturbed. A solid road-bed could be laid 
close by, entirely avoiding the swamps, but it appears 
that the company has determined to carry out its original 
plan notwithstanding all opposing difficulties, 





FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 








M°EVOY’S SUBMARINE DETECTOR. 


(For Description, see Page 155.) 
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Russian METALLURGY.—Russia has eighteen works in; Coan IN SourH AUSTRALIA.—The manager of the Salt 
which the manufacture of steel and steel rails is carried | | Creek Petroleum Company has forwarded a report to the 
on, seven of them being provided with Bessemer con- | directors, stating that at 625 ft. the bore passed through a 
verters. In three of them the chief production is by the | | thin seam of coal. We are informed that the specimens 
crucible system, and in the other by the Siemens-Martin | sent to Adelaide have been pronounced by two competent 
system. The e eighteen works produce per annum about | assayers to be undoubtedly coal, and that they are now in 
| 83, 000 tons of ieaes steel and 50,000 tons of steel rails | the hands of a third expert. 
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experiments with the induction balance (see ENGINEER- 
ING, Vol. xxvii., pages 217 and 457, and vol. xxx., page 
12), Professor Hughes demonstrated the extraordinary 
sensitiveness of the apparatus to the presence of small 
pieces of metal when brought near to one or other pair 
of coils. The first suggestion of its practical use for 
detecting metal masses appears, however, to have been 
made by Mr. J. Munro, C.E., who early in 1880 de- 
scribed an arrangement of the balance adapted to find 
out metal ores and veins in the ground. This arrange- 
ment, which indeed is the only obvious one, is sub- 
stantially the same as that afterwards employed by 
Professor Graham Bell to locate the bullet in the late 
President Garfield (see ENGINEERING, vol. xxxii., page 
145),and by Captain McEvoy in detecting the existence 
of metal-cased torpedoes, sunken iron hulls, lost cables, 
anchors, or other metal objects on the bottom of the sea. 

The arrangement will be understood from Fig. 1, 
where P S and P! S! are the four coils of the balance, 
arranged in pairs separated from each other and con- 
nected by insulated wires. The coils P and P! are 
joined together through a battery B and a key or inter- 
ruptor I, thus constituting the ‘‘ primary” circuit of 
the balance. The coils SS! are connected through a 
telephone T and constitute the ‘‘ secondary” circuit of 
the balance. The interruptor I may be either mani- 
pulated by hand, or automatically, so as to give a 
continuous action. Whenever the primary circuit is 
closed by its means, a current traverses the primary 
coils P P! and induces a corresponding current in the 
secondary coils SS'._ This current is of course audible 
in the telephone T ; but by reversing one of the secon- 
dary coils, say S? the current induced by the primary 
coil P! in the coil S'is made to oppose the current 
induced by the other primary coil P in the other 
secondary coil S, so that it is possible to cause these 
two induced currents to annul one another and produce 
silence in the telephone. In other words it is possible 
to effect a practically perfect balance between the two 
induced currents, 


1 B 
I|h 














This is done by making the two primary coils and 
also the two secondary coils alike in all respects, and 
placing the secondary S at the same distance from P, 
that S! is from P4. The final adjustment to produce 
silence in the telephone can be made by altering the 
distance between a secondary coil and its primary, 
say, the distance of S from P, or it can be made by 
means of a small piece of metal adjusted near one pair 
of coils, as was originally shown by Professor Hughes. 
To employ this arrangement for detecting metal 
masses it is only necessary to obtain a sufficiently 
good balance in this way, and explore the field where 
the metal is supposed to lie by moving about the pair 
of coils S! P}, Then, if these coils come near a piece 
of metal the inductive disturbance which its presence 
creates will upset the existing balance, and the tele- 
phone, before silent or nearly so, will give out dis- 
tinctly audible sounds, owing to the predominance of 
the induced currents in the secondary S! over those in 
the secondary S. The nature of the metal or its size 
and shape cannot of course be told by this plan, unless 
trial or experience should suggest some clue to a rough 
estimate, and thus a fragment of lead might be mis- 
taken for gold, or arusty anchor for atorpedo. But it 
will be admitted that it is an important gain to be 
able to detect the presence of metals at all by such 
means, and it is easy to see how the device may 
prove invaluable not only to the military and naval 
officer, but to the surgeon and the mining engineer. 
The probing coils S' P!, for example, let down into a 
bore-hole will indicate the presence of metalliferous 
strata; they may reveal the nuggets in a surface 
digging, and they may roughly test the richness of a 
piece of ore brought near them. 

The happy idea of applying the balance in this 
manner has been skilfully worked out by Captain 
McEvoy, and by dint of patient thought, experiment, 
and labour he has succeeded in reducing it to a 
thoroughly practical form. This actual apparatus is 
illustrated in Fig. 2, page 154, where A is a portable 
case containing the adjustable coils P S and the in- 


may be replaced by a small magneto-electric machine 
giving alternating currents ; T is the telephone in the 
secondary circuit ; C is an insulated cable conveying 
the wires connecting up the two pairs of coils ; a 
D is the detecting or exploring case containing the 
two secondary coils S'P!. The coils P S inside the 
box A are separated by a layer of soft india-rubber, and 
an ivory screw passes through both coils and the rubber 
washer between. An ebonite head to the screw is 
adjusted by hand so as to press the coils together 
or let them further apart by regulating the pressure 
between them and the india-rubber. This simple and 
ingenious device adjusts the balance of induction and 
reduces the telephone to silence, or as Captain McEvoy 
prefers it, to all but silence. When the ear has a 
slight sound to guide it the notable increase of loud- 
ness in that sound produced by the approach of the 
detecting case D to a metal body is perhaps more 
readily observed. Absolute silence is, therefore, not 
desired by Captain McEvoy in the use of his detector. 
The interruptor in another special device which is 
worthy of remark. It consists of a small iron reed or 
tongue kept in vibration by a small double-poled 
electro-magnet, and thereby interrupting the current 
a certain number of times per second, so as to give out 
a definite note which is easily recognisable in the 
telephone and cannot be mistaken. A switch E at the 
end of the box turns the current from the battery on 
and off the interruptor at a moment’s notice. The 
battery consists of two Leclanché elements in a port- 
able case ; but it is probable that chloride of silver 
cells being much smaller in size will be found more 
suitable for field operations. A substitute for the 
battery and interruptor is also provided in the shape of 
a small magneto-electric machine such as are used in 
the medical applications of electricity. This little in- 
strument gives rapidly alternating currents which, 
when sent through the primary circuit, do not operate 
the vibrating interruptor, but produce a slightly 
musical tone of low pitch which is easily caught and 
followed by the ear. It forms a useful auxiliary to 
the battery, and indeed may be employed by some in 
preference to it. The telephone is the ordinary speak- 
ing receiver of Bell, and it, as well as the magneto- 
machine, are packed inside the box. A sufficiently 
small battery could also be enclosed therein for 
transport. 

The cable C is insulated with Henley’s patent core, 
consisting of india-rubber having its pores filled up 
with ozokerit or black earth wax forced in under 
pressure and when in a hot fluid state. It is further 
protected with an outer braided sheathing, and is fitted 
to the box A by an ingenious socket which in an 
instant establishes connexion between the correspond- 
ing primaries and secondaries, and locks them to- 
gether. No confusion or imperfection in the contacts 
is possible through haste or nervousness on the part of 
those using the apparatus. The detecting case D is 
made of wood soaked with paraffin wax, and its peculiar 
powder-flask shape, as well as its material, were only 
arrived at after many trials. It is water-tight, and 
contains the two exploring coils S P, Fig. 1. When it 
is lowered into the water by the cable C and moved 
about, or dragged over the bottom, the instant it 
comes against a piece of metal such as a torpedo case, 
a chain, or a submarine cable, it disturbs the balance, 
and the note heard in the telephone very faintly until 
now, becomes unmistakably loud and clear. It is 
indeed somewhat surprising to find so marked an 
effect. 

It will be seen from our description that Captain 
McEvoy has brought his detector into an excellent 
working form, and we are glad to hear that the autho- 
rities at Chatham are about to test it on its merits. 








THE GRANTON AND BURNTISLAND 
FERRY. 


WE give this week a two-page engraving of the 
paddle steamer Midlothian, constructed last autumn 
for the Forth ferry of the North British Railway Com- 
pany between Granton and Burntisland. The vessel is 
employed for goods traffic, and is constructed to carry 
a whole train of forty-five wagons at one trip. She 
was built by Messrs. Ramage and Ferguson, Leith, and 
the engines were supplied by Messrs.J. Key and Son, 
Kirkcaldy, Fyfe, to the specification and under the 
superintendence of Mr. D, Drummond, the locomotive 
superintendent of the company. We shall in a subse- 
quent issue publish engravings of the engines of the 
Midlothian, together with illustrations of the landing 
stages, &c., aan therefore postpone our description of 
the arrangements. We, however, subjoin a copy of 
the specification to which the vessel was built. 


Specification of Steel Paddle Steamer to be built for the 
North British Railway Company for Goods Traffic between 
Granton and Burntisland. 

Dimensions. —Length between perpendiculars, 262 ft. 
6in. ; length over plating, 268 ft. ; breadth over frames, 
40 ft. ; depth of hold (floors to beams), 9 ft. 11 in. ; draught 
of water, with 500 tons deck load, 30 tons of coal in 
bunkers, water in boilers, and all necessary stores on 





board, not to exceed 5ft, 9 in, 


terruptor I; Bisa voltaic battery of two cells, which | Hull Plates.—To be mild steel, Parkhead, the Steel 


Company of Scotland, Landore, Sir Brown, « i 
Cammell’s best quality and make, or Krupp’s. 

Keel.—Plate keel 30in. by {in., connected to keel part 
of stern and stern-post by scarph not less than 2 ft. long, 

Stern and Stern-Post.—Of best hammered scrap iron 
Gin. by 2fin. at head, swelled at keel part and_ properly 
connected to steel plates. Rudder gudgeons to be forged 
solid on stern-post. 

Frames.—Spaced 21in. centres for Sin. length, 24in. 
for ag length, and 27 in. at ends, of 4 in. by 3in. by yin. 
angles for 4in. length, and 4in. by 3in. by gin. at ends 
of vessel. Double frames at bulkheads and doubling 
pieces not less than 6 ft. long across keel plate, as far for- 
= and aft as practicable. Frames to be bevelled from 

eel. 

Floors.—In two lengths, scarphed on each side of centre 
line, to be 18in. by s;in. in engine and boiler space, 
and ,°; in. forward and aft. 

Reverse Frames.—Of 3in. by 3in. by yin. angles for 
4in. length, and ;{;in. forward and aft, shvotinll across 
top of floors and continued to gunwale on every frame. 
Double reverse frame on top of every floor to inside of 
main frames, 4in. length amidships. 

Keelsons.—Centrekeelson of 22 in. by ;% in. plate(for}in. 
length) fitted intercostally and rivetted to floors, and 
double angle irons running forward and aft on top of floors 
and rivetted to reverse frames. At forward and after 
ends of vessel a centre plate to be rivetted between angles 
and carried from floors to deck beams as shown on plan. 
Half floors, lower and upper bilge keelson’s formed of two 
4in. by 4 in. by 35; in. angles rivetted back to back and to 
reverse frames. 

Stringers.—31 in. by ;°; in. inside engine casing and 48 in. 
by ;y in. at forward and after paddle beams, tapering to 
21in. by ;%;in. at ends, to be securely rivetted to gunwale, 
angle, deck beams, and to overhang ship’s side far enough 
to be fastened to wing carlings. 

Gunwale.—Angle iron, 4in. by 3in. by ,;in. securely 
rivetted to top sheerstrake and deck stringer. 

Fore and Afters forming Bed for Rails.—To be made of 
channel iron 6in. by 24 in. by fsin. placed as shown on 
section. The rails to be supplied by the North British 
Railway eer, and to be securely rivetted to upper 
flange of channel bars. 

Deck Beams.—Of 9in. by ;;in. bulb tee, placed on 
alternate frames and efficiently fastened thereto. Cabin 
sole beams 4in. by 3in. by ;;in. angles on alternate 
frames. 

Bulkheads.—Four in number, built of yin. plates, well 
stiffened with 3hin. by 2hin. by yin. angles. To be 
caulked and made thoroughly water-tight, and fitted with 
brass sluice valves and seats, wrought from deck. 
Galvanised iron limber chains to be fitted in engine and 
boiler space. 

Bunkers.—To hold 15 tons each, built of ;*; in. ironstayed 
and well stiffened with 24 in. by 24in. by ;'; in. angles. 

Plating.—From keel to bilge to be ,% in. thick and ,% in. 
at ends, from thence to sheerstrake to be yin. and ,"; in. 
Sheerstake 8 in. and ;{;in. To have no fewer than nine 
strakes on each side exclusive of keel plate. All plates to 
be as long as can be rolled. All holes to be punched or 
bored as fair as possible ; unfair holes not to be drifted 
but swarfed out and large rivets used. 

Rivetting.—Keel, stern, stern-post, and lower edge of 
sheerstrake to be double rivetted ; remainder of landings 
single rivetted. Butts of sheerstrake, stringer, keel, and 
two strakes at bilge to be treble rivetted for half 
length amidships; remainder of butts double rivetted. 
Diameter and spacing of rivets according to Lloyd’s Rules. 
All butt straps to be jyin. thicker than the plates they 
connect, and the fibre to run in the same direction as the 
plates connected. 

Bulwarks.—To be ;/; in. thick and not less than 3 ft. 6 in. 
high from top of deck to top of rail; to be well stayed 
with wrought-iron stanchions from carlings ; 3 in. by 24 in. 
by ,; in. angle iron on top of bulwarks to take mainsail. 

Rudder.—Stock and bow welded in one piece ; head 
6 in. indiameter, and heel 3 in. ; carried 12 in. above deck to 
allow loose tiller to be shipped on. Stuffing-box on main 
deck, and also on top of rudder casing. Quadrant to be 
fitted on so as to clear under side of beams. Rudder 
plating ;,in., both plates tapped, and stays screwed in 
and clenched. Screw stays, 12 threads per inch. Loose 
tiller to be supplied. 

Paddle Beams.—To be formed of 3 in. plates, with heav 
angles top and bottom, and connected to ship’s side with 
5in. by 4in. by ; in. angles. Diagonal stay under outer 
end to be 3{in. in diameter. 

Engine Beams.—To be built of plates 16in. deep and 
angles of sufficient strength tosuit machinery. The space 
between engine and paddle beams to be plated over han 
side to side as shown on plan. Both top and bottom 
plated in way of engines, with manholes to allow rivetting. 
The vertical plates to be carried down inside frames with 
angle on face as shown on section. Between paddle 
beams a plate 18 in. deep with angle iron on upper edge 
carried along inside frames in line with deck beams. 

Engine and Boiler Seats.—Of plates and angles of _suffi- 
cient strength to suit engineers’ arrangements. Boiler 
seats of open box type. 

Wing Carlings.—To be of Zin. plate, 24in. deep on 
ship’s side, and 7 in. at outer end, with single angle iron 
top and bottom 3in. by 3in. by ;; in. turned and welded 
at ends, so as to give double fastening on ship’s side and 
face plate. Face plate 18 in. by ;4,in. in way of paddle 
box between beams, and 14in. by yin. before and aft 
and ;%; in. at ends of vessel. To be well rivetted to shell 
at ends of ship; 6in. by 3in. by ‘sin. angle on the under 
inner side, and 6in. by 4in. by ,{;in. on the upper outer 
edge to form stringer, well fastened to face plate and to 
wing carlings. The under side to be sparred with 2} in. 
by #in. cope iron, spaced 3 in. to 35 in. apart, diagonal 





stays under sponsons sufficient in number and strength, 
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Transom.—Floor to be carried up and connected to deck 
beam, with enough cut out at top to allow quadrant to 
work freely. Floors of stern frames to go to under side 
of deck. Manholes in all floors to allow free access to stern. 

Hold Pillars.—Three rows of pillars 3in. by ;'; in. tube 
carried as far forward and aft as practicable, and placed 
under every beam. | 

Buffer Stops.—¥ raming to be formed of plates and angles 
of ample strength. Thwartship beam of American rock 
elm 15in. by 14 in., well fastened to framing. Buffers to 
be supplied to North British Railway Company’s standard. 

Cementing.—The whole of the vessel’s bottom to be 
cemented to lower turn of bilge with best Portland cement 
—three parts cement to one part sand ; cement to be made 
up flush with limber holes. Cementing to be done before 
vessel is launched. 

Paddle Boxes, &c.—Inside of fin. plate stiffened with 
angles same size as main frames in way of bridge and 
lighter section forward and aft. Rims of elm 6in. by 
35in. planked outside and covered with 24in. tongued 
and grooved yellow pine. Wales of American rock elm 
18in. by 9in. between paddle beams, rubbing piece 14 in. 
by 10in. elm protected on face by 6 in. by 14 in. cope iron, 
the wales to die out and rubbing piece to run forward and 
aft round stern as shown on plan. Heavy rubbing piece 
on bow 20in. by 9in. with two pieces cope iron on face. 
Outside of paddle box same design as ‘*‘ Wm. Muir’s.” 

Decks. —Of iron jin. thick. Cabin sole 14in. pine, 
tongued and grooved, fastened to beams with screws. 
Loose platforms laid in way of winding engine and wind- 
lass. 

Main Rail.—Of American elm 10 in. by 3in., fastened 
to angle on top of bulwarks. 

Cabin or Steeraye.—To be fitted up before fore boiler 
bulkhead, with berths for master, engineer, and crew ; 
tables, seats, and all necessary lockers as may be required ; 
ladder to have hardweod steps, cast-iron hents and 
nozzles ; hand-rail of iron ; stove suitable for cooking pur- 
poses ; hanging lamps for all cabins to be supplied. 

Side and Deck Lights.—To have six 8in. side lights in 
brass frames, 2 in. glass, in cabin. Deck lights as may be 
required. 

Bridye.—Placed between paddle boxes. The height 
from top of rails to under side of beams must not be less 
than 14ft. Beams of sufficient strength, well connected 
to inside of paddle boxes, to be laid with 24 in. yellow pine. 
Steering house to be placed on bridge for protection of the 
man at the wheel; glazed fore and aft; stanchions of 
galvanised iron with two rods ; top rod lin. in diameter, 
and bottom rod Lin. in diameter ; stanchions fastened to 
bridge with three screw bolts. 

Steering Gear.—To be of some approved principle, placed 
as may be arranged, with rods fe mitre gear to wheel on 
bridge and all necessary rods, chains, &c., leading after 
under beams to quadrant on rudder head. 

Gangways.—One at each end of paddle box fitted in 
same manner as ‘‘ Wm. Muir's.” Skeeds in way of for- 
ward gangways, laid between, and made up flush with 
rails, for passage of carts, &c., from side to side of vessel. 

30ttom of oak or elm 12in. wide, sides 24in. thick, 6 in. 
high, fastened to bottom with through bolts and clenched. 

Guard Rails.—At bow, fitted same as in Kinloch, and 
roller guides fitted on deck for each of the winders. 

Windlass, Cathead, and Mooring Bitts.—Windlass with 
elm cheeks. Well cheeked and stayed with wheel and 
pinion gear of sufficient power to lift anchor. One each 
cathead and davit fitted aft buffer beam, with all neces- 
sary blocks, falls, &c. Chain pipe fitted in deck to lead 
chain to windlass. Four sets timberheads placed on rail, 
and two sets on deck, on each side of ship. Mooring pipe 
in bulwarks aft if required. 

Scuttles.—V entilating and coaling hatches as shown on 
plan as may be arranged. Where of wood, coamings 
10in. by 34in., and of iron ;4in., and stand Yin. above 
deck. Close wood covers to all hatches; hinged covers 
and quadrant guides on scuttles to steerage and winding 
engine compartments ; wood ladder to winding engine ; 
hard wood steps, cast-iron treads, and facings; chafing 
pieces on all scuttles between rails, on fore and aft ends 
of same. 

Mast for Lamp.—Of pitch pine as may be arranged. 

Blocks. —Two snatchblocks 8in. by lin. Sheave and 
one snatchblock 8 in. by 3in. Sheave of galvanised iron. 

Pumps and Scuppers.—One hand pump with 6in. 
copper chamber and 34in. heavy lead suction to draw 
from each compartment. Galvanised hinged rose to each 
and all necessary gear. Stands to fit into casting on deck. 
Six cast-iron pipes 6in. in diameter running from side to 
side of ship under deck, to receive scuppers from deck, 
ee between rails, two forward and two aft. Paddle 
0xes on each sponson 6 in. in diameter outside. 

Winches.—Two double-purchase hand winches, with 
cast-iron ends, placed on sponson before paddle boxes. 

Anchors.—Chains and hawsers to Board of Trade 
requirements, and tested to satisfaction of surveyor. 

fawsers 5in., 4in., 34in., 3in., and 2hin.; 60 fms. ; 
four heaving lines. 

Life Boats and Buoys in Number and Size as per Board 
of Trade Requirements.—Of best seasoned larch, copper 
fastened, and with all necessary copper tanks, davits, 
blocks, falls, oars, &c., complete. The boats to rest on 
skeeds placed on malleable iron stanchions, well stayed 
and fastened to wing carlings. Four life buoys placed 
where they can easily be got at. 

Boats and Davits.—Life boat 44 in. in diameter ; pinnace 
3} in. in diameter. 

Fenders.—Eight of rock elm with iron plate about 2 ft. 
long right round their centre. Four cork fenders. 

Sunal Lamps, Flags, and Fire Hose as required by Board 
of T'rade.—F lags one each, Burgee, Union Jack, Ensign, 
Blue Peter, company’s flag, and two signals. Twelve fire 
buckets and six tee <ets for deck use, with suitable rack 
for same. One tub for fire hose, with ship’s name painted 
on, The usual mogs, brushes, ke., to be supplied. 





Gun, Bell, d&c.—One cast-iron gun, one copper magazine 
and lock, one rocket, and one blue light case; one large 
brass bell and one 6 in. steam whistle. 

Two Teleyraphs from Bridye to Engine-Room.—Chad- 
wick’s or other approved as may be required. 

Binnacle.—One spirit compass in brass binnacle fixed on 
bridge, properly adjusted and certificate supplied. 

Painting.—All frames, joints, and plates where rivetted 
together to receive one coat red lead before being rivetted. 
Hull to receive three coats red lead inside and outside. 
The first coat to be equal parts red and white lead. Hull 
finished black outside. Bulwarks inside to receive three 
coats best paint, and finished stone colour. Cabins and 
steerage to receive two coats best oil paint, grained oak, 
and finished with two coats best cad varnish. Boats to 
get three coats paint and finished white, with varnished 
sheerstrake. All other work to approval. 

General Stipulations..—The sth engines, and boilers 
to be of the very best description, both as regards material 
and workmanship, and shall be subject to the constant 
inspection of the company’s engineer or his deputy. The 
vessel, with a Board of Trade certificate, to be delivered 
in Granton in six months after signing the contract, free 
of all dues, marine insurance alone excepted. The omis- 
sion of any details in this specification is not to release the 
contractor from his engagement to finish the vessel— 
which must be done without any extra cost—to the satis- 
faction of the North British Railway Company or their 
representative. In the event of any alterations being 
required, the extra cost (if any) to be agreed to in writing. 

Speed.—The speed of the vessel when loaded to be not 
less than eleven statute miles per hour. The contractor 
to furnish the North British Railway Company with a 
model of the ship to a scale of #; in. 








RAILWAY BRIDGE NEAR DORDRECHT. 

THE bridge which we illustrate on page 158, crosses 
the Beneden Merwede river at a distance of about six 
kilometres from Dordrecht, in Holland. This river 


is one of the branches by which the Rhine flows into | 


the North Sea. The bridge is now being erected by Mr. 
P. J. Waller, of Dordrecht, to carry the railway 
that will connect Dordrecht with the town of 


Nymegen, and has a length between the abutments | 


of 1551 ft. 10 in., comprising three spans of 
57.75 metres each (189 ft. 54 in.); two spans of 
109.395 metres each (358 ft. 10 in.) ; one span of 67.73 
metres (222 ft. 2} in.) The piers and abutments are 


157 


the middle of each panel the two vertical plates are 
coupled at the top by a diagonal stay. The diagonal 
braces are thin tension bars of rectangular section 
coupled by diagonal stays ; in the middle of the span, 
where some of these braces have to resist —— 
strains caused by the rolling load, cross diagonal 
bracings are introduced. The limit of strain in the 
braces is fixed at 6 kilogs. per millimetre (8600 lb. per 
square inch). The vertical struts are composed of two 
channel irons strengthened by plates and angle irons, 
and connected to each other by small iron cross bars. 
The dimensions of these struts are calculated by the 
rules for compressed bars. The bottom chord consists 
of two vertical plates connected to each other by four 
angle irons, and by sufficient horizontal plates to limit 
the maximuin stress to 7 kilogs. per millimetre ; the 
vertical plates are, besides, coupled by a diagonal 
stay in the middle of each panel. ; 

The floor consists of cross and longitudinal girders; 
the latter are rivetted to the former, and with the 
inside vertical plates ef the bottom chord, carry the 
wooden cross sleepers, on which the rails and 
the planking are fixed. The cross girders are sus- 
pended in the centres of the main girders from the 
vertical struts by means of angle irons and plates. To 
the channel irons of the struts are rivetted four angle 
irons (gy, Fig. 7) that carry cross plates, on which the 
bedplates for the cross beams rest (e, Figs. 4 to 7). 
To secure the cross girders from lateral oscillations, 
brackets are rivetted to the horizontal plates of the 
bottom chord, by means of which the above-mentioned 
cross plates are held in position ; these are shown at 
l, i, m, n, Figs. 6and7. The rivet holes in the flange 








of the angle iron g, by which it is rivetted to the 
bottom chord, are elliptical, and the brackets are not 
| fastened to the cross plates f, in order that the cross 
| girders shall not be suspended from the bottom chord, 
Thin steel plates of rectangular section rivetted to 
| the bottom chord at the sides of the struts, and pass- 
| ing between the longitudinal floor girders and the 
| wooden sleepers, complete this bracing. By employ- 
ing iron sleepers of a suitable section instead of 
| wood, the under horizontal bracing can bestrengthened. 
| The main girders are braced transversely a height of 
16 ft. above the rails, and between the top chords 
horizontal bracing is introduced. The rolling load 
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of brick encased with stone, and they are built on con- 
crete, resting on wooden piles enclosed by a row of 
close piling ; the piers are protected against the under- 
mining effects of the current, by masses of rough basalt. 
Although the piers and abutments are constructed for 
a double line of railway, only a single lineis laid for the 
present. 

The wrought-iron superstructure for the three first 
spans consist of parallel truss girders, placed 13 ft. 1 in. 
apart between centres; they are 19 ft. deep, with 
eleven panels 17 ft. 24in. long. The two following 
spans are crossed by trussed girders with arched top 
and horizontal bottom chords, the panels are 21 ft. 9 in. 
long. These girders are placed 17 ft. 6 in. apart 
between centres ; the depth in the centre is 42ft. 7.Sin., 
reduced at the ends to21 ft. 4in. The last span con- 
sists of parallel trussed girders placed 13 ft. 1 in. apart; 
these girders are 19 ft. p st and have thirteen panels 
of 17 ft. 1 in. each. 

Figs. 2 to 7 illustrate one of the large spans of 
358 ft. 10 in. The top chord is parabolic, and is made 


up of two vertical plates, four angle irons, and suffi- 
cient horizontal plates to limit the maximum stress to 
7 kilogs. per millimetre (10,000 lb. per squareinch) ; in | 
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in estimating the strains was assumed to consist of a 
train of five locomotives, of 53 tons, and of eight 
wagons of 10 tons each. 

The following Table gives the calculatel weights of 
one of the large spans : 





| Wrought | Bessemer > 
| Iron. | Steel. Wood. 
tons | tons Cubic 
Top and bottom chords 377.3 meters. 
Diagonals oe ee 88.2 
Vertical struts. . 101.0 
Lateral fastenings 28.5 | 
Upper horizontal bracing 17.6 | 
Under ,, oss a 15.6 
Cross girders .. a ‘el 40.8 | 
Cross beams at the ends; 
(above the bedplates) ad | 10.2 | 
Longitudinal girders .. +} 42.0 | 
Floor rails, &c... ae 23.7 | 54 








Figs. 8, 9, and 10 are diagrams showing the strains 
on the large span; of these Fig. 8 gives the strains 
caused by the weight of the structure, Fig. 9 those due 
to the rolling load, and Fig. 10 the maximum strains 
due to dead and moving load. 
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RAILWAY BRIDGE OVER THE BENEDEN MERWEDE, NEAR DORDRECHT. 
MR. PHILIP J. WALLER, ENGINEER, DORDRECHT. 
(For Description, see Page 157.) 
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HODSON’S ROTARY ENGINE. 


























WE annex sections of Hodson’s rotary engine which 
has several times been noticed in our pages, and which 
is being introduced by Mr. Norwood Earle, of 80, 
Cannon-street, E.C. The engravings will render the 
arrangement of the engine clear with very little expla- 
nation. As will be seen, the cylinder, which is divided 
into two parts by a partition at the middle of its 
length, is traversed by the shaft S, having mounted 
on it two piston cams D D of the form shown in 
Fig. 1, these pistons being placed opposite each other. 
At the top of each part of the cylinder is a recess G 
containing an abutment piece hinged, as shown, a 
steam port leading off from the upper side of this 
recess, while an exhaust port C is situated at the side 
of the cylinder and communicates with the exhaust 


Pips F. 

he steam is admitted to the two halves of the 
cylinder by the oscillating steam valve shown, this 
valve being worked by an eccentric, and being set to 
cut off the steam and thus cause the latter half of each 
revolution of the piston cams to be completed by 
expansion, The piston cams are fitted with metallic 
packing, as shown. The engine is one which can be 
readily run at very high speeds, and it is thus adapted 
for many situations where such high speed is required, 
and where an engine of a considerable power has to be 
got into a very limited space. 








THE INDIAN PUBLIC WORKS DEPART- 
MENT 


To THE EpiTor OF ENGINEERING. 

Srr,—From time to time I see letters in your pages 
regarding the qualifications of civil engineers, more 
especially with reference to the mode of selection and the 
training of young engineers for the Indian Public Works 
Department. 
system under which he himself became a member of the 
profession or entered the department, the chief bone of 
contention, however, being the necessity or otherwise of 
Cooper’s Hill College as a nursery for the Public Works 
Department of India. 

Now, I do not intend to discuss any of the above, and I 
only write with the object of ventilating through your 
columns a subject to which I have never seen any allusion 
and which would materially affect the standing of engi- 
neers as professional men. 

It has long been a matter of surprise to me that not- 
withstanding the immense increase of engineering works 
throughout the world, the ever increasing number of men 
engaged on them, and the position taken by incorporated 
bodies of engineers, such as the Institute of Civil Engi- 
neers, no effort has ever been made to insist on a legal 
qualification being possessed by every one engaged as or 
calling himself a civil engineer. here are schools of 
engineering all over the country, and diplomas are granted 
by them to dozens of men every year, so that there would 
not ged to be any more difficulty in forcing a man to 
qualify legally as an engineer than there is now in legally 
insisting on a medical man formally qualifying himself 
before he is allowed to practise. 

The diplomas now given are so far useless that they 
don’t give those who have gone to the trouble of preparing 
themselves for the qualification the exclusive right of 
calling themselves civil engineers. In fact, any man 
who chooses may call himself a civil engineer. 

I know it will be said that those college diploma men 
are useless, and have to learn all their work after leaving 
college—granted, but then it is so far a guarantee to the 
public that a man has qualified up to a certain standard 
—while the plan of putting a man into an office for three 
or more years to learn or not as the fit takes him, is most 
certainly no guarantee of any qualification at all. ides, 
as the medical schools do not now grant their diplomas 
without certificates showing that the students have prac- 
tically learned their work, so also could the engineering 
schools insist on candidates presenting themselves for 
examination, having certificates of practical experience. 

I do not think putting this suggestion into practice 
would be so difficult as at first sight it might appear. An 
Act of Parliament making it imperative on every man 
who could produce qualifications and wished to practise 
as a civil engineeer, or be known as such, to register his 








Each writer seems to stand up for the | 


| to allow me to try and draw the attention of those gentle- 
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name within a given date (giving reasonable law for those 
who could show just cause for delay) and making it a | 
punishable offence for any unqualified man to practise, | 
would, I submit, give the profession a tone it does not | 
now quite possess, and while it protected bond fide | 
engineers would keep out pretenders. } 

** How will you fix the qualifications?’ some one will 
ask. Not so difficult, I thmk. 

1. All those who already possess’ diplomas from recog- 
nised schools, 

2. All those who can qualify for admission as members 
or associates of the Institution of Civil Engineers ; but 
this second I would only leave open for, say, two years 
from a certain date, after which every man should have a 
diploma from a school of engineering. 

do not imagine that any man who can at the present 
moment qualify under either of the above heads would 
oppose such an arrangement, and for the future the pro- 
fession can make sure of any man entering it having | 
reached a certain standard, and having proofs of the | 
same, | 

At present the certificate of the head of an office that | 
A. B. has served a pupilage of so many years launches a | 
man asa full-blown civil engineer, the individual himself | 
not being called on to prove in any way his fitness for the 
position. Insisting on every man proving himself capable | 
up to a certain standard before admitting him into the 
profession, must have the effect of raising its position as a | 
profession, and I cannot see how any valid objection can 
be raised against it. The only way of doing it is by 
legalising the qualification, and making practising with- 
out one punishable. 





Tam, Sir, yours, &c., 
M.1.C.E. 





To THE EDITOR OF ENGINEERING. 

Srr,—I have seen with much pleasure that you have 
been so kind as to permit several civil engineers of the 
Indian Public Works Department to air their grievances, 
through the medium of your valuable paper. yo T ask 
you to be good enough to extend the privilege to me, and 


men who are kindly interesting themselves at home on 
our behalf. 

I want to show what further disadvantages those civil 
engineers labour under (as regards furlough) who joined 
the D.P.W. since the commencement of 1872. As one of 
them, I must say I think we have a great hardship to 
complain of; and that is regarding our furlough rules. 
For some reason, possibly best known to himself, the 
Secretary of State for India in 1872 ruled that all engi- 
neers appointed in India prior to 1872 were to have the 
benefit of the same furlough rules as those engineers 
appointed in England. He also ruled that those engi- 
neers appointed in India after January 1, 1872, should 
continue under the old furlough rules, which, by-the-by, 
are the same as those allowed to native clerks, office 
servants, &c. Under these latter rules there is one year’s 
furlough allowed after ten years’ service, and another 
year’s furlough after. a further period of eight years’ 
service, or two years’ furlough after eighteen years’ ser- 
vice. Only fancy this for a European, two years in 
twenty, and I believe I am right in saying that he can 
obtain no more furlough during the remainder of his 
service; hardship is no name for it. The rules may be 
all bay | well for anative of the country, but for a Euro- 
pean they are simply shameful. 

Again, considering that those engineers appointed to 
the D.P.W. after the 1st January, 1872, have all passed 
an open competitive examination, after two or three 


| their language. 
usefulness, even if we have not had much practical expe- 





years’ study at a Gevernment college, and which exami- 
nation I believe is as difficult as the final examination at 
Cooper’s Hill. I must say I don’t think we are fairly 
treated. We a certain examination fixed by Govern- 
ment, after which we are employed on the same works as 
engineers appointed in England, and after a certain time 
we rank the same, then why in the name of all that’s 
fair, cannot we be treated the same in return for our 
work ? 

It may be said that we join the Sree with = 
little practical knowledge, so I think do the Cooper’s Hill 
men. But we: have to work and wait for at least two 
years before we obtain the same pay that a Cooper’s Hill 
student gets on joining. One great thing in our favour, 
which cannot be denied, is, that we join the department 
with a certain knowledge of the country, the people, and 













FOR ABUT MENT VALYE 


This latter fact tends to increase our 


rience. An engineer, be he ever so clever, is much handi- 
capped if he does not understand the language of the 
people who have to carry out his ideas. 

Most of us (I mean those engineers appointed in India 
after the 1st January, 1872), came out to India to join 
our relatives, and we afterwards joined the D.P.W., little 
thinking that the men who had passed similar exami- 
nations at the same place would get better furlough rules, 
&c., than we should. 

As regards our present worth in the D.P.W. (if pro- 
motion can be taken as a criterion), I think we have little 
cause to complain. I know that several of us have already 
got ahead in promotion of some engineers who joined prior 
to 1872. And there is now the anomaly of seeing some 
who are our juniors in rank, and others who may possibly 
be working under our orders, receiving the benefits of the 
more favourable furlough rules which we cannot obtain. 
Not till Government puts all the engineers in the D.P.W. 
under exactly the same rules regarding pay, pension, 
furlough, &c., will the department cease to be one huge 
anomal In conclusion, I trust that those gentlemen 
in England who are working in the behalf of the civil 
engineers in the D.P.W. will notice this letter, and wil! 
do what they can to help us, 

I remain, Sir, yours way, 








A HYDRAULIC PHENOMENON. 
To THE EpiTor oF ENGINEERING. 

Smr,—On looking over Mr. Kingston’s description of the 
action of his “‘sea sluice door” in your issue of August 
4, 1882, and your correspondent’s opinion thereon given 
the following week, I think with Mr. Peard a vacuum is 
formed in the passing of water through the aperture at . 
the parts mentioned, and no doubt the vacuum would be 
reduced by thinning the door at bottom part of it, as 
pointed out by Mr. Peard. But I would further suggest 
to Mr. Kingston to fit some iron pipes (galvanised gas 
tubing, say) to both sides of the sill, Cnied open T-ends, 
and extending up to above the water level and open to 
the atmosphere at the top ends. Also similar pipes fitted 
to sluice door, the object being to destroy the vacuum 
formed when raising the door, as water being in the pipes 
to water level it will be drawn out of the pipes when there 
is @ vacuum, and the atmosphere will follow and destroy 
it. The pipes can easily be arranged so as to cleanse them 
from mud deposit. 

Yours truly, 


S. W. SNownen. 
West Hartlepool, August 14, 1882. 





To THE Eprtor oF ENGINEERING. 

Srr,—I have read Mr. Kingston’s letter in your issue 
of the 4th instant, stating his difficulty with the “draw 
door ;” and asking whether any of your readers can assi 
the cause. I have also read Mr. Peard’s explanation of the 
cause of the difficulty which appeared in your issue of 
the 11th instant ; and as I feel that many of your readers, 
like myself, will not agree with that explanation, I beg 
to offer as my opinion that the reduced upward pressure 
on the bottom of the door, caused by the escape of water 
immediately the door is lifted, is quite sufficient to explain 
the oy ot difficulty, for when the door is down, the 
water being at rest with a depth of 10 ft. on one side, and 
1ft. on the other, the upward pressure on the bottom of 
the door will be about 4h Ib. per square inch ; and as the 
door is 15ft. in width by 8in. thick, there will be 1440 
square inches of surface exposed to this pressure, which 
gives roughly 3 tons of pressure tending directly to lift 
the door. It is not, therefore, surprising to me to learn 
that the door which is balanced when the pressure is 
exerted should be unbalanced when this pressure or any 
part of this pressure is removed by the escape of the 
water. I an, Sir, yours truly, 


Gro. CooPEr. 
Penarth, August 16, 1882. 





THE ELECTRIC LIGHTING BILL. 

One of the last surviving measures of this session was 
the Electric Lighting Bill, which, involving as it does 
vast public interests, the President of the Board of Trade 
has insisted on carrying through Parliament. At a late 
hour on Monday night the amendments of the House of 
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Lords to this Bill came up for consideration in the House 
of Commons. 

Sir J. Jenkins opposed the amendment inserted by the 
Lords, extending the period of license at the end of which 
installations may be compulsorily purchased. He con- 
tended that twenty-one years was a very long period, and 
he hoped the President of the Board of Trade would 
stand upon principles he had introduced into the Bill as a 
compromise. It was too late in the last days of the 
session to extend the period to such a serious degree, and 
he hoped the right hon. gentleman would persist in retain- 
ing his own amendment. 

Mr. Chamberlain: The hon. member for Swansea has 
correctly stated the circumstances under which the 

veriod of fifteen years was recommended by me to the 

elect Committee. It was a compromise, and at the time 
when the question was last discussed in this House I was 
of opinion that it was a fair compromise, and would 
reasonably meet the demands of the companies; but since 
then I have had some further information brought to my 
knowledge which has certainly made a difference in my 
opinion, and may perhaps alter the opinion of my hon. 
friend. At the time this matter was discussed before the 
Select Committee, it was certainly the opinion of the 
Committee that, in the present experimental stage of 
electric lighting, there would not be any considerable 
expenditure of capital, and if it was proposed to try in an 
experimental way to light a street, or a few houses, or a 
small district, a monopoly of fifteen years would be quite 
sufficient to pay the promoters for their investment of 
capital. But already in the few months during which 
this matter has been under discussion very great progress 
has been made with electric lighting, and it now seems 
very probable that large inatiadlathons will be made, in 
some cases involving the outlay of hundreds of thou- 
sands of pounds capjtal, and it does not seem to 
me that fourteen or fifteen years would in all cases 
be sufficient to justify such an outlay of capital, and that 
if the companies were strictly confined to the short time, 
they would not be induced to spend their capital and give 
that development to electric lighting which we all desire 
to see. Therefore, I was willing to reconsider the opinion 
I had formed with reference to this matter. An amend- 
ment was proposed in the other House that in all cases 
the term of the Provisional Order, that is to say, the term 
after which the purchasing clause comes into effect, should 
be extended to twenty-one years. I objected to that, 
because it would have been a hard and fast line which 
would have involved a period of twenty-one years even in 
the case of small installations, and therefore I secured an 
amendment to the amendment in the other House, and, 
as the Bill now comes down, the period is a maximum of 
twenty-one years, the local authorities being left in every 
case to come to an agreement if they please with the 
company or persons asking permission to make an experi- 
ment whereby they may consent toa shorter term than 
twenty-one years. Under these circumstances, I hope no 
great grievance will possibly result, and I believe the 
clause will be found to work very well in practice, and 
will not cause the creation of a monopoly which will in 
any way be dangerous to the public interests. 

Sir John Lubbock : The local authorities will have the 
option of purchasing an installation, and that is very dif- 
ferent from a monopoly. When the period was settled in 
this House at fifteen years, the chairman of the Edison 
Company protested inst it, and the chairman of the 
Swan Company took the same view. They both said they 
were not satisfied, and I think, as my right hon. friend 
has said, when it is a question of investing a quarter or 
half a million of money, and the company is liable to be 
bought up in fifteen years without any compensation for 
goodwill, it reasonable to extend the term. There is no 
doubt that in one sense it is true, as the hon. member 
for Swansea has said, that the electric lighting is still in 
an experimental stage ; but still we have had experience 
at Holborn Viaduct, and in other places, which shows 
that the electric light can be successfully and generally 
carried out, and the only question is as to which is the 
best system. Under these circumstances I hope the 
House will agree to the amendment. 

The Lords’ amendments were then agreed to, these 
amendments including the following : 

In page 2, line 29, after (“‘ given”) insert as a new sub- 
section. 

A license may, subject to provisions of this Act, be 
granted to a local authority authorising them to supply 
electricity within any area, although the same or some 
part thereof may not be included within their own district. 

In page 3, line 17, after (‘* provisions”) insert as a new 
sub-section. 

No provisional order shall authorise the supply of 
electricity by any undertakers within the district of any 
local authority (not being themselves the undertakers) 
unless notice that such provisional order has been or is 
intended to be applied for has been given to such local 
authority by the applicants, in such manner as the Board 
of Trade may direct or approve on or before the first day 
of July in the year in which such application is made; 
woth A that in the case of any application made during 
the present year such notice shall be deemed to have been 
given in due time if the same is given within one month 
after the passing of this Act. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, WEDNESDAY 

Construction of Rail Mill Engines in Leeds —A pair of 
direct-acting compound reversing rail mill engines nas 
recently been completed by Messrs. Tannett, Walker, 
and Co., engineers, Hunslet. The engines, which have 
been ordered by a French firm of steelmakers in the 
Meurthe-et-Moselle district, are of unusually large di- 
mensions, being required for roughing and finishing steel 
rails. A similar pair of engines was constructed for the 








same firm a short time ago by Messrs. Tannett, Walker, 
and Co., and have already been set to work. The 
engines just completed weigh nearly 200 tons, and will 
indicate 2800 horse power. They have four steam cy- 
linders, two of them 34 in. in diameter, and two 60 in. 
The piston rod has a 5ft. stroke, and it is intended to 
work the engines at 100 revolutions per minute. The 
reversing apparatus is worked by hydraulic pressure. It 
is stated that with these engines as much as 300 tons of 
rails can be rolled per day. All the power is utilised for 
the rail mills, pe the steam from the engines is con- 
densed by means of a pair of separate horizontal engines 
fitted up with two large air circulating and boiler pumps, 
and with upwards of 2000 brass tubes in the surface con- 
densers. he engines have been inspected by a large 
number of gentlemen interested in mechanical engi- 
neering. 

The Electric Light in Hull.—At an early hour on 
Saturday, lamps, which have been fixed in the borough, 
were for a short time tested with the most satisfactory 
results. The largest of the lights—the four lamps of 
3000 candle-power— gave a brilliant and steady light, only 
the faintest flickering being observable, and this will, 
without doubt, be overcome. The neighbourhood of the 
Whitefriargate Bridge was most brilliantly lighted, the 
dock offices standing out in very bold relief, whilst the 
monument was rendered equally conspicuous. If there 
was a better light amongst the thes it was at the west 
end of the Holy Trinity Church. The trial was con- 
ducted under the superintendence of Mr. Melhuish. The 
engines and machines, which are in a shed in Messrs. 
King and Co.’s premises, worked very satisfactorily. 

Hull and Barnsley Railway.—The directors of the Hull 
and Barnsley Railway Company, in their report for the 
past half-year, state that the undertaking has been pushed 
on so rapidly that they have made a call of 2/7. per share 
to meet the expenditure. The directors have sanctioned 
the issue of mortgage bonds for 500,000/., to bear interest 
at 44 per cent. per annum, terminable in five years from 
the date of issue. They refer with satisfaction to the 
passage of the Bill through Parliament empowering the 
extension of their system to Huddersfield and Halifax, 
and state that an arrangement has been made with the 
Midland Railway Company, which will operate with 
mutual advantage. The engineers state that the works 
are being executed in a most satisfactory manner. 


The Proposed Railway from Dore to Hassop.—It is 
stated that the Midland Railway directors have recently 
had under consideration the question of constructing the 
proposed new line from Dore station to Hassop. It will 
be remembered that the district was surveyed many 
months ago by a London engineer, that plans were drawn, 
and that several meetings were held in favour of the 
scheme. The railway, according to the plans drawn by 
the engineer referred to, would commence at the Dore 
station, run through Froggatt Edge, and then along the 
valley to Hassop, by which means the Midland Company 
would have a shorter route to Liverpool from the north. 
It also contemplated a branch line to Hope and Castleton. 


The Master Cutler of Shefield.—At the annual meeting 
of the Sheffield Cutlers’ Company, Mr. Albert A. Jowitt 
was elected Master Cutler. Mr. Jowitt is a member of 
the firm of Thomas Jowitt and Sons, of the Scotia Works, 
merchants and manufacturers, and has filled the offices of 
junior and senior warden of the company. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron warrant market 
was again active last Thursday, and prices improved to the 
extent of 3d. per ton. A large amount of business was 
done during the forenoon, the prices ranging from 
51s. 13d. to 51s. 34d. cash, and from 51s. 4d. up to 51s. 54d. 
one month; and at the close there were buyers at 51s. 3d. 
cash and 51s. 5d. one month, and sellers near. A good 
business was also reported in the afternoon, when the 
prices were from 51s. 44d. down to 51s, 3d. cash and from 
51s. 6d. to 51s. 5d. one month, and sellers very near. 
Friday’s market was rather weak, and in consequence of 
some pressing sales being forced the prices lost all the 
—— day’s gain, the final quotations being 4d. per ton 
ower than those of Thursday, but still 5d. over those 
current at the close on the preceding Friday. Business was 
done on the forenoon ’Change at 51s. 34d. down to 50s. 11d. 
cash, also at 51s. 5d. down to 51s. 14d. one month, with 
buyers at the close offering the lower quotations, and 
sellers near. There were transactions in the afternoon 
at 51s. 1d. down to 50s. 11d. cash, also at 51s. 24d. down 
to 51s. 1d. one month, and the close was sellers asking 
Os. 11d. cash and 51s. 1d. one month, and buyers offering 
1d. per ton lower. Theamount of business reported was but 
ce sete both duriag the forenoon and the afternoon 
markets. There was a dull market on Monday, and prices 
suffered a decline of 3d. per ton from the closing quota- 
tions of Friday, Transactions were reported during the 
forenoon at from 50s. 104d. down to 50s. 74d. cash, also at 
51s. down to 50s. 10d. one month, the close being buyers 
at 50s. 8d. cash and 50s. 10d. one month; and the close of 
the market was buyers offering 50s. 8d. and 50s. 10d. cash 
and one month respectively, and sellers near. In the 
afternoon business was reported at from 50s. 10d. down to 
50s. 7d. cash, also at 50s. 10d., 50s. 9d., and up to 50s. 94d. 
one month; and there were buyers at the close offering 
50s. 74d. cash and 50s. 94d. one month, and sellers asking 
4d. more perton. Yesterday’s market was much stronger, 
and it quite recovered from the depression of the previous 
day, and the 3d. per ton of declinein price. Business was 
reported done during the forenoon at from 50s. 8d. down 
to 50s. 6d. and back to 50s. 8d. cash, and from 50s. 9d. 
down to 50s. 74d., and up to 50s. 10}d. one month, the close 





being buyers offering 50s. 8d. cash and 50s. 10d. onemonth, 





and sellers near. In the afternoon asteady rise in price took 
placefrom 50s. 9d. upto50s. 104d. cash and from 50s. 104d, 
up to 51s. one month ; and at the close of the market there 
were buyers offering 50s. 10d. cash, and 51s. one month, 
and sellers wanting 1d. per ton more. Business was done 
this afternoon at 50s. 10$d., 51s., and down to 50s. 10d. 
cash, and at 51s. 1§d. and 51s, one month, the market 
closing with buyers at 50s. 10d. cash, and 51s. one month, 
and sellers near. The afternoon market opened flat, and 
business was reported done at 50s. 10)d. down to 50s. 64d, 
cash, and at 50s. 114d. down to 51s. 9d. one month, the 
close being buyers offering 50s. 64d. cash, and 50s. 8hd, 
one month, and sellers near. The past week has been 
one of comparative quietness in the Glasgow pig-iron 
market, so far as its speculative feature is concerned, still 
there has been a certain amount of fluctuation in prices. 
There are several circumstances which have co-operated 
to give support to the market, among which may be men- 
tioned the prospect of a good harvest, the favourable 
character of the Board of Trade returns, and the con- 
tinued good shipments of pig-iron both from the 
Scotch ports and from Middlesbrough. Operations 
seem to be still chiefly confined to the merchants and 
brokers, and during the past week a number of 
brokers have been parting with their iron. While there 
is a fair demand from the Continent, especially France 
and Germany, and from Canada, it does not seem as if 
there was much anxiety to buy on the part of the United 
States, even with the lower rates of freight now ruling, 
there being a reduction of 10s. per ton, which ought to 
give some encouragement to those merchants who consign 
to America. It may be that an improvement in that 
direction is near at hand, as it is reported that within the 
past few days there has been large speculative transactions 
amongst the brokers, in some cases as much as 20,000 or 
30,000 tons of warrants having changed hands. The 
—_ of additional furnaces being blown in at the 

eginning of October is already being used as an instru- 
ment of speculation. Very heavy local deliveries, both 
for the foundries and the malleable iron works, are 
being reported. Mixed number of hematite pig iron 
are being offered at 56s. per ton, which is from 
8s. to 10s. per ton under the quotations for No, 1 
iron of the leading Scotch brands; and it is con- 
sidered likely if such a great difference continues that 
hematite pig will be substituted for them in cases where 
it is politic to do so. Last week’s shipments of Scotch 
pig iron amounted to 13,258 tons, as against 11,330 tons in 
the corresponding week of last year. The following are 
some of the shipments: United States, 3960 tons ; 
Canada, 634 tons; France, 240 tons; Italy, 1605 tons; 
Germany, 1365 tons; Russia, 441 tons; Holland, 1190 
tons. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores up till yesterday stood at 631,383 
tons, the decrease for the week being 10 tons. 

Shipbuilding at Rutherglen.—Messrs. Thomas B. Seath 
and Co., shipbuilders, Rutherglen (which is several miles 
up the Clyde from the harbour of Glasgow), who have for 
a considerable time back been kept well supplied with 
orders, have just concluded negotiations for the building 
of four new steamers. Of course, from the situation of 
the yard, the vessels are not of the largest class now built 
on the Clyde. 

Two New ‘‘ Clan” Liners.—The twentieth steamer of 
the ‘‘ Clan” Line of Clyde, Liverpool, and East India 
traders, a vessel of 3000 tons, and named the Clan 
Sinclair, was launched yesterday from the yard of Messrs, 
Napier, Shanks, and Bell. She is to be engined by Mr. 
David Rowan. The same firm have in hands for the 
same line two steel vessels of 4000 tons each. To-day 
Messrs. Alexander Stephen and Sons, Linthouse, launched 
the twenty-first steamer for the same line, a vessel of 
2600 tons, and named the Clan Forbes. 

A Double-Bottomed Sailing Ship.—Messrs. Macmillan 
and Son, Dumbarton, launched a double-bottomed sailing 
ship of 1705 tons B.M. yesterday. She is constructed so as 
to carry 300 tons of water in the double bottom. 


Shipbuilding at Dundee and Aberdeen.—Messrs. Pearse 
Brothers, Dundee, have this week launched their first 
vessel ; and Messrs. Hall, Russell, and Co., Aberdeen, 
yesterday launched a steamer of 4,000 tons, the largest 
ever built on the east coast of Scotland. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market. — Yesterday, owing to 
Stockton races and the attraction of the moors, there was 
a very thin attendance on ’Change at Middlesbrough, and 
business was almost nil. Messrs. Connal and Co., the 
warrant storekeepers here had a stock of 117,441 tons, 
which is a decrease of 282 tons on the week. In Glasgow 
they hold 631,793 tons. The nominal price of No. 3 
Cleveland pig was 44s. 3d. per ton, but merchants were 
willing to do business at 44s. 

The Manufactured Iron Trade.—On Teesside this week 
all the mills and forges are laid idle owing to the Stockton 
races, 

A New Limited Liability in the North of England.—This 
week Sir Joseph Whitwell Pease, Bart., M.P., and part- 
ners, large colliery owners and ironstone mineowners in 
South Durham and Cleveland, have intimated that the 
two eldest sons of Sir Joseph W. Pease have been added 
to the firm, and for family reasons and convenience a 
limited liability company consisting of seven members 
has been formed to carry on the great commercial con- 
cerns which have been so successfully conducted for many 
years. 

The Coal and Coke Trades.—There is nothing new to 
report in the fuel trade. 
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A NEW ATLANTIC CABLE. 

ComMERCIAL and all other interests in cheap sub- 
marine telegraphy, naturally increase every day. 
Merchants and stockbrokers are perhaps the greatest 
patrons, apart from newspapers, of the numerous 
cables which stretch across the Atlantic and even 
these users would, no doubt, gladly hail any 
undertaking which gave them the means of send- 
ing more explicit messages than the often doubt- 
fullyintelligible synonyms now so largely employed. 
But as the tariff is reduced, others than the mere 
commercial class step in, as was clearly shown 





during the rivalry that existed for some time between 
the competing Atlantic lines, when messages at very 
moderate rates could be transmitted. The increase 
of business that followed the introduction of the 
penny postage has been often advanced in favour of 
a similar reduction in telegraph tariffs, but it must 
be remembered that the two cases as 8 capa- 
bility in lessening cost are not quite similar. A 
railway train can carry almost an unlimited number 
of letters and post-cards without difficulty, whereas 
a telegraph line, and particularly a submarine tele- 
graph line, can only transmit a limited number of 
words in agiven time. But the question remains, 
Has that limit been reached on the present cables ? 
We believe that the answer of many gentlemen in- 
terested in the existing Atlantic lines would be, 
that the main bulk of messages at present sent are 
crowded into those few hours when the Stock Ex- 
change and markets are busy. That no doubt 
is a fact; stocks and market quotations require 
prompt replies, and as the price of telegraphing is 
at present prohibitory except for important com- 
mercial transactions, the lines lie partly idle for at 
least twelve hours out of the twenty-four. If 
cheaper rates existed, would not these idle hours be 
occupied? And if occupied, would they not pay 
with a low tariff? Asa matter of fact, the French 
Government on their Marseilles and Algiers lines 
reduced their rates, and found that the change paid 
so well that they laid a second cable; reduced 
again, and laid a third, and found once more the 
result so satisfactory that we believe we are correct 
in stating they were a short time ago taking steps 
to lay a fourth. 

That a moderately cheaprate on Atlantic cables will 
pay there can be little doubt, and we are glad to see 
that an attempt is to be made to break down the 
present monopoly and really establish cheap tele- 
graphy without any proximate fear of amalgamation 
with the existing high rate companies. 

The cable to be worked by the European, Ame- 
rican, Canadian, and Asiatic Cable Company, is to 
be made at W. T. Henley’s telegraph works, North 
Woolwich, where many thousands of miles have 
already been turned out, including the Persian 
Gulf cables (1300 miles) belonging to Her Majesty’s 
Indian Government, which have now been laid 
about eighteen years, are in perfect working order, 
and form at present our only telegraphic road to 
India. 

The core to be employed is Henley’s ozokerited 
india-rubber core, already alluded to in our columns. 
It is the same as Hooper's well-known core with 
the addition, of ozokerit driven into the minute 
pores of the india-rubber. When Hooper’s core 
was first introduced some eighteen or nineteen 
years ago, we soon, from the facts and reports that 
were brought to our notice, formed a high opinion 
of its merits and advocated its adoption in these 
columns. The second Persian Gulf cable (500 miles) 
made for the Indian Government, was soon after 
made with this core and has given perfect satis- 
faction. Mr. Henley’s process improves this core, 
and tests show that a core of 350 lb. of copper, and 
350 Ib. of the ozokerited india-rubber, gives an insu- 
lation resistance of 8000 megohms per nautical mile, 
at a temperature of 75 deg. Fahr. Some of this 
core has beenindeed tested by Professor Ayrton with 
an electromotive force equal to 14,000 volts without 
any injury to its insulating qualities. The deep sea 
portion of the core will be mechanically protected 
by a form of cable patented by Mr. Henley, 
which will be covered in the first instance with 
felt-tape protected by india-rubber, which is a 
useful and strong protection to the core. This 
it is proposed to cover with two layers of jute 
yarn, tarred with Stockholm tar, and laid on in 
opposite directions to form a bed for the steel 
strengthening wires which will be laid over outside. 
Over this twelve strings of best Manilla or Russian 
hemp will be served with a 10-in. lay, which 
will be covered over with strong Hessian tape 
saturated with bituminous compound to prevent 
the outside wires from getting in between the 
hemp-strings to the core. The cable, so far made, 
will then be passed through fluted spiral rollers to 
make twelve indentations, in which grooves the 
twelve No. 13 wire gauge galvanised steel wires will 
be laid. Each of these wires will bear a strain of 
9001b. The whole will then be covered with two 
coatings of strong Hessian tape laid on in opposite 
directions and saturated with bituminous compound 
to protect the wires from oxidation ; for the same 
end it will be served with three coatings of Bright 
and Clark’s bituminous compound—one next the 





wires, one between the tapes, and one outside ; all 
laid on hot and passed through a roller die. The 
object of the latter process is to protect the steel 
wires from oxidation, and preserve the strength 
of the cable as long as possible to allow of its 
being raised for repair in case of necessity. The 
samples of cable tested for tensile strength at 
Messrs. Brown and Lennox’s works gave a brealing 
strain of 8 tons. ; 

The two cables are to be laid from Milford Haven 
to Sable Island, Canada, and we see no reason why 
a line so constructed should not remain in a 
repairable state for twenty or even twenty-five 
years. That all the arrangements for testing and 
laying will be properly carried out we may rest 
assured, since Mr. Henley has undertaken the 
work, and the consulting engineers and electricians 
are Sir Samuel Canning and Mr. Robert Sabine. 
We therefore believe the company will be a com- 
plete success, and give cheap tariffs to the 
numerous classes which are now debarred from tele- 
graphic communication with the United States and 
Canada. 


THE EGYPTIAN CAMPAIGN. 

No military event of great interest has happened 
during the past week in Egypt. Arabi Pasha still 
seems determined to hold the necks of land that 
run between lakes Madien and Mareotis, and be- 
tween the latter and the sea, and to strengthen his 
earthworks so as to offer the greatest possible resis- 
tance to any British advance from the side of 
Alexandria. On the line of the Suez Canal, Ismailia 
is being gradually surrounded by Egyptian troops 
for the purpose of offering an opposition to any 
advance by the line of the canal. It seems clear 
now that Arabi Pasha sees the strategical impor- 
tance of Ismailia as a point from which he can 
intercept within striking distance, the operations of 
the British contingent from India, which is to land 
at Suez. Here, again, we recognise indications of 
forthcoming railway operations of high importance, 
for a complete corps of railway artificers is being 
formed to accompany the Indian force ; this co 
is to be specially equipped with an ample supply of 
railway material and repairing tools of every descrip- 
tion. The railway corps from England has sailed, 
and is well on its way to Alexandria, from which 
place it is anticipated a considerable portion of the 
rolling and repairing stock will be diverted to the 
line of the Suez Canal vid Port Said. Railway 
operations from points near Suez and Port Said, 
with the object of converging upon Cairo, or some 
strategic position which will give the British com- 
mand over Arabi’s lines of communication with 
Cairo, will have a most important effect upon the 
results of the campaign, and render the Egyptian 
positions around Alexandria untenable ; as success- 
ful operations in such a direction would cut across 
Arabi’s sources of supply, and enable valuable 
intersecting railway lines to be seized. 

We take the opportunity of the lull in offensive 
operations, and pending the receipt of important 
news, to describe the equipment of the Pontoon 
and Telegraph Corps which have been sent to the 
seat of war. In giving this detail, we venture to 
remark that it affords a valuable lesson for the con- 
duct of military operations generally, and we do 
not doubt that it will be read with great interest. 

The A, or pontoon troop, consists of one major 
in command, Major Bond, R.E., one captain, and 
four subalterns, with about 200 non-commissioned 
officers and men, of whom some forty or fifty are 
drivers only, each man guiding one pair of horses. 
These drivers are not adepts at pontoon work, 
though they have been sufficiently drilled at this 
work to be useful in general duties in case of 
emergency. The equipment consists of twenty 
service pontoons, with timber superstructure and 
fittings to complete 100 yards of bridge, which will 
carry infantry marching in fours crowded at a 
check, field guns, or cavalry in half sections: of 
sixty of Blanshard’s infantry pontoons, with super- 
structure, &c., sufficient to complete 100 yards of 
bridge, which would carry infantry in file, or 
cavalry singly, if the horses are led with care, but 
no field artillery ; and eighteen of the ordinary 
Berthon’s collapsible boats, with superstructure, by 
means of which they can be formed into a bridge 
capable of passing over infantry in single file but 
nothing else. 

The service pontoon is a wooden boat with 
decked ends, and is partly decked atthe sides. It 
weighs about 800 Ib., and has an actual flotation 
of about 16,000 Ib. Roughly speaking, every inch 
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of immersion gives 500 Ib. of buoyancy. Each 
pontoon travels on a wagon of its own with the 
necessary road bearers, planks, anchors, and 
fittings for one bay of the bridge. A service pon- 
toon can be used as a boat for forming rafts, or for 
the construction of a floating bridge. When made 
into a bridge the pontoons are placed at central 
intervals of 15 ft., and then five road bearers are used 
for each bay; but for artillery, heavier than the 
ordinary field guns, or for other special loads, the 
number of road bearers is increased tonine. Every 
portion of the equipment is made to fit exactly, so 
that not a moment may be lost should it be neces- 
sary to construct a bridge under fire, and the men 
are drilled to such a state of efficiency that they can 
complete the 100 yards of bridge in about half an 
hour. 

Blanshard’s infantry pontoons are really obsolete 
patterns, but have on this occasion been issued 
from store, as they have the advantage of being 
very much lighter than the service pontoons, and 
could perhaps be brought up to the front at a 
critical time, when the service patterns would 
have to be left in the rear while rapid movements 
are in progress. These pontoons can be made very 
useful in reconnoissances around Alexandria, or in 
other places-where the ground of operations is con- 
fined to a limited space, and where the guns, though 
obliged to act some distance to the rear, might 
still support the ‘advance of infantry over canals or 
other watercourses. This form of pontoon is cylin- 
drical with conical ends. It is of sheet iron, and 
each pontoon has a buoyancy of 14601b. A Syrian 
camel can easily carry two of these infantry pon- 
toons. When formed into a bridge the pontoons 
are placed at intervals of 5 ft. 4 in. between centres, 
and will then carry loads as previously stated ; but 
a bridge constructed with them is lively at the best, 
and not absolutely safe to trust to, in case of a 
hurried retreat. This pontoon is of no use asa boat, 
but can be" used for the formation of rafts, or for a 
floating bridge. 

The ordinary 9 ft. Berthon’s collapsible boat is 
made of stout canvas, well coated with material 
impervious to water, with shifting stays for*exten- 
sion or reduction of length, or when reduced for 


transport. To these boats a superstructure — 
ment is added, by means of which they can be made 
into a yery light bridge, or even into rafts capable 
of carrying bodies of 30 or 40 men, or a field gin, 


across a river. Their special equipment consists 
of a small two-legged trestle for each boat, the feet 
of which fit into mortice holes cut in the bottom 
gratings of the boats ; the head being tied to the 
gunwales of the boats by wire guys. The roadway, 
which passes from trestle to trestle, consists of 
composite planks 8 ft. long, and which will stand 
the weight of 10 cwt. at the centre without break- 
ing. The boats and superstructure can be carried 
either in wagons, or they can be slung on poles and 
carried by men. They can also be transported from 
place to place on either side of a pack animal. 
They have the advantage of great portability, and 
therefore, under exceptional circumstances, might 
be used when even the light infantry pontoon 
would have to be discarded on account of its weight. 
The boats themselves are at all times a useful 
adjunct to all pontooning operations. 

All men of the Royal Engineers have a certain 
amount of training in pontooning, as indeed they 
have in railway work; but for the purpose of 
carrying on either service, specialists are required 
who will not be hindered in their action at peridds 
when swiftness of execution is all-important, and 
unskilled men are only in the way. Of course 
specially constructed wagons for ordinary transport 
form the necessary means of conveyance for all 
classes of pontoons. The horse equipment is very 
similar to that of the artillery draught animal. 

The C, or telegraph troop, sent with the expedi- 
tion,*is commanded by Captain Sir A. Mackworth, 
Bart., R.E. This troop has much the same strength 
in men and horses as that of the pontoon troop. 
For active service the telegraph troop has parties 
of the Royal Engineers postal telegraph companies 
attached to it, and the officers in charge are princi- 
pally taken from these companies. The wire carried 
is 100 miles of uninsulated copper wire for an air 
line affixed to light poles, and 20 miles of insulated 
cable for special purposes, such as for use in the 
rear of a general action, where the air line would 
take too much time to erect, and which could not 
be shifted from point to point. This cable can be 
laid or taken up with greatrapidity. The telegraph 
troop, or rather a portion of it, did excellent service 





during the operations in Zululand, and during the 
war with the Boers in the Transvaal. This troop will 
now doubtless have a good opportunity of proving its 
value in Egypt, especially in siege operations, occa- 
sions in which its usefulness in connecting the 
investing lines, and so giving timely warning of the 
advance of asortie or surprise force, have been so 
often of the greatest advantage in recent wars. The 
men of the telegraph troop are all experts at what 
has received the name of “ flag wagging” in the 
British services, that is, the system of signalling 
information over short distances by using the 
Morse alphabet with coloured flags. We may safely 
assert that in acountry so intersected by water 
courses as Lower Egypt is, the pontoon troop of the 
Royal Engineers will prove avery valuable aid to all 
the military operations necessary to be undertaken, 
while the telegraph troop will be found equally 
valuable in field tactics or siege work. 

The prompt decisiveness of Admiral Sir W. 
Hewett at Suez has again been demonstrated. This 
energetic officer took active measures to secure 
ample fresh water supply for the coming con- 
tingent from India, as well as for the town itself 
for several months, by calling upon the French 
water company to fill the dock which he had pre- 
pared for the water’s reception. So that no inter- 
ruption in* filling this dock should take place, he 
made arrahgements with the agent of the company 
that the filling should go on for a whole day. 
This necessitated a break in the water supply, and 
as soon as the company discovered this they called 
upon the agent to proceed to Ismailia ostensibly to 
fill other duties. But the active admiral, finding 
that the agent was a British subject, found means 
to detain him, and obtained possession of the water 
works, so that any action by the company should 
not: entirely cut off the supply. This valuable 
service, together with blowing up the railway two 
miles from the town, stamps Admiral Hewett’s act 
as one which will be recognised at its full value, as 
soon as matters are more advanced for movements 
from Suez, at which place he has taken ample means 
for the prevention of any attack by Egyptian 
troops acting along the line from Ismailia or other 
point on the line of the Suez Canal. 

With respect to the plan of campaign, various 
hypothetical statements have been made by different 
portions of the press. For obvious reasons the 
chiefs of the expedition will take very good care that 
their plahs will not be known beyond thé precincts 
of the building where the councils of war are held. 
Military experts both in this country and in Egypt, 
who are familiar with the topography of the country 
and of the means of getting at important strategical 
positions, are pretty well aware of what must per- 
force take place. But these are wisely retaining 
their opinions, so that the ends in view may not be 
defeated. Arabi Pasha has with him officers of no 
mean capacity in engineering and other acquire- 
ments. How long he will hold his present posi- 
tions it would be problematical to say, and we must 
await a further development of events before form- 
ing any judgment upon what the movements of 
the contending forces will be. It is unfortunate 
that owing to the concentration’of the British force 
at Alexandria, and the Indian contingent at Suez 
taking place so late this month, but little time is 
left for decisive operations, and whatever may be 
the result of the Sultan’s proclamation declaring 
Arabi a rebel, should it be officially ratified, or 
whatever the action of the Turkish troops*tnay be 
should the convention be signed, Sir Garnet 
Wolseley will doubtless see the necessity of striking 
a blow either by direct attack upon Arabi’s present 
positions, or by an operation which, for the present, 
we had better refrain from stating. We shall 
shortly give ‘the detail of the equipment of the 
railway corps sent out with the expedition. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Tuesday morning last the summer meeting of 
the Institution of Mechanical Engineers commenced 
at Leeds, when the members assembled in the Civil 
Court of the Town Hall, and were received by the 
Mayor of Leeds, Mr. George Tatham. In welcom- 
ing the Institution to the town the mayor remarked 
that the objects of the society were not of a selfish 
character, as they aimed not at individual benefits, 
but at the general advancement of the arts—a 
matter of great importance to a manufacturing com- 
munity. Ina brief speech, Mr. Tatham then pro- 
ceeded to point out that in order to maintain our 





position against foreign competition it was highly 
essential to do everything possible to cheapen the 
cost of production while fully maintaining the 
standard of quality, and he wished the Institution 
most hearty success in its endeavours to promote 
these ends. 

The President, Mr. Percy G. B. Westmacott, 
replying to the mayor, thanked him for his hearty 
welcome, and pointed out the early connexion of 
Leeds with the mechanical arts, and. the success 
with which these arts had been developed. The Pre- 
sident then took the chair vacated by the mayor, and 
before opening the formal business of the meeting, 
paid a most graceful tribute to the memories of two 
members whose decease had occurred since the 
members had last assembled, namely, William 
Menelaus and C. P. Stewart, both men whose 
sterling worth will long be remembered, and whose 
loss is sincerely and widely regretted. 

The minutes of the last meeting and the list of 
newly elected members having next been read by 
the secretary, the President proceeded to deliver his 
address. This address we print in extenso on page 
167 of the present number, and it is unnecessary 
therefore for us to say more here than that it was 
admirably delivered and most heartily received. 


Tue History or ENGINEERING IN LEEDS. 

A paper by Mr. A. H. Meysey-Thompson, ‘On 
the History of Engineering in Leeds,” was then 
read by the secretary. This interesting paper we 
also give in exteiso on page 169 of the present 
issue. Being solely of a historical character, Mr. 
Meysey-Thompson’s paper was not followed by any 
discussion, but at itg conclusion a hearty vote of 
thanks was accorded to the author. 


Briast Furnace WorkInNa. 

The next paper read was one ‘‘ On the Working 
of Blast Furnaces of Large Size at High Tem- 
peratures, with special Reference to the Position of 
the Tuyeres,” by Mr. Charles Cochrane. This was 
a paper of much interest, and we hope shortly to 
publish it in full with the accompanying diagrams ; 
in the mean time, however, we may give a general 
abstract of its contents. The paper related chiefly 
to the author’s experience with four furnaces of 
33,400, 35,013, 20,454, and 20,454 cubic feet capa- 
city respectively. The hearth of the first of these 
furnaces was 10 ft., and those of the remaining fur- 
naces 8 ft. in diameter, and Mr. Cochrane had 
experimented on the effect of altering the distance 
apart of the tuyeres with very interesting results. 
Thus in No. 4 furnace, in which the tuyeres were 
originally 6 ft. apart, the effect of increasing this 
distance to 7 ft. was to raise the make from an 
average of 483 tons per week to 599 tons, while the 
weekly consumption of coke was only increased by 
27 tons, namely, from 603 to 630 tons, the tempera- 
ture of the escaping gases at the same time falling 
from -717 deg. to 617 deg. At the same time as 
the tuyeres were shifted, the temperature of the 
blast was increased from 1321 deg. to 1430 deg. 
According to experiments made by Mr. Cochrane 
the pressures of the blast within the furnaces in 
different positions were as given below, the pressure 
at the plug-hole being 3§ Ib. per square inch. The 
pressures at different positions on the hearth were 
as follows : | 

At centre of hearth ... 23 lb. per square inch, 
»» 1ft. from centre ... 3 +9 = nis 
” ” ee 3 ” ” ” 
” 3 t. 99, ”, Pb Q ” ” ” 
» 4ft. (ie, inside 
nozzle of tuyeres) ... 34 se Pe 

The aggregate discharge area through the tuyeres 
was 141 square inches. The better results obtainéd 
with the tuyeres placed more widely apart Mr. 
Cochrane attributed to the better diffusion of 
the gases throughout the descending column of 
materials. In the case of No. 2 furnace, which had 
a capacity of 35,013 cubic feet, the boshes widened 
out very suddenly, and the effect was the formation 
of a scaffold at the upper part of the boshes, the 
effective capacity of the furnace being thus 
materially reduced. This occurred while the 
tuyeres were 6 ft. apart, but on this distance from 
nose to nose being increased to 7 ft. 4in., the 
scaffold has, it is believed, been modified, the 
effective capacity of the furnace being increased. 
In No. 1 furnace, which was a 10ft. hearth, the 
distance apart of the blast nozzles was in February 
last increased to 8ft., and in March last the 
furnaces Nos. 1 and 2 were respectively consuming 
but 18.7 and 18.67 cwt. of coke per ton of iron of 
No. 3 quality, the temperatures of blast being 
respectively 1406deg. and 1465deg. In No. 1 








‘ 
"4 
a 

4 
4 













Aue. 18, 1882. ] 


ENGINEERING. 





163 








furnace the six tuyeres have an aggregate area of 
170 square inches, and they were originally placed 
7 ft. 4in. apart, while before being fixed in their 
present position (8 ft. apart) they were withdrawn 
until they were 9 ft. apart, but with no perceptible 
effect on the working of the furnace. During 1881, 
also, experiments were made in increasing the 
area of the tuyeres to 232 square inches, but with- 
out any appreciable benefit, and they were there- 
fore gradually reduced to 170 square inches as at 
present. Mr. Cochrane, however, pointed out in 
his paper that with an increase in the temperature 
of the blast it was necessary to increase the area 
through the tuyeres so as to enable the same weight 
of blast to be discharged with a given pressure. With 
regard to the distribution of temperature in the 
hearth, Mr. Cochrane made some experiments by 
thrusting in an iron bar, these experiments showing 
that with blast at a temperature of 1200 deg. to 
1250 deg. the bar will become red-hot at a distance 
of about 2in. from the nose of the tuyere, while 
the highest temperature was reached about 14 in. 
from the nozzle, after which the temperature 
diminishes until at 8in. or 10in. from the centre 
of the hearth the bar only attained a dull red heat. 
Extra pressure of blast causes the point of maximum 
temperature to recede from the mouth of the tuyere, 
while the same result is also caused by reducing the 
temperature of the blast. At a height of 20in. 
above the level of the tuyeres the temperature was 
found to be much more equally distributed. © Mr. 
Cochrane, in his paper, gave no particulars as to 
the analysis of the gases discharged from the fur- 
nace, as he considered that such analysis did not 
bear upon the point under discussion. 

After his paper had been read, Mr. Cochrane, at 
the invitation of the President, made a few supple- 
mentary remarks, and explained that, in stating the 
capacity of his furnaces, he had calculated the 
capacity right up to the bell without making any 
allowance for the space which could not be utilised. 
He also added that the withdrawal of the tuyeres 
by 6 in. had effected a saving of fuel of the value of 
30001. annually, while, with regard to the experi- 
ments made in enlarging the discharge area of the 
tuyeres in No. 1 furnace, he explained that the 
supply pipes to the tuyeres were not at the same 
time enlarged, but that when the tuyere was in- 
creased to 232 square inches, the blast was supplied 
through a pipe of 179 square inches aiieas area. 
He did not think, however, that this affected the 
conclusions arrived at. He further added that 
the results of the working of his furnaces during the 
months of April, May, and June, fully confirmed 
those attained during March last as given in his 
paper, the production of furnaces Nos. 1 and 2 
during June reaching 2500 and 2414 tons, while the 
respective coke consumptions per ton of iron were 
18.35 cwt. and 18.45 cwt. only. 

The discussion on Mr. Cochrane’s paper was 
opened by Mr. I. Lowthian Bell, who commenced 
by commending the spirit with which Mr. Charles 
Cochrane had for years past investigated the benefits 
of increased capacity of blast furnaces, and the use 
of blast at very high temperatures. The paper 
which had just been read dealt with the most 
advanced practice, because he believed that the 
furnaces at Mr. Cochrane’s works were larger and 
the blast hotter than at any other works in the 
world. The facts set forth by Mr. Cochrane 
showed a great advantage gained by drawing back 
the tuyeres, but it appeared to him (Mr. Bell) that 
the furnace was in a somewhat abnormal state when 
Mr. Cochrane began to experiment on it. To use 
tuyeres overhanging 16in., excepting for special 
reasons, was a thing quite unknown in the Cleve- 
land district. He (Mr. Bell) could not understand 
the title of the paper which was ‘‘On the Working 
of Blast Furnaces of Large Size at High Temper- 
atures,” but he could not see that Mr. Cochrane’s 
furnace worked at a higher temperature than any 
other furnaces making the same quality of iron. 
As to the curves described by Mr. Cochrane inapaper 
read seven years ago, and referred to in the paper 
now under discussion, he could not agree as to their 
accuracy, and he believed that if such curves of 
performance did exist they must have a different 
form to that which Mr. Cochrane attributed to 
them. Mr. Cochrane had assumed in his paper that 
because a furnace of 20,400 cubic feet capacity had 
consumed 24.98 ewt. of coke per ton of iron, that, 
therefore, its effective capacity had from certain 
causes been reduced to 12,000 cubic feet, whereas 
the fact was that at the Clarence Works furnaces 
with 11,500 cubic feet capacity were doing better 





duty than Mr. Cochrane’s large furnaces of from 
20,000 to 40,000 cubic feet capacity, and using blast 
400 deg. to 500 deg. Fahr. hotter. He regretted 
that Mr. Cochrane had not dealt with the composi- 
tion of the gases discharged from the furnaces, as 
although an analysis of such gases could not show 
whether or not the tuyeres were too close, yet the 
composition and temperature of these gases formed 
an infallible criterion by which the working of the 
furnace could be judged. With regard to the dis- 
tribution of the blast pressure in the hearth, he 
entirely disagreed with Mr. Cochrane, and he could 
not believe that a pressure of 34lb. at the nozzles 
could give a pressure of 3} lb. between that point 
and the centre of the hearth. Hisown (Mr. Bell’s) 
experiments on this question showed that on leav- 
ing the nozzle of the tuyeres, the blast pressure 
fell almost instantly by about 21b., a pressure of 
3} Ib. in the tuyeres giving only about 13 Ib. near 
the centre of the hearth. He also disagreed with 
what Mr. Cochrane had stated respecting this 
difference of blast pressure causing a heaping up, as 
it were, of the fluid slag towards the centre of the 
hearth, and he remarked that when the blast was 
taken off a blast furnace, the flow of the slag over 
the slag notch instantly ceased, this tending to 
show that the action of the blast was to cause a 
piling up of the slag towards the dam and not in 
the centre of the furnace. He the more regretted 
that Mr. Cochrane had not referred to the compo- 
sition of the blast furnaces gases, as he (Mr. Bell) 
had had an opportunity afforded him of collecting 
gases from the two furnaces which were chiefly 
dealt with inthe paper. The collection lasted over 
two hours and the gases had been most’ carefully 
analysed in the laboratory at the Clarence Works. 
Mr. Cochrane here remarked that the composi- 
tion of the gases had nothing to do with the ques- 
tion particularly dealt with in his paper, but there 
appearing to be a desire on the part of the meeting 
to know something of the result, Mr. Bell pro- 
ceeded to place on the blackboard some figures 
founded on his analyses. While this ‘was being 
done, Mr. E. A Cowper drew special attention to 
the very low consumption of coke per ton of iron 
which Mr. Cochrane had reached by the employ- 
ment of furnaces of large capacity and high blast 
temperatures, and he stated that he should like to 
hear opinions as to the benefits which might pro- 
bably-be derived by employing a higher blast pres- 
sure of, say, 5 lb. or upwards, and a large hearth. 
While Mr. Bell was engaged in placing his figures 
on the blackboard, the discussion was also con- 
tinued by Mr. E. Windsor Richards, who, referring 
to the general diagram of results appended to Mr. 
Cochrane’s paper, took exception to it because it 
did not take into account the height of furnace, 
which he (Mr. Richargs) regarded as a most impor- 
tant factor. He also confirmed the remarks of 
Mr. Williams, quoted by Mr. Cochrane, to the effect 
that three of the Eston furnaces of 15,000, 20,000 
and 27,000 cubic feet capacity respectively showed 
no difference in economy when worked with the 
same ore and fuel. The results now being obtained 
at Eston in smelting both Cleveland and hematite 
iron entirely agreed with Mr. Williams’s experience. 
As regarded Mr. Cochrane’s general conclusions, he 
could not believe that the mere drawing back of the 
tuyeres a few inches could alone effect a saving of 
4 cwt. of coke per ton of iron smelted, while as 
showing the important effect of height of furnace he 
referred to the experience of Mr. Edwin Jones, who 
had found that when a furnace originally 60 ft. 
high was increased in height by 15 ft., the consump- 
tion of coke per ton was reduced by 2} cwt,, the 
quality of the coke and ironstone used remaining 
unaltered. The consumption prior to the alteration 
was somewhat over 24 cwt. of coke per ton of iron. 
The high temperatures of blast which can be 
attained by the use of firebrick stoves, he (Mr. 
Richards) considered especially benefical in com- 
paratively low furnaces, while in high furnaces 
such temperatures of blast had also given beneficial 
results. At Eston last week four Cowper stoves 
heating the blast to 1200 deg. had been started in 
connexion with a furnace 90 ft. high, making at the 
time No. 3 iron, and within forty-eight hours the 
quality of the iron ran up to No. 1, necessitating a 
material increase of the burden of ore, while even 
now, after this increase, the iron was too grey, so 
that the burden could be still more increased. 
With regard to the position of tuyeres, their practice 
at Eston differed from Mr. Bell’s, it being their 
custom to push in the tuyeres 16 in. to 18 in. in 
order to prevent the furnace working too hot at 





the breasts. With the tuyere so placed there was 
much less chance of breaking out. Referring next 
to American practice, Mr. Richards placed before 
the meeting some interesting data of the working 
of furnace ‘‘D” at the works of Messrs. Carnegie 
Brothers and Co., Limited, of Pittsburgh. This 
was a furnace 80 ft. high, 20 ft. in diameter at the 
boshes, and 11 ft. 6 in. at the hearth, the tuyeres 
being pushed in 6in. During the week ending 
May 24th last this furnace smelted no less than 
1642.72, tons of iron, the materials used per ton 
of pig averaging 3995 lb. of ore, 2333 Ib. of coke, 
and 1210 Ib. of limestone. The greatest output 
during any 24 hours of the above-named week was 
269,275 tons. During the seven days ending 
May 28th last, however, the above-named per- 
formance, great as it was, was exceeded, the fur- 
nace during these seven days, smelting no less than 
180733328 tons of iron, while the greatest produc- 
tion on any single day occurred on May 26th, when 
it reached 299,459, tons. During the seven days 
ending May 28th, the average consumption was 
4073 lb. of ore, 2339 Ib. of coke, and 1123 Ib. of 
limestone per ton of iron ; the ore yielding 55 per 
cent. of metallic iron. With regard to these per- 
formances Mr. Richards remarked that they were 
obtained while the furnace was receiving more than 
its regular supply of blast, it being worked in con- 
nexion withSengines which would ultimately be 
partially employed in furnishing blast to other fur- 
naces. The pressure of blast used was 10 lb. per 
square inch, and the temperature of the blast— 
which was heated by Cowper stoves—was 1250 deg. 
The blowing engines delivered into the furnace 
about 35,000 cubic feet of air per minute. The 
boshes of the furnace were lined with water plates, 
and the furnace even under such hard work was 
expected to run two years without relining. 

Mr. I. Lowthian Bell next resumed his remarks, 
and he drew the attention of the meeting, as repre- 
senting the number of calories obtained per unit of 
coke used in the furnaces at Ormesby (Mr. Coch- 
rane’s works) and at his (Mr. Bell’s) Clarence 
Works : 

Ormesby. Clarence. 











calories calories 
By combustion of coke _... 3091 3580 
Carried in by the blast... 780 574 
3871 4154 
Carried off in escaping gases 1 258 
Utilised in furnace ... fe 3620 3896 


The quality of coke used and of iron made at the 
two furnaces was the same, and from these figures 
it was possible to calculate the coke consumption. 
He had been told that the consumption at Ormesby 
at the time the experiment was made was 24.15 cwt. 
per ton, but the composition of the gases led him 
to correct this to 22.35 cwt. as probably more 
nearly correct, while at Clarence they were only 
using 20.49 cwt. Ifthese consumptions were multi- 
plied by the relative number of calories utilised 
they gave 23.35 x 3620=80,907 and 20.49 x 3896 = 
79,829 respectively, the close approximation of these 
products showing the accuracy of the deductions. 
The data also showed the fallacy of assuming 
25 cwt. per ton of iron as the proper coke con- 
sumption of a furnace of 12,000 cubic feet capacity. 
He (Mr. Bell) agreed with Mr. Richards as to the 
great importance of high blast temperatures in low 
blast furnaces, but in high furnaces such tempera- 
tures were of less value, as the heat brought in by 
the blast could be replaced by that obtained by 
combustion of the coke in the ordinary way. He 
did not wish to deny that Mr. Cochrane might 
‘possibly make iron with a consumption of less 
than 18 cwt. of coke per ton, but to reduce the 
consumption to between 16 cwt. and 17 cwt. per 
ton, the blast temperature wquld have to be raised 
to about 2500 deg., and no stoves yet known could 
give this temperature, while it would be impossibie 
to convey blast so heated in iron pipes. He thought 
it only just to Mr. Cochrane to state that when he 
was at Mr. Cochrane’s ‘works in November last, he 
satisfied himself that Mr. Cochrane, was making 
iron with a consumption of little over 19} ewt. of 
coke per ton, the figures given him at the works 
showing a consumption of 19.69 ewt. per ton, while 
the composition of the gases indicated a consump- 
tion of 19.89 cwt. This result was, however, being 
obtained at the expense of a very small make in 
comparison with the capacity of the furnace, the 
make being only half that of the Clarence furnace 
per unit of capacity, although the blast was heated 
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to 1400 deg. against 1000 deg. at Clarence. It ap- 
peared doubtful to him whether the economy 
attained was worth the extra expenditure involved 
by the construction of the larger furnaces. As 
regarded the American furnaces which had been 
referred to by Mr. Richards, they were simply 
driven so hard that they only lasted about two 
years without relining, and he (Mr. Bell) con- 
sidered it more prudent to drive less hard and secure 
durability. 

At the termination of Mr. Bell’s remarks the 
meeting was adjourned until the following morning, 
and the members after being most hospitably enter- 
tained at luncheon jn the Victoria Hall by the local 
committee, spent the afternoon in visiting the 
numerous works which had been kindly thrown 
open for their inspection. Of some of these works 
we shall have something to say hereafter. 

On Wednesday morning, on the proceedings being 
resumed, Mr. Charles Cochrane replied to the 
remarks which had been made upon his paper. The 
latter, he observed, was intended solely to deal 
with mechanical questions, and he must therefore 
decline to enter into any discussion with Mr. 
Bell as to the chemical results attained. He might, 
however, state that when Mr. Bell visited his 
works, in November last the furnace experimented 
on was working very irregularly, and cold blast 
had to be sometimes used to correct the irregulari- 
ties. As regardéd Mr. Bell’s criticism on the title of 
his paper, he should explain thatthe words ‘‘ of blast” 
had been omitted after high temperature. In the 
matter of the observations on the pressure of the 
blast at different points of the hearth he believed 
that both he and Mr. Bell were right. Mr. Bell 
had experimented on a furnace giving a free dis- 
charge for the gases, and hence the rapid fall of pres- 
sure observed, while in the large furnace such as he 
(Mr. Cochrane) had experimented upon there was, 
particularly when the coke was small, far greater 
resistance, and hence the pressure was more sus- 
tained. As to the form taken by the surface of the 
molten slag, he maintained the correctness of his 
deductions, and he pointed out that the slag notch 
being further from the tuyeres than the centre of 
the hearth, the slag would be subjected to less 
pressure there when the blast was on and would 
consequently be heaped up, the result being that it 
would immediately cease to flow on the blast being 
shut off, just as Mr. Bell had described. Mr. Bell 
had complained that the large furnaces gave a 
lower production per unit of capacity than the 
Clarence furnaces, but this was a natural result, as 
in the upper part of the large furnaces with a lower 
temperature the gases were less active in effecting 
reduction of the ore. As regarded cost the extra 
capacity only involved extra size of shell, and this 
expense was well worth incurring for the economy 
attained. As regarded Mr. Jones having reduced 
the coke consumption of his furnaces by raising 
them from 60 ft. to 75 ft. it was to be borne in 
mind that even the reduced consumption thus 
obtained was over 3} cwt. in excess of that which 
he (Mr. Cochrane) had got down to with his large 
furnaces. Experience had proved that the increase 
of size of furnace and of temperature of blast had, 
so far as they had been carried, resulted in in- 
creased economy. 


Mrxinc MacuInery. 

A hearty vote of thanks having been accorded to 
Mr. Cochrane, the secretary next proceeded to read 
a paper ‘‘On Mining Machinery” by Mr. Henry 
Davey, of Leeds. This paper, which we propose to 
publish in a subsequent issue, covered a wide 
ground, and dealt with shaft sinking, pumping, 
winding, underground pumping, underground haul- 
ing, ventilation, and the economical application of 
power to mining operations generally. Our space 
will not permit us to give an abstract of Mr. Davey’s 
paper here, but we may mention that in the course 
of it he described two ingenious details which he 
had designed to increase the applicability of direct- 
acting pumping engines, one of these being an 
arrangement of shutter at the back of the main 
slide by which the admission of steam to either 
end of the cylinder could be throttled, so as to 
enable the engine to work out of balance, and 
the other being an arrangement of valve placed 
between the two cylinders of a compound engine, 
and arranged so that it would be immediately 
tripped and closed in the event of the engine from 
any cause exceeding the proper speeds. After his 
paper had been read Mr. Davey supplemented by 
some remarks on some interesting information 





which had been supplied to him by Mr. Mulvanny 
respecting the sinking of shafts in Westphalia, this 
information partly referring to the Hansa shaft 
which had been sunk through strata yielding part of 
the time 7500 gallons per minute. The men had 
part of the time to work up to their shoulders in 
water. This shaft formed a good example of the 
enormous expense and inconvenience involved in 
providing pumping power during sinking, provision 
having to be made for raising any one pump with 
its pipes (a weight of 60 to 70 tons) to the surface 
for examination when necessary. As regarded the 
Kind-Chaudron system to which he had referred in 
his paper, it was necessarily expensive, as all the 
material removed had to be pulverised. 

The discussion was opened by Mr. David Greig, 
who complimented Mr. Davey on his paper, but 
differed from his remarks on ene a Ma 
He (Mr. Greig) considered that hydraulic power 
was inadmissible for underground work unless the 
waste water could be drained off by gravity. Mr. 
Davey had stated that compressed air engines only 
gave out from 25 to 33 per cent. of the power ex- 
pended in compressing the air, but even if this was 
so—which he did not admit—he considered that 
the convenience of compressed air engines rendered 
them in every way preferable for underground 
work. The compressed air could be led anywhere 
it was wanted and used for working boring machines 
with good results, whilst the air discharged im- 
proved the ventilation. With regard to winding 
engines, he considered very large engines a mis- 
take, and that smaller engines were better. With 
very large engines the material cannot be brought 
to the bottom of the shaft sufficiently fast to keep 
them in full work. 

Mr. E. A. Cowper commended the arrangement 
of valve between the two cylinders which Mr. 
Davey had designed to control, and stated that he 
considered it a very safe and desirable addition to 
an engine working without a flywheel. 

Mr. Benjamin Walker, whospokenext, agreed with 
Mr. Davey’s remarks as to the usefulness of sepa- 
rate condensers for winding engines, and added that 
his firm had used such condensers for large blowing 
engines and rolling mill engines, with very satis- 
factory results. For rolling mill engines they gene- 
rally employed surface condensers so as to avoid the 
chance of water getting into the cylinders, when 
the engines were stopped. With regard to the 
relative advantage of hydraulic and compressed air 
engines he remarked that many hydraulic engines fail 
to give the 50 to 60 per cent. efficiency spoken of 
by Mr. Davey, while many compressed air engines 
did better than yield 25 to 33 per cent. For com- 
pressed air engines he considered air pressures of 
about 45 Ib. per square inch most suitable, while 
his experience with coal-cutting machines had con- 
vinced him that compressed air engines were 
especially adapted for use in mines. Some years 
ago he had made for the Midland Railway Com- 
pany a travelling crane worked by compressed air, 
which had been very successful. The crane tra- 
velled 200 ft., and the air was supplied by a flexible 
pipe, which was coiled on a drum by the action of 
a balance weight, and which the crane unwound as 
it required it. The flexible pipe had proved very 
durable, and it had never been necessary to renew 
it. In speaking of flywheel pumping engines, he 
considered that Mr. Davey had given an unneces- 
sary kick to an old friend the flywheel. If flywheels 
had broken as described, it was because they were 
badly made and proportioned. 

Mr. Lawrence, who spoke next, criticised a pro- 
posal of Mr. Davey’s to facilitate sinking in wet 
ground by making a kind of pilot shaft about 4 ft. 
in diameter in advance of the main shaft, this small 
shaft serving to contain the pumps and to keep the 
main shaft dry. The small shaft, Mr. Lawrence 
considered, would be stopped up by débris in com- 
pleting the large shaft, and the action of the pumps 
would be crippled. He also differed from Mr. 
Greig’s remarks on winding engines, and considered 
that large engines were desirable. 

The next speaker was Professor Lupton, who 
remarked that it was impossible within the limits 
of a paper to touch even briefly on a vast number 
of the apppliances comprised in mining machinery. 
As an instance of what mining machinery was doing 
in this country, he mentioned that last year there 


were raised in this country from the various. 


mines no less than 180,000,000 tons of materials, 
or sufficient to form a rampart 60 ft. high, 15 ft. 
wide, and about 1000 miles inlength. As regarded 
shaft sinking, he pointed out that a great distinc- 





tion should be drawn hetween shafts for coal and 
those for metalliferous mines, the former being 
usually straight and carried at once to a definite 
depth, while the latter were irregular in their 
course, and were always extending p acl the life 
of amine. Amongst boring appliances Mr. Davey 
had omitted to notice the spring pole, which is 
largely used in this country. As regarded cost of 
boring an approximate rule was to allow 8s, 
per yard for the first ten yards, and add 3s. 
per yard for each additional ten yards, the 
second ten yards thus costing 11s. per yard, the 
third 14s. per yard, and so on. This rule appeared 
to agree falrly with a number of cases, but it was 
in practice impossible to foretell the cost of 
sinking, there being so many contingencies. Boring 
by rods is very commonly used because it enables 
the borer to feel the changes of strata. The Kind- 
Chaudron system, he observed, would accomplish 
work which could be done no other way, while, he 
added, that in France it had been adopted in many 
cases where the expense would not have been 
incurred here, the French being inclined to spend 
far more in developing a coal mine than ood be 
deemed justifiable owed The percentage of efticiency 
for compressed air engines given by Mr. Davey he 
considered about right, but he was doubtful whether 
hydraulic engines gave an efficiency of 50 to 60 per 
cent. They might do so in underground pumping 
engines when the motive power and pump plungers 
were so proportioned to each other as to give the best 
results, but working against variable loads as in haul- 
ing engines he should expect a much lower efficiency. 
The most economical mode of transmitting power 
from the surface to underground, he believed to be 
wire ropes, and next to that the use of steam in 
well clothed pipes. He doubted whether electricity 
would be found suitable as a transmitter of power 
in coal mines, as if the mine were fiery there was 
considerable danger of ignition of gas by a spark 
from a fractured wire. With regard to the ‘‘ short 
rope” system of winding that had been alluded to 
by Mr. Davey, the rope in this case only passing 
half round a drum instead of being wound on it, 
he pointed out that it was only adapted for use 
with two balanced cages which would keep the 
rope in firm contact with the driving pulley. Mr. 
Davey had stated his belief that the motor of the 
future would be a gas engine or hot-air engine, but 
he (Professor Lupton) saw nothing in the progress 
so far made with hot-air engines that would at all 
lead him to expect that they would supersede the 
steam engine. 

Mr. Jeremiah Head, who spoke next, pointed out 
that inasmuch as a low state of the barometer was 
considered to facilitate the discharge of gas from 
coal, and inasmuch also as an increased use of the 
ventilating fans, as at present employed, tended to 
reduce the atmospheric pressure in a coal-pit, it 
appeared to him worth considering whether the 
present method of ventilating by exhaustion could 
not be advantageously supplanted by the employ- 
ment of fans forcing air in instead of drawing it 
out. 

Mr. Hall, commenting upon the section of Mr. 
Davey’s paper relating to winding engines, that 
both methods of counterbalancing spoken of— 
namely, by the employment of conical drums and by 
the attachment of tail ropes to the cages—were 
attended with disadvantages, the conical drums 
giving an unequal movement of the two cages when 
loading and unloading, while the tail ropes pre- 
vented the use of taper winding ropes, and thus 
materially reduced the weight which could be lifted 
with a given weight of rope. To secure the best 
results in winding it was essential that the load 
should be got away from the bottom as fast as 
possible, and that efficient means should be adopted 
for loading and unloading the cages. As regarded 
the first of these points the adoption of steel cages, 
which weighed materially less than iron cages, did 
much good by reducing the mass to be put in 
motion, while Mr. George Fowler’s system of 
loading and unloading the cages by hydraulic power 
worked exceedingly well and much reduced the loss 
of time due to this part of the work. 

Mr. Holroyd Smith next suggested the possi- 
bility of absorbing the firedamp in mines by 
chemical means, while Mr. Benjamin Brown 
regretted that no information had been given in the 
paper or in the course of the discussion as to the prac- 
tical results obtained underground with compressed 
air locomotives. 7 

Mr. Henry Davey, in replying on the discussion, 
observed that the Kind-Chaudron system had 
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been adopted for sinking shafts at Whitburn after 
other systems had failed, but he believed that when 
it was possible to keep the water under by pumping, 
the ordinary modes of sinking were preferable to the 
Kind-Chaudron. He agreed with Mr. Greig that the 
question of compressed air versus hydraulic engines 
under ground was more one of convenience than 
efticiency, but he added that the efficiency which he 
had put down for compressed air engines was a 
fair one, and that as a scientific fact compressed air 
could not compete with hydraulic power as a trans- 
mitter of motion. The trip gear for controlling the 
speed of direct-acting engines, which had been de- 
scribed in the paper, had been designed specially for 
useon compound engines in which it was necessary to 
face the fact that the entire shutting off of the steam 
from the boiler during a certain stroke, did not 
prevent the steam taken in during the previous 
stroke from acting on the low-pressure piston. As 
regarded his proposal to facilitate the sinking of 
shafts by sinking a small pumping shaft in advance 
of the main shaft, he did not think anything of the 
suggestion which had been made, that it would be 
blocked up by débris in the course of forming the full- 
sized shaft. In practice, however, he believed 
that any difficulty of this kind could be readily 
dealt with. As regarded the short rope system of 
winding, he had only mentioned it as a new mode 
and had not commended it in his paper. 

The discussion was brought to a conclusion by 
the President, Mr. Westmacott, who commended 
both the paper itself and the discussion to which it 
had given rise. Mr. Westmacott then proposed a 
vote of thanks to Mr. Davey, and which was unani- 
mously passed. 


Since Lever Testing Macuine. 

The next paper read was one ‘‘OnaSingle Lever 
Testing Machine,” by Mr. J. Hartley Wicksteed, 
of Leeds. This paper, with diagrams of the 
machine, we hope to publish in an early number, 
but in the meanwhile we may state that the machine 
to which it referred is a very simple and efficient 
one, and those members who visited Messrs. Joshua 
Buckton and Co.’s works had an opportunity of in- 
specting it. 

The discussion on the paper was opened by Mr. 
Charles Cochrane, who commended the machine 
highly both on account of its sensitiveness and for 
the rapidity of its action. The machine which 
Messrs. Buckton have just finished is made for a 
maximum strain of fifty tons, and a weight of 2} lb. 
applied at the testing point is sufticient to make 
the lever move promptly. The machine was stated 
to be able tu test twelve samples per hour. Mr. 
Jeremiah Head also spoke in high terms of the 
machine, and he suggested that the grips for hold- 
ing the samples tested for tensile strain, the jaws, 
should be so made that it may be possible for the 
sample to adjust itself freely to the direction of 
pull. Mr. R. Price Williams also commented on 
the machine, and spoke of it in high terms. 

At the conclusion of Mr. R. Price Williams's 
remarks, the meeting adjourned, it being announced 
that the discussion would be continued on the 
following day (Thursday). As on the previous day 
the members were entertained at luncheon at the 
Victoria Hall by the local committee, while the 
afternoon was devoted to visits to works. In the 
evening a conversazione, which was very largely 
attended, was held at the Philosophical Hall by 
invitation of the local committee. The chair at the 
conversazione was taken by the President of the 
local committee, Mr. James Kitson, Jun., and an 
address was given by Professor Riicker, followed 
by a lecture by Mr. T. R. Crampton, on his 
hydraulic system for excavating the Channel 
Tunnel, and by another by Mr. Thomas Fletcher, 
of Warrington, on ‘‘ Flameless Combustion.” 

The demands upon our space this week prevent 
us from doing more than thus mentioning briefly 
the conversazione, while we must also leave for our 
next issue any account of the proceedings yester- 
day, when after the morning meeting for the 
reading of papers an excursion was made to Brad- 
ford, while in the evening the annual dinner of 
the Institute took place. To-day (Friday) the very 
successful meeting will be brought to a close by a 
visit to Hull. 


NOTES. 
Tue British Association. 
Tuk fifty-second annual meeting of the British 
Association for the Advancement of Science will 
take place at Southampton during the week ending 





the 31st inst. Dr. C. W. Siemens, who replaces 
Sir John Lubbock as President, will deliver his 
inaugural address on Wednesday evening the 23rd 
inst. at the Victoria Skating Rink. Some very 
interesting evening lectures will be given outside 
the official programme, which is of more than usual 
interest. Sir W. Thomson will deliver a Discourse 
on the Tides, Mr. John Evans will deliver a lecture 
on Unwritten History, and Mr. Mosely another on 
Pelagic Life. The Association soirée will be held at 
the Hartley Institution on Tuesday the 29th inst., 
and the list of excursions and receptions indicate 
that the coming meeting will be more than usually 
successful. 
‘THE LATE PROFESSOR JEVONS. 

The death of Professor Jevons by drowning, at 
Bexhill, on Sunday morning last, adds another to 
the long list of distinguished men who have been 
recently lost to science. Professor Stanley Jevons, 
who had not completed his forty-seventh year at the 
time of this deplorable accident, was educated at the 
London University College, and afterwards received 
an appointment at the Royal Mint, New South 
Wales, which he held from 1854 to 1859. Return- 
ing to England he was elected Professor of Logic 
and Mental and Moral Philosophy, and Cobden 
Lecturer on Political Economy, in Owens College, 
Manchester, in 1856. In 1872 he was made a Fellow 
of the Royal Society, and in 1876 he accepted the 
Chair of Political Economy in London University 
College. Professor Jevons was the author of ‘‘ The 
Principles of Science, a Treatise on Logic and 
Scientific Method,” published in 1874, and he was 
the inventor of the logical abacus, a device for 
assisting deductive reasoning by a mechanical 
process. 


Tue Recent NavaL AND SUBMARINE EXHIBITION. 

Probably no exhibition hitherto held within the 
somewhat narrow limits of the Agricultural Hall, 
has been so successful as the recent Naval and 
Submarine Exhibition organised by Mr. Sampson 
Barnett in February last. An interesting memorial 
of this exhibition has just been completed in the 
shape of a series of collections of catalogues, 
price lists, circulars, drawings, photographs, &c., 
collected from various exhibitors. These sets are 
appropriately bound according to their sizes, in 
thirteen volumes, and a manuscript index, both of 
names and subject matter, accompanies each series, 
which will be presented to the naval departments 
of the principal Governments possessing fleets. The 
greatest benefit of this arrangement will, no doubt, 
be reaped by manufacturers, since the different naval 
departments are placed in possession of such data 
as will enable them to select the most suitable 
machinery or other apparatus for their particular 
case and buy it in the best and cheapest market. 
The idea originated, we understand, with a request 
by our own Admiralty to forward any such cata- 
logues or other printed circulars as Mr. Barnett 
could collect at his exhibition, and his liberal 
extension of the same work to other Governments, 
as well as the handsome manner in which it has 
been carried out, cannot but commend itself to 
every one interested. 

THE INTERNATIONAL FISHERIES EXHIBITION. 

The arrangements for this exhibition, which is to 
be held next year in London, are in a very forward 
state, and the active co-operation of many foreign 
countries is promised. Thus the United States 
Government has voted a fund of 50,000 dols. for 
the expenses of the American section, and has 
chartered a large steamer for the transport of the 
exhibits, which will occupy at least an area of 
10,000 square feet. Norway, Sweden, and Canada 
have also promised active assistance and participa- 
tion. The exhibition will be held at South Ken- 
sington, and the Horticultural Gardens will also be 
acquired for the purpose ; the necessary changes, 
buildings, &c., in which, will be carried out under 
the direction of General Scott. As is well known, 
this very important exhibition will be held under 
the patronage of the Queen, the Prince of Wales 
has consented to act as president, and the long list 
of vice-presidents is headed by the names of the 
Dukes of Edinburgh, Connaught, Albany, and Cam- 
bridge. Weare glad to see that Sir Philip Cunliffe 
Owen takes aplace amongst the executive committee. 
Prizes ranging in value from 25/. to 100J. will be 
given for essays on various subjects relating to the 
natural history of commercial fishes ; fish breeding, 
preservationand capture ; fishery legislation ; fishery 
harbours ; oyster culture, €&c., and a long list has 





been prepared of exhibited subjects for which special 


nothing to be desired. 








prizes will be awarded. The contents of the exhi- 
bition will be divided into seven classes. 1. Sea- 
fishing and freshwater fishing ; 2. Economic con- 
dition of fishermen ; 3. Commercial and economic ; 
4. Fish culture ; 5. Natural history ; 6. History and 
literature of fishing, fishery laws, fish commerce ; 
and 7. Loan collections coming within the range of 
the foregoing classes, which will be separated into 
sixty-one divisions. According to present informa- 
tion, applications for space must be sent to the 
general secretary, Mr. J. W. Mollett, 24, Hay- 
market, London, not later than November 1 next. 


NorTHERN Iron TRADE ARBITRATION. 

The fact that the number of operative and 
subscribing members of the Board of Arbitration 
and Conciliation for the iron trade of the North of 
England, has grown from 5647 in 1880 to 9861 at the 
present time, would be of itself a satisfactory sign 
of the appreciation of the labours of the Board for 
the twelve years of its existence. But it unfor- 
tunately happens that there has not grown with the 
numbers, a better feeling in the ranks of the 
members, and thus it is that whilst the Board is an 
excellent advisory institution, it seems to lack any 
power to insure the execution of its orders. It is 
growing in numbers, but it has not grown in the 
spirit of loyalty to itself that is needed. And the 
fact that whilst the state of feeling is on the whole 
adverse to the Board, there has been found needful 
a notice of an intention on the part of the 
employers to apply for a reduction of wages, is 
further embittering the workmen. At the same 
time there is no reason for this. The good or ill 
service of the Arbitration Board to the trade should 
secure its adoption on the part of the men, and not 
any intention of the employers to apply for a reduc- 
tion. Up to the establishment of the Board of 
Arbitration, strikes and lock-outs—bitter, pro- 
longed, and costly to both parties—were frequent, 
and since then with possibly two periods of 
ebullition of temper for a few days each, and of 
an occasional suspension of work on the part of a 
few, there have been no strikes for twelve years. 
These years have been years of especial trial in the 
iron trade of the north of England, for one of the 
largest branches of the trade has collapsed, and in 
consequence there was a very great decay in the 
trade, driving hundreds of workmen from it. Since 
then an accession of prosperity in another branch 
has called as many back into the trade, and these 
circumstances and the variations of prices, have tried 
the strength of the bond that binds the employers 
and the employed together. It has up to the pre- 
sent stood the test well, and remembering the ex- 
cellence of its results now that there is an accession 
of strength, it would be lamentable if the machinery 
that has worked so well, were to be discarded, and 
that without any other being substituted. It re- 
mains to be seen how the Board will come through 
the storm, but those who have watched its success 
with interest will hope for its continuance and 
increased popularity in trade. 

THE s.s. ‘‘ Invicta.” 

On Saturday last the new passenger steamer, 
belonging to the London, Chatham, and Dover 
Railway, made her first run between Dover and 
Calais. The Invicta is 312 ft. long, 33 ft. beam, 
and 8 ft. 64 in. draught, her tonnage being 1647. 
No expense has been spared to make her thoroughly 
well adapted for the special service for which she 
has been constructed, and the passenger accommoda- 
tion is in all respects liberal and well arranged. 
The first-class saloon is 30 ft. wide and 90 ft. long, 
and the floor is practically on the water level. 
An arrangement, which will be very generally ap- 
preciated by both of the two great classes into 
which all persons crossing the Channel may be 
divided, is the separation of seasick from hungry 
passengers, by setting apart a portion of the 
saloon exclusively for purpose of refreshment. 
On the after deck, and ranged along the centre line 
of the vessel, are two rows of private cabins, one of 
which is intended for the use of royal or other dis- 
tinguished passengers. There are fourteen of these 
private cabins, and the gangways on each side are 
covered in by the promenade deck overhead. The 
ladies’ saloon nearer amidships, is large and well 
arranged, and the second-class saloon forward, leaves 
The boat is lighted 
throughout with Swan incandescence lamps, and 
there are two powerful arc lamps on the sponsons. 
They are all supplied by Siemens’ dynamo machines, 
driven by a Brotherhood engine. The vessel was 
contracted for by Messrs. Maudslay, Sons, and 
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Field, who built the engines; the hull, however, 
was constructed by the Thames Ironwork and 
Shipbuilding Company. The engines, which indi- 
cate over 4000 horse power, have two oscillating 
cylinders 80 in. in diameter and 6 ft. 6 in. 
stroke. They are supplied by four boilers, two 
forward and two aft the engine-room, and each 
having six furnaces. The working steam pressure 
is 30 ib. On Saturday the Invicta made her first 
run from Dover to Calais in one hour twelve 
minutes, a quicker crossing by twelve minutes than 
the fastest passage made by any of the boats in 
this service. The return journey was made in one 
hour fourteen minutes, and it is assumed that the 
average time will be one hour and a quarter. The 
Invicta is fitted with Brotherhood’s steam reversing 
gear, and is supplied with a rudder at each end. 


Tue AMERICAN ‘‘ SANITARY ENGINEER.” 

We have before us the fifth volume of the 
Sanitary Engineer, published in New York. This 
journal was commenced in 1878 as a monthly 
periodical with sixteen pages. Eighteen months 
later it was published twice a month, the size 
being increased to twenty pages, which gradually 
increased to thirty-six pages. At the beginning of 
the present"year, it was altered to a weekly issue, 
each number containing twenty pages, the price of 
subscription remaining unaltered. These facts are 
sufticient to show the excellent nature of the journal, 
the care and enterprise of the managing and editorial 
staff, and the manner in which it is appreciated by 
the public. It is a journal with a mission—that of 
raising the low standard of sanitary engineering 
which exists in the United States. Its large editorial 
staff includes the names of some of the best known 
and most practical writers in America on health 
subjects, and no pains or expense are spared in 
making the paper useful to the fullest extent. The 
volume before us contains a large number of illus- 
trations of faulty as well as efficient sanitary work, 
the former being even more useful than the latter, 
wl: there are numerous examples of plumbing 
work executed in the remote parts of the Union. 
The adulteration of food and drugs is also actively 
attacked in this ,journal, and we believe that the 
proprietors have been successful in obtaining large 
legislative reforms upon this subject. Each num- 
ber contains a copiously illustrated patent list, 
which may be usefully studied by engineers in this 
country on account of the numerous plumbing and 
other devices placed on record. We are glad to be 
able to speak so favourably of this excellent paper, 
for which we predict a very successful future. 


THE CANAL OF THE Norp. 

The Municipal Council of Paris has just adopted 
the conclusions of a report proposing that surveys 
for this great canal should be pushed forward with 
the utmost possible activity. The council has 
further adopted a resolution expressing a wish that 
the canal should be extended as far as Dunkerque, 
which the French desire to make a rival of Antwerp. 
It may be interesting to recapitulate a few parti- 
culars with reference to this important new canal. 
A law of 1878 authorised the French Government 
to execute the necessary work for giving the Seine 
a depth of 10 ft. between Rouen and Paris. 
English coal, which is already delivered in consider- 
able quantities upon the Parisian markets, would, 
on such a depth of water being obtained, between 
Rouen and Paris, reach the French capital more 
easily, and could be sold upon the Parisian markets 
at some reduction in price. The prospect of this 
state of things occasions some uneasiness among the 
colliery proprietors of the Nord and the Pas-de- 
Calais, who naturally wish to secure a large share 
of the coal supply of Paris. After consideration of 
all the facts, the parties interested came to the 
conclusion that, in order to increase the outlets of 
the coal mines of the Nord with the Pas-de-Calais, 
it is indispensable to unite those departments of 
Paris by a direct canal. Paris, in fact, now com- 
municates with the northern frontier of France by 
a number of navigations, which have become 
inadequate to meet the requirements of modern 
commerce. The movement of commodities is 
effected upon these streams in a very sluggish 
fashion and under relatively costly conditions. The 
Northern of France Railway cannot supply the de- 
ficiences of the existing navigations, and the 
result is that Paris, the great industrial centre of 
France, is obliged to apply to England for half the 
coal which it consumes. The proposed canal 
would be of obvious utility for the conveyance of 











heavy goods, which naturally seem intended to 
travel by water rather than by railway. Two 
routes for the proposed great canal came under 
consideration and an inquiry having been opened 
as to the relative merits of these routes, the 
Commissioners of Inquiry pronounced almost 
unanimously in favour of a direct canal vid 
Arleux, Péronne, Ham, and Noyon. The commis- 
sioners further advocated the doubling of the 
sluices, and proposed that the width of the canal 
should be carried from 36 ft. 8 in., to 56 ft. 8 in. 
The commissioners, in short, adopted the proposal 
for a direct canal of large dimensions. The effect 
of the proposed doubling of the sluices and in- 
creasing the width of the canal will be to carry 
the estimated cost from 3,320,0001. to 4,200,000/. 
The expense of maintaining and working the 
canal is estimated at 36,000/. per annum. The 
annual charge for interest at 4 per cent. per annum 
upon the capital’ which will have to be expended, 
will be 168,000/. ; and, accordingly, to clear its 
expenses the canal will have to earn somewhere 
about 204,000/. per annum. Should the canal of 
the Nord be carried out, it will abridge the dis- 
tance between Dunkerque and Paris by 68} miles. 
The district to the east of France accommodated 
by the newcanal from the Oise to the Aisne will 
also benefit to some extent, as it will abridge the 
distance between it and Paris by about 63 miles. 
Finally, direct navigation between the Mediter- 
ranean and the North Sea will also be reduced by 
the proposed new canal to 7153 miles, or about the 
length of the present railway route from the north 
to the south of France. A reduction of the dis- 
tance over which coal will have to be conveyed 
will necessarily involve also a reduction of trans- 
port dues, and it is estimated that upon coal for- 
warded from Anzin to Paris, for example, the 
average saving will be about 1s. 7d. per ton. As 
the ‘consumption of the department of the Seine 
now exceeds 3,000,000 tons of coal per annum, of 
which more than half is imported from abroad, the 
annual saving secured by the district accommo- 
dated by the proposed canal, would obviously be 
very considerable. 





FOREIGN TECHNICAL LITERATURE. 
Der Lieferant (Vienna, August 9) states that during 
the past month a general advance in the price of bar 
iron has taken place. The merchant iron, girder, and 
heavy plate mills are fully occupied. Rail mills are 
full up for the present and coming year, and are 
already making engagements for 1884. 


The Moscow ‘ Widomosti announces that in future 
the Russian Government will adopt a new system of 
subsidising new lines of railway. In place of guarantee- 
ing the interest, it will subscribe for a fourth of the 
shares to be issued by the companies. No interest will 
be received on these shares until the statutory divi- 
dends have been paid to the ordinary shareholders, 


The Bulletin of the Iron and Steel Association 
(Philadelphia, July 19) considers that if the proposed 
reduction in the duty on steel rails is carried out, 
foreign competition will increase to such an extent as 


to reduce the prices of all raw material, as well as to} 1 


seriously interfere with American manufacturers. It 
asserts that the present duty has built upa great 
national industry, which has lowered the price of steel 
rails, and greatly reduced the cost of railway transport. 


The Army and Nary Journal (New York, July 22) 
says that the Getty Board on Heavy Ordnance has 
recommended that the Lyman-Haskell multi-charge 
gun recently cast at Reading, Pa., should be trans- 
ported to Sandy Hook, and thoroughly tested under 
the direction of the War Department, at the expense of 
the United States Government. General John Newton, 
of the United States army, considers that a 10-inch gun 
on this principle would be more efficient than the 
English 8]-ton gun, whilst a 12-inch would be more 
powerful than an ordinary 100-ton. A diagram of a 
steel gun designed by the South Boston Iron Company, 
and eats by the same board, is given in this 
number, 


Der Polytechniker (Vienna) publishes extracts from 
a lecture delivered before the Society of Austrian 
Architects and Engineers by} Herr Ludwig Huss, on 
the projected viaduct over the Trisana valley, on the 
Arlberg Railway. It will have a length of 738 ft., and 
cross the valley at a height of 285 ft., being thus one 
of the highest viaducts in existence. It will probably 
be carried over in three spans, two of 131 ft. each, and 
the centre one of 377 ft., resting upon two piers of 
masonry 164 ft. high. Careful experiments have been 
performed to ascertain the best proportions for the 





mortar, and a mixture of one part Portland cement to 
three or three and a half sand has been found to be 
preferable to the usual composition. All the metal 


work is to be of mild Bessemer steel, in consequence of 
the favourable results given by this material in the 
bridges of the Eibersdorf-Wiirbenthal Railway. 


According to the Moniteur des Intéréts Matériels 
(Brussels, August 6), the duty on coal and coke enter- 
ing Spain has been reduced from 24 pesetas to 1} peseta 
per ton, commencing on the Ist instant. 

The Belgian Ambassador in Roumania has reported 
to the Ministry of Foreign Affairs that the Roumanian 
Minister of Public Works is about to enter into com- 
munication with a number of the largest European 
railway-material makers, with a view to purchasing the 
rails and other material required in the construction 
of the Verceirova-Bahna Railway. 

As only 30,000 tons of rails out of the 200,000 tons 
required by the French Government have been pur- 
chased, it is said that tenders for the remainder will be 
invited from foreign makers. The cause of this action 
is the high price demanded by many native works. 

From the issue of the 13th, it appears that many of 
the French works which tendered for these rails having 
now reduced their prices, the contract has been dis- 
tributed between them according to their capacities. 

It is said that the construction of railway material 
in Germany absorbs nearly one-third of the iron and 
steel products of the country. This is ina great 
measure due to the immense development of the foreign 
trade, especially in rails. In 1870, only 36,000 tons 
of rails were purchased by foreigners ; but in 1881, 
the exports amounted to 250,700 tons. These were 
oie agg by Holland, the United States, Spain, 

elgium, Holland, Switzerland, and India. 


Il Popolo Romano (July 26) has an article upon the 
St. Gothard Railway and the tariff difficulty. It 
appears that the Swiss and German lines have not yet 
been able to come to an agreement with the Alta 
Italia on this question, and in consequence there is no 
through traffic, but all goods have to be transferred at 
Chiasso, which is, of. course, extremely inconvenient. 
The German and Swiss railways accuse the Alta Italia 
of delay in bringing out its new tariff, and the latter 
retorts that the delay is due to the impossibility of 
coming to terms with them, owing to their unreason- 
ably high charges. Until these are reduced the 
Italian company will not lower its own. The article 
points out the importance for both parties of coming 
to an early agreement, and giving favourable terms to 
traffic. The coal producers and iron manufacturers of 
the Ruhr, Saarbriick, and Westphalia expect to com- 
mand by this means the Italian market, and success- 
fully compete there even with English gas coal ; and 
great efforts are being made, both locally and by the 
Government, to improve the port of Genoa and make 
it a formidable rival to Marseilles. It is hoped that 
Russian grain for Germany will cease to be sent round 
by sea from Odessa to Antwerp and Rotterdam, but 
will be landed at Genoa, and thence travel by the St. 
Gothard. In view of this Lyman German farmers 
are pressing for an increased import duty on grain. 

The same paper (July 28) mentions that a tablet is 
about to be affixed to the house No. 17, via dei 
Prefetti, Rome, bearing the following inscription. 
‘‘In this house lived from February 20, 1830, to 
January 5, 1831, Samuel Finlay Breese Morse, inventor 
of the electro-magnetic recording telegraph ; born at 
Charlestown April 2, 1791; died at New York April 22, 

872.” 





Be.G1An Coat Imports.—The imports of coal into Bel- 
gium in the first five months of this year amounted to373,431 
tons, as compared with 383,871 tons in the corresponding 
period of 1881. In these totals Prussia figured for 141,831 
tons this year as compared with 155,808 tons in 1881 ; and 
Great Britain for 94,748 tons, as compared with 99,176 
tons in 1881, 


Raitway Wacox Covprincs. — The Amalgamated 
Society of Railway Servants, with the view of reducin 
the danger attending the connecting and disconnecting o 
railway vehicles, has issued a circular inviting the pro- 
prietors of improved wagon couplings to send working 
models of their appliances to an exhibition which is to 
held at the Mechanics’ Institute, Darlington, on October 3 
and the four following days. 


Tur Epson System 1x Iraty.—A syndicate of the 
principal bankers in Milan has been formed for the pur- 
poseof working the Edison patentsin Italy. Mr. Shepherd, 
a representative of the Edison Company, has recently 
been engaged in lighting up a portion of Udine with the 
Edison light with so much success that a contract for 
lighting the whole of the city is being prepared. The 
motive force will be supplied by the river Ledra, The 
cities of Mortara, Pistoja, Faenza, Fano, Arezzo, Schio, 
and several others are also to be lighted by this system, 
and in Milan the theatre Santa Radegonda has been pur- 
chased for a lighting station, and part of La Scala 
Theatre will be illuminated at this ce carnival, The 
srincipal shopkeepers have ordered their shops to be 
ighted—one firm alone has ordered 1200 lamps. 
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INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address of the President, Mr. Percy G. B. WESTMACOTT.* 

GENTLEMEN,—It has not always been the custom of your 
President to deliver an address ; and I am free to confess 
I should have preferred to edge my way quietly through 
the breach of this observance, but that [ hold with those 
who consider it the duty and privilege of a President to 
add his contribution to the Proceedings of the Institution. 

We are indebted to members for placing on record, with 
much pains and care, the practical results of their 
experiences, inventions, experiments, and work, in all the 
varied branches of our ever-enlarging profession ; and the 
Proceedings of our Institution are thereby becoming of 
great value as a means of instruction and reference. 

It is desirable, however, in order to fill up the measure 
of this work, that there should be added, from time to 
time, a general survey of progress—some stock-taking, in 
fact, of work done—some guidance, help, or advice to 
younger members of the profession—some forecast of the 
direction in which investigations or improvements or in- 
ventions should be ct no expression of thought, 
or reflection, to raise the mind tothe Site attributes and 
duties of our profession; and it is to the Chair of our 
Institution that we may very fairly look for the accom- 
plishment of this portion of the work. 

About this time last year we received from our Past- 
President, Mr. Cowper, a most admirable and concise 
summary of the recent pongeene of engineering and 
scientific inventions ; and shortly afterwards, at the meet- 
ing of the British Association, another of our past-presi- 
dents, Sir Frederick Bramwell, shook down with all his 
power and generous energy the ripe fruits of his knowledge 
and experience in engineering and scientific matters during 
the progress of the past fsa conten y. 

I bv not attempt to traverse the same ground, even 
if I had the power or experience to do so. It must be con- 
fessed that this last year has been unusually barren in 
mechanical inventions; but at the same time, many 
scientific and mechanical appliances are being projected 
and pressed forwards into use, for the benefit and, let us 
hope, for the peace of mankind. 

eflecting then pe the results of the great and rapid 
progress in practical science and art that S taken place 
of late years, there is, it appears to me, a point of signi- 
ficant interest to engineers, and it is this, that the nation 
or community which = its inventive faculties, its 
powers of adaptation and construction, to the moving of 
materials for useful purposes with the least amount of 
manual labour and waste—in a word, which extends and 
cheapens transport by land and by water—is in the van 
of all real work, substantial progress, wealth, and civilisa- 
tion. 

It requires no statistics to prove this—no toy calcula- 
tions, having for their base some popular formule such as 
the measure of a belt round the earth, or the distance 
from earth to moon, to call forth comparisons. We have 
but to glance back at man in his savage state, living with 
earth’s latent riches around him, and yet incapable of 
moving these rich materials for his benefit, without the 
arsed of some higher intellectual and cultivated power. 

Ve have but to contemplate the marvellous and gigantic 
structures of the East, which were erected, at an enor- 
mous waste of manual power, for no good or useful purpose 
to mankind, and thus stand as monuments of man’s pride 
and self-glonfication. There was no power of veal and 
beneficent progress in these—no real work. 

How do we in this country stand in this respect? We 
may reverse the medal; we have availed ourselves of the 
natural resources of our land ; we have made progress and 
done good work ; but, in all humility we must own, the 
results of our work and progress have been greatly tar- 
nished and impeded by the savage waste and selfish 
spoliation of the good things we have moved and lived 
upon for our benefit. We may pride and plume ourselves 
upon the vast strides which science, art, and engineering 
have made in our own time; but posterity will assuredly 
lay its finger upon the great blot of Waste, and may 
stigmatise our age as the Black Age, which has spoilt, by 
careless, unnecessary, and selfish emissions of smoke and 
noxious gases, many a noble town and many a lovely spot 
on earth. 

The smoke nuisance is altogether inexcusable, and can- 
not be too severely dealt with. Science and art have 

practically overcome it; and experience enables many, 
ike mann to assert that money can be profitably laid 
out and yield good interest in the abatement of this unpar- 
donable nuisance. 

Then with regard to waste, much ingenuity and skill 
have certainly been displayed, and much work has 
already been done, to lessen this evil ; and the records of 
our Institution will bear witness that many of our 
members have striven and succeeded well in their efforts 
to remove this stigma from our age. I would urge upon 
the younger members of our profession to study this ques- 
tion profoundly, and as if the whole of their success in 
life depended upon it; and never to undertake the 
smallest piece r work without wrapping it round with 
economy. Those who carry out this po wad will assuredly 
succeed, 

May I not go so far as to say that no really good and 
useful invention is ever wasted or completely thrown 
aside, even though it may be superseded permanently or 
for a time by some other invention? This to my mind is 
an important reflection, one gees far beyond profes- 
sional views ; for its realisation would greatly assist in 
alleviating those injurious alarms, which are often felt 
— some new and striking invention bursts upon the 
world. 

To illustrate this, let us take for an example the present 
prominent question of lighting. We may go back to the 
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period when the diffusion of light depended upon oil;| adoption of an abundant supply of quick-workin 


after a time candles were introduced; then came the 
great and important invention of gas; and now, at the 
present time, electricity is being brought into use. Well, 
what do we find in all these competing agents, each good 
and useful in its way? We find that not any one of 
these sources of light exercises a monopoly. Candles 
have not interfered with the use and progress of the oil 
lamp ; gas has not snuffed out candles or stopped the flow 
of oil for lighting purposes ; and I do not hold with those 
who believe that electricity will totally eclipse gas. 

Or again, let us take for example the means of trans- 
port across the land. Rough and miry tracks were first 
of all made for cattle traffic; they were then improved 
for horse and cart traffic, and were still further developed 
by Macadam for swift-running carriage traffic. Then 
there were canals; and lastly railways, which owe their 
origin to the very simple rs of confining the run of 
vehicles to a defined line of hard rails. This happy idea 
laid the foundation of that great development of mecha- 
nical traffic which has assisted to open out and spread 
abroad the riches of the world, and has given to science 
and mechanical art a wide field of labour. 

Thus a new system of transport may become the main 
ig 4 through which material is moved and spread over 
the land; but the increased facility which such an 
improved system of conveyance gives, and the enlarge- 
ment of trade which results therefrom, require increased 
feeding powers ; and thus the system which one day is 
the dpe pal artery forms another day the side arteries. 
And yet the amount of work done by the old system is 
not necessarily diminished ; on the contrary it may be 
very materially increased by the impetus of improvement 
in some other direction, and by the benefits of competi- 
tion, 

Now it may at first sight seem singular that railways, 
lessening as they have done to an enormous extent the 
cost of land carriage in comparison with cart traffic, have 
neither done away with horses and carts, nor drained 
canals of their freights. On the contrary, there is more 
horse and cart traffic than ever; indeed railway com- 
panies are among the largest proprietors of horses, and 
the most extensive carters in the country. The formation 
of macadamised roads progresses even now, and has en- 
listed the skill of engineers and mechanics for their 
cheaper construction and better maintenance. Canals, 
though at times severely opposed by railways, still hold 
their own, and carry more traffic than they did in the 
days when they had all their own way ; and canal engi- 
neers have been as forward in availing themselves of 
modern appliances, and have shown as much boldness in 
designs for quickening and cheapening the transit of 
materials as any her bhounes in the same field. 

et me here, in passing, refer to a local piece of 
engineering for the coaling of vessels. 

On the Aire and Calder canal, which terminates in the 
docks at Goole, may be seen snake-like coal trains pro- 
pelled by steam, gliding quietly along the course of the 
canal. hese trains are composed of square-shaped 
wrought-iron barges, vertebrated into one another, and 
furnished with a cut-water bow-piece in front, and with a 
steam propelling compartment abaft. The train of boats 
is steered by two ropes, strung along the sides of the 
barges from end to end, one end of each rope bein 





fastened to the bow, and the ‘other end fastened roun 
drums fixed on board the engine compartment. These | 
drums are worked by steam reciprocating gear. On 
entering the docks the trains are disjointed ;and each | 
——- containing about thirty-six tons of coa is brought 
under a hydraulic hoist, which lifts the barge bodily out | 
of the water, and upsets its contents directly into the 
vessel. Thus the barges are filled from the pit’s mouth by 
gravity, and by gravity are again emptied of their con- 
tents—a truly complete labour-saving system. 

May not this system, which is being further developed 
for fly-boats of 13C tons weight, be the precursor of times 
when ocean-going steamers may, without loss of time, on 
arriving in nt be lifted bodily out of the water, and 
then scuttled of their contents right and left into ware- 
houses, at a rate and with a saving of labour which would 
far exceed anything hitherto attempted? At the same 
time this wouid o-* the owner an opportunity of 
examining the hull of his vessel, and of cleaning and 
repairing it if need be. There is nothing, to my mind, 
impracticable or extravagant in the forecast of such a 
development in hydraulic ship-hoists and graving docks. 
It may at first sight appear that there would be an extra- 
vagant loss of power in lifting the ship itself bodily out of 
the water ; but it can be proved that the dead weight 
which is lifted in discharging cargoes by means of 
buckets—as in the case of coal, ore, grain, &c.—is about 
as much as the dead weight of the ship itself. 

Whether it be in some such direction that we are to 
look for a mode of moving materials quickly from and 
into a vessel—or whether to some improved system of 
dock or quay arrangement, whereby a vessel entering a 
port can at once be handled on both sides for traffic pur- 
poses (by some such plan, for instance, as a combination 
of fixed and floating jetties, amply provided with 
mechanical appliances for lifting and moving goods)—it is 
certain that any system which will materially quicken or 
cheapen the discharging and loading of steamers, thereby 
reducing the still life of costly vessels in port, will effect 
an economy that will tell to advantage on all the inte- 
rests, direct and distant, which can be brought to bear 
upon the ocean-going traffic of this country. 

In conjunction with the direct advantages which the. 
rapid handling of goods gives to vessels, there is another 
interest which shares also directly the benefit of quick 
despatch, namely, that of the dock companies themselves. 
It is clear that, the greater the amount of tonnage which 
can be brought to the quays of a dock, the greater will 
be the return upon the outlay of capital in the construc- 





tion of such works, This result is accomplished by the 





mechanical appliances, not only for discharging an 

loading, but for working the dock gates, bridges, capstans, 
warehouses, and railways. Now the economy resulting 
from a concentration of work to the fullest extent upon a 
limited area has not always been properly recognised by 
dock companies. It has frequently happened—but more 
so abroad than on our own coast—that, where a pressure 
due to an increase of trade has come upon a dock it has 
been met by enlarging the dock area and re the 
quay space at a great cost, instead of first making the best 
use of mechanical arrangements for quickening the dis- 
charging of vessels, and for the movement of goods to and 
from the quay. The late Mr. T. W. Collett informed me 
that after the old St. Katharine Dock of London had been 
furnished with a complete system of hydraulic machinery, 
it was able to turn out three times the amount of trade 
that could be done in that same area of dock space before. 

Alluding to shipping and the moving of material, there 
is perhaps no work that has given more life to our 
country, or has done more to increase our wealth and 
prosperity, than the improvement of river works and the 
formation of docks. Without a ready outlet for our 
minerals and manufactured goods through the water 
gates of our coast, the development of our trade and rail- 
ways would never have taken place. Any engineering 
work therefore that promotes and improves our shipping, 
and facilitates and cheapens the cost of transit, acts 
directly upon the prosperity of our country. 

The considerations of economy, which are affected by 
the concentration of effective work upon a defined area of 
dock water or quay space, apply of course with equal force 
to railway goods sheds and warehouses; and in this 
respect we shall find, I believe, that in this country 
we are greatly in advance of the Continent and America. 
In travelling through those countries I have been struck 
with the comparatively large areas over which, as a rule, 
goods sheds, &c., are spread ; and still more so with the 
absence or incompleteness of mechanical appliances for 
saving manual and horse labour in railway yards and 
warehouses. 

It is not within the compa.s of an address to follow 
through all the phases of our profession and art, the 
theme of the moving of materials, nor to pursue and dwell 
upon the contrivances for cheapening land and water 
traffic. These might well form the subject for a volume. 
I will therefore now conclude by remarking that one of 
the duties which the acquirement of wealth and pro- 
sperity brings upon our nation is the duty of their defence; 
and it behoves us never to neglect the taking of sufficient 
and constantly increasing precautions to protect our own 
trade, and to provide ourselves with every means for 
moving war materials by land and by water in times of 
difficulty, with the least amount of manual labour. In 
this respect countries are like those individual manufac- 
turers who, desiring to press forwards and to be in the 
front rank, exercise their powers and expend capital again 
and again upon appliances which in a few years become 
obsolete, and have constantly to be renewed. 








THE Swan Lawp.—An installation of 50 ‘“‘Swan” incan- 
descent lamps has just been completed at 279, Edgware- 
road, for lighting the premises of Mr. Bowron, provision 
merchant, who expects to save very considerably by bein, 
able to keep his shop cool. The work has been carrie 
out by Messrs. Edmundson and Co., of 19, Great George- 
street, Westminster, agents for the ‘“‘ Swan” Company, 
who are also engaged in some much larger installations 
for country mansions. In every case the motive power 
found most convenient is a gas engine. 


THE Ecectric Licut at SoutH KenstncTton.—Lieut. 
Colonel Festing reports that the substitution of electric 


| lighting by the aid of two machines driven by one engine 


in the place of gas at the South Kensington Museum has 
resulted in a saving in the working expenses at the rate of 
nearly 750/. a year, or more than 23/. per annum for each 
lamp. Up tothe end of last year the thirty-two lamps 
illuminating the Lord President’s Court and the — 
shanks and Raphael Galleries had been at work for nearly 
six months, or 346 hours of lighting. The second 16-light 
Brush machine was brought into operation in May. 


Improving SypNEY.— Among the improvements of 
Sydney in buildings and premises for commercial pur- 
poses may be mentioned those at the Grafton Wharf, in 
Darling Harbour. This property, which contains about 
3} acres, and is situated in the very centre of the 
commerce of the city, was purchased about eighteen 
months since by the well-known firm of Messrs. John 
Frazer and Co., merchants, and they determined at once 
to develop its full capabilities, and to spare no expense 
necessary to make it for the purposes of wharfage and 
storage as perfect as practicable. The old wharves and 
piers have therefore been entirely removed, and most of 
the buildings taken down. The general level of the 

remises has been raised 2ft., an entirely new wharf 
lousnas of 430 ft. in length constructed, with three new 

jiers, one 315ft. in length, and the two others 250 ft. in 
— each, and as these all have a depth of 23 ft. water 
at low water, they are available for the largest class of 
ships that frequent the harbour. One of the piers is 
covered for half its length by a substantial shed, and 
there are very spacious enclosed sheds erected parallel to 
the wharf frontage, and at a short distance from it, to 
secure the protection of goods from weather in their 
transit to the warehouses, or while waiting early delivery. 
These sheds will store about 2300 tons measurement. 
Nine new stores or warehouses, five stories in height, and 
in three separate groups, have been erected, and a tenth 
is just commenced, which, together with the older build- 
ings, will be capable of storing 35,000 tons measurement 
of goods, 
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WINDMILLS. 
Note on the Economy of the Windmill as a Prime Mover.* 
By ALFRED R. Wo rr, M.E. 

In the course of professional work I have repeatedly 
had occasion to investigate the question of the impulse of 
wind upon windmills, and to observe the economical 
performance of the latter. From time to time I have 
published various results of these investigations, but have 
not given a record of the actual economy of the windmill, 
the Jsubject-proper of this note. 


prime-mover for small powers, it is well to refer briefly to 
some publications which may be of interest in connexion 
with the general subject. 

For the early history of windmills and a description of 


European windmills, Fairbairn’s ‘‘ Mills and Millwork” | 
For a description of the | 


may be consulted to advantage. 
details of American windmills see article on Windmills in 
Appleton’s ‘‘ Cyclopedia of Mechanics,” 1880. For an 
account of experiments on windmills see Smeaton’s 
** Miscellaneous Papers,” and Coulomb’s ‘‘ Théorie des 
Machines Simples.” For the best angles of impulse and 
‘weather’ for windmill blades see Engineering and 
Mining Journal, October 7, 1876, and Appendix I. of this 
note. The question of the impulse of wind upon windmill 
blades involves too the consideration of the relation 


Before, however, setting | 
forth the special economy in the use of the windmill as a | 








those obtained by theoretical analysis of the impulse of | adoption, in its present state of development for storing 


wind upon windmill blades. The manufacturer’s own 
observations during the past five years have led him to 
conclude that they are correct. It will therefore be just 
to base the economy of the windmill as prime-mover on 
the performances recorded in this Table, and the expense 
of obtaining the power will be presented further on. 
Conceding for a moment its economy, the possible 


employment of the windmill as prime-mover is dependent | 


as well on other considerations. The objection urged 
against the use of windmills is the uncertainty of the 
motive fluid—wind; but we will see that this objection 
serves not to prevent but only to restrict the use of the 
windmill as prime-mover. Of course it must be acknow- 
ledged that there are minutes and hours of total calm, 
and this restricts the employment of the windmill for 


such purposes, where either the nature of the work done | 
by the windmill allows of its being suspended during a | 


calm, as work on a farm for instance, or where the work 
can be stored, as in pumping water for a variety of pur- 
poses, or in compressing air, or, as was lately proposed by 
Sir William Thomson*, for storing electricity by means of 
dynamo machines and electrical accumulators. 
another restriction which goes into practical effect, namely, 
that the large size of a windmill for a given power, makes 


But actually it is only designed for the use of small 


TABLE, 





Velocity of 
Wind in 
| Miles per 


Revolutions 


Designation of 
Mill. of Wheel. 


1 


Gallons of Water Raised per Minute to an 
Elevation of 


Average Number 
Equivalent actual’ of Hours per Day 
useful Horse Power during which this 





Hour. j l 
25 ft. | 50 ft. | 


75 tt. | 100 ft. | 


developed. Result will be 
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between the velocity and pressure of the wind. A con- | 
cise summary of this question, useful to no small extent | 
in its reference to the journals containing the original | 
publications of those who have given the subject atten- | 
tion, will be found in a paper by Mr. F. Collingwood, | 
C.E., read before the American Society of Civil Engineers, | 
April 6, 1881, on ‘‘ An Examination into the Method of | 
Determining Wind Pressures.” In Appendix IT. of this 
note will be found the tabulated result of the writer’s own | 
work in this connexion, in which the effect of temperature | 
has received its due consideration. In the Journal of the | 
Scottish Meteorological Society, 1880, Mr. F. Stevenson 
describes some interesting experiments, tending to show 
the effect of the height of observation above the ground 
on the relative velocity and pressure of wind. (See also 
Engineering, January 14, 1881). | 

Having thus indicated some of the publications where | 
can be studied those considerations which affect the con- | 
struction of windmills and which to some extent determine 
as well its efficiency, I propose now to direct attention to 
the deronstration of the fact that whatever improvement 
in efficiency be possible in the future, windmills, as at 
present constructed, are the most economical prime- 
movers for those uses for which they are specifically 
designed. 

In this demonstration, conclusions will be based only 
on observed facts, or actual running results. Iam enabled 
to do this, inasmuch as some five years ago, one of the 
most prominent windmill manufacturers came to me with 
a few scattered data of actual performances of his mills, 
which, however, were sufficient by means of deductions 
and analogy from theoretical principles, to warrant the 
preparation of the annexed Tables. 

Since the preparation of these Tables over a thousand 
windmills have been sold on its guarantee, and in all cases 
the actual results obtained, both in this country and else- 
where, did not vary sufficiently from those above presented 
to cause any complaint whatever; a proof that the results 
as tabulated are very close or certainly not too high. If 
it be claimed that the horse power developed appears 
small, from the standpoint of a (false) prevalent popular 
opinion, it should be observed in response that the actual 
results noted in the Table are in close agreement with 





* Paper read before the American Society of Mechanical 
Engineers 





powers, usually between 3 and 4 horse power,t and for 
such powers it will be shown in this note that it is the 
most economical and serviceable prime-mover for the 
— for which it is designed. 

The difficulty urged by Sir William Thomson to its 





* Presidential address ‘‘On the Sources of Energy in 
Nature Available to Man for the Production of Mechani- 
cal Effect,” delivered before Section A of the British 
Association for the Advancement of Science, 1881. 

+ Coulomb, in his experiments with a windmill of four 
sails, 70 ft. in diameter, breadth of sails 68 ft., the wind 
blowing at a velocity of fifteen miles per hour, obtained 
an actual useful result equivalent to about seven horse 
power, 





There is | 


| can attend to. 
| service, an allowance of fifteen cents a month would 
| really be quite extravagant. 


| mills and larger sizes, anc 





electrical accumulators, is the Jirst cost of the windmill 
but this was doubtless an oversight,* for the interest on 
the capital expended and not capital itself becomes one of 
the items of current expense in judging of the economy of 
prime-movers, and, as will become evident from the con- 
tents of this note, the question of expense of producing 
power will not prove an objection, but on the contrary 
the best reason for the introduction of windmills to charge 
electrical accumulators, 

It must be specially mentioned that experience has 
shown that the wind blows fast enough to run the wind- 
mill up to the regulating speed in the above Table on an 
average of eight to ten hours per day of twenty-four 
hours, and our estimate of work done and expense of 
"was will be based on an actual running of only eight 

ours per day. 

The current expense of any prime-mover, or the cost of 


| obtaining the horse power developed per unit of time, 


which alone should form the basis of a comparison of the 
economy of different prime-movers, consists principally of 
interest, repairs, and depreciation of plant, cost of fuel, 
oil and attendance. In windmills the cost of fuel is zero, 
wind being a free gift of nature. The attendance required 


t t 3 | for the self-regulating windmills designated in the annexed 
it practically desirable only to be used for small powers. | 


Table amounts only to filling the oil cups three or four 
times a month, the work of a few minutes, which any one 
If any account is to be taken of this 


In the annexed Table such 
allowance has been made. Experience has shown that 
the repairs and depreciation items, jointly, are amply 
covered by 5 per cent. of the first cost per annum. Inte- 
rest is calculated at 5 per cent. perannum. The oil used 


| is a very small quantity—a few gallons per year—and is 


allowed for in the Table according to the size of mill, All 


| the items of expense, including both the interest and 


repairs, are reduced to the hour by dividing the costs per 


| annum by 365 x 8=2920, the interest, &c., for the twenty- 


four hours being charged on the eight hours of actual 


| work. By multiplying the figures in column 5 by 


365x8 oa 
100 x .05~° 


| the first cost of the windmill in dollars is obtained. 


The number of gallons pumped by the 30 ft. and 35 ft. 
| the economy of the same, are 
not given in the above Table, for the number of larger 
mills in operation is not sufficient to insure the authen- 
ticity of the results thus far obtained. The performance 
of the 30 ft. mill, as far as observed, seems to gravitate to a 
pumping capacity equivalent to 2.4 horse power, and an 
expense of 2.5 cents. per horse power per hour. 
Vhen the figures in the Table are contrasted with the 


| cost of pumping the same amount of water by other prime 


movers, where in addition to expense of interest, repairs, 
depreciation and oil, there are the greater expenses of fuel 


| and attendance, and often extra insurance on property 
| owing to the use of steam, the economy of the windmill 


must be evident to all. 

To recapitulate : The figures given in the body of this 
note are the results of actual experience with hundreds of 
windmills, and as such, it was believed, would not be 
without interest. They prove conclusively that at the 
present time the windmill is the most economical prime- 
mover for the powers and purposes, outlined in this note, 


, and for which they are usually designed. 


APPENDIX I. 
In a ‘Dissertation on the Theory and Practice of 





* Inthe same paper Sir William Thomson, in estimating 
the cost of utilising the power of the Niagara Falls for 
electric lighting correctly considers the interest on first 
cost in determining the economical aspect of the question. 
The oversight noted in the text becomes important and 
worthy of mention only, inasmuch as any statement of so 
distinguished and justly esteemed an authority as Sir 
William Thomson is apt to be accepted on the basis of 
authority alone—and it must be added that the great 
caution usually displayed by the most eminent livin 
English physicist entitles him prim@ facie to this mark o 
consideration, 
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APPENDIX II. 
TABLE.—SuHowinc RELATION BETWEEN VELOCITY AND PRESSURE OF WIND. 








VELOCITY OF WIND. 


Pressure of Wind in Pounds per Square Foot of Plane Surface, Perpendicular to its 
Course, when P = 2116.5 and Temperature of Wind = 





| 
= 
| 




















Miles per Hour. | Feet per Second. OF. 20° F. | 40° F, 60° F. | 80° F. 100° F. 
1 | 1.464 .005371 .005147 004940 | .004750 | 004574 | .004410 
2 2.934 .021482 020586 019761 | .019001 .018294 | .017641 
3 | 4.39} .048335 .046318 044465 042751 .041166 | 
4 | 5.864 | 1985930 "082345 "079048 "076008 ‘073185 | 
5 7.334 -134271 123668 .123514 .118758 | 1114335 | 
6 | 8.80 .193354 .185287 177867 | 171107 | 164675 | 
7 10.263 .263186 .252205 242112 | .232780 .224148 
8 11.734 .343767 329423 .316228 | .304050 292774 | 
9 13.20 .436283 416945 .400243 | .384828 "370555 | 
10 14.664 .537188 .514772 494151 | 475121 457498 | 
11 | 16.134 650036 .622908 | 597955 | 584923 553600 | 
12 17.60 773645 .741357 | .711656 | 684244 | .658865 | 
13 19.063 903020 | .870122 | 1835260 | .803085 .773296 | 
14 20.534 | 1.053166 | — 1.010206 .968770 | .931449 896879 | 
15 22.00 1.200087 | 1.158616 1.112190 | 1.069347 | 1.029670 | 
16 23.464 | qi375799 | ~~ 1818354 1.265523 | 1.216763 | ‘1.171621 | 
17 24.934 1.553273 1.488425 1.428786 | 1.373721 | 1.322751 | 
18 26.40 1.741556 1.668839 1.501951 | 1.540180 1.483066 | 
19 27.863 1.940634 1.859596 1.785056 | 1.716260 | —1.652571 | 
20 29.334 2.150516 2.060705 1.973095 | 1.901853 | 1.831270 
25 36.66% 3.221749 3.092521 2.973261 | 2.862857 
30 44.00 : 4.642662 4.456311 | 4.284344 | 4.125157 | 
85 51.33} 6.600829 6.324565 6.070498 | 5.836055 5.619046 
40 | 58.664 8.630: 8.268791 7.936307 7.627948 7.345581 
45 | 66.00 10.§ 10.476877 10.055155 | —_9,666070 | —_ 9.305975 
50 73.334 13.51 12.950585 12.428668 |  11,947178 11.501614 
60 .00 19,525304 18.702993 | 17.947145 | 17.250017 |  16.605025 
80 117.33} $4.981530 33.497300 $2.133920 |  30,877150 | — 29.715020 











Windmills,” published in the Engineeriny and Mining 
Journal, October 7, 1876, the writer developed the 


formula : 
ton a=" Np + (°)' 


from which the best angle of impulse might be as- 

certained. 

In this formula : 

a represents the angle of impulse of the wind upon the 
windmill blade (or sail), at any point of the blade, for 
maximum effect. 

v=the velocity of the blade (at such point) in feet per 

second, 

c=the velocity of the wind in feet per second. 

The diagram on the preceding page is the graphic inter- 
pretation of that formula ; the curves showing the best 
angles of impulse and ‘‘ weather.” The angle of ‘‘ weather ” 
is the complement of the angle of impulse, and is the angle 
which an element of the blade or sail makes with its plane 
of motion. Since there is no difference of effect between 
that caused by the blades moving against the air, and 
that caused by the air (or wind) striking upon the blades 
(assuming the same velocity in both cases), the angles 
given in the diagram will be found to be those of maxi- 
mum efficiency for ventilating purposes as well as for 
windmills, 

In the diagram, the ordinates represent the best 


angles of weather and impulse expressed in degrees, and | 


the abscisse the ratio of the velocity of the wind to 
the velocity of the windmill blades. hus assuming the 
velocity of the wind to be 31.416 ft. per second, the 
diameter of the wheel to be 35 ft., and the number of 
revolutions per minute to be made to equal 30, the 
velocity of the wind-wheel at a point 2} ft. from the 
centre of the ‘shaft will be 7.854 ft. per second; at 5 ft. 
from the centre 15,708; at 74 ft., 23,562, &c., and the 
ratio of the velocity of the wind to the velocity of the 


sail Lf will at 24 ft. from centre of shaft equal .25; at 


Cc 
5 ft., .50; at 74 ft.,.75, &c. The best angle of weather | 


equals therefore at a distance 24 ft. from the centre of 
the shaft, 38 deg. ; at 5 ft. from the centre, 32 deg. ; at 
74 ft., 27 deg., &c. ; and the best angle of impulse equals 
at a distance of 24 ft. from the centre of the shaft 52 deg.; 
at 5 ft. from the centre, 58 deg. ; at 74 ft., 63 deg, &c. 

In obtaining the above data attention was paid to the 
facts that the pressure depends upon both the velocity 
and the density of the air, and that this density depends 
upon the temperature, the barometric pressure, and the 
pressure due to the motion of the air This Table is for 
the average height of the barometer (P = 2116.5 lb. per 
square foot), and for any other barometric pressure the 
figures in the Table must simply be multiplied by the ratio 
of the said barometric pressure reduced to its value for 
temperature of air of 32 deg. Fahr. to 2116.5. Thus letting 
ps = barometric pressure at any absolute temperature ¢, 
then p }. 
491.4 
sponding to wind pressure must be multiplied by 


, and the figures in the Table corre- 


ee eee 
2116.5 


For details of the method by which the above Table of | 


pressures is obtained, see Engineering and Mining Journal, 
September 23, 1876. 








THE HISTORY OF ENGINEERING 
LEEDS. * 

By Mr. A. H. Mrysry-THompson, of Leeds. 

THE connexion of Leeds with engineering dates from 
a very early period. As early as the commencement of 
the 16th century, we find Bishop Tonstall asserting, at 
the time of Henry VIII.’s visit to Yorkshire, that 
this district was the richest he found in all his travels 
through Europe; there being within ten miles of 
* Paper read before the Institution of Mechanical 
Engineers, 
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Hazlewood, inter alia, “120 rivers and brooks, whereof | 


five be navigable; 76 water mills; 25 coal mines which 
| yield abundance of fuel for the whole country ; three 
forges for the making of iron, &c.” Leeds, how- 
| ever, must have given employment to the civil 
| engineer long previous to this date ; for, from a charter 
| granted to the burgesses of Leeds at the commence- 
| ment of the 13th century, it is evident that they exported 

by water as well as by land. About the time of Charles L., 
; an Act was obtained for rendering navigable the rivers 
| Aire and Calder; according to Thoresby, ‘“‘the first 
| undertaking of the kind in the kingdom, and, after the 

great canal of Languedoc, in Europe, by which Leeds 
acquired many of the advantages of a port, while it re- 
| tained the security of an inland town.” 
Thoresby also informs us that, in the year 1695, ‘ the 
| ingenious Mr. George Soroceld, the great English engi- 
neer,” constructed a water engine, by means of which 
river water was conveyed through lead pipes to the several 
parts of the town ; and from the same writer we learn 
that in the year 1714 a native of the town had invented a 
machine in which he turned ‘‘large and strong pieces of 
iron and steel, useful in all strong machines and move- 
ments, as mills for plate, tobacco mills, malt mills, 
spindles for corn mills, &c. Jacks are also made after a 
| new and curious method, the wheels and axes and all the 
moving parts (which formerly and now by most are filed) 
| being all turned down to exactness, and the teeth cut.” 
Mechanical engineering, however, appears to have 
made but little progress prior to the commencement of 
the present century. The necessary machinery for the 
various mills in the district, whether driven by wind or 
water-power, was of a very simple character ; and the 
appliances for colliery working, or for the smelting and 
| working of iron, were of a very primitive description. 
| It was about a hundred years ago that improvements in 
| the steam engine gave an impetus to mechanical engineer- 
ing throughout the country ; and the genius of Matthew 
| Murray soon enabled the Leeds district to take a promi- 
nent place in this industry. 

Murray commenced his career in Leeds at the flax mill 

| of John Marshall, about the year 1789, at a time when the 
manufacture of flax by machinery was just commencing ; 
and by the improvements which he introduced into the 
machinery, he gave tothe flax trade of the district a start 
which it has never lost. Perhaps his most important 
| inventions in this class of machinery were the hacklin 
machine (which procured him the prize of the gold meda 
of the Society of Arts), and his machine for wet flax 
| spinning by means of sponge weights, which proved of 
| the greatest practical value. 
| Murray continued in Messrs. Marshall’s service up to 
| the year 1795; when, realising the great want there 
| existed for trained mechanics and organised works for the 
| better manufacture of improved flax machinery, he 
| secured the co-operation of Fenton and Wood, and 
| started—in the works known as the Round Foundry, and 
now in the occupation of Messrs. Smith, Beacock, and 
| Tannett—the well-known firm of Fenton, Murray, and 
| Wood, afterwards Fenton, Murray, and Jackson. 
| Not only did Murray manufacture flax machines, but 
he also turned his attention to engines for driving them ; 
and so successful were the latter, that engine building 
soon became a large branch of his manufacture. 

Two engines of his make, one of 50 horse power, and 
the other of 16 horse power, are still driving machinery at 
Messrs. Titley, Tatham, and Walkers, Water Hall Mills, 
Holbeck. For one of his engines, sent to Russia, he 
received a gold medal from the emperor. Whether this 
medal was the only payment received for the engine, 
history does not state. 

At the commencement of the present century all the 
engines for flax spinning were of the beam type. The 
long D slide valve, usus fly employed in those engines, 
was, according to Smiles, either invented or greatly im- 
proved by Murray; and it was probably owing to the 
difficulty experienced in getting the two surfaces of the 
valve perfectly true to one another that he was led, if not 
to the invention, at all events to the development of the 








| 





planing machine. So rapidly did his business progress in 
the North of England, that James Watt found him a for- 
midable rival—so formidable indeed that the firm of 
Boulton and Watt bought up the land round his works to 
prevent their extension. 

In 1812, in conjunction with Blenkinsop, Murray 
brought out what was undoubtedly the first locomotive 
engine ever successfully employed for commercial pur- 
poses. It was constructed for the conveyance of coal 
from the Middleton Colliery to Leeds, a distance of about 
34 miles : and was capable of dragging thirty loaded coal 
wagons at a speed of between three and four miles an hour. 
It continued to run for many years. Murray’s works 
were the school in which numbers of engineers of note 
in the early part of the present century were educated, 
many of ce hs started works in Leeds and elsewhere. 

In the year 1826 mechanical engineering in Leeds com- 
prised—1. Textile machinery ; 2. Locomotives; 3. Fixed 
engines ;—all of which were then made solely by the firm 
of Fenton, Murray, and Wood. <As time went on, the 
large textile manufacturers began to require tools for 
the repairing of their machinery; and about the year 
1837 the manufacture of such tools became a distinct 
branch of trade, two firms starting at that time solely 
for this purpose. he tools required for machine 
repairing were tools suitable for general engineering 
manufacture, such as lathes and planing machines ; 
and it is interesting to observe how little these two 
machines, which are still the leading tools of engineering 
shops, have been altered from their original forms. 

Between the years 1830 and 1840 the railway system 
had become established, and so rapid was its development 
that a large and increasing demand for locomotives quickly 
came into existence. In the year 1837 a steamer actually 
crossed the Atlantic; and shortly after, a new manu- 
facture, viz. that of the marine engine, was initiated. 
| This revolution in the mode of transit by land and water 
| created a new branch of the tool trade, owing to the fact 
that the manufacture of locomotive and marine engines 
required special machinery, of larger dimensions then had 
previously been used or found necessary for other pur- 





»oses. The tool makers in Leeds were not slow in meet- 
| ing this fresh demand on their resources ; and the tool 
| trade rapidly grew until about the year 1852, when it 
| received a further impulse from the change at that time 
| made in shipbuilding by the substitution of iron for wood. 

This new industry created a demand for still heavier 
tools, not only for the building of ships, but also indirectly 
for the preparation and manufacture of the iron in the 
iron works. So rapid was the growth of this branch of 
manufacture that it is not surprising to find that by the 
year 1866 the tool trade of Leeds had grown to very 
large proportions, employing about 8000 men. At the 
present time the trade is one of the most important 
industries of the town. In Leeds some of the heaviest 
| and best tools are made, and, as will be seen further on, 
some of the most ingenious tools for special manu- 
factures. 

About the year 1854 a new branch of machine making 
was introduced, owing to the outbreak of the Crimean 
War. Our arsenals at that time were without the 
machinery or other means requisite to supply the demand 
for war material. Leeds tool makers came to the rescue, 
and largely supplied that want by producing machines 
for the manufacture of rifles, fuzes, rockets, gun carriages, 
powder barrels, and cases. The variety and extent of 
these machines may be judged from the facts given by 
Mr. Greenwood, in his paper read before the Institution 
in 1868 (Proceedings 1868, p. 105). He there describes 
the twenty-one machines required in the manufacture of 
a cartridge, and observes: ‘‘ The several operations re- 
quired are performed by the machines at the very rapid rate 
of 30,000 to 150,000 per day, as named for each machine.” 
In addition to the manufacture of what is commonly 
termed small-arm machinery, Leeds has also sent out a 
great number of very powerful tools for turning, boring, 
and rifling heavy ordnance. Since the adoption of the 
Armstrong system, enabling guns to be built up to almost 
any size by means of wrought-iron coils, the weight of 
ordnance has been constantly increasing; and the 
machines which a few years previously were amply large 
enough have had to be replaced by still heavier ones. 
Within the last few years, Leeds has sent out tools for 
turning, boring, rifling, and slotting the 100-ton guns now 
in service. 

Locomotive engine building in Leeds has for the last 
fifty years held a prominent position; and of late it has 
received a further development by the introduction of 
tramway engines. Another branch of this manufacture, 
that of agricultural machinery, was commenced in 1860 
with the introduction of the steam plough, and is now one 
of the most important industries of the town. 

Fixed engines, up to the year 1860, consisted chiefly of 
small pumping and rotative engines for driving machinery. 
Since that time, however, the great improvements in 
steel-making plant, the introduction of the compound 

umping engine, and the extra facilities required at our 
en docks and railway stations for loading and unload- 
ing goods, have given rise to a large and increasing 
demand for pumping and hydraulic machinery of all 
kinds ; whilst the improvements which are made almost 
daily in electric lighting promise a large field for the 
enterprise of those engineers who are now endeavouring 
to introduce an efficient motor, to be worked either by 
gas or by steam. 

The author has thus tried as far as possible to point out 
the directions in which engineering hasdeveloped in Leeds, 
and to indicate the periods at which the various manu- 
factures became regular branches of industry; though 
undoubtedly in many cases individual machines were 
made prior to the dates here given. 

In addition to the above industries there are several 
others in which machinery is largely employed; and as 
they are of comparatively recent date, and toa certain 
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extent peculiar to Leeds, a short notice of them may be 
of interest to the members. The trades are as follows : 


1. Machine made clothing. 


2. hats and caps. 
3. boots and shoes. 
4. ss 55 ~~ E 


1. Although the most ancient of all handicrafts, the art 
of tailoring has not, so far as the author is aware, received 
any assistance from mechanical appliances until within 
recent years. The sewing machine, ever since its inven- 
tion, has no doubt been employed to a limited extent by 
tailors ; but it was not till the year 1857 that machinery 
was introduced to any extent into the manufacture of 
what is commonly called ‘‘ ready-made clothing” in Leeds. 
From comparatively humble beginnings, the manufacture 
has increased so rapidly that at the present time from 
three to four million garments are annually made in 
Leeds ; and the machines have arrived at such perfection, 
that few processes now remain to be done by hand. 

The first stage of the manufacture is to cut out the 
cloth, for which purpose a machine is employed similar in 
construction to a band saw, but having a knife edge. 
Some twenty-five double pieces of cloth, laid on one 
another, are cut at a time; thus enabling the several parts 
of twenty-five suits to be cut out more quickly and more 
accurately than one could have been done by hand. The 
parts thus cut out are then united by sewing machines, 
running at from 700 to 800 stitches per minute, normal 
speed ; though some travel as fast as 2000 stitches. The 
seams have next to be ironed; and as the old system of 
heating irons in a fire has been found both troublesome 
and costly, metal cases have been adopted, inside each of 
which is a Bunsen burner with upwards of 100 jets of gas, 
the case itself being fixed at the end of a radial arm pro- 
vided with elbow ‘hinte, The necessary 250 lb. pressure 
for the ironing is applied by the foot of the attendant 
pressing on a treadle. 

To such an extent is the subdivision of labour carried, 
that each suit of clothes passes through the hands of from 
twenty-five to thirty persons. The several processes of 
cutting out, sowing together, binding, braiding, puttin 
in sleeves, sewing on buttons, making button-holes, an 
ironing, are all done by machinery. The effect of this 
system has been to cheapen the cost to a remarkable 
degree ; so much so that a suit of clothes for an adult can 
be bought at 13s., and for a child at only 2s. 9d. Power 
was applied to the machinery about seven years ago, and 
it has been found that 1 horse power is sufficient to drive 
from twenty to twenty-five machines. 

2, A kindred industry, the hat and cap trade, is rapidly 
assuming large proportions; the machinery employed is 
much the same as that for the machine-made clothing, 
and the turn-out of hats and caps per week is about 
70,000 dozen. 

The total number of hands employed in these two 
industries in Leeds is estimated to be between 6000 and 
7000 ; of these nearly 5000 are women, whose wages range 
from 12s. to 30s. per week. 

3. The manufacture of boots and shoes by machinery 
is also becoming an important industry. It commenced 
about the same time as the machine-made clothing trade, 
with a few simple machines, but has grown rapidly, and 
now gives employment to nearly 5000 hands. The whole 
of the leather, with the exception of the ‘‘ uppers,” is 
stamped out by a machine. Very powerful sewing 
machines unite the parts thus cut out ; whilst the “ last- 
ing machine” and “‘finishing machine,” recently perfected, 
— enabled manual labour to be still further dispensed 
with. 

Each boot passes through the hands of from six to 
twelve persons, and so rapidly can the different processes 
be performed that a boot can now be turned out complete 
in about half an hour. From one to two million pairs 
of boots are annually produced by the above processes in 
Leeds, and so cheap have they become that a pair of 
strong workman’s boots can be bought retail for 6s. 

The manufacture of cut nails has made most rapid 
strides of late years. Formerly nails were made in presses 
by manual power. In 1819 steam was first applied in 
Leeds to this manufacture by Messrs. Roberts, who cut 
a ton a week, which was then regarded as a large quantity. 
Since that time the machines have been wonderfully 
improved. A nail is now cut, headed, and pointed at 
one stroke; and by a recent improvement a self-acting 
feed is provided, thus further diminishing manual labour 
very considerably. In the 7 1858 Mr. Kitson, in a 
paper read before the British Association, estimated the 
number of hands employed to be 188, of whom 100 were 
women ; and the annual weight of nails made to be 3452 
tons. At the present time the annual make of nails is 
about 15,000 tons, employing nearly 600 hands, of whom 
about two-thirds are women. 

The iron trade is probably the oldest of all the Leeds 
industries. Large beds of scoriz, sometimes penetrated 
by the trunks of large trees of great age, which must have 
rig up through them, are to be seen in the neighbour- 

ood. 


” ” 


” 


From the fact of a great number of beds of scorie 
(some yielding Roman coins) having been found close to 
the old Roman town near Adel, joined to the knowledge 
that those people were extensive iron-makers, it has been 
inferred that these are the remains of their working. 
Many of these beds of scorie are found near the tops of 
the hills, no doubt in order to obtain a natural blast. The 
site of the furnaces was constantly changed, for the 
purpose of procuring a supply of wood for fuel as near the 
furnace as possible. These old ironworkers on the hill 
tops have left us additional records of themselves in the 
names of places, e.g. Kirkby-Overblow, which was origi- 
nall called Kirkby Ore Blowers. 

The next step in the history of ironmaking was the 
adoption of an artificial blast ; and the streams in the 
neighbourhood afforded an easily applied power for driv- 


| ing the blowing apparatus. The Kirkstall Forge, which | 
is believed by antiquarians to have been started as an | 
iron works by the monks about the time of the founding 
of the abbey in 1152, had evidently a peculiarly eligible 
site prior to the introduction of steam, being in close 
proximity to deposits of iron, with an ample supply of 
timber in the neighbourhood for fuel, while the co of 
water afforded by the River Aire and adjacent streams 
= the power for driving the tilt hammers and procuring 
a blast. 

The inventions of Watt, following closely upon the er 
tical application of pit-coal as fuel for ironmaking, rendered 
the ironmaker ret a ar of hydraulic power; an 
towards the end of the last century the steam engine 
supplied the necessary blast to iron furnaces. The Bow- 
ling Company, who commenced in 1780, were among the 
first to profit by these discoveries, and were followed 
shortly after by the Lowmoor Company. Both these 
works originally made cast iron only ; but in 1805 the 
Lowmoor Company commenced puddling, and _ boiler 
plates were made very soon after. That the size of 
| their mills did not increase very rapidly may be inferred 
| from the fact that in 1839 the largest plate which could 
| be rolled in one heat was 9 ft. long by 3ft. by gin. In 
| 1856 the width of the plates had only increased to 3 ft. 6 in.; 
| whereas at the present time the largest plate that has 
been turned out is 10 ft. in width. 

There are six works established for the manufacture of 
what is:generally known as best Yorkshire iron, which is 
obtained from an ironstone found in the lower coal mea- 
sures and commonly known as argillaceous carbonate. 
The total amount of this ore raised in 1881 was 320,981 
tons, all of which was consumed by these six works. The | 
excellence of the pig iron produced is also due partly to 
the fuel. What is Sc anre as ‘‘ better-bed” coal is exclu- 
sively used for the coke employed in smelting, its remark- 
able freedom from sulphur making it especially suitable 
for smelting purposes. The superior quality of the manu- 
factured iron is ie not only to the purity of the pig, but 
also to the extreme care exercised in all stages of the | 
manufacture ; the fact of its commanding the highest price 
in the market being sufficient proof of its excellence. 

The author would direct the attention of the members 
to an open-top atmospheric engine still working at the 
Lowmoor works for supplying the blast. This engine, as 
its name testifies, was put down in 1791 by ‘“ Emmett’s 
Founderers,” of Birkenshaw. It has a steam cylinder 
4 ft. 10 in. in diameter, with a7 ft. stroke, and was origi- 
nally constructed to work with a steam pressure of 5 Ib. 
per square inch. A parallel motion and piston rod have 
been substituted for the chain which was originally 
fastened to the curved end of the beam for raising the 
piston ; and it now works with a steam pressure of 28 Ib. 

As before stated, we have it on Bishop Tonstall’s autho- 
rity that in the sixteenth century there were 25 collieries 
in the Leeds district. There are now in the West Riding 
471 collieries, giving employment to over 60,000 men. 
The output of coal in 1881 was upwards of 18,000,000 tons, 
of which about 1,000,000 tons was exported from Goole 
and or and about 13,000,000 tons went by railway and 
canal. 

The author has supplied to the programme, now in the 
hands of members, a map of the coal and ironstone dis- | 
trict of Leeds, showing the outcrop of the ‘‘ better-bed” | 
coal, &c., and the position of the various iron works. A | 
section of the strata sunk through is also given. | 
For this information he is indebted to the kind | 
assistance of Mr. Rowland Child, of Wakefield. The | 
coal measures are remarkably rich. Of the two beds of | 
coal chiefly worked, the upper, known as Lowmoor Black 
Bed, is generally accompanied by the famous Lowmoor 
ironstone. The ironstone lies in a carbonaceous shale, 
partly in thin layers and partly in nodules. The layers 
are in the higher part of the shale. The clay beneath the 
lower or ‘‘ better-bed” coal is of excellent quality, and sup- 
plies several very large works in the neighbourhood with 
material for making firebricks, tubes, terra-cotta work, gas | 
retorts, and other manufactures for which refractory 
materials are required. 

It will not be out of place here to notice the progress 
which has been made in the mechanical appliances for 
working collieries. No inconsiderable portion of that pro- 

ess is due to the enterprise of engineers in Leeds. 
Twenty or thirty years ago, the direct-acting beam engine, 
usually working without expansion, was the recognised 
method of pumping. The cumbrous nature of the engine 
and pit-work, and the great cost of installation, are dis- 
tinguishing features which must be familiar to all. For 
ventilation, a huge furnace was kept constantly burning 
at the bottom of the upcast shaft ; and underground 
haulage was done entirely by means of horses. Both 
ventilation and haulage are now done by mechanical 
means. The old non-expansive beam pumping engine is 
rapidly giving way to the horizontal compound engine, 
applied both on the surface and underground ; these work 
with high pressure and large grades of expansion, and 
consequently with ee economy. 

In connexion with the engineering of Leeds, it will be 
interesting to mention the works, now nearly completed, 
for supplying Leeds with water. The operations at 
present in aang consist of the construction of a 
reservoir at Eccup, about five miles from Leeds, which 
is intended to contain when completed 1400 million 
gallons of water. This is about six months’ storage at 
the present rate of consumption ; and as the water will 
enter in a regulated quantity at one end, and be drawn 
out at the same rate at the other end, it is anticipated 
that the purity will be much increased by slow deposition 
during so long a period. 

The water is in the first place obtained from the moors 
about 16 miles from Leeds, the area of watershed drained 
being 25,000 acres. This water is collected in three reser- 
voirs, at Lindley Wood, Swinsty, and Fewston, about 
13 miles from Leeds as the crow flies; their respective 

















capacities being 750, 960, and 870 million gallons, with a 
total water acreage of 430 acres. From these reservoirs 
the water will gravitate to Eccup, through two 30-in. 
pipes, and from Eccup it will flow through a tunnel under 
Black Moor, and thence by a 40-in, pipe to the filter-beds 
at Weetwood, whence it will be distributed to the several 
parts of the town. The grand total capacity of the four 
reservoirs mentioned will be 3980 million gallons. 

The present daily consumption of water averages 7} 
million gallons, the population supplied being about 
300,000 persons. It may be stated that the present charge 
for water, collected, stored, transmitted, filtered, and 
delivered to the consumers in Leeds, is 14d. per ton. 

From the foregoing description of the practical engi- 

neering of Leeds, it will be evident that in this branch of 
industry the town has always maintained a leading 
sition, Many of the most successful engineers had 
ittle or no education, and it was mainly by their indomit- 
able energy and perseverance that they succeeded. Of 
late years, however, a want has been increasingly felt for 
a more scientific education, in order to meet the competi- 
tion of rivals both in this country and abroad. Thanks 
to the liberality of the inhabitants of the town, and of 
Yorkshiremen generally, there is a promise of this want 
being amply met in the future. Already at the York- 
shire College any workman can, for a trifling sum, obtain 
a first-rate education in pure science ; while the engineer- 
ing chair enables a study of the higher le of 
engineering to be added to the experience gained in the 
workshop. 

Before concluding, the author wishes to take this oppor- 
tunity of thanking the engineers of Leeds, who have most 
courteously replied to the questions he has put to them ; 
and he would more especially express his obligations to 
Mr. Joseph Craven, at whose request this paper was 
undertaken, and who, by his extensive knowledge of the 
engineering of the district, has materially lessened the 
author’s ciome in compiling the paper. Although from 
its necessarily superficial nature the paper has done little 
more than indicate the direction in which engineering has 


| progressed, still it is hoped that enough has been said to 


show that the progress made in Leeds towards the ad- 
vancement of engineering, both theoretical and practical, 
is worthy of the home of Murray, Priestley, Smeaton, 
Fairbairn, and Greenwood. 


FOREIGN AND COLONIAL NOTES. 

American Locomotive Building.—The Portland Loco- 
motive Works Company are building twenty-four loco- 
motives for the Northern Pacific Railroad. The Sche- 
nectady Locomotive Works are finishing an order from 
the St. Paul, Minneapolis, and Manitoba Railroad for 
thirty-five locomotives. The Baldwin Locomotive Works, 
Philadelphia, are producing locomotives at the rate of 
600 per annum. Fifty of those which they are now build- 
ing are for the Philadelphia and Reading Railroad Com- 
pany, and will be of the consolidated or dust-burning 
pattern ; 60 are for the Pennsylvania Railroad Company, 
20 for the Lehigh Valley Railroad Company, and 30 for 
the New Jersey Central Railroad Company. The engines 
for the Reading and Pennsylvania Companies are for 
freight purposes ; some are to be delivered this year and 
some early next year. The Philadelphia and Readin 
Company put in an order for 100 locomotives, but nel 
no day for the delivery of the other 50. In addition to 
these large orders, both the Pennsylvania and the Phila- 
delphia and Reading Companies are building engines at 
their own shops. There are now 3000 hands cagieed in 
the Baldwin Works. 


Queensland Coal.—The Queensland Government Geolo- 
gist, Mr. Jack, has returned from his inspection of the 
Queensland coal measures. He reports lovcueaine on 
them, and the prospectors have secured two selections 
containing several seams. The coal is expected to prove 
excellent for steaming purposes, 


Auckland (New Zealand) Harbour Board.—A special 
meeting of the Auckland (New Zealand) Harbour Board 
was held on April 13, to consider a Bill authorising the 
Board to raise, by way of loan, 150,000/. On the motion 
of the chairman (Mr. Crompton), seconded by Mr. T. 
Morrin, the draft Bill as read was adopted. It was pro- 
osed to expend the loan as follows: Calliope Graving 
Jock, 120,000/.; new offices, 4000/.; Hobson-street Wharf, 
6000/., new tees, (Juay-street, 9000/.; stone beacon, Rangi- 
tota, 1000/.; surplus for contingencies, 10,000/.; total, 
150,000/. The engineer, in his amended annual report, 
recommends alterations to Queen-street Wharf, the con- 
struction of a landing and floating stage at the North 
Shore, removal of Devonport Wharf, erection of three 
tees from the reclamation, and the construction of a break- 
water from Hobson-street. The construction of the wharf 
out from Hobson-street will greatly improve the property 
in that locality, and materially extend the harbour 
accommodation, giving ample and sufficient shelter on 
the west side. 


New South Wales Telegraphy.—During the first quarter 
of the present year the revenue derived by the New South 
Wales telegraph department from the transmission of 
messages amounted to 26,453/. 7s. 4d., while during the 
corresponding quarter of last year it was 21,221/. 16s. 6d. 
The increase for the quarter was, therefore, 5231/. 10s. 10d. 


Mineral Wealth of Alabama.—Abundant evidence of 
the great mineral wealth of Alabama has again been 
ee by recent examinations of the coal deposits in 
‘ayette and Walker counties. It is said that the six 
seams of coal which have been discovered, and which are 
from 3 ft. to 7 ft. thick, will probably yield from 5000 to 
10,000 tons per acre, and of a quality unsurpassed by any 
in the United States or Europe, 
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AUGUST 14, 1882. 


after the Applicants’ Names. 


Nos. 


aaa NAMES, &c., 
Dates. OF APPLICANTS. 
Aug. 8 

3761 | Glaser, Mdper. 


9762 |B. E. H. Rousseau, 
| Paris. 
3763 i Barrier and F. 


8764 
765 | Hunt. 


de Lavernede, 


Paris. 
J. Dickson, Seaforth. 
Davis. 


6766 A C. Kirk, Glasgow. 


3767 | haa?” em, 


Man- 


3768 | HL Cuilabine, Shef- 


field. 
3769 | Gardner. 


Wanzer. 


8770 | L. Epstein, London. 


377 


3772 


ge 


Whitcomb. 
Schleyder. 


Lake. 
Lake. 


8773 | Imray. Kudelski. 


8774 


Imray. Mannlicher. 


8775 | J. C. Bloomfield, Blen- 


and J, 


-lung, 
Bally- 


| sae in 
agharan, Ireland. 


776 | J. Wan Flockton. 


3777 | 


led 
iv 


Avg. 


38779 | 
3780 | 
3781 
3782 
3783 


6791 
8792 
8793 
87! 

8795 


3796 | 


8797 


8798 


3799 | J, 
2800 


3801 


3802 | & on 


3808 | 


Augl 
3804 


3805, 


8806 | 
‘807 | 


2808 | | 


8809 


8811 
9812 


3813 


Jensen. Bussiere. 
C.C. Greenway, Graf- 
9 ton, N.S.W. 

Mills, Z'homas. 

A. Kissam, London. 
C. Crozat, Paris. 

J. Beale, Blackheath. 
B. D. Healey, Brig- 


house. 
J. Noble, 
rough. 
| Davey, Headingly. 


Russmann. 


Imray. 
| H. Davey, Headingly. 


Middles- 


Tmrey. Grimime, 
Natalis, and Co, 


Brydges. Sandemann. 


E. P. Wells, London. 
Justice. 
berghen. 
E. K. Mitting, Rye. 
J.8. Willway, Bristol. 
| E. Green, Wakefield. 
Lake. 
W. J. Hinde, London. 


J. Walker and H. B. 
Worsey, Birming- 
m 


am. 
Barlow. Borner. 


Vankeer- 


Wallace. 


H. Smiles, 8tockton- 
on-Tees. 

Jensen. Caillat, 
Hummel. Hallstrom. 
——— Tot- 


8. Thonn, Bris- 
} 
0 

am -Brown. Tre- 


| 
| 8, . “and A. Wood, 
| _ Brighouse. 
|? Cariton, Swindon. 
J. Riley, Glasgow. 


G. Sinclair, Leith. 


\J. W. Kyna.ton, Liver- | 
3810 | 


pool. 
J. and J. H. Shorrock, 
| _ Darwen. 

| C. H. Southall, Leeds. 
| J. 8. Beeman, W. 


pate. and F. King, | 


| J. 8: “Heeman, Ww. 


London. 
Haddan. Brush. 
Haddan. Schmitz, 
Haddan. Grahain, 
Haddan. Kilian, 
Mewburn, Low and 
Johnson. 
J. McGillivray, Glas- 


Johnson. Ducousso, 
Ducousso, and So- 
ciété Anonyme 
Maison Breguet. 

. Mori, Leeds. 
F. Mori, Leeds. 
Clark. Kay y & Beath. 


Clark. Hours-Hum- 
bert and De Liman. 





Taylor, and F. King, | 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 
ComPILED By W. LLOYD WISE. 
| | = . ‘ ; “ i 
No Name. No. Ni ’ No. | N 
ant | oF APPLicANts, | ABBREVIATED TYTLES, &. | a Ae im 
Dates. | 1882 | - 1882 1882 
of the Communicators are given in Italics! Aug 10! i ™ "fe yee “oo we a 
| 3826 | Gu Lamb. Knitting machines. | nicher 3537 Thompson 3555 | Schloesser _ 
isa eee nee Seen 3827 | Harding, King’s Compressing air by the action of Bergwerks Galomon | (Kreutz and 
9808 eS | enn ee ereing electricity. | jon =F & Armant). Bauer), 
. Wal'et, -iron or furnaces. erei 5 55 
ABBREVIATED TITLES, &e. | Aug, || ses |uetinn P| Page | | Coens 
} | 33389 | Gaman 3541 Erskine Blo . 
2829 | T. 8. Wilson and H.T. | Ventilating sewers, soil-pipes, &¢. | 3513 | Bidwell (Meister, ln. 
e, Manchester. 3515 | Trotter. Lucius, & | 3563 | Beard. 
Impocgnating wood for its preserva- | 3830 W. M . Riddell, London. Drying and treating textile fabrics. 3517 | Corliss. Briining). | 3565 | Morriss. 
| $831 | A. K. Huntingdon and Process for extracting precious 521 | Haddan 3543 Robinson. 3567 | Everitt. 
Utilising the force of fluids, air, and W.E. Koch, London. _ metals from their ores, (Czepelka & | 3545 Gijers. 3569 | Blackett. 
water. (Complete specification). 3832 L. Dove, Stratford. Self-acting steam traps, &c. Fritsch) 3547 _ Lorrain 3571 | Dalton. 
Telephones, 3833 | G. little Oldham, T. Machinery | for combing fibres. 3525 | Pickering. (Andre). 3575 | Lorrain 
C. Eastwood, Brad- 3527 Sterling. 3549 rlow 3577 | Boult 
; ford, J. Green, and 3529 | Hoe. { (Krebs). (Herberts ). 
Permanent way for railways. J. Fletcher, Oldham. 3531 | Hoe. 3551 Lake (Burck- 
Bobbins for sewing thread. 3834 _ H. Wilde, Manchester. A "a? for regulatiug electric | 3533 | Hunt. hardt and 
— and training light ord- | Weiss). 
3835 P. and F. M. Spence, e- of alum and salts of 
Decorating eas, 3836 a bee tn d ... ~~ loth, & | 
| mdon. tus for cut clot! Cc. 4 Y J. 
in || Sear | Moore "tlourten oer facture of SS IIl.—Announced August 1 
Be hines 3800 Johnson. Kary. iar ras ind rns 
wing mac ohnson. Kay ac or tilling, seed sowing, : : . . . ‘ 
Preparation of lead for use in secon- excavating, &e. _™ Kame. No Name. No. Name. 
dary batteries 3840 D.T. Keymer and F. Neckties or scarves. 1882 1882 1882 |- 
Mining machines. 3841 oan * London. 2395 Lake (Petry).] 3603 | Dagget. 3621 Morgan- 
iTas. ‘anyjield. Manufacture of arm-pit dress shields.! 317) | Girdwood. 3605 | Hartcliff ‘aaa 
—" and bisulphites for tleach-| 9842 H. C. Jobson, Dudley. — telegraph wires from iron 353) | Fisher and | 3607 Smvth. ( evomiad 
ens wg ; Walker. 3609 | Sidersky and] 3625 Bailey. 
Breks, iJes, or slabs. 9843 | W. Carling, Hitchin. © Working the pneumatic levers of pond Wriekt, anlage Hcnowles) 
organs. ar ey vn ee ans ‘ 
S644 Bryden. Stause ant Rd fare for eins a ee db 
uf. say em ag 
Manufacture of coke, and extraction’ £845 | W. G. Rigden, Lon- Glove fasteners. 3597 eat seogteny: — =) 
of bye-products from coal. don. . e ; | 3599 Darling. 3615 Hopkinson. a 
Gun carriages. | 3846 | W. 8. Smith, High- Regulating electric currents. || 3601 | Von Naw- 3617 1 (Smith). | 3635 
Washing machine. |! osm | op Bate- a aay rocki 3619 Verity. MaSeh midt). 
3847 W. H. Bulpitt, Bir- Lamps for collapsing into a small (Zeitzer . 3637 Emery. 
| Electric lamps. mingham. compass. | Biscumionerei 
Rotary engines. | 8848 I. Beck, Sheffield. Steam engines. } end Maschi| 
yeaa. 3849 | W. cae Shef- Parallel vices. canals 
icycles field. on. 
Asphalte apparatus. £850 Boalt. Dauché and Sagoo ae closing boxes of sheet, Gircllachaft) 
Deniant. — 
Cipeetes the production of gas = G. W. Murray, Banff. App = il ee ee 7 o*. a al 
; 2) 7. ‘ 3 arpar 8 8 an 
mj... Al 63 | 7. Hughes, London water in ong fol ny tion : INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
‘wrnaces, 8853 | F. Pontifex, London. | Closing, fastening, and releasing the COMPLETE SPECIFICATIONS. 
Generating elastic fluid under pres- ‘conn of railway 4 
sure. 3854) J. pag Ashton Bottles for aerated waters. For Particulars ses Corresponding Numbers in Lists of 
Macnines’ for buttonhole and over- Keyn rat , Applications fer Patents. 
head stitching. 3855 | G. Porter, "London. Pneumatic signalling apparatus. - 
Oxidising alcoheis, &e., and produc-| 3856 Lake. eynier. Electric lamps or lighting apparatus. | 
ing concentrated acetic acid. 3857 | G. W, Simmons, Lon- Preparing correspondence paper to a ae x Nn No. | . 
Paint for coating and preserving. don. facilitate opening ofsame. No. Name. No. Name. No. Name. 
Method of extinguishing fire, &c. 3858 D. Watson, Manchester Treating solutions for purifying 1882 1889 1382 
copper ores. _— ; a 
Production of distillates from Kim-| 3859 | H. Scott, Liverpool. | Facing points for tramways. 3762 | Roussean. | 3796 | Lake _ 
meridge shale. 3860 Walsh. | Kayser. Shuttle sewing machines for button- (Wallace). _— 
| ca fue scontani | 3861. h it Blectri pee $1 
vers of fuel economisers. | Pfannkuche, Lon- ectric incandescent lamps. 
Electric lamps. (Complete specisi- don, A. Dixon, NOTICES TO PROCEED. 
| _ cation), Gateshead-on-Tyne : ; sts ; : 
Y= and fixing swing looking- 3862 D. Hancock, Stratford. Valves for steam, & 1.—Time for ye Opposition expires Friday, 
asses 3863 R. Nicholls, Hendon. Deodorising and purifying excreta. | September 1, 1882. 
Locks and latches. Aug. | 
14 De - 3 . 7 ‘ 
- indeed . | 3864. W. 8. Sutherland, Manufacture of malleable iron. No. Name. No. | Name. No. Name. 
oles and stakes for vines, &c. | irmingha | 
Steam steering gear. | $865 I sy. Zie fale r. Stays and busks. » 1882 ; 1882 : 1882 ee 
3866 | J. Liverpool. Valve motions for steam engines. | 1679 Church 1852 Brewer 3202 | Fairbank and 
Boxes from cardboard, &c. 3867 H. Pod r, Bromley, An improved ironing machine. ee Ca ( Soe Robert- 
_ Secondary ba ge and tools. Fchgate H. Davey, | 1008 | eter pe a 3240 PA 0 
ondary batteries. pon : ‘ | . 
| eeieaieia , 3868 E. Smith, ‘West Dul- | Adjustable chair. — — 2142 on Quin) teen —— 
‘ . . 
anes eee. 3869 E. { Paris. Byneme-destele motor machine. | 1720 | Thompson 2455 | Iron. 3461 | Shanks. 
| | 3870 Imray. Russmann. | Steam bo f _.. | (Nauerth). ]| 2541 | Ross. 3495 | Shoebotham 
Timepieces. | 3871 A. B. Brown, Edin- Starting engines, | 1735 | oe as 2679 ag ag ni 
| Hardening and tempering 387 gt and | Folding chairs to form lifebuoys.| 1830 | Jenkin. 
Hayward. (Complete oe ie 
- inting indexes. i 
| | Yat and seam rake apprat ingots _ hat ~amatt om — =e : | 11.—Time for entering Opposition expires Tuesday, 
| _ in @ heated state. 8874 | C. Scriven, Leeds. oo , flanging, and shaping) September 5, 1882. 
—- boilers and mechanical stoking ; 
| __ apparatus. iijammels at 8875 De Pass. Anthoni. Treating yoyo for bleaching, || j a 
Manufacture 0 che s and their | _ dyeing, ani | Mae Saliea a a | ee 
| _ purification from iron. 9878 § Shields, Liverpool. tramway rails of dirt. He ame No ame 0 ame 
| Looms and dobbies. | 3877 W. Rogers, London. | Breechloading 1882 1882 1882 
3878 H. J. Barrett, Hull. | Wheels for wagons, to. | 1709 Britton. 1956 | Handford | 3044 | Erskine 
Cleaning and polishing windows. 3879 | E._W. Brackelsberg, | Type-setting and distributing ma-|) 1712 | Lighbody. (Jarriant). | (Meister, 
| Secondary batteries. | Hagen, Westphalia. chines. (Complete specisicat ton). | 1717 Drake and 1996 | King and | Lucius, & 
aaa - Mui 3 cing. | a 
|| GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. |) ,-5, ,,vuirhead. | |) Kine sosr | take 
| Demisting and measuring electric) For Particulars, see Corresponding Numbers in Lists of 1725 | Glaser (Meisendbach) “Probeen). 
currents, } Applications for Patents. (Liebreich).] 2182 | Harder. 3160 ca 
| 1727 | Fisher. 2220 | Horsfall. ‘arpentier’ 
Electric lamp — I.—Announced August 11, i730 Wetter 2221 | Archer and | 3208 ta nl ° 
Type wiles ons p Printing telegraphs. : (Bredt and | Archer. | 3216 Erskine 
= Z . . : z ! 2224 | Prim. t 
Securing doors and windows. No | Name. | No. | Name. | No -_ | 1735 Rickaby. 2939 | Scheibler. pag 
Type and space holders. 1882 1882 | 1882 1741 Varley. 2544 | ar 5 P Briining). 
Gas engines, 1005 | Beamish. SEL4 | Hansell, | S344 | Layooek: | 749 | Moree <a bed 
2971 | Potter. 332 ar’ 3 5 ake n) || ‘ } Mew - 
Magneto-electrical apparatus for sig-|| 3029 | De Pass (Mason). | 3350 Beeman. 7 | Cee Lc Brantegh. 
nalling on railways. (Quennec). } 3322 | Munro. = | Sa | 1779 | Holt 2575 | Wetter 3322 | Munro. 
3109 | Griinbaum. | 3324 | Portway. 3354 | Bennett. | 3936 | Walker |” (Snoeck) 3362 | Spowage 
3222 | Hart. sees | Mier. 3356 | Comings. | || 1837 | Imray _ 2789 | Howden 3477 | Gillespie. 
Electric lamps. 3224 | Brandon —_| 3334 | Matthews. | 3358 | White and =| | (Bordone). | 2888 | Baxter. _| 3485 | Healey 
Storage batteries. (Huré). 3338 Brindley. A i. 1857 | Blyth. 2999 | ieaehtendl (Hunt). 
Endless band knives for cutting,; 3226 |Toynbee. 3840 | Drummond. | 3960 | Sullivan. | 1858 Leete. | Ross. 3547 | Lorrain 
fabrics. | 228 | Wirth 3342 | Wirth (Farb-] 3362 ae. | 1966 | (André). 
Registering apparatus for the elec- (Pulver- Sabrik, 3364 | Child and | 3975 ve erald, | 3575 | Lorrain. 
tric light. Sabrik . fons Childs. | Biggs, an “ | 
‘ ” il- nner). ’ | 
Electric motors, poe al sii Beaumont. 


H. Emmens, Lon- 
don, 
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PATENTS SEALED. 
I. — Sealed August 11. 
f 
No. | Name. No Name. No. | Name. 
1882 | 1882 1882 | 
693 | Qualter. 872 | Des Veux? | 1099 | Reddie 
699 | Hollingworth. (Cumming } (Swann & 
703 | Wordsworth & Brinker- | Mennessy). 
& Lindley. hoff). 1231 | Gathmann. 
715 | Chevalier. 908 | Lake 1241 | Horsey. 
732 | Gentles. (Mehl). 1415 | Commerell. 
754 | Benson 911 | Parker. 1516 Imray (La 
(Doremus).}| 951 | Abel | Société 
777 | Abel (La Société | Anonyme 
(Schulte. Anonyme | des Cables 
782 | Stubbs and la Laine). | Elec- 
Corrigan. 957 | Vaughan (Le triques). 
785 | Hutcheson & | _ Belleguic). | 1615 | Davies. 
bie. 973 | Brierley and | 1834 | Nightingale. 
789 | Murray. | Brierley. 2047 | Wynne. 
790 | Wigham. 77 | Lake(Smith).] 2215 | Gilbert. 
792 | Lakeman. 1036 | Liepmann & | 2428 | Imray 
822 | Ellis. | Looker. | (Knudson). 
823 | e 1048 | Johnson. 2565 | Jarman. 
| (Grout). 1062 | Clark (Jarre | 2633 | Engert. 
825 | Benson | &Jarre). 2757 | Imray 
| (Stewart). | 1084 Brandon | (Clamond). 
852 | Harrison. (Cottrau). $} 2921 | McLaughlin. 
Il.—Sealed August 15. 
] 
No. | Name. No. | Name. No. Name. 
1882 | 1882 1882 | 
767 | Thompson 880 | Spratt. 1705 | Clark 
| (Miller andj 893 | Jamieson. | (Williams, 
Rohrer). 910 | Johnson. | Williams, & | 
746 | Wintour. 914 | Hellyer. | Williams). 
755 | Weaver. 980 | Poidevin. 2024 | Thorp and | 
763 | Harrington. | 997 | Briggs and Marsh. | 
765 | Maye | _ Booth. 2129 | Johnson and 
767 | Gates 1040 | Brierley and isley. 
| Thurber, | Mitchell. Smith and 
| Thurber, 4] 1074 | Ripley and Taylor. 
| Co.) | _ Scholes. Humphrey. | 
7 Grainger. 1075 | Lake(Sudre).} 26 Cooper. 
771 | Tushaw. 1079 | Crookes. zu Harris. | 
779 | Outram. 1103 | Holden. Farmer. | 
799 | Hamilton. 1168 | Mewburn Alabaster, | 
802 | Morton and (Fender). Gatehouse, | 
| Robinson. ]| 1348 | Thorp. & Kempe. 
811 | Lreab. 1387 | Teague. 2721 | Gillman and 
826 | Adam and 1485 | Wenham. Spencer. 
Stewart. 1560 | Horsepool. 2759 | Lake 
871 | Davison. 1587 | Tribe, (Moffatt). 
879 | Volk. 1699 | Wilson. 2813 | Belknap. 
FINAL SPECIFICATIONS FILED. 
Aug. 5, 5, 412, 561, 564, 567, 571, 572, 573, 577, 579, 580, 
587, 592, 595, 598, 599, 606, 611, 620, 630, 
738, 776, 786, 955, all of the year 13882. 
a: a 594, of the year 1882. 
s 8s 600, 601, 605, 608, 609, 614, 615, 619, 621, 622, 
654, all of the year 1882. 
os Row 624, 628, 629, 631, 632, 634, 635, 637, 640, 687, 
688, 845, 963, all of the year 1882. 
ae Ree 643, 648, 653, 655, 656, 658, 661, 673, 683, 690, 
749, 889, all of the year 1882. 
roc) Sa 669, 670, 677, 686, 689, 691, 693, 754, 793, 872, | 


all of the year 1882. 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 




















No. | Name. No. | Name. No Name. 
1879 | 1879 | 1879 
3085 | Mills 3099 | Crighton $129 | Jordan. 
| (Million). | and Ayton.{ 3130 | Ambler. 
3086 | Jones. 3101 | Méritte. 3133 | Bennett. 
3087 | McInnes. 3103 | Wild. 3135 | Fenton. 
3092 | Shirlaw. 3104 | Siddeley and] 3136 | Johnson 
3093 | Ross. Dearn. (Diot, 
3095 Rogers. 3105 | Muir. Moulebout, 
3097 | Clark (Hey- | 3107 | Gilman and and Yates). 
| mann, | Spencer. 3139 | Taylor. 
Heymann, | 3108 Von Naw- 3140 | Clayton. 
and Hey- | rocki 3141 | Saunders. 
mann). (Miiller). 3146 | Napier and 
3098 | Clark (Hey- | 3114 | Bacmeister Napier. 
mann, (Brand). 3148 | Lowrie. 
Heymann, | 3115 | Newton 3151 | Clark 
and Hey- (Kendall). (Dormitzer). 
mann). 3124 | Phillipson. 3152 | Clark (Sar- 
| 3126 | Smith. miento). 





II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 




















No. | Name. No. Name. No. | Name. 
1875 | 1875 1875 | 
2705 | Bray. 2722 | Ermon. 2759 | Bonneville 
2706 | Hassall and | 2725 | Aitken ard | _ (Legrand). 

| Hehner. Young. 2764 | Bousfield 
2709 | Billington & | 2729 | Wetton. | _ (Bigelow). 

Darbyshire.] 2733 | Atkinson. 2772 | Mills( Maxim) 

2717 | Marsden. 2739 | Livesey. 2775 | Lloyd Wise 
2719 | Brookes and | 2743 | Munn. | (Solvay). 

| Heppenstali.] 2753 | Moody 

| | (Sutton). ! 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 











| not affect the light, viz., platinum or meta y a 
| pared and treated by heat in vacuum. The amount of metal | consequently caused to assume a uniform consistency. (January 


} version of current into power, by means of a centrifugal governor; 





No Name. No. | Name. | No. | Name. 

1879 1879 1879 | 

3191 | Clarke. 3225 | Champney. | 3226 | Abel (Boll- 

8192 | Marxand 3306 | Conquest |} mann and 
Marx. ¢ oe and | Bollinann). 

8196 | Thomas. ucker). 3229 | Wardwell. 














No. | Name. No.| Name. N o.| Name. 
1879 1879 | 1879 
3212 Sutcliffe and | 3230 | Bruce, Sten-] 3234 | Haddan (Du 
Greenwood. | house, Faur and 
3396 Hepburn. McCowan & Fohr). 
3251 Milton (Win- Haddow. 3268 | Lomax. 
stanley). | 3194 | Weldon 
| (Pechiney). 
(unregistered). 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 














DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 
No. Name. No. | Name. No. Name. 
1875 75 1875 
2823 Golding. 2870 | Russell. 2306 Holmes (un- 
2843 | Anderson. rezistered). 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 12, 1882. 








Abstracts marked with.a * relate to applications not proceeded 
with. The number of Views given inthe Specification Drawings | 
is stated in each case after the price ; where none are mentioned 
the Specification ts not Illustrated. | 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
ele, ane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 


578.* Electric The Edison Electric Light 


1880. 





Lamps: 
Company. (7. 4. Edison). [4d.|—The original specification 
described a method of manufacturing lampsin such way thata stable | 
vacuum might be maintained therein, This consisted in separately | 
forming the enclosing globe and the supporting bulb for the | 
incandescent conductor, attaching the wires and incandescent 


| conductor thereto, and then hermetically uniting the parts prior 


to the formation of the vacuum. Within the vacuum chamber | 
only such material was used for the —— and wires as would | 
s of that group, pre- | 


required in the main conductors was capable of being diminished | 
by increasing the resistance of the lamps. The invention also re- 
lated to incandescent conductors of different forms, and to lamps | 
constructed to be readily removable from the holder. The claims | 
were seventeen in number, which, by the present disclaimer, are re- | 
duced to five, claims 3, 4, 5, 6, 8, 10, 11, 12, 13, 16, and 17 of the 
original specification being suppressed ; those which stand relate, 
the first and second to the formation of the vacuum as above de- 
scribed, the third to an incandescent conductor of a single fibre 
formed by first winding its ends with tissue paper and then car- | 
bonising it, the tissue paper wrapping forming an enlarged end | 
which gives a good bearing for the supporting clamps, and the 
fourth and fifth to a separate electric lamp adapted to be readily | 
removable from a holder. (Disclaimer and memorandum of 
alteration filed July 12, 1882). 


3964. Magneto-Electric Machines, &c.: The Edi- 
son Electric Light Company: P. Jensen, London. 
(T. A Edison), [4d.]—This invention, as described in the original 
specification, was divided into four parts, the first of which related to 
the adjustment of the commutator brushes upon the periphery of 
the commutator and the provision of means for permitting the 
removal of a brush without stopping the machine ; the second ‘to 
the connexion of the prime motor directly with the magneto or 
dynamo-electric machine instead of through intermediate gearing, 
in order to obtain greater uniformity of speed; the third to the 
regulation of these machines, when used as engines for the con- 


the fourth to means for communicating motion from the rotating 
armature of an electric motor to the driven mechanism without 
the use of belts or other devices for diminishing speed ; and the 
fifth toa construction of armature in which any one of the coils 
may be removed without disturbing the remainder. There were 
twenty-six claiming clauses. These by striking out the second 
and fourth parts of the invention have now been reduced to the 
four following, being the second, fourth, eleventh and twenty- 
second respectively of the original claims, viz. : 1. The combina- 
tion with a commutator of a series of brushes each mounted 
independently upon a common supporting shaft or bar and inde- 
pendently adjusted substantially as set forth. 2. A brush holder 
formed of two parts, the one for fixed seating upon a proper sup- 
port, the other connected thereto by an adjustable spring union, 
substantially as set forth. 3. A governor for an electric engine 
arranged to break the circuit once in every revolution of the 
governor ata point, and for a fraction of the revolution, dependent 
upon the speed of the engine or amount of load, substantially as 
set forth. 4. A revolving armature for magneto or dynamo- 
electric machines having its ends formed of radial plates suitably 
connected substantially as set forth. (Disclaimer and memoran- 
dum of alteration jiled July 12, 1882). 





1881. 

768. Connecting the Carbon Ends to Conducting 
Wires in Electric Lamps: The Edison Electric 
Light Company. (7. A. Edison). [4d.)—The patent to which 
this disclaimer refers, was for a method of uniting the carbon 
filament and the wires, and then electro-plating the point of 
union, and for different combinations of parts. There were four 
claims, viz. : 1. The method of uniting the carbon filament and 
conducting wires thereto in an electric lamp, consisting in first 
uniting them mechanically in any ordinary manner, and then 
securing ,the union by electro-plating thereon, substantially as set 
forth. 2. The combination of a carbon filament, the conducting 
wires leading thereto, and an electro-plated union or joint, sub- 
stantially asset forth. 3. An incandescent electric lamp, in which 
the union of the incandescing carbon conductor and the conduct- 
ing wires leading thereto are secured and perfected by an electro- 
plated union or joint, substantially as set forth. 4. An electro- 
plating cell provided with a perforated bottom for receiving the 
support of the article to be plated, so that the point of plating may 
be controlled, substantially as set forth. Of the above claims only 
the first now stands. (Disclaimer and memorandum of altera- 
tion filed July 12, 1882). 

5517. Smoking and Reading Chair: J. Sothcott, 
London. (4d. 2 Figs.J}—Is a combination of chair, flap table, 
and articles such as match-box, ash-box, &c. (December 16, 1881). 


5750." Allo , Uniting, and Covering Metals 
Motais: P. de Villiers, St. Leonards-on- 
(4d.]—Refers to various combinations of metal, in boiling 
solutions of which the metal to be covered is suspended. (Decem- 
ber 31, 1881). 


1882. 
18. Substitute for Whalebone, &c.: W. Morgan- 
Brown, London. (G. H. Phelps, Newton, Mass., U.S.A.) (6d. 





3 Figs.]—Long vegetable or animal fibres are bound together, and 


treated with gelatine and chromic acid to form sheets, slaab, or 
strips. (January 2, 1882). 

46. Open Fireplaces or Grates, &c.: W. Haughton, 
London. [6d. 7 Figs.}—An air chamber fitted with heating tiles, 
and extending commute back, sides, and top, receives and warms 
outside air for diffusion within the apartment to be warmed. 
(January 4, 1882). 

53. Mining Coal: W.P. Thompson, London. (J. Du 
Bois, Du Bois, Penn., U.S.A.) (10d. 16 Figs.|—The invention 
consists in boring a hole into the breast of coal to the depth to 
wh'ch it isto be undermined, and then cutting from the hole out- 
ward, by successive actions of a reciprocating chisel or cutter, a 
slot extending beneath the coal, and also when required upwards 
and past the sides of the frame, loosening the body of the coal so 











that it may fall or be forced down. The illustrations show the 
boring tool for commencing the channel. It consists of an augur 
E ending in arose cutter G, and turned by a ratchet brace. ‘Ihe 
shank F is screwed, so that the augur is fed forward at the same 
time that it is rotated. The cutting tool is a chisel-pointed bar, 
which can be slidden backwards and forwards in a guide by a 


handle. (January 5, 1882). 
74. A atus for Ap g and Retarding Motive 
Power . . B. Tibbits, Gites: Gloucestershire. led. 


20 Figs.|}—A quadruple cam is adapted to oscillate on an axisto 
the extent of 90 deg. or less, carrying with ita frame so as to move 
it in any Cirection, and keep it raised or depressed until the cam 
is oscillated into the original position. May be used for actuating 
the braJ.e lever of railway trains. (January 6, 1882). 


77. Machinery for Moulding and Forming Cement 
and other Concretes for Paving, &c.: H. Reid, West- 
minster, ([2d.)—The moulds, filled with concrete, are shaken by 
travelling on a machine over an uneven track, and their contents 


6, 1882). 

82._ Apparatus for Recordin 
the Portion or Portions of a Journey over which a 
Passenger may have Travelled, &c.: J. T. Parlour, 
London, (6d. 11 Figs.)|—Chiefly consists in stamping on the 
ticket the particular sec‘ion of the journey. (January 6, 1852). 

83. Machinery for Reveiming Low or Swampy 
Land Adjacent to Tidal Water: W. R. Lake, London. 
(G. Howell, Philadelphia, U.S.A.). [6d.j)—An endless chain fitted 
with scrapers is actuated by a motor to deliver from the beach to 
another endless chain, which distributes the scraped-up material 
so as to form an embankment. (January 6, 1882). 

86. Steam Generators: J. Jones, Liverpool. [éd. 
8 Figs.J|—h is the furnace situated externally of the boiler. The 
gases pass through openings j j into the elliptical combustion box 


Fixed Amounts and 











c, and thence through tubes } to the uptake d. A double-ended 
boiler on the same principle is also illustrated in the specification. 
(January 7, 1882). 


91. Heddle Frames of Weaving Looms: F. W. 
Pim and T. Sands, Harold's Cross, Ireland. [(d. 3 Figs.( 
—<According to this invention the levers, springs, bands, and 
cords, and also the rocking and tumbling shafts and other over- 
head gear is dispensed with, and in place thereof a frame is 
employed consisting of a top and bottom bar and opposite side 
bars. In the frame there is also an intermediate horizontal bar 
which forms the lower heddle shaft, while the top horizontal bar 
forms the upper heddle shaft. (January 7, 1882). 


95. Electric Lamps: W. J. Mackenzie, Glasgow. 
(6d. 8 Figs.}—The illustrations show a lamp in which the feeding 
of the carbons is effected by forcing them forward, as their ends 
assume, under the wasting action of the arc, a conical or conoidal 
shape through a ring, from which three screws e protrude. The 
ends of these screws form points of a circle less in diameter than 
the diameter of the unwasted part of the carbon, consequently 
it is only the ends that can pass through. This part of the arrange- 
ment appears to be identical with Siemens’ abutment pole. One 
carbon-holder is suspended from pivotted links, so that it 
can be moved back to establish the arc. To effect this an electro- 




















magnet F is provided acting upon an armature upon one of the 
links. The magnetic attraction is opposed by a spring and 
lever H, the latter being so shaped that the more nearly the 
armature approaches the magnet the greater the leverage through 
which the spring acts. When this method of regulation is not 
sufficiently delicate another is employed in which a small electro- 
motor is caused to rotate in one direction or the other by a part 
of the current used to produce the light, or bya battery, the 
current being directed in one direction or the other by a — 
arrangement. The motor is connected either direct, or throug 
gearing, to one of the carbon-holders. (January 7, 1883). 
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100. Weighing Machines for Railway Vehicles, 
&c.: F. Wolff, ‘Copenhagen. (F. Casse, Haarlev, Den- 
mark). (6d. 11 Figs.|—A system of levers fixed in rails, com- 
posed of levers arranged in pairs opposite one another and resting 
with the one end on fixed knife edges, the other ends being car- 
ried by movable knife edges which transmit their movements to 
lower levers fitted in standards. The upper levers are connected 
to the knife edges, which are so attached to the rails that the 
wheels of the vehicle to be weighted rest above the same. 
(January 7, 1882). 

104. Apparatus for the Manufacture of Laminated 
Steel speings. &c.: R. B. Hansell, Sheffield. (67. 6 igs.) 
—The steel plates are shaped by placing them while hot on a 
curved bedplate and subjecting them to pressure. They are then 
tempered by the application of water. The clip hook is fixed by 
the pressure of steam or hydraulic rams. (January 7, 1882). 


07. Machines for Tentering, Stretching, and 
eikerwiae Treating Fabrics, &c.: J. Ashworth, 


Rochdale, Lanc. (id.)—These improvements relate mainly | 


to tentering machines, and some of them to machinery and 
arrangements for treating fabrics before and after they pass 
through the tentering machine proper. They may be used either 


separate from or in combination with the tentering machine, so | 
that the processs will be continuous, and they are applicable to | 


other processes, such as bleaching, calendering, printing, &c. 
Refers also to improvements on former letters patent No. 615 of 
1881. (January 9, 1882). 

110. Treating Fish for Preservation: C. Pieper, 
Berlin. (J. H. G. Walkhof, Hamburg). [4d.|—Are gutted, 
dried, smoked, and packed in sweet oil, with or without spices or 
aromatic fruits. (January 9, 1882). 

119. Window Sash Fastenings: E. R. Wethered, 
Woolwich. (6d. 8 Figs.[—The part secured to the top rail of 
the lower sash carries a bolt somewhat similar to an ordinary door 
bolt. The end of the bolt has an oblong head. 


plate for the bolt to pass through. (January 9, 1882). 


122. Shears for Shearing Sheep, &c.: W. Smith, 
Sheffield. , t 
its shank secured to the meeting ends of the half-bows of a pair of 
ordinary spring shears, so that the two ordinary blades will 
impinge on the fixed blade. (January 10, 1882). 


125.*_ Bottles, &c.: H. H. Fanshawe and A. J. T. 
Wild, London. (2d.)—The neck is formed with a concavity 
holding a stopper, which, when turned, opens or closes the 
passage from the interior to the exterior of the bottle. (Jan- 
uary 10, 1882). 

126.* Mechanically Moulding Small Articles: A. 
C. Henderson, London. (C. G. Picard, Paris). (2d.)—The 
material is passed between two discs turning in contrary directions. 
On the one is sunk the mould, and the other is smooth, (Jan- 
uary 10, 1882). 

127. Hydraulic Motor: C. Burnett, Ladyston, 
Perth, N.B.  (2d.)—Water under pressure actuates a screw 
within a tube, the motion being communicated to shafting. 
(Jauuary 10, 1882). 

131. Fixing Bronze and Brocades on Woven or 
Felted Fabrics: H. Dewhurst, Huddersfield. (2/.|— 


The bronze in a oe state is applied whilst the fabric is passing | 


over a roller, the thickness of the coating being determined by the 
pressure of an inclined plate. (January 10, 1532). 


132." Man a 
from Distilleries: E. Edwards, London. ((aillet and 
Huet, Lille, France), (2d.)—The waste products are treated with 
perchloride of iron and caustic lime and filtered. The solid matter 
is pressed into cakes. (January 10, 1882). 

133. Converters, &c.,for Making Bessemer Steel: 
ohnson, London, (W’. M. Henderson, Steelton, Penn., 


J.H.J I , : Pe 
U.S.A.) [6d. 9 Figs.|—The invention has for object to facilitate 


the prompt removal of a converter for repairs and its speedy | 


return. The trunnions a, instead'of turning in fixed bearings, are 
provided with flanged wheels B adapted to the girder rails C, 


and by means of these wheels the converter can be run in and out | 


of position. A fixed and a movable stop on each rail keeps the 





wheels rigidly fixed when they are required to act as the bearings 
in which the trunnions rotate when the converter is being tilted. 
The central belt is made of two plates of wrought iron with an 
intervening air space y through which the air blast is made to 
circulate to become heated and to keep the belt cool. The specifi- 
cation illustrates a truck for hauling the converter along. (January 
10, 1882). 

134. Treatment of Animal Refuse for the Manu- 
facture of Animal Fat, &c.: J. H. Johnson, London. 
(A. J. Huet, Paris). (4d.)—The crude materials are crushed, 
then macerated in a tank containing chloride of aluminium, and 
the resultant pulp pressed between two metal plates heated by 
steam. (January 10, 1882). 

135. Manufacture of Fire-Lighters: F. Holmes, 
London, 6d. 12 Figs.|—Refers to fire-lighters composed of 
shreds, sawings, borings, &c., which are formed in a stamping 
press with a conical hole through them. (January 10, 1882). 

137. Tip Wagons: J. W. Glover, Warwick. [6¢. 
6 Figs.]—The body is mounted on a raised fulcrum carried by the 
main axle-tree, whereby when the body is tipped it will move 
rearwards clear of the main axle. The forepart of the body is 
raised by a sector rack and pinion. Refers also to telescopic slid- 
ing covers. (January 10, 1882). 

138.” ‘&c.,\ for Railways and Tramways: W. 
Bean, Croydon, and E. Thompson, Nunhead, Surrey. 
{4d. 3 Figs.|—Relates to a rail grooved on two sides and to 
fixing it in thechair. (January 10, 1882). 

P A 


139. Railwa; Genaliing Ap tus: A. H. Perry 
Croydon, and E. J. Houghton, Peckham. (6d. 2 Figs.) 
—The object of the invention is to give notice at gates, crossings, 
k&c., of the approach of a train. To this end a switch is added to 


The part secured | 
to the bottom rail of the upper sash is formed witha vertical metal | 


(6d. 17 Figa.J—A fixed central two-edged blade is by | 


ufacture of Manure from the Waste | 


| the signalling instrument at the preceding cabin in such wise that 
| when the man acknowledges the receipt of a signal indicating the 
| approach of a train agong is sounded at the crossing or gate. E 
| is the handle of the ordinary instrument and C is a bell fixed at a 


| 
| 





gate. When the handleis put over either way the circuit is com- 
pleted at A and the gong sounded. (January 10, 1882). 


140.* Preven the Heating of Railway Carriage 
Axle-Boxes, &c. : M. Clark,London. (H. Bouchard, 
St. Elino, Mobile, U.S.A.) |2d.J—A current of cold air is forced 
into each axle-box. (January 10, 1882). 


141.* Bicycles: C. W. Francis, London. [2d.]—The 


steering rod is carried up behind the seat. (January 11, 1882). 


142.* Manufacture of Iron and Steel Wire, &c.: G. 

and E. Woods, n, c. [(2d.]—Metal-coated 
| wire as it leaves the bath in a heated state is passed into frictional 
contact with asbestos or the like, to remove the superfluous 
metal, polish the surface, and insure adhesion between the two 
metals. (January 11, 1882). 


144. Secondary Galvanic Batteries: H. J. Had- 
dan, London. (£. Boettcher, Leipzig, Bavaria) [2d.)—A solu- 
| tion of pure sulphate of zinc is decomposed by a current and 

thereby zinc deposited on a plate of thin sheet zinc. As an anode 
thin lead foil is employed after having been previously prepared 

by folding it lengthways from top to bottom in order to increase 

its surface. The lead is dipped into an aqueous solution of pure 
| litharge prepared with the zinc solution, and is coated with a thick 
| layer of the emulsion. The oxygen coming in contact with lead 
plate forms on its surface an exceedingly thin layer of peroxide. 
By closing the element the previously deposited zinc is re-dissolved, 
and the original sulphate of zinc produced, while the hydrogen 
reduces into finely divided iead not only the peroxide, but also a 
part of the lead plate. By a new regenerative current zinc is 
again deposited on the zinc plate, while the recently reduced lead is 
| oxidised to peroxide. A few repetitions render the cell ready for 
use. (January 11, 1882). 


145. Umbrella Fasteners: A. C. Henderson. (J. 
Roy and J. Beuste, Paris), {2d.}—A hook attached to the elastic 
band engages ina cup. (January 11, 1882). 


Lithographic and Letter-Press Printing Ma- 
| chines: G. Newsum, Leeds. [6d. 4 Figs.|—These improve- 
ments have reference to the inking and damping rollers. The 
former are mounted in adjustable swivel bearings, in which they 
may be set to any height and worked at any required angle. The 
latter may be set to any required height and have the requisite 
moisture imparted to them from a trough through a train of 
rollers. (January 11, 1882). 


148.* paratus for Increasing the Dluminating 
Power of Gas: J.H. Weston, London. (2d.|—The gas on its 
passage to the burner is deflected upon a sponge saturated with 
| a suitable hydro-carbon. (January 11, 1882). 


150. Apparatus for Extinguishing Fire, &c.: W. 
| Dennis, London. (2d.]— Relates to improvements in the 
| portable pneumatic apparatus described in Patent 301 of 1873. 
| (January 11, 1882). 
| 152. Apparatus for Dyeing or W Hanks of 
| 

Yarn, &c.:; E. ja mtg «RAY (6d. 2 Figs.|—The 
| hanks to be dyed or washed are placed over revolving rollers 
b, made of a central tube and four laths or bars. These 
rollers, of which there are twelve in the machine illustrated, 
can be raised clear of the vat a by the hydraulic rame for the re- 
































moval of the hanks. They are each driven by a spur-wheel, and can 
be rotated in either direction by the reversing mechanism shown 
tothe right of the figure. The outer ends of the rollers are sup- 
ported when at work in the hinged bearings q. The vat is divided, 
for treating braids, into compartments by perforated partitions. 
(January 11, 1882). 
153.* Shuttles for Looms: J. R. Richards, Kirk- 
Lance. (2d.|—The peg of the shuttle closes by means of a 
cam the spring of the peg as it is raised up out of the shuttle, 
so that the cop of weft may be easily placed thereon or removed. 


(January 11, 1882). 
154.° A atus for Lubricating the Spindles of 
tor . Doubling, and 
den, Oldham, Lanc. 


Machines for Pre Gm 
Twisting Cotton, &c,:G. B . L 
(2d.]—Spirals are formed in the bearing or on the spindle to insure 
the circulation of the lubricant whether the spindle be driven to 
the right or left. (January 11, 1882). 

155.* Buttons: 8S. P. Wil London. (R. Behrendt, 
Madgeburg, Germany). [2d.}—Are fixed on the rment by 
means of a bolt, nut, and lock nut. (January 11, 1882). 


156. Treatment of Certain Mineral Phosphates to 
Obtain Useful Products therefrom: D. P , Glas- 
gow. (4d.]—Relatesto the treatment of mineral ph tes con- 
taining either iron or alumina, or both, in order to obtain the phos- 
phoric acid and alumina therein contained. The material is 
calcined, ground, boiled with caustic soda, filtered, the insoluble 
matter washed, and the caustic soda solution treated with silica 
or lime, or lime and sulphuric acid. (January 11, 1832), 








159. Machinery for Making Boxes of Cardboard : 
S. Wood, Cleckheaton, Yorks. [8/. 28 Figs.}—Consists 
in a method of and mechanism for strengthening the angles of 


boxes made of cardboard, &c., by wire staples which are inserted 
through the sides of the box, bent to the angle required, and 
clenched on the other side. (January 12, 1882). 


161* Machinery for Soeetes, T , and Doub- 
ling Cotton, &c.: J. Roussel, ce. [2d.] 
—Kefers to means for driving the spindles in either direction, but 
the specification is not clear. (January 12, 1882). 

62.* Syphon Traps for Drains: A. T. Angell, Lon- 
don. (2d.|—At the bottom of the inlet end is a lip set at an 
angle to direct the incoming water into the centre of the water 
which forms the seal. (January 12, 1882). 


163.* Skates: H. J. Haddan, London. (Hermann 
Wirths and Son, Remscheid, Germany). [2d.J)—Are attached by 
two sole clamps and a heel claw by simply treading on them with 
the foot. (January 12, 1882). 


164.* Shuttle-Boxes for Power Looms: F. W. Pim 
and T. Sands, Harold’s Cross, Ireland. (2d.|—To pre- 
vent the rebound of shuttles, the faller of the stop rod is pro- 
vided with a roller running on an inclined plane, so that by the 
motions of the slay, the roller will cause the finger of the stop-rod 
to operate on the swell or spring in the shuttle box, and cause it 
to expand and contract at the proper time. (January 12, 1882). 


167. Dyeing and Colo Felt, Jute, &c.: J. 

London. (8d. 5 Figs.j—The liquid colour is forced 

and withdrawn through the material by means of com- 

pressed air. A current of hot or cold air is employed for drying 
the dyed fabric. (January 12, 1882). 


168.* Lubricant for Railway Axles, &c.: T. G. 
Alcock, Manc r, and J. Johnson, Stretford, 
Lane, (2d.)—A mixture of tallow, water, and soda. 
12, 1882). 

172. Apparatus for Mixing the Materials Used in 
the Making of Concrete: J. Jackson, London. ‘6d. 
2 Figs.|—The novelty consists in providing a trunk or shoot with 
interior sloping shelves, so as’to thoroughly mix the materials. 


(January 12, 1882). 
173. Producing (Automatically) Signals and 
Sounds in Dwelling-Houses and other 
Buil s in Cases of Fire, &c.: C. B. Crisp, Lon- 
don. [6d 2 bi pe the release of a sensitive cord setting 
free a weight and causing sound. (January 12, 1882). 


(January 


174.* Implements for Polishing Rods, &c.: A. Watt, 
Old Charlton, Kent. (2¢.)—Formed with jaws lined with 
butting leather, &c. (January 12, 1882). ‘ 


175." Machines: T. King, B: 


: irming 
[2d.}—This provisiona] specification is not clear. (January 12, 
1882). 


176. Bedsteads for Military Use, &c.: A. M. 
Clark, London. (4. H. L. Oudry, Paris). [4d. 10 Figs.J— 
Is pivotted at one end on its supports, so that it may be raised to 
a vertical position. The other end rests upon a support, which 
may also be used asa seat. (January 12, 1882). 

177." Manufacture of Steel from the Residuum of 

ite Roasting s, &c.: W. T. Whiteman, 
London. (C. Martin, Bleyberg-Montzen, Belgium). (2d.}—The 
residuum containing less than one per cent. of sulphur is pul- 
verised, washed, mixed with carbonaceous matter, clay, lime, and 
water, and formed into blocks which, when dry, are reduced in a 
furnace. (January 12, 1882), 

179.* Pattens or Attachments to Boots and Shoes: 

. Mayer, Cologne, ~ (2d.J}—A metal plate with 
strips of leather on its under surface is attached tothe boot by a 


front cap and straps passing from the heel over the instep. (Jan- 
uary 12, 1882). 
181.* Velocipedes: G. Moss, London. [2d.]—Refers 


to the steering apparatus and a form of wheel. (January 13, 1882). 


183. Buttons; W. Willeringhaus, London. [6d. 
4 Figs.|—The shank is of metal formed with an eye, which is 
passed into the button and fastened therein by a through pin. 
(January 13, 1882). 


184.* Gas Burners, &c.: T. A. Richardson, London. 
(J. H. Smith, Bugfalo, New York, U.S.A.) [2d.]—The object is 
to heat the gas by the flame of the burner before it is consumed, 
for which purpose it is passed through a tube placed over the gas 
flame. (January 13, 1882). 


185.* Electric Accumulators: H. J. Haddan, Lon- 
don. (A. Morel, Roubaiz). (2d.]—This isa Grove’s gas battery. 
(January 13, 1882). 

186. Manufacture of Coke, &c.: H.J. Haddan, Lon- 
don. (6G, Siebel, Cransac, France). (6d. 2 Figs.}—The furnace 
consists of a series of rectangular chambers about 1.98 metres high 
and .7 metre wide. Each of these chambers is closed by a vault 
and separated from its neighbour by a hollow partition containing 
three superposed horizontal flues communicating with two flues 
under the sole of the chamber, which are again in communication 
with a large collective flue passing along the front of the retorts 
at a lower level than the sole, and conducting the gases of com- 
bustion from all the sections into the chimney. The gases, before 
passing into the chimney, may be used for heating boilers. (Jan- 
uary 13, 1882). 

187.* Apparatus for Admixture of Liquids of Dif- 
ferent Densities: E. J. Whitlock and S. Smale, Lon- 
don. (2d.)—The entering wort passes down a pipe constructed 
after the manner of an ejector and carries air with it. In de- 
bouching it passes through two curved arms which are caused to 
rotate, and thus aid the agitation. (January 13, 1882). 

188. W: and Ventilating Apparatus: J. 
Parrott, W: m. [2d.])—A chamber below the grate of 
the stove isin communication with the outer air and also with the 
air inthe upper part of the room. (January 13, 1882). 


193.* Applioncs to Horseshoes to Prevent Slip- 
ping: J.C. Wo n, Lowestoft. [2d.)—The details 
of the arrangement cannot be understood from the specification. 
(January 13, 1882). 

196. Manufacture of Wine from Beetroot: E. G. 
Brewer, London. (4. and L. Q. Brin, Paris). [4d.]}—The 
juice from the boiled roots is expressed by pressure, fermented and 
filtered through oak tannin, after which the usual grape process 
is followed. ‘‘ The wine obtained by this process is said to possess 
all the qualities of grape wine.” (January 13, 1882). 

197.*_ Apparatus for the Transmission and Rece 
tion of Sounds: W. C. Barney, London. § ([2d.)—The 
carbons of the microphone are placed in a box of non-vibrating 
material and no diaphragm is employed. (January 13, 1882). 

199.* Stoves, Lamps, &c.: J. F. Hoyne and G. B. 
Lovedee. (2d.|—The air to support combustion passes through 
ise) passages in the side of the stove orchimney. (January 14, 
1882), 
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202. nap ag | Solutions Containing Compounds of 
Ammonia: A. McDougall, Penrith. [4d.}—Describes the 
roduction of ammoniacal solutions, urine, or other bye products 
| treatment with a mixture of sawdust, bark, or peat ina divided 
state with calcium or magnesium-sulphate or chloride. 
14, 1882). 

205.* Machinery for Reducing Rock &c.: J. 
C. Mewburn, London. (J. Tayler, New York). (4d.]—Crush- 
ing, granulation, and pulverisation of ore is effected, according to 
this invention, by combined pressure and grinding or rubbing 
between metallic surfaces. In the absence of drawings the 
machine cannot be clearly understood. (January 14, 1882). 

206. Manufacture of Wire-Net: F. W: Frank- 
fort-on-the-Maine. (G. Pickhart, Hagen, Germany). [6d. 
4 Figs.J—Relates to the edges of interlaced wirework, which is 
composed of manifold spiral wires with crossbars as link pins. 
(January 14, 1882). 

211. Fireproof Paint: C. J. Mountford, Birming- 
ham. [2d.)—Finely ground asbestos is mixed with a strong solu- 
tion of silicate of soda in the proportion of five parts of the 
former to three of the latter, the process being conducted at a 
temperature of 160 deg. Fahr. The paste is thinned to the right 
consistency for use by a weaker solution of silicate, and colouring 
matteris added. (January 16, 1882). 

213. hloading Firearms: H. A. A. Thorn, 
London. [4d. 3 Figs.[—Is for improvements on Patent 1242 of 
1881, and has for object to diminish the draw on the trigger in 
cocking and releasing the hammer bolt. The construction of the 
lock mechanism is substantially that of the former invention; a 
and b represent the double trigger now employed. The lifting 
sear c is hinged to the back portion; this is held by the second 


(January 








bY 


trigger so that when the gun is gripped the trigger will be pulled 


into the position shgwn, and will thereby operate the lock action | 


so as to withdraw the hammer bolt to full cock. The front or 
firing trigger a is hinged to the centre of the lifting trigger, and 
works under the lifting sear in such a manner that when pulled by 
the forefinger it removes the sear c from the bent of the tumbler d, 
and the hammer bolt is driven forward by the main spring. 
(January 16, 1882). 

217. Horse Beds: B. W. Holt, London. [2d.|—A 
waterproof mattress stuffed with sawdust. (January 16, 1882). 

220. Material to Form Artificial Ivory, &c.: 
Cottrell, London. [4d.|—Fibre is imme in a saturated 
solution of nitrous acid in sulphuric acid, and after being slightly 


pressed is allowed to stand to complete its conversion, er | 


to Patent 3376 of 1881. Afterwards the fibre is washed an 

immersed in a solution of sulphide of barium, which neutralises 
the remaining acid and renders the fibre non-explosive. To the 
above mixture of fibre and salts, solution of alum, carbonate of 
soda, and silicate of soda are added, and then after drying the 
product is ready to be treated with a solvent. (January 16, 1882). 


224. Electric hting Apparatus, &c.: W. R. Lak 
London. 

lates (1) to the construction of a conductor or light emitting por- 
tion of an electric lamp or lighting apparatus by the deposition of 
a metal or metallic alloy upon a thin layer or sheet of earthy 
material or the like ; (2) to the use of a support or surface coated 
either entirely or partly with a metallic or carbonaceous solution, 
and designed to serve as a base for the deposition of a metal to form 
the light emitting portion of the conductors from which the base 
may or may not be removed ; (3) to the formation of terminals of 
increased section on conductors such as above described ; (4) to the 


formation of a conductor by the compression of highly refractory | 


metal or alloy between rolls or stamps, the metal being heated by 
the passage of an electric current through it ; (5) the employment 
in the construction of a light emitting conductor of a base or sup- 
port of wire gauze upon which metal or carbon is deposited. 
(January 16, 1882). 

242. Apparatus for Loading and Unloading Ships’ 
Cargoes: A. M. Clark, London. (C. B. Meservle, New 
Rochelle, N.Y., U.S.A.) [6d. 8 Figs.J}—The frame of the appa- 
ratus is composed of sections jointed together to turn to any suit- 
able angle to one another. Each section is composed of grooved 
rails pivotted to similar rails of the next section. A pair of 
endless chains run over sprocket wheels at each end of the appa- 
ratus, and are formed of alternately long and short links united 
by cross rods. At the ends of the cross rods are rollers that run in 
the grooves of the rails. The freight carriers consist of YW form 
bars hung to the cross rods. In practice one leg of the elevator 
stands vertically in the hatchway, and the other rests in an 
inclined position on the dock side. (January 17, 1882). 


277. Steam Pumping Engines, &c.: W. D. Hooker, 
St. Louis, U.S.A.) [ls. 4d. 19 Figs.|—The condenser is made 
the bedplate A of the pumping engine. The engine exhaust 
communicates directly with the condensing space, and the pumps 
with the water way of the condenser, so that a vacuum is formed 
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both inside and outside the tubes, and there is no tendency to 
leakage. A high-pressure cylinder C and a low-pressure cylinder 
C! are mounted on one end of the condenser, and drive by direct 
action the pumps B mounted on the otherend. The valve and 
ee of the low-pressure engine are worked by steam from the 

igh-pressure engine, and live steam is supplied directly to the 
low-pressure engine through a pipe leading into the supply 


F. W. | 


2, 
(J. S. Williams, Riverton, N.J., U.S.A.) (6d.]—Re- | Tago 


passage between the two cylinders. The piston rods are connected 
together by a crosshead or yoke G, which is fixed to the rod of the 
high-pressure piston, but has play between stops upon the rod of 
the low-pressure engine, so that a lost motion is obtained which 
allows the low-pressure piston to have an independent motion, 
and to operate to finish the stroke in advance of the piston of the 
high-pressure engine. The case or shell of the condenser is con- 
structed with a water jacket. To allow of the expansion and 
contraction of the tubes there is provided a movable tube sheet or 
inner head, and in connexion therewith a means or device for 
setting up or compressing the packing from the outside of the 
condenser without removing the heads. The pressure on the slide 
valves, which are moved by or in fixed relation to a supplemental 
piston, is balanced by transferring the pressure from the slide 
valve to a supplemental piston, and then counteracting the pres- 
sure on the piston by exposing a corresponding area of the piston 
to the steam pressure in counter directions. A novel construction 
of hand lever is provided, adapted to be brought into connexion 
with the — when required for action, and to be readily dis- 
connected therefrom and thrown out of the way when the piston 
is working with steam. The cut-off mechanism has a controlling 
valve operated by the main piston and connected by adjustable 
stops with the main piston of the engine. Intermediate connect- 
ing mechanism is provided for the main piston to the controlling 
valve cut-off, so that said controlling valve will move in unison 
with the main piston when operated by the same, but in a much 
shorter length of stroke. A hand lever is connected to the piston 
rod for starting the engine. The arrangement consists of a wrist 
pin with a crossbar projecting at right angles to slide in bearings 
in the oscillating hand lever, and arranged to oscillate in a socket 
provided in a block fixed on the piston rod. The block is con- 
nected with the piston rod by means of a groove in the rod, and 
a projection on the inside of the bearing on the block, which can 
be clamped to the rod at will. The inclined partitions that sepa- 
rate the induction and eduction chambers of the pumps are cast 
in an inclined position in one piece with the shell and parallel 
with each other. There isa valved passage between the discharge 
and suction chambers of the pump through which the water can 
be turned back into the suction, the same constituting a drain 
valve as well as a relief valve for the pumps. (January 19, 1882). 


319. Construction of Secondary Batteries: J. S. 
Sellon, London. (2d.)—The supports, retainers, or frames, in 
or on which the active material is deposited, are constructed 
partially or entirely of pieces of metal, carbon, or other suitable 
material, which either is conductive in itself or can be rendered 
so, or on to which strips of lead or other metal can be fixed. 
(January 21, 1882). 


411. Sewerage Gullies: C. Pieper, Berlin.  [é/. 

8 Figs.]—The water passes through a grating te the outlet, near 
to the top. Allthe heavy matter falls to the bottom and the light 
material, such as straw, is retained by the grid. If the latter 
become choked so that the water rises fairly above the outlet, it 
flows over the bend of a syphon, which enters the trap at alow 
| point beneath the grid, but above the normal level of the mud. 
| (January 27, 1882). 
414, Carriages for Advertising Purposes: A. 

| Cracknell, Peckham. [id. 2 Pige-} the patentee claims 
| “the construction of a special advertising car with grooved spaces 
or mouldings to receive metal or other sheets displaying advertise- 

| ments or transparencies for day or night use.” (January 27, 1882). 
415. Velocipedes, &c.: W. H Coventry. [6d. 

| 8 F'igs.}—Refers (1) to double driving gears thrown in and out by 
the steering handle ; (2) to a carrier for the crankshaft; (3) to 
| an — form of chain ; (4) to sociable tricycle. (January 27, 








| 
| 1437. Electric Accumulator: S. Cohne, London. 
H {4d.]—There is applied on a sheet of lead a layer of mercuric sul- 
| phide (Hg S) in the form of cinnabar or vermilion. The coated lead 
sheet is bent into the form of a box or of a spiral, and is used as 
| the positive electrode of the battery. A second sheet is prepared 
| in the same way for the negative electrode. Both sheets are per- 
| forated and are placed in a cell of dilute sulphuric acid. ‘ As 
| soon as the current enters hydrogen is liberated which reduces the 
mercuric — gradually causing a deposition of metallic 
; mercury on the surface of the lead. Immediately the effects of 
| polarisation are manifested local action disappears, then the 
| amalyam formed without being destructive to the lead decom- 
| poses the water, and in that way hydrogen is always conserved, 
and travels backwards and forwards as the cells are charged and 
discharged, and peroxide of lead is thus formed, the precipitated 
sulphur acting as a resistance.” Sulphate of mercury (Hg? OS 03) 
may be used in place of mercuric sulphide. (March 25, 1882). 
1591. Manufacture of Starch and_ other Useful 
Products from Maize, &c.: H. H. e, London. 
(E. Withelin, New York, U.S.A.) [1s. 2d. 19 Fiys.}—Relates to 
the manufacture of certain useful products from grain, and is 
chiefly applicable to the manufacture of starch, sugar, corn syrup, 
and food for animals. The invention comprises various novel 
features. in processes, machinery, and apparatus, of which the 
description occupies fourteen pages in the printed specification. 
The pointsadverted to are too numerous to be summarised within 
our limits. (April 1, 1882). 


2223. Car Couplings: H. J. Haddan, London. (i. 
M. Brooks, Georgia, U.S.A.) {6d. 2 Figs.|—The coupling pin 
of one drawhead is elevated and held as indicated in the head at 
the right of the figure, and the link is arranged as in the head at 


the left. When the cars come together the link secured in the 
drawhead enters the opposite drawhead and forces the dog or 
pawl B upwards and backwards so as to drop the coupling link 
through the pin. (May 11, 1882). 


2325. Boots and Shoes: 8S. K. Hindley, Worcester, 
U.S.A. [6d. 4 Figs.J|—A boot or shoe having its upper 
turned outwards upon an upper sole, a folded welt resting upon 
such outwardly turned portion, the edge of one flap thereof being 
flush with the sole edge, and itscentre being substantially over the 
line of juncture of the upper with the upper sole, the welt, upper, 
and pad sole being united by a seam or row of fastenings out- 
side the body of the upper and passing through the centre of the 
welt, and having a bottom sole attached to and beneath the upper 
sole by another seam or row of fastenings concentric with the first 
and going through both flaps of the welt, the upper, upper sole, 
and bottom sole. (May 17, 1882). 


UNITED STATES PATENTS AND PATENT PRACTIOS. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand, 
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NOTES FROM THE SOUTH-WEST. 


Dock Extension at Cardiff.—The trustees of the Mar- 
quis of Bute intend proceeding with the new dock for 
which grin sy 4 powers have just been obtained. 
The Act requires that the work should be completed 
within five years; but it is certain that long before this 
time the dock will be actually opened for the reception of 
shipping. On Friday Mr. M‘Connochie and his statf 
visited the site of the dock. The ground was marked off, 
and sections and borings taken for the preparation of the 
plans and specifications. These plans and specifications 
will probably be ready within a month, and it is the 
intention of Mr. W. F. Lewis to then solicit tenders for 
the work, which, it is hoped, will be finished in three 
years. Notwithstanding the concessions made by the 
Bute trustees in withdrawing the labour clauses in the 
Bute Docks Bill, and the committee in not allowing 
the increased charges to take effect until the new dock 
is completed, the freighters intend to proceed with 
the construction of a dock either at Barry or on the 
West Mud at Penarth. Plans for a dock in either posi- 
tion have been prepared, and engineers are engaged in 
making a survey of the ground between Barry and the 
Great Western Railway, and between the Great Western 
Railway and Pontypridd. These surveys will be completed 
on Tuesday, and on Wednesday the Freighters’ Committee, 
with several of the leading coal shippers, intend to visit 
Penarth and Barry, accompanied by the engineers, for 
the purpose of deciding which of the two schemes shall 
be carried out. 


The Eddystone Liyhthouse.—At_a banquet given on 
Friday night by the Corporation of Plymouth, Mr. Inglis, 
secretary tothe Trinity House, mentioned an incident 
showing the interest which Her Majesty has taken in the 
Eddystone lighthouses. A few days since, in obedience 
to royal commands, models and drawings of the old and 
new lighthouses were forwarded from the Trinity House 
for the inspection of the Queen, accompanied by Smea- 
ton’s own book in which he had described the work. 


South Wales Coal and Iron Trades.—The exports of coal 
to foreign parts from the South Wales ports were large in 
July, but not so large as has been the case in other 
months. The foreign coal shipments last month were: 
Cardiff, 507,628 tons ; Newport, 105,982 tons ; Swansea, 
82,993 tons; Llanelly, 6221 tons. The foreign coal ship- 
ments for July, 1881, were: Cardiff, 503,628 tons ; New- 
port, 100,404 tons ; Swansea, 60,618 tons ; Llanelly, 5661 
tons. The coastwise shipments last month were: Cardiff, 
73,317 tons; Newport, 68,893 tons; Swansea, 62,179 tons; 
Llanelly, 10,945 tons. For July, 1881, the coastwise ship- 
ments were: Cardiff, 84,964 tons ; Llanelly, 13,235 tons. 
The iron shipments last month were : Cardiff, 8206 tons ; 
Newport, 15,411 tons; Swansea, 648 tons. The coke 
shipments were last month: Cardiff, 1603 tons ; New- 
port, 461 tons; Swansea, 1425 tons. The shipments of 
patent fuel last month were: Cardiff, 12,640 tons ; Swan- 
sea, 26,398 tons. 


‘* The Earl of Dumfries” (s.s.)—On Monday the screw 
steamer Earl of Dumfries, built to the order of Messrs. 
Martin and Marquand, of Cardiff, by Messrs. S. P. 
Austin and Son, Sunderland, left the Wear for her trial 
trip. The engines, built by Mr. John Dickenson, worked 
satisfactorily, and, notwithstanding that the ship was in 
ballast, she maintained an average speed of ten knots per 
hour. After steaming for about four hours the vessel pro- 
ceeded to the Tyne to load a cargo of coal for Genoa. 


Cyfarthfa.—Progress has been made in clearing away 
for the foundations of a new furnace. Mr. Crawshay has 
just entertained a large company of Khmney and other 
officials to luncheon, and the first. steps in the formation 
of the new railway from Cyfarthfa to Quaker’s Yard 
Junction are about being taken. The line is to run 
— George Town right into the new Cyfarthfa steel 
works. 


Bristol and South Wales Wagon te ay Limited.— 


The half-yearly meeting of the shareholders of this com- 
pany was held on Friday at Bristol. Colonel _H. O. B. 
Saville, chairman of the company, presided. The chair- 
man said he thought the report and the statement of 
accounts were of such a simple and plain character that 
they spoke for themselves, and he hoped the dividend 
would satisfy the shareholders that the company was 
going on in its old fashion, and making the same progress 
as for the past twenty years. The reserve fund went on 
growing, and this added to the stability of the company, 
and made it safe in every respect. The report was adopted, 
a dividend was declared at the rate of 10 per cent. per 
annum, and 12501. was carried to the contingent fund 
account. 


Mining in Dean Forest.—It appears from the reports 
of Her Majesty’s Inspectors of Mines, which have been 
laid before the House of Commons, that in the Forest 
of Dean during last year 19 males from 12 to 13, 438 from 
13 to 16, and 3253 above 16, were employed underground 
in mines—a total of 3710, against 3207 in 1880. Above 
om, three males from 10 to 18, 27 from 13 to 26, and 
579 above 16—total 709 employed against 623 in the pre- 
vious year. The total above and below was thus 4419, 
against 3830 in 1880. The quantity of minerals wrought 
was as follows : 817,178 tons of coal, 953 tons of fireclay, 
and 350 tons of building stone. Inthe Bristol district 135 
males from 13 to 16, and 2364 above 16—a total of 2499— 
were ev underground, against 2382 in the previous 
year ; whilst 58 males from 13 to 16, and 549 above 16 
a total of 607, were employed above ground. The total 
above and below ground was 3106, against 2960 in the 

revious year. e quantity of minerals wrought was 

4,218, tons of coal, 7973 tons of fireclay, 140 tons of 
ironstone, and 139 tons of shale, &c, 
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DR. CHARLES WILLIAM SIEMENS. 


CHARLES WILLIAM Siemens, D.C.L. of Oxford, 
LL.D. of Glasgow and Dublin, Ph.D. of Wiirtz- 
burg, is this year President of the British Associa- 
tion, and it will be appropriate at the present time 
to refer briefly to some of the leading points in his 
career which has been in many respects a remark- 
able one. 

Dr. Siemens landed in England when nineteen 
years of age, with little money in his pocket, with- 
out friends, but with plenty of confidence of ulti- 
mate success. He came to this country from 
Germany with an invention, the work of himself 
and his elder brother, who, as Dr. Werner Siemens, 
has since become so widely known. This invention 
related to improvements in electro-plating, and was 
taken up by Messrs. Elkington and Mason, of 
Birmingham, who thus gave young Siemens his 
first start in life. He went back to Germany, but 
returned the following year with a chronometric 
governor worked out with his brother; this, 
though less successful from a commercial point of 
view, brought him into contact with the engineering 
and scientific world, and determined him to make 
England his home. The chronometric governor has 
since been applied by Sir George Airy for regulating 
the motion of his great transit instrument at the 
Royal Observatory, where it is stillemployed. Mr. 
Siemens was just over twenty-one years of age when 
Faraday chose for the subject of a Friday evening 
lecture, the ‘‘ Anastatic Printing Process of the 
Brothers Siemens.” 

During the next ten years he was variously 
engaged, but mainly in matters connected with 
mechanical engineering ; he improved his chrono- 
metric governor, brought out a double-cylinder air- 
pump, and a simple water meter, which has been 
very extensively used in this country and abroad. 
He then turned his attention to the new study of 
the dynamical theory of heat, and the employment 
of regenerators;for recuperating the heat generally 
allowed to run to waste. His first application was 
to a regenerative steam engine he constructed in the 
factory of Mr. John Hick, of Bolton, and although 
an engine of this character was exhibited later on at 
the Paris Universal Exhibition of 1857, the use of 
superheated steam was attended with difficulty, and 
the application of the regenerative principle to 
motor engines has not so far been extensively 
made. The Society of Arts, however, acknowledged 
the value of the principle by giving Mr. Siemens 
the gold medal for his regenerative condenser in 
the year 1850. 

In 1853 he presented his first paper to the Insti- 
tution of Civil Engineers, ‘‘ On the Conversion of 
Heat into Mechanical Effect,” which gained him the 
Telford premium and medal. During the decade 
thus commenced, that is between his thirtieth and 
fortieth years, he described his governor, steam 
engine, and water meter in papers read before the 
Institution of Mechanical Engineers, and read two 
papers on electrical subjects, one before the Institu- 
tion of Civil Engineers on the tests employed during 
the construction of the Malta and Alexandria 
cable, and on insulating and protecting submarine 
cables, the other on the electrical resistance and 
electrification of insulating materials under pres- 
sures up to 300 atmospheres, which was published 
in the British Association Report for 1863. Five 
years previously he established with his brothers, 
Dr. Werner and Mr. Carl Siemens, the firm of 
Siemens Brothers, which has since become famous 
as well for the electrical instruments and machines 
they manufacture, as for the submarine and land 
lines, due to their enterprise, four Transatlantic 
cables, the Indo-European line, as also the North 
China cable, the Platino-Brazileira cable, and others. 

It was during these ten years that he was engaged 
with his younger brother, Mr. Frederick Siemens, 
upon that invention with which his name has since 
been mainly connected, the regenerative gas furnace. 
All heat furnaces formerly discharged, and a great 
many unfortunately still discharge, the products of 
combustion at a very high temperature, and in an in- 
completely consumed state. The first of these evils 
was cured by the regenerative furnace using solid 
fuel in the combustion chamber; a quantity of 
brickwork was so arranged that the hot products of 
combustion could freely pass through it in one 
direction, thus heating it on their way to the 
chimney, while cold atmospheric air passed through 
it in the opposite direction, absorbing heat from the 
heated brickwork, and being raised in temperature 
before being supplied to the fuel on the hearth. The 





second cause of waste was checked by turning solid 
into gaseous fuel, and then by means of double re- 
generators heating the gas and air respectively before 
they combined in the combustion chamber of the 
furnace, to which they were supplied by valves in 
the necessary quantities to allow of complete com- 
bustion. 

With the regenerative gas furnace Mr. Siemens, 
in 1862, attacked practically the problem which, in 
1722, Reaumur had solved experimentally, by making 
steel through the fusion of malleable iron with cast 
iron in a clay crucible. He also commenced his work 
with crucibles, but soon discovered that with the 
enormous quantity of high temperature heat at his 
disposal in the regenerative furnace, it was a waste 
of energy to melt steel in such small quantities. 
He endeavoured to interest ironmasters in his in- 
vention, but had eventually to experimentalise on 
his own account at the Sample Steel Works at 
Birmingham, where, after seven years had passed, 
and much money had been expended, he introduced 
what is known as the open hearth or Siemens pro- 
cess, in which pig-iron is melted on the furnace 
bed, and iron ore then added in the proportion of 
from 20 cwt. to 24 ewt. to 5 tons of pig iron, and with 
M. Emile Martin, the Siemens-Martin process, in 
which scrap iron takes the place of ore. In 1867, 
at the Universal Exhibition of Paris, he was 
awarded a Grand Prix for his regenerative gas fur- 
nace and steel process. After his success at Bir- 
mingham the Landore Siemens Steel Company was 
started, and now produces 1000 tons a week of that 
tough soft steel of specially high quality, which Dr. 
Siemens has been largely instrumental in intro- 
ducing for the manufacture of ships and boiler 
plates, tyres, and for like purposes, where a material 
of high endurance is required. Upwards of 340,000 
tons of this material were made last year in 150 
furnaces at different works in the United Kingdom, 
such as those of the Steel Company of Scotland, 
Vickers and Co., of Sheffield, the Parkhead Forge, 
and others. 

During this decade was also introduced the 
rotary furnace for producing iron direct from the 
ore instead of by puddling pig iron; a very good 
quality of iron has been made by this method, 
which is now mainly used as a feeder to the open 
hearth process. 

During the last ten years Dr. Siemens and his 
firm have devoted much attention to the practical 
application of electricity. In 1867, he brought 
before the Royal Society, on the 14th February, a 
paper containing the results of researches by him- 
self, based on a conception by his brother Dr. 
Werner, on the conversion of dynamical into elec- 
trical force without the aid of permanent magnetism. 
By a very curious coincidence Professor Wheat- 
stone’s paper on ‘‘ The Augmentation of the Power 
of a Magnet by the Reaction thereon of Currents 
induced by the Magnet itself,” was also read at the 
Royal Society on the same evening. 

Another invention of Dr. Siemens which deserves 
special notice is his electric resistance thermometer 
and pyrometer. As early as 1860, when engaged 
in superintending the electrical examination of the 
Malta and Alexandria telegraph cable, his atten- 
tion was directed to the increased resistance of 
metallic conductors due to a rise of temperature, and 
in 1861 a thermometer, the action of which was 
based on this fact, was described by him before the 
Physical Section of the British Association at Man- 
chester. Later on, Dr. Siemens further investigated 
the subject, the result being the production of his 
electric resistance thermometer and pyrometer, 
which has been the means of affording material 
aid to certain branches of scientific research. This 
instrument formed the subject of the Bakerian 
Lecture for the year 1871, and upon it has been 
founded Professor Langley’s recently invented 
‘* bolometer.” 

Five years ago, when Dr. Siemens brought before 
the Iron and Steel Institute his proposal of great 
power centres for driving either by means of 
natural sources of energy, or large and powerful 
engines, dynamo machines for supplying light and 
power over areas of sixteen square miles, only a 
few accepted the possibility of such a consum- 
mation, and yet now the Government has brought 
in a Bill to effect a similar result. 

Dr. Siemens has been President of the Institu- 
tion of Mechanical Engineers, twice of the Society 
of Telegraph Engineers and Electricians, which was 
founded under his auspices, and of the Iron and 
Steel Institute. Oxford, in 1870, made hima D.C.L., 
while Dublin, only a few months ago, and Glasgow, 





in 1880, conferred on him the degree of LL. D., and 
more recently still, the University of Wirtzburg 
bestowed on him its honorary Ph. D. Dr. Siemens 
is member and honorary member of many European 
and American societies, while he has received recog- 
nition of his services to pure and applied science 
from the Emperor of Brazil, the Shah of Persia, and 
from France, both under the Empire and Republic. 


COPPER REFINING IN JAPAN. 
By Epmunp F. Monpy, F.C.S. 
(Continued from page 4). 

Tue furnace in which the refining process is 
carried on is a simple cavity in the ground, ellip- 
tical in horizontal section, and semi-elliptical in 
vertical section. Its dimensions are 144 in. long, 
and 11 in. wide at the top, and 13 in. deep. 

The blast is provided by two bellows, the same 
size as those used in the Awashibuki process. The 
blast pipe enters at the back of the cavity a little 
below its upper edge, and has an inclination (about 
40 deg. to the horizontal) downwards ; the nozzle 
is about 12 in. in diameter. The cavity is covered 
over with the usual form of hood to carry off the 
smoke and gaseous products, and is itself repaired 
after each day’s work by relining it with the usual 
mixture of clay and charcoal dust. The upper edge 
requires to be more or less repaired after working 
off each charge. The charge consists of from 200 Ib. 
to 250 lb. of copper from the liquation hearth. Of 
the two operations observed, only one will be given 
in detail, as the manipulation is practically the same 
in all the refining operations. 
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REFINING PROCEss. 

The fire was made up at 6.57 a.m., and four 
minutes later the copper was thrown on top of the 
fire in lumps as it left the liquation hearth. When 
the whole was charged, it was covered with char- 
coal, forming a heap over and around the cavity. 
From the first the bellows had been worked 
steadily and vigorously, and they continued to be 
sofor sometime. At 7.14 a.m. the fire, which was 
in intense combustion, was partly removed to 
examine the interior, the bellows being slackened 
in the mean time. The metal was only slightly 
melted, and the solid lumps were pushed before the 
blast. During the next hour the fire was opened 
in this manner about eight times, and on each occa- 
sion the bellows were either slackened or stopped, 
but in the intervals they were worked as vigorously 
as ever, producing such an intense fire that it was 
necessary to frequently quench the surface by 
sprinkling water upon it, while sometimes a quantity 
of red-hot charcoal was removed from the fire, 
quenched with water, and returned to it with the 
same objects, namely, the concentration of the heat 
and the prevention of unnecessary consumption of 
fuel. 

At 7.35 a.m. the metal was all melted, and at 
7.52 a.M., the fire having somewhat burned down, 
the remaining portion of the charge of charcoal was 
added toit. At 8.12 a.m., one bellows was stopped 
and the other was slackened so as to produce a very 
gentle blast. At the same time the fire was wholly 
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withdrawn and partly quenched with water, after| The charcoal was not weighed, but was about the | 


which the surface of the molten metal was made | same as the other operation. 
clean by skimming off a small quantity of slag with | Another peeling took twenty minutes, and yielded 
the usual kind of skimmer. forty-three rosettes. 

The surface of the metal was about half aninch| The poling process is conducted in clay crucibles, 
below the lower edge of the blast nozzle, the gentle 'which are made at the works a few days before 
and steady blast from which produced a pretty | being required for use, and in the interval they are 
display of ripples over the surface accompanied by a | gradually and carefully dried by being placed day 
shower of sparks, consisting mainly of shots of | by day nearer to one or other of the furnaces. They 
copper coated with suboxide. These formed a layer | are approximately egg-shaped, with the smaller end 
of dust around the edge of the cavity similar in ap-| cut away. Their dimensions are as follows : | 
pearance to the dust deposited around an ordinary in. 
iron refinery. At 8.24 a.m.’ peeling commenced, % 
that is the removal of the copper in solid crusts or 108 
‘‘ rosettes.” This operation was performed by in- | ij a ey gt 
serting the hooked and pointed end of an iron tool | (at mid height) outside ... 105 
in the liquid mass, and holding it there until a solid | ” inside 7 
crust was formed, when it was lifted out, and the; Three lips are formed equidistant round the 
operation repeated. The formation of the few first ;mouth by cutting away the inner edge to within 
crusts was assisted by sprinkling water on the sur-| } in. of the outer edge, which latter is left circular. 
face, but as the temperature of the cavity cooled | The thick portions serve to receive the grasp of the 
down they formed sufficiently rapidly without this. | tongs while pouring. 

The rosettes as soon as formed were, with the) The fiumnace in which these crucibles are heated 
exception of the first three or four, thrown into! consists of a circular cavity in the ground, about 
water, which produced the well-known beautiful | 16 in. in diameter and 15 in. deep. The blast pipe 
tint upon the surface. The first three or four were | is made of copper, and projects into the cavity from 
more irregular in form, darker in colour, and appa- | its upper edge. The furnace is provided with the 
rently more highly oxidised than the others. ._ | usual hood and chimney for carrying off the smoke. 

The peeling was finished at 8.43.4.m. During! By the side of the furnace a tank is sunk in the 
this operation the spare bellows-man assisted the | ground, in which the casting moulds are placed. 
smelter in renroving the rosettes. These moulds consist of a wooden framework, into 


which is pressed a thick layer of canvas. Great 
‘ care is bestowed in forming the moulds. They are 


Outside diameter of top... 
Inside ‘i Bas 
Height, outside measure 

Depth inside 
Greatest diameter 
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re-made after each casting, and the canvas is very 
jcarefully examined for holes, which are either 
|drawn together with a needle and thread or are 
carefully stuffed with wadding. The canvas, before 
| putting in the frame, is made compact by hammer- 
| Ing it down with a smooth stone, and is afterwards 
| beaten into the frame in the same manner. The 
| mould thus prepared is held in place by loading its 
| edges with pigs of copper. By the side of the tank 
is a tub covered with straw, into which the water 








| operation, and while still highly heated, the straw 
| binding assisting in retaining the heat of the water. 
| The tub is provided with a tap at the bottom, by 
| which means the tank is easily filled when required. 

The additional hot water required for each ope- 
ration is heated in an iron pot suspended over the 
fire during the melting of the charge. 

Three men are employed at each furnace, the 
head man, wholooks after the fire, makes the moulds, 
&c., a helper, who does less important work of a 
similar nature, and a bellows man. 

The following is an account of one of many ope- 
rations witnessed, all of which were similar : 

At 7.18... the crucible was returned while red- 
hot from a previous operation to the furnace cavity, 
and immediately afterwards a new clay nozzle was 
put on the end of the blast pipe, which projected 
over the edge of the crucible and pointed down- 
wards into it. The red-hot charcoal from the pre- 
vious operation was then returned, filling the 
crucible and the space between it and the furnace 
cavity. The charge of 93 1b. of refined copper 
was then thrown at the back of the crucible in 
such a position as to melt and flow down into it. 
This occupied four minutes. The bellows were then 
started and a quantity of charcoal thrown over the 
copper, not quite covering it, when the pot of water 
was hung over the fire to get hot. 

At 7.50 a.m., 2.5lb of unmelted charge was with- 
drawn, the crucible being full, and immediately 
the fire was removed, the clay nozzle broken off, the 
surface of the metal was covered over with fine 
charcoal dust. At 7.51 4.m. poling began. In this 
operation a stick of charcoal is held in the molten 
copper as long as any combustion takes place. The 
charcoal is made from oak, and the sticks used are 
of good quality, and about 15 in. long, and 14 in. to 
24 in. in diameter. It sometimes, but rarely, 
happens that one is burnt down to the surface of 
the metal (that is, about 64 in. of it are burnt away) 
when a fresh stick has to be taken. The action is 
at first rather violent, sending shots of metal 6 in. 
to 8 in. above the ground, but after a few minutes 
it passes off and all action ceases, which is the only 
indication of the termination of the operation. 
While this had been going on the tank was filled 
from the iron pot and the adjacent tube. At 
8.1 4.M. poling was finished, the head man then 
skimmed the surface, and the charcoal dust was 
blown away by a sharp stroke or two from the 
bellows. 
































Pottne Process. 


As soon as the whole of the copper was removed, 
the cavity was cleaned out and slightly repaired, 
when it was ready to receive the next charge. The 
fire was returned for the next charge at 8.50 a.m. 

Details of Two Refining Operations. 
Charge, rough copper 208 lb. 
(a) Products : 
Rosettes, 39in number __... a 
Oxidised mass from edge of cavity 
Slag = ee vice 
Total 
Time : 
Began at om 
Peeling began at 
9) finished at ... ve sae ae 
Time occupied, 1 hr. 46 min. 
Charcoal used, 125 1b, 
(2) Charge : 
Rough copper (1) 
(2) 


” 


Total 
Products : 
Rosettes, 45 in number 
Slag... re a 


Total 
Time : 
Began at ae 
Peeling began at 
» finished at ... » _ ‘ 
Time occupied 1 hr, 40 min, 





from the tank is laded immediately after a casting | 
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The crucible was then removed and placed ona 
| bed of charcoal dust, the surface of the metal was 
| thoroughly cleaned by a small brush of bamboo 
‘strips, after which a few strips of charcoal were 
spread over the surface. 

At 8.5 a.M. pouring commenced. Great care igs 
taken in the pouring in order to prevent explosions, 
which sometimes cause serious damage and loss of 
life. A gentle stream of about a quarter to three- 
eighths of an inch in diameter was kept up during 
the operation. The tongs are held overhand, and 
grasp the crucible on the thick part of its mouth 
opposite to the lip being used. While the head 
man is pouring, the helper keeps the water in cir- 
culation by lading it out and allowing it to fall 
the a height of about 3 ft. or 4 ft. back into 





the tank. He also removes the cakes of copper 
from the moulds as soon as they are solid, the 
|pourer resting meanwhile. A lump of copper 
| solidities on the tongs during the first pouring, 
| owing to the crucible being full, which is knocked 
off and returned to the crucible. 
At 8.12 a.m. pouring or casting was finished, and 
immediately another operation was commenced. 
The loss of finished copper noted in two charges 
differed by 2.77 per cent., in the onecase having been 
5.5 per cent., and in the other 2.73 per cent. The 
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SMELTING LITHARGE. 
rough copper and slag were slightly greater in the 
former than in the latter, while the actual loss in 
the former was 1.65 per cent. 
These differences are, however, no greater than 
might be expected in such operations. 
The next operation is smelting of the litharge. 
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Siac SMELTING Process. 
The furnace used for this is of the ordinary kind. 
The dimensions are about 18 in. long, 14 in. to 15 in. 
wide, and 14 in. to 15 in. deep, the form being rectan- 
gular, with the corners well rounded off, and the 
edges at the bottom are similarly rounded. It is 
lined with the usual mixture of clay and charcoal 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Ovr article last week (vide page 162 ante) on the 
Leeds meeting of the Institution of Mechanical 
Engineers dealt with the proceedings on Tues- 
day and Wednesday, the 15th and 16th inst., and 
we now have to speak of the two remaining days of 
the meeting. Before dealing with these days, how- 
ever, we desire to say something further respecting 
the conversazione which was held on the Wednes- 
day evening, and which the demands upon our 
space last week compelled us to dismiss with a few 
words. 

THE CONVERSAZIONE. 

As recorded by us last week, the conversazione 
was held at the Philosophical Hall, in Park-row, 
and it was attended by nearly 600 guests, the 
various rooms being illuminated by eleven Brush 
are lights and a dozen Lane-Fox incandescent lamps, 
the whole supplied by the Yorkshire Brush Electric 
Light and Power Company, Limited. In the Lecture 
Hall the chair was taken at 8.30 p.m. by Mr. James 
Kitson, Jun., the chairman of the Executive Com- 
mittee, who opened the proceedings by a short 
address, in which he especially referred to the 
liberal spirit of the manufacturing engineers of the 
district, who had freely thrown open their works 
for inspection, and who, he remarked, were firmly 
of opinion that steady progress was best promoted 
by the free interchange of ideas and information, 
and that ‘‘ when they found an individual or a firm 
‘* backward in showing his or their establishment or 
‘‘implements,* they naturally and truthfully came 
‘*to the conclusion that that establishment was very 
‘much behind its competitors.”” At the conclusion 
of Mr. Kitson’s address, Mr. Henry Davey gave a 
brief description of some of the chief exhibits which 
had been collected for the inspection of the visitors, 
and Professor Riicker, of the Yorkshire College, 
then proceeded to deliver a lecture on ‘The 
Dynamo-Electric Machine and Electric Trans- 
mission of Power.” This lecture dealt clearly 
with the subjects to which it related, but it was 
necessarily of a popular character, and it is unneces- 
sary that we should summarise it here. 

Professor Riicker was succeeded by Mr. T. R. 
Crampton, who read a paper on his system of 
excavating the Channel Tunnel. This is a system 
of which much has lately been said, and our readers 
will therefore peruse with interest Mr. Crampton’s 
paper, which we propose to print in extenso in our 
next week’snumber. We shall havesomething to say 
respecting Mr. Crampton’s proposals in a future 
issue. 

The last lecture delivered was one by Mr. Thomas 
Fletcher, of Warrington, on ‘‘ Flameless Combus- 
tion and Fuel Utilisation.” This lecture, which 
was illustrated by experiments, was of much inte- 
rest, and dealt with a curious phenomenon which, 
although not exactly novel, has yet not hitherto 
received the attention it deserves. This phenomenon 
is the power of certain heated bodies to determine 
the chemical combination, without flame, of gases 
brought into contact with them, the best known 
instance of this power being that afforded by a coil 
of fine platinum wire immersed in a mixture of 
oxygen and hydrogen gases. Mr. Fletcher, how- 
ever, has for some time past been investigating this 
matter, and he has developed for practical use what 
was previously but an interesting laboratory experi- 
ment. The successful labours of Mr. Fletcher in 
designing and constructing various apparatus for 
economically applying the heating power of coal 
gas are well known, and it was while experimenting 
on this subject that his attention was called to the 
‘¢ flameless combustion” above noticed. In experi- 
menting with gas and air burners Mr. Fletcher 
proved that the smaller the flame produced the 
greater the heating effect which could be obtained 
from the consumption of a given quantity of 
gas, and this led him to reduce the flame as much 
as possible with the ultimate result of proving 
that under the most favourable conditions for 
heating the flame would entirely disappear. For 
instance, if a ball of iron wire be heated in the 
flame of a gas blowpipe and the supply of air be 
gradually increased, the jet of flame will become 
shorter and the temperature gradually rise. Then 
if after the ball of wire has become heated the 
gas tube be pinched momentarily so as to extin- 
guish the flame, it will be found that as this extinc- 
tion occurs there will be a sudden glare of heat 
and the iron will be fused. A similar increase 
of heat during the flameless combustion is shown 
if a lump of fireclay be substituted for the iron 





wire, and petroleum vapour may be used in the 
experiment in place of coal gas. The whole matter 
is, a8 we have said, of much interest, and we hope 
hereafter to have more to say about it. The con- 
cluding portion of Mr. Fletcher's lecture related to 
the utilisation of heat at present wasted, and 
amongst other suggestions he recommended that the 
hot condensing water discharged from many mills 
should before being delivered into the cooling 
ponds be turned to account for heating glass-houses 
in which fruit, such as grapes, pines, &c., could be 
raised. At the first glance this suggestion of Mr. 
Fletcher’s may appear somewhat Utopian, but upon 
reflection it will, we think, be one that is well 
worthy of consideration. Said Mr. Fletcher: “ If 
‘a nurseryman got a perfectly steady heat, under 
‘control, in any quantity for nothing, he would 
be able to supply at a price which would quickly 
extinguish all competition. Given the climate 
under control all the year round, the same space 
would raise half a dozen crops every year of 
‘* things which will always command a high price 
: With glass-houses there is always the 
‘advantage that they are almost independent of 
position provided light is available. Some of the 
best and most productive houses are in the heart 
of towns and chemical manufacturing districts, 
and this applies more especially to houses worked 
at high temperatures, where the ventilation is 
‘* limited.” Of course, one difficulty which Mr. 
Fletcher would meet with in carrying out this sug- 
gested plan in practice, would arise from the fact 
that the mills to which he chiefly refers are not 
worked at nights, nor on Sundays, so that there 
would be long periods during which the supply of 
waste heat would cease. We do not know whether 
Mr. Fletcher has devised any special provision for 
dealing with this difficulty. 

The rooms of the Philosophical Hall contain 
some interesting zoological and geological collections, 
but besides these there had been got together for 
the inspection of the visitors to the coversazione, a 
number of models, &c., worthy of notice. Amongst 
these was a model of Messrs. Fowler and Baker’s 
magnificent bridge over the Firth of Forth ; one of 
Laval’s centrifugal cream separators driven by a 
Biirgen dynamo-electric machine employed as a 
motor, and supplied with ourrent from a Brush 
dynamo machine in an adjoining street ; a model of 
Parson’s variable expansion gear, illustrated by us 
the week before last ;{the original model of Blen- 
kinsopp’s locomotive (described as the first com- 
mercial successful engine used on any railway) ; a 
model locomotive made by Murdock in 1784; a 
self-registering ship’s compass contributed by Mr. 
Pickwell ; and models of the hydraulic coal hoist 
and train boats used on the Aire and Calder Navi- 
gation. This last-mentioned arrangement, it may 
be remembered, was specially referred to by Mr. 
Westmacott in his presidential address (see page 
167 ante) as an excellent example of a labour-saving 
system which was capable of development on a still 
larger scale. The system in use on the Aire and 
Calder Navigation was devised by Mr. Bartholomew, 
and consists in the employment of ‘ train-boats” 
each made up of a number of compartments hinged 
together in a simple manner, which permits of free 
articulation. The train of compartments may either 
bepropelled or towed. Whentowed, as manyas thirty 
compartments are linked together, but when pro- 
propelled the ‘‘ train” consists of ten compartments 
steered by means of wire ropes along the sides, 
these ropes being actuated bysteam power. The com- 
partments are 19 ft. 8 in. long by 15 ft. 14 in. wide 
and 7 ft. 7 in. deep, and they carry from 35 to 40 
tons each. The unloading is done by the hydraulic 
hoist above referred to, this hoist, which has a lift- 
ing capacity of 42 tons, raising each compartment 
bodily ‘a height of some 30 ft., and tipping its 
contents into a shoot which conducts them into the 
vessel to be loaded. Each hoist is capable of ship- 
ping coals at the rate of 150 tons per hour. 

Besides the models already noted, there were 
others of Mr. Cowper’s hot blast stoves, and of Mr. 
Henry Davey’s governing and reversing gear (illus- 
trated by us on pages 8 and9 of our last volume); pho- 
tographs of Mr. Webb’s compound locomotive, and 
an observatory hive showing the bees at work, 
contributed by Mr. Daniel. Excellent music was 
also provided at intervals in the course of the even- 
ing, and altogether every pains were taken to make 
the conversazione a thorough success. 
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Since Lever Testrinc MacHINEs. 
We noted in our last issue the reading at the 





Testing Machine,” by Mr. J. Hartley Wicksteed, 
of the tirm of Messrs. Joshua Buckton and Co., of 
Leeds, and we at the same t'me summarised the 
discussion by which its reading was followed on 
that day. We now have to deal with the adjourned 
discussion, which was resumed at the meeting on 
Thursday the 17th inst. On Thursday morning the 
discussion was re-opened by Mr. James Kitson, 
Jun., who inquired as to the effect of holding test 
samples in clips as compared with the plan of 
applying the strain to them through pins passed 
through holes in the specimens, the ends of the 
latter being of course enlarged where they were 
traversed by the pins. His own experience was 
that specimens tested by the use of clips failed at 
about 5 per cent. lower strain than if tested with 
pin holding. 

Mr. David Greig remarked that proper testing 
machines, and the establishment of a proper system 
of testing, were desirable in order to avoid the use 
of material which would fail after it had been 
worked up. He considered that the manufacturers 
should raise no objection to their materials being 
properly tested, as the application of such tests kept 
their servants up to the mark. He also considered 
it desirable that in large works a chemist should be 
employed to test regularly the quality of the 
materials received. 

The next speaker was Mr. Daniel Adamson, who 
spoke at considerable length. As regarded testing, 
he considered that not only did the user want to be 
protected against bad material, but the manufac- 
turer also required protection against the user, for 
good material was often spoiled by bad treatment. 
Mr. Wicksteed’s testing machine he considered 
very simple, but owing to its fulcum being raised 
above the line joining the other centres, its action 
would be sluggish, and this was not allowable in a 
testing machine when it was desired to watch 
carefully the effect of each addition of strain. The 
great merit of the machine lay in the employment of 
the single lever and weight ; but this arrangement 
was not all that could be desired, as with each addi- 
tion of strain the inertia of this big weight had to 
be overcome before the lever was put in motion. In 
his (Mr. Adamson’s) testing machines he employed 
compound levers having the total ratio of 1000 to 1, 
and he considered this the better arrangement. In 
the single lever machine, witha weight weighing a 
ton, the movement of the lever through 2 in. 
involved the expenditure of 20 eight-inch tons, 
while in his machine the moving weight was one 
hundred-weight, and the movement of the weight 
through the same distance only involved the expen- 
diture of 20 eight-inch hundred-weights. Even this 
he did not consider all that was desirable, and he 
was now constructing a machine in which the total 
ratio of the levers was 10,000 tol. As to the 
possibility of making twelve tests per hour with Mr. 
Wicksteed’s machine, he should doubt the accuracy 
of tests so made ; the carrying out of a test properly 
involved careful observations which could not be 
hurried. With regard to Mr. Kitson’s ques- 
tion about the holding of test specimens, he 
considered the grips better than pins, as his 
experiments had shown that the former gave 
the most equal distribution of strain through- 
out the specimen. The grips also had the ad- 
vantage of enabling pieces of iron cut from the 
bar to be tested without further preparation, and 
thus facilitated regular testing in the workshop. 
By the employment of suitably made clips, angle 
iron could also be dealt with readily. The distance 
between the fulcrum and the point of attachment 
for the specimens in Mr. Wicksteed’s machine he 
considered rather short ; he should have preferred 
Gin. to3in. His experience was that a compound 
lever machine was no more likely to get out of 
order than one with a single lever, while the 
multiple lever ‘machine had the advantage of ena- 
bling observations of elongation to be made with far 
greater exactitude. Accuracy was a matter of great 
importance in testing machines, and the correctness 
of the ratio of the levers could be readily tested by 
applying test gauge pieces to ascertain the relative 
movements at the two ends of the system. Mr. 
Adamson next spoke of the advantage, when sudden 
strains had to be resisted, of using material giving a 
high percentage of elongation before fracture, and 
thesystem of adopting oil tempering for gun tubes he 
considered wrong, as although this treatment raised 
the breaking strain, it diminished the amount of 
ultimate elongation. Mr. Wicksteed’s machine he 
considered scarcely powerful enough, as it was only 
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capable of applying a strain of fifty tons per square 
inch, while a good class of steel for bridgework 
would carry fifty-five tons per square inch, and it 
was also desirable to test samples of tool steel which 
would bear still higher strains. 

Mr. Benjamin Walker agreed with Mr. Adams mn 
as to the importance of testing, and as to c« mmplaints 
being sometimes made of material when the treat- 
ment only was at fault. A single lever testing 
machine, such as Mr. Wicksteed s, he considered 
quite good enough for all ordinary work, but he 
preferred the multiple lever machine as really best 
when very careful observations had to be made. 

Mr. Arthur Paget, who spoke next, said that he 
believed it might be shown that both Mr. Kitson 
and Mr. Adamson were right in the opposite 
opinions which they had expressed as to the rela- 
tive merits of grips and pins for applying the strain 
to test specimens. The fact was that the effect of 
the mode of holding depended upon the quality of 
the material which was being tested, With a rigid 
material the system of free holding (such as that 
afforded by the use of pins) was the best, but with 
a very ductile material the grips answered perfectly 
well. Mr. Kitson had stated that he had found 
grips cause a loss of 5 per cent. in the strength, 
but he (Mr. Paget) had found that in testing very 
thin steel hardened to a spring temper in grips the 
loss sometimes amounted to as much as 50 per cent. 
With regard to Mr. Adamson’s remarks as to the 
alleged sluggishness of Mr. Wicksteed’s machine 
caused by the position of the centres, this was an 
error, Mr. Wicksteed having distinctly stated in 
his paper that the weight moved along a line drawn 
through the two centres, so that Mr. Adamson’s 
objection was founded on a misapprehension. For 
practical shop use he considered that it was quite 
possible to make twelve tests per hour with Mr. 
Wicksteed’s machine. 

Mr. Druitt Halpin stated that he had had an 
opportunity of inspecting Mr. Wicksteed’s testing 





machine at Messrs. Buckton’s, and that the only | 


objection he could see to it was its price. 
machine worked with very little friction, the lever 
being readily moved by a weight of 2} lb. applied 
to the short end. This was a very good result, but 
was not exceptional, as he had seen a 400 ton test- 
ing machine moved by a weight of 40 grammes. 
The author had spoken in his paper of keeping the 
lever floating as the weight was run out, but he 
(Mr. Halpin) did not think this practicable. His 
objection to most testing machines was that they 


did not give sufticient information ; he had lately | 
; our pages. 


had an opportunity of witnessing the action of a 


The | 


| gear under different conditions of working. Further, 


| sion gear which he had himself devised, and which 


machine which during the progress of a test fur- | 


nished a diagram showing the behaviour of the 


material experimented upon, the elongation under | 


each increase of strain being clearly indicated. This 
he considered a very desirable arrangement. It 
had been proved by the action of this machine in 
some thousands of samples that within any reason- 
able limits the time expended in applying the strain 
to a test piece had no appreciable effect on the 
results. He could not agree with the opinion which 
had been expressed by one speaker that too much 
testing was done now-a-days. On the contrary, he 
considered it most desirable that materials should 
be regularly tested, and he gave instances in which 
such testing had benefitted the manufacturer as 
well as the purchaser. 

At the conclusion of Mr. Halpin’s remarks, Mr. 
Wicksteed replied to the whole discussion. As 
regarded the relative merits of rigid and free hold- 
ing for specimens, he pointed out that much de- 
pended upon the machine used. In a rudely 
constructed machine the adoption of free holding 
by pins had the advantage of permitting the test 
sample to adjust itself readily to the line of strain ; 
but in a properly made machine he considered that 
the rigid .holding by grips was preferable. The 
plan suggested by Mr. Head of giving the clipping 
pieces of the grips a spherical bearing at the 
back, he did not consider necessary. In his ma- 
chine the cylindrical packing pieces at the back 
of the grip enabled the latter to readily adjust 
themselves to hold a test sample of tapering 
thickness, and this was all that was required. 
The accuracy of his testing machine could be 
readily checked by the application of dead weights. 
Mr. Adamson’s error as to the relative position of 
the centres in his machine had been correctly set 
right by Mr. Paget, while, with regard to Mr. 
Adamson’s remarks on the effect of the falling 
weights in the single lever and compound lever 


machines, he remarked that time was an element | 
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which had to be taken into account. If it were 
assumed that the rate at which the test sample was 
elongated was the same in both machines, then in 
the multiple lever machine the weight would fall 
proportionately faster than in the other, and the 
effect of the weight of one hundred-weight falling at 
the rate of, say, 20 in. per second, was really greater 
than that of one ton falling Lin. per second, and 
not less, as Mr. Adamson had assumed. Whatever | 
form of machine was adopted, the main knife edges | 
had to carry the same load, and their length had to | 
be made such that the load did not exceed five tons 
per lineal inch of bearing edge, while they had 
to be made as hard as fire and water could 
make them, and had to be held rigidly and 
perfectly true. Strains above 50 tons were oak 
much wanted, and he considered therefore that his | 
machine was quite powerful enough for ordinary 
purposes. In his machine the vibration of the 
beam was only one degree above and below the 
horizontal, but if a somewhat greater latitude was | 
allowed, it would be perfectly easy to keep the lever | 
floating during a test. The plan of making a test- | 
ing machine produce a diagram of the results of | 
each test he considered an excellent one, and the | 
arrangement could of course be applied to any test- 
ing machine. 

The President having expressed a favourable 
opinion of the testing machine under discussion, 
proposed a vote of thanks to Mr. Wicksteed for his 
paper, and this vote having been heartily accorded, 
the secretary proceeded to read the next paper. 








Automatic Expansion GEAR. 

This was a paper by Mr. Wilson Hartnell, of | 
Leeds, ‘‘ On Governing Engines by Regulating the 
Expansion,” and was an exceedingly well-arranged 
and complete communication. We much regret 
that the impossibility of getting the diagrams 
engraved in time compels us to defer until next 
week the publication of Mr. Hartnell’s valuable 
paper, the more so as the paper was one of which it 
would be almost impossible to give any adequate idea 
in a brief abstract. Wemay, say, however, that Mr. 
Hartnell first pointed out the advantages of auto- 
matic expansion gear, and carefully analysed the 
features which make such gear etlicient or other- 
wise, his investigations including estimates of the 
saving of steain effected by the use of automatic 








he described two arrangements of automatic expan- 
have already been on several occasions noticed in | 
One of these is the arrangement of | 
governor mounted on the crankshaft, which has for | 
some years past been adopted by Messrs. E. R. | 
and F. Turner, of Ipswich,;while the other is that | 
which has been so successfully applied to a very | 
large number of their engines—both fixed and | 
portable—by Messrs. Marshall, Sons, and Co., of | 
Gainsborough. Altogether Mr. Hartnell’s paper | 
had evidently been prepared with great care, and it 
contained in a very condensed form the results of a 
vast amount of original research, while it was 
accompanied by an appendix affording a variety of 
useful data relating to the subject. 

Specimens of the governors described were exhi- 
bited at the meeting, and at the conclusion of the | 
reading of the paper Mr. Hartnell gave a short | 
verbal description of these exhibits. The discussion 
was then opened by Mr. F. Turner, of Ipswich, 
who stated that his firm had made many hundreds 
of Mr. Hartnell’s governors (of the pattern mounted 
on the crankshaft), and that they had given excellent 
results, the only departure from the first design 
having been that it had been found desirable to fit 
adjustment for wear to the quadrant controlling 
the movement of the eccentric. 

The next speaker was Mr. W. H. Maw, who 
stated that he had under his charge six engines | 
fitted with Mr. Hartnell’s automatic expansion gear 
of the type adopted by Messrs. Marshall, Sons, and 
Co., and that the gear had proved most thoroughly 
satisfactory in every way. The largest of these 
engines, which was started about five years ago, 
indicated from 180 to 190 horse power, and was 
capable of indicating 250 horse power easily. It 
was employed in driving printing machinery, and 
was subject to very great fluctuations of load, 60 to 
70 horse power often being thrown off suddenly. 
The other engines were smaller, but in all cases the 
result had been exceedingly good. He had noticed 
that in the appendix to his paper Mr. Hartnell had | 
spoken of the importance of having a heavy fly- | 
wheel on an engine fitted with a delicate governor, 








| been said, and perhaps truly, that electrical engi- 


and with this he entirely agreed. The largest of 
the engines just referred to had a flywheel 10ft. 6in. 
in diameter, with a 6$ ton rim running at 115 
revolutions per minute, the engine being coupled 
direct to the shafting. He believed that this heavy 
flywheel had much to do with the steady action of 
the governor. He added that he had not had under 
his immediate charge any engine fitted with the 
form of Hartnell governor adopted by Messrs. E. R. 
and F. Turner, but he had witnessed experiments 
on engines fitted with this form of governor— 
amongst others the engine sent by Messrs. Turner 
to compete at the Royal Agricultural Society’s 
engine trials at Cardiff in 1872—and he could 
testify to its prompt action. 

Professor H. S. Hele Shaw, of Bristol, next 
expressed a desire that Mr. Hartnell would give as 
an appendix to his paper the detailed data on 
which his diagrams of steam consumption were 
founded. In the absence of such he had doubts as 
to the correctness of the diagrams. As for size of 
flywheels in large engines it was possible to have a 
heavy wheel, but in some types of small engine a 
large wheel was not admissible, and this wasthe case 
with many electric light engines. Perfect regulation, 
however, was not attainable by any governor at 
present known, as some change of speed must occur 
before the governor can act. What was required 
was some means of storing power so that when an 
increase of load occurred the storage could be drawn 
upon, and vice versa. 

Mr. Druitt Halpin observed that Mr. Hartnell’s 
governors might be said to represent the extreme 
development of governors in one direction, namely 
that in which a large amount of what might be called 
brute force was provided to directly operate expansion 
gear promptly. At the other extremity of the series 
were the Corliss and kindred gears, in which the 
governor did not do heavy work, but merely caused 
this work to be done by other contrivances. Mr. 
Hartnell had stated in his paper that in one arrange- 
ment of his ‘‘ the governor has little or nothing to 
‘* do in order to hold the eccentric in place ; and 
‘* freely adjusts it at such times as the governor 
‘* and eccentric are acting in the same direction.” 
He (Mr. Halpin) had once employed an arrange- 
ment of governor which he had intended should act 
in a similar way, but he found that the governor 
did not take advantage of its opportunities, and the 
arrangement was therefore a failure. On the con- 
clusion of Mr. Halpin’s remarks, Mr. M. Powis 
Bale inquired whether Mr. Hartnell had any diffi- 
culty with the springs which he employed in his 
governors. He also wished to know whether they 
became impaired by use or were affected by tem- 
perature. He (Mr. Bale) had used such springs in 
wood-working machinery, but had found them fail. 
In reply to this, Mr. Arthur Paget remarked that a 
good deal depended upon the spring and the amount 
of work put uponit. He (Mr. Paget) had had 
springs working at 100 strokes per minute since 
1860, part of the time for fifteen and part for ten 
hours per day, and they were still all right. 

Mr. T. R. Crampton, who spoke next, pointed 
out that it was undesirable to expand below the 
pressure which would overcome the friction of the 
engine. In many cases it was undesirable to 
employ an expansion valve, while the results which 
could be attained by throttling were far better 
than was generally allowed. The throttling, how- 
ever, should be done properly, and he had many 
years ago devised an arrangement by which the 
steam was throttled in the steam passages just 
before it entered the cylinder. In such anarrange- 
ment the boiler pressure was practically attained in 
the cylinder during the early part of each stroke, 
while the piston was moving slowly, while as the 
speed increased the pressure fell owing to wire- 
drawing, the increase in speed of piston giving the 
expansion. In conclusion, he objected to the 
undue importance which was too frequently attached 
to the attainment of sharp cut-off corners in indi- 
cator diagrams. The best diagram was that which 
was given by an engine when working with the 
greatest economy, and it by no means followed 
that this form was that which would theoretically 
be regarded as the most perfect. 

Mr. Hartnell next replied to the discussion. 
He was sorry, he remarked, that neither Dr. 
Siemens nor Mr. R. E. Crompton were present, as 
they had both had considerable experience with 
engines fitted with his governor employed for work- 
ing the electric light, a service in which great 
uniformity of speed was desirable. In fact, it had 
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neers were unreasonably particular in this respect. | 
He quite agreed with Mr. Maw as to the importance | 
of a heavy flywheel for engines fitted with sensitive | 
governors, as otherwise the governor would be kept 
in perpetual oscillation due to the variation of | 
speed during each revolution. The large engine | 
to which reference had been made was one put | 
down by Mr. Maw for driving the printing ma- 
chinery at the office of the Daily Telegraph, for which 
very steady running was required, and it was stipu- 
lated that the maximum and minimum speeds of the 
engine, unloaded and fully loaded, should not vary 
more than 3 per cent. from the mean. He (Mr. 
Hartnell), when asked to furnish the governor, had 
pointed out that this would involve the use of a 
flywheel, which would control the variation of speed 
during each revolution to asimilar extent ; but Mr. 
Maw had replied that he had already made arrange- 
ments for the use of a flywheel which would limit 
the perturbations to within a little over 1 per cent. 
As regarded the springs, he had never heard of one 
breaking, and he believed that the experience was 
that they did not deteriorate. Further, in reply to 
a question by the President, he remarked that if a 
spring did fail, the result would simply be that the 
governor whould shut off steam. The failure 
experienced in Mr. Halpin’s arrangement, he 
attributed to a want of sufficient governor power. 
In reply to another inquiry he stated that Messrs. 
Turner had not as yet regularly applied his arrange- 
ment of governor controlling a single valve to 
engines with cylinders larger than 12 in., but the 
arrangement was now being applied to a 13$-in. 
cylinder. 

In proposing a vote of thanks to Mr. Hartnell, 
the President commended his paper as one of the 
best-arranged communications which had been 
received by the Institution. The vote was heartily 
passed. According to the programme, Mr. Hart- 
nell’s paper should have been succeeded by one by 
Mr. John Hayes, of London, ‘‘ On the Fromentin 
Automatic Boiler Feeder.” Time, however, did 
not admit of this communication being read, and it 
was accordingly postponed until the next meeting. 
The proceedings at the morning meeting of the 17th 
inst. were brought to a close by a series of hearty 
and well-deserved votes of thanks, namely, to the 
Mayor and Corporation of Leeds for their reception 
of the members and the facilities they had given 
them in permitting the use of the Town Hall ; to 
the Leeds Local Committee; to the Hull Local 





Committee, and the other gentlemen in the district 
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who had or were about to entertain the members ; 
to the firms of Leeds and the neighbourhood, Brad- 
ford, and Hull, for the generosity they had shown 
in throwing open their works for inspection ; to the 
directors of the North-Eastern and Midland Rail- 
ways for their kindness in providing special free 
trains for the visits to Bradford and Hull; to the 
managers of the Bradford Textile Exhibition, 
Leeds Philosophical Hall, Leeds Royal Exchange, 
Mechanics’ Institute, and other institutions, for the 
facilities afforded to the members during their visit ; 
and to the Executive Committee, and especially to 


| the chairman, Mr. James Kitson; the treasurer, 





























Mr. Joseph Craven ; the honorary secretaries, Mr. 
John Barber and Mr. J. Hartley Wicksteed and 
Mr. F. H. Pearson, for their active and valuable 
services in maturing the arrangements for insuring 
the success of the meeting. 


Visit TO BRADFORD. 

After having been entertained at luncheon at the 
Victoria Hall by the Leeds Local Committee, the 
members proceeded on Thursday afternoon to pay 
a visit to Bradford, to which place they were con- 
veyed by a free special train provided by the 
Midland Railway Company. At Bradford a large 
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the interesting Exhibition of Textile Industries 
now open there, and which is well worthy of a 
visit. Messrs. Thwaites Brothers had also thrown 
open their establishment, which comprises an excel- 
lent plant of machine tools capable of dealing with 
the heaviest class of work. Messrs. Thwaites 
Brothers’ chief specialities are, as is well known, 
steam hammers and Root’s blowers, rolling-mill 
engines, and iron works plant generally, for all of 
which they have an established reputation. 

At Messrs. Daniel Illingworth and Sons, Whetley 
Mills, also, the members had an opportunity of 
examining the magnificent Corliss engine erected 
there about two years ago by Messrs. Hick, Har- 
greaves, and Co., of Bolton. This engine has a 
40 in. cylinder with 10 ft. stroke, and at the time 
of our visit it was being run at 44 revolutions per 
minute, giving a piston speed of 880 ft. per minute. 
The flywheel is 30 ft. in diameter and weighs 58 
tons, the power being transmitted from this wheel 


by a number of ropes which are led off to the | 


various floors of the mill. The whole installation 
is admirably carried out. We reprint on page 191 
of the present issue an interesting report of experi- 
ments made on this and other engines at Messrs. 
Illingworth’s by Mr. Niel McDougall, the chief 
engineer of the Boiler Insurance and Steam Power 
Company, respecting which trials we shall probably 
have more to say in a future issue. 

It had been announced in the programme that 
the Manningham Silk Mills, of Messrs. Lister and 
Co., would be open for examination, but it 
unfortunately proved that there had been a mis- 
apprehension in this matter, the only parts of their 
establishment which Messrs. Lister were willing to 
show being the engine and boiler-rooms and the 
spinning shed. A great deal of disappointment 
was thus occasioned, as much of Messrs. Lister’s 
machinery is of a special character and of high 
interest. The Manningham Mills, we may mention, 
cover an area of nearly 12 acres and have a total 
floor area of about 16 acres. The buildings are of 
avery massive character, and the chimney shaft, 
which is 250 ft. high, contains about 8000 tons of 
material. The mills are driven by seven engines of 
8260 indicated horse power collectively, the largest 
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proportion of the members proceeded to examine | being a pair of horizontal compound condensing | 


| engines made by Messrs. Pollit and Wigzell, of 
| Sowerby Bridge, these indicating 1400 horse power. 
| A feature of interest at these mills isa vertical shaft 
| weighing 40 tons, and running 113 revolutions per 
| minute on a foot bearing 13in. in diameter. Cast 
| iron and wrought iron were tried for this bearing un- 
| successfully, the arrrangement now adopted being 
| a toe-piece of Whitworth compressed steel running 
|on a step of phosphor-bronze, the bearing surface 
| being lubricated by castor oil supplied by a small 
|pump. This arrangement is found to give no 
trouble ; the oil is constantly circulated, and the 
| same charge of oil has now been in use nearly 
three years without showing any diminution in the 
lubricating power. 

From Bradford the members were conveyed back 
| to Leeds by special train, and in the evening the 
| annual dinner of the Institution took place in the 
| Victoria Hall, the President occupying the chair. 


Visit to Hutt. 

Friday last, the 18th inst., was devoted to a visit 
to Hull, to which place the members were con- 
veyed by a special train provided by the North- 
Eastern Railway Company. 

At Hulla visit was first paid to the Hull and 
Barnsley Dock Works, the special train being run 
as closely as possible to the seat of Messrs. Lucas 
and Aird’s principal operations at the Alexandra 
Dock. Of these works Mr. James Abernethy is 
the engineer-in-chief, Messrs. Oldham and Bohn, 
| the acting engineers ; Mr. A. C. Hurtzig and Mr. 
|G. N. Abernethy, the resident engineers ; Messrs. 
Lucas and Aird, the contractors ; and Mr. W. 
Colson, the contractors agent. We have already 
given in this journal from time to time notes of 
the progress which is being made with the Hull 
‘and Barnsley Railway and its associated works, so 
| that our readers are more or less familiar with the 
| importance of the undertaking. The Alexandra 
| Dock Works, visited on Friday, comprise a main 
| dock with a water area of 46} acres, thelength being 
2300 ft., and the width 1000 ft. ; and two graving 
docks, of which No. 1 is 500ft. long, with en- 
| trance 60 ft. wide, and No. 2, 550ft. long, with 


| 65 ft. width of entrance. The main lock giving | published an engraving showing their arrangements, 





access to the main dock is 550ft. long by 85 ft. 


| wide, with a depth of water on the sill of 34 ft. at 


high water spring tides and 27 ft. 10 in. at neaps. 
About 24 million of yards of excavation still remain 
to be done, and this is being got out at the rate of 
120,000 cubic,yards per month. Messrs. Lucas and 
Aird have about 2000 men employed, and the wall 
construction as well as the excavation is being 
energetically pushed forward, two-thirds of the 
stone required for the walls, locks, &c., being 
already on the ground and worked. The two 
graving docks and the north wall of the main dock 
are well advanced, while the sea wall is partly 
finished and faced, so that the visitors had not only 
an opportunity of seeing the manner in which the 
works are being carried out, but of judging of their 
character when completed. The hydraulic engine- 
house is finished and the hydraulic pumping en- 
gines, which withtheirboilers have been constructed 
by Sir W. G. Armstrong and Co., are at work, the 
hydraulic power being at present turned to account 
for working an hydraulic excavator which promises 
to do good service. This excavator may be described 
as consisting of the front parts of a Dunbar and 
Ruston steam navvy, constructed by Messrs. Ruston, 
Proctor, and Co., of Lincoln, this navvy, which 
has a digging bucket containing 1} cubic yards, being 
mounted in front of an iron framework carrying the 
hydraulic gear which replaces the steam engine and 
boiler ordinarily usedin such navvies. The hydraulic 
gear was constructed by Sir W. G. Armstrong and 
Co., and is supplied with water from the hydraulic 
main by jointed pipes. The wholemachineismounted 
so that it can be shifted forward as required. Be- 
sides this hydraulic navvy there are a number of 
Dunbar and Ruston’s steam navvies on the ground 
doing excellent work, while there is an ample plant 
of steam cranes, locomotives, mortar mills, &c. 
Altogether twenty locomotives are employed, and 
seventy otherengines are inusefor various purposes. 
At night the works are illuminated by the electric 
light. 

From the Alexandra Dock Works the party pro- 
ceeded to the adjoining Earle’s Shipbuilding and 


| Engineering Works, an account of which we gave 
| on page 432 of our thirty-first volume, when we also 
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works in our present issue, but of many of them we 
gave an account at the time of the Leeds meeting of 
the Iron and Steel Institute in 1876, while of 
others we shall have to speak on a future occasion. 


The works, which cover an area of 30 acres, are both 
extensive and interesting, and since we published 
a description of them their capacity has been in- 
creased by the construction of a new slip which is 
the largest in England, and which is capable of 
hauling up a ship of 3500 tons gross register, or say 
2500 tons dead weight, in an hour anda half. In 
this slip the hauling chains are composed of a 
series of flat bars or links connected by short plates 
or links shaped so as to engage with a series of 
pawls hinged to the cradle carrying the vessel. The 
chain has a reciprocating motion imparted to it by 
means of rams working in hydraulic cylinders, the 
length of stroke being equal to thelength of the links 
and connecting pieces. During the upstroke the 
pawls on the cradle engaging with the chain cause 
the vessel to be drawn landwards, while during the 
downstroke the cradle is held by another set of 
pawls which engage with a fixed rack. In lowering 
the vessel the operations are of course reversed, one 
set of cradle pawls engaging with the chain during 
the outward or lowering stroke, while the other 
pawls are raised clear of the fixed rack. The ar- 
rangement works well. 

After inspecting Earle’s Shipbuilding and Engi- 
neering Company’s Works the visitors adjourned to 
the Hull Public Rooms, where they were hospit- 
ably entertained at luncheon by the Hull Local 
Committee, the Mayor of Hull occupying the chair. 
Luncheon over the members were taken by omnibus 
to the West Docks where steamers were in waiting 
to convey them through the docks to the extension 
works now in.progress. These works, which are | 
being carried out from the designs of the engineer | 
to the dock company, Mr. H. A. Marillier, are of a 
very interesting character. They comprise a graving 
dock, entrance lock, river wall (extending about a/ 
mile), dock walls, &c., 6 all of which concrete blocks | measuring 26 ft. by 14 ft. each, besides which there 
are being most extensively used in place of stone. | are numerous smaller hatches for the better stowage of 
The concrete work is admirable. We much regret grain cargoes ranged along the deck at the sides. 
that the space at our disposal will not permit us to/ Amongst the mechanical appliances on board the 
enter into any detailed account of these works in | Stratheden there are four of Taylor’s patent winches, 
our present notice, but we may mention that the | Napier Brothers’ patent direct steam windlass and 
resident engineer is Mr. Lynn, and the contractor, | capstan, and Bow and M‘Lachlan’s patent steam 
Mr. Godfrey. Adjoining the extension works the | steering gear ; indeed the whole outfit and arrange- 
visitors had an opportunity of examining a fine pair | ments of the vessel are such as to place her in the 
of compound pumping engines fitted with automatic | —— rank in the special service for which she has 
expansion gear, which supply the water under pres- Of sai i omesescs ‘ * 

¢ ais io extemeive hyvdvestic wlant. cecal |_<— the most noteworthy feature in connexion 
fealisieuss orking the ¢ Ay I ’ | with the mechanical fittings of the Stratheden is the 
hoists, &c., with which the West Docks are pro- ste very 
vided. These engines were constructed by the \ 


| adoption of the rudder screw, which we illustre 
: ‘ : fully on page 180, the invention, as we have already 
Hydraulic Engineering Company, of Chester, and 
we intend to illustrate them in an early issue. 


said, of Mr. J. J. Kunstadter, a Hungarian mechanical 
With the visit to the West Docks the official | 


engineer, who has for some time been resident in this 
country, and now of 371, Bath-crescent, Glasgow. 
programme was brought to an end, the party being | The invention in question has recently attracted 
conveyed by steamer to a point adjoining the Hull |a great deal of attention in engineering circles, 
goods station, whence the special train returned to| more especially on the Clyde, the head-quarters 
Leeds. Apart from the docks, however, many of | marine engineering; and Messrs. Hay and Sons 
the members visited the numerous works in Hull, | eserve the heartiest thanks of shipowners, ship- 
which had been liberally thrown open for their | 
inspection ; amongst these being the engineering | 








KUNSTADTER’S PATENT SCREW STEERING 
APPARATUS. 

In accordance with a promise made in our issue of 
14th July, we now proceed to lay before our readers a 
detailed notice of the rudder screw, or screw steering 
apparatus, invented by Mr. J. J. Kunstiidter, of 
Buda-Pesth, and recently tried with most successful 
results on the screw steamer Stratheden, belonging to 
Messrs. James Hay and Sons, Glasgow. Built for the 
firm just named, by Messrs. Henry Murray and Co., 
Dumbarton, for the coal, iron ore, and grain trades, 
the Stratheden is the largest vessel exclusively en- 
gaged in that very important service. She is a vessel 
of 1462 tons gross measurement, and of the following 
builders’ dimensions : Length between perpendiculars, 
263 ft.; breadth (moulded), 38 ft. ; depth of hold, 
16 ft. She is classed at Lloyd’s 100 A 1 ; is constructed 
of iron on the cellular bottom system ; and is adapted 
for carrying water ballast to the amount of upwards of 
400 tons. Her engines, which were constructed by 
Messrs. Fleming and Ferguson, of Paisley, are of the 
compound inverted direct-acting type, indicating 1230 
horse power, the high and low pressure cylinders 
being 34 in. and 66 in. in diameter respectively, with 
a length of stroke of 39in. A supply of steam is 
obtained, at a pressure of 80 lb., from two horizontal 
multitubular boilers, having six furnaces in all, with a 
heating surface of about 3000 square feet. Though 
specially designed for carrying cargo, the Statheden 
has accommodation for twelve first-class passengers, 
the state-rooms and saloon fitted up for that purpose 
being spacious and elegantly appointed. The arrange- 
ments for loading and discharging cargo are of the 
most eflicient description. Placed in the centre of the 
deck fore and aft, there are four hatches, two of them 





builders, and engineers, for entering so cordially into 


the proposal to adopt the rudder screw in the fittings 
works of Messrs. Priestman Brothers,'Messrs. C. | 


of the Stratheden, so as to afford an opportunity for 
D. Holmes and Co., Messrs. Amos and Smith, and | 


having it thoroughly put to the test on a large cargo 
steamer whose trade involves the navigation of narrow 

Messrs. Rose, Downs, and Thomson ; the works | 

of the Hull Forge Company, and of the Hull | 


rivers, harbour entrances, &c. 
It will be seen by reference to Fig. 1, that Mr. Kun- 
Hydraulic Power Company. These latter works, | 
established in 1875, supply water at a pressure of 


stidter’s invention includes a small four-bladed screw, 
which is placed outside the rudder, through the blade 
700 lb. per syuare inch through about 1} miles of | of which the shaft of the steering screw passes, so that 
6-in. mains to public consumers, and also to the 
Hull Dock Company. The pumping arrangements, | 


motion of the rudder, either to port or starboard, is of 
necessity communicated to the steering or rudder screw. 

which were carried out by the Hydraulic Engineer- | 

ing Company of Chester, consist of two pairs of 


That motion is in addition to, or independent of, the 
rotary or revolving motion which the rudder screw 

engines, each with 12} in. cylinders and 2 ft. | 

stroke. 


has in common with that of the main propelling screw, 
The water used is raised from the River | 


whose position is the same as in screw steamers 
ee iss hares aasonca: ta ae generally. It may be noted that in addition to its 
Hull at low water by two duplicate 8 in. Appold | smaller size, the rudder screw has a somewhat different 
pumps driven by Brotherhood’s three-cylinder | pitch from that of the main screw. Of course there is 
engines. The whole plant is very complete, and | nothing new in the proposal to place a steering screw 
so well has it been carried out that with the full) on the rudder, that being an arrangement which has 
pressure on the mains the accumulator will stop up| been very frequently proposed; the merits of Mr. 
from Saturday to Monday, the total losses from | Kunstidter’s invention consist in the manner in which 
leakage at joints, valves, &c., not exceeding four | /¢ is carried out. . 
gall one hash. tg oo! “i The following are some of the details as to the 
i With the veik to Hull there was brought to | ‘lationship of the two screws of the Stratheden to each 
b n8 - 5 H .T ° s shinh j a ° 
close one of the most successful provincial meetings | other : She suns propeller, whiok is saute of cant tron, 
which the Institution of Mechanical Engineers has | 
yet held, and the Leeds Local Committee, with its 


has a diameter of 14 ft. 6 in. ; and its pitch at two- 
thirds of = econ is 18 ree ea “ig of the — 
hery is 28 ft., the mean pitch being 17 ft. 5in. Eac 

honorary secretaries, Mr. John Barber and Mr. J. inde has a surface of i square feet. The steering | 
Hartley Wicksteed, are to be most heartily congra- | screw is 10 ft. in diameter, and is made of removable 
tulated on the result of their labours, as are also | steel blades having a variable pitch ; the rudder surface 
the Local Committee at Hull and its honorary | is 544 square feet. The weights are as follows : 
secretary Mr. T. H. Pearson. A word of special tons cwt. qrs. Ib. 





The universal joint through which motion is com- 
municated to the steering screw is shown clearly by 
our engravings on page 180, and particularly by Fig. 5. 
It is constructed of two steel double-eyed forks, 
one of them being vertical and the other hori- 
zontal. In the middle there is a block, which in the case 
of the Stratheden is made of cast steel, although 
phosphor-bronze is the material-which the patentee 
prefers. Into this block there are screwed four pins, 
which may be seen in Fig. 5, so arranged as to 
couple the two forks; and each pin is screwed 
home till the end touches the two adjoining screws, 
An important feature of this universal joint is the 
mode in which attachment is made on the main shaft, 
The nut on that shaft forms one of the forks of the 
joint, and is keyed on the main screw boss by means of 
four square keys, so as, when the boat goes astern, to 
prevent any unlocking of the joint, and to secure perfect 
steadiness in the whole mechanism. The four pins 
already spoken of are prevented from turning by means 
of a centre pin, which takes the groove formed in the 
ends of those pins, thereby locking the whole together 
most securely. The other fork forms the shafting for 
the rudder screw, and ample provision is made where 
necessary for taking up the thrust from the steering 
screw, either when going ahead or astern. It is most 
important in the construction of this joint that the 
vertical line passing through the centre of the four pins 
and the rudder stock and pintles of the same shall be 
absolutely true and at right angles with the central 
line of the main propeller shaft, so as to take off the 
strain from the joint. 

By means of the joint just described it will be ob- 
served that the main propeller shaft is made con- 
tinuous with the lesser shaft, which passes through the 
rudder blade and terminates in the rudder screw, to 
which power is transmitted from the main shaft, no 
matter at what angle the rudder may be placed. 

Several vessels had already been fitted with the 
Kunstiidter screw steering apparatus, but they were 
chiefly small craft, such as steam yachts and barges, 
One of the largest vessels so fitted was the Austro- 
Hungarian Lloyd’s mail steamer Najade, 1600 tons, 
;and engines of 120 horse power nominal. Before the 
| invention could be expected to make any decided pro- 
| gress in the commercial marine of this country it seemed 
| to be almost absolutely necessary that it should be sub- 
jected to most crucial tests in connexion with a large 
cargo steamer built and owned in the United Kingdom, 
The 
opportunity afforded by the Stratheden, a steamer of 
| practically 2000 tons, seemed to be all that could be 
| desired ; and, as might naturally have been expected, 
| the official trials of the vessel on the Clyde excited 
/much interest. The results then attained were 
| not only highly satisfactory, but they have since been 
| most completely confirmed by two voyages which the 
| Stratheden has made out to Bordeaux and Bilbao and 
| back to the Clyde. 
| The official trials of the Stratheden commenced on 
| the 28th June. On that day a preliminary speed trial 
| was made on the measured mile at Skelmorlie, the 
| vessel being in ballast trim, with a draught for- 
ward of 5 ft. 6 in. and 10 ft. 9 in. aft, and the 
jrudder screw working. Three runs were made, 
| the steam pressure being 75 1b., the vacuum 26 in. 
| to 27 in., and the revolutions ranging from 84 to 
87 per minute. The highest speed attained was 11,145 
knots, and the average was 11.054 knots per hour. On 
July 3 another speed trial was made, but in this in- 
stance the blades of the steering screw were removed. 
The draught of the vessel was the same as before. Six 
runs on the mile were made with and against the tide, 
and the mean speed obtained was 9.806 knots per hour. 
The steam pressure varied from 75 lb. to 65 lb., the 
vacuum generally ranged between 27.5 in, and 27in., and 
the number of revolutions per minute varied from 89 
to 75. Other five runs were made on the mile on 
July 7, when the blades of the rudder screw were 
again’at work. The draught was : Forward, 6 ft. 7 in.; 
aft, 12 ft.; and mean, 9 ft. 35 in ; the steam pressure 
ranging from 62 lb. to 78 lb., the vacuum from 26 in. 
to 27 in., and the revolutions from 76 to 78 per minute, 
while the speed ranged from 10.434 knots up to 11.428 
knots, the mean being 11.002 knots per hour. Still 
more satisfactory results were obtained on July 14, 
when the vessel was loaded to her deep-load draught— 
namely, 15 ft. 3 in. forward, and 15 ft. 9 in. aft., the 
mean being 15 ft. 6 in. Of course, the rudder screw 
was working. Two runs were made on the measured 
mile, with the following results: First run, steam 
pressure, 74 lb.; vacuum, 26 in.; revolutions, 74 per 
minute ; time, 5 min. 4 sec. ; speed in knots, 11.841. 
Second run : Steam pressure, 74 lb. ; vacuum, 27 in. ; 
revolutions, 67 ; time, 5 min. 26 secs. ; speed in knots, 
11.43. These runs were with and against the tide, and 
the mean speed was 11.442 knots, while the mean indi- 
cated horse power of the diagrams taken during both 
runs was 1018.12. 

In succession to the speed trials, in all cases, except 
those made on 28th June, there were other trials 
carried out very carefully, with the view of observing 
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| and trading from and to one of its leading ports. 
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rudder screw in the steering of the vessel. 

ing are the results given in tabular form : 

Steering Trial, July 8, 1882.—Blades of Ki unstddter’s Screw 
Removed, and Vessel Steered with Common Rudder. 

















| First | Second le Third 
-_— Experiment. Experiment.|Experiment. 
asen } Mort. | Starboard. 
| min, sec. | min. sec. —™ sec, 
From start to helm over... 0 8} 0 10 ( 
90 deg. from start ‘ 26 | 1 4 3 30 
180 ” ” 4 45 } 2 55 5 20 
270 ” ” t @ 56 15 7 10 
36 8 5 | 7 2 8 40 


” ” 


| | 

—Note.—During the first and third experiments the revolutions 
of the engines were 75 per minute, but during the second they 
were 77 per minute. 











Sreerinc TrIAL, Juty 7, 1882.—WirH KunstTapter’s Screw WorkKING. 


action. 
| At first sight, one might naturally suppose that the 
| universal joint connecting the main propeller shaft 
with the shaft of the steering screw would be likely to 
suffer much from the wear and tear due to the sudden 

strains. But we understand that has not been found to 
| be the case. For example, the mechanism on the 
| Stratheden was rigidly examined by the_ chief 

engineer when she arrived at Bordeaux and Bilbao, 
| after experiencing some very severe weather which 
| thoroughly rere the machinery. Everything was 
| found to be in perfect order after the vessel had been 

steaming about four weeks, and no signs of wear or 
tear could be traced in the steering gear. Similar 
| testimony is obtainable from other sources. 


| 
| 
| 
| 





Revolu- 


























Trials. | Steam. Vacuum. | tions. Time. | Degrees. | temarks. 
a min. sec. | 
1 68 27 70 4 55 | Complete circle.| Vessel going full speed ahead, helm hard a-star- 
board. 
55 26 j 3.9 . 
2 oo i 61 : 58 Cualon ia \y ull speed ahead, helm hard a port 
3 bd 264 61 | ; br 90 | Continuation of No. 2. 
j be 180 | 
| | | 4 23 270 ‘ 
| 6 21 | Complete circle. Fe $3 
4 68to6l 27 70 3 : c = , Full speed, helm a-starboard 
| | 6 omplete circle. Pe 
5 61 | @ 70 | 617 » —y-:«|- Continuation of No. 4. 
6 60 | 22 68) 7 7 Hn Bi Vessel dead still. Engines started ful..speed 
astern. Vessel turned round in about 24 lengths. 
STEERING TrIAL, Juty 14, 1882.—WitH KunstapTer’s ScREW WORKING. 
: . , Revolu- , ” 
Trials. | Steam. Vacuum. po ns Time. Degrees. Remarks. 
~~ min, sec. 
= O71 4 OT nt 4 
1 i nee 6 ; ba = Vessel going ahead, helm hard a-staiboard. 
2 14 180 Half circle completed in 2 minutes 14 seconds. 
9 . o”7 te 9 | 
_ - =F ad 5 “ ee oe ? Vessel going ahead, helm hard a-starboard. 
. oo” Lat 64 9 € | 
3 68 Veal 6 ° Complete circle , Vessel going ahead, helm hard a-port. 
4 68 | 2 56 4 16 180 Vessel going astern, helm hard a-port. | 
5 68 27 56 4 2 180 a-star board. 


When carefully studied, the data given in the fore- 
going tables are eminently interesting and instructive, 
as they prove that the invention under consideration 
exerts a most remarkable influence in the steering 
of the vessel to which it is applied. The captain 
of the Stratheden, writing on the subject, after 
having been out to France and Spain and_ back 
with the vessel, says that the Kunstiidter steering 
apparatus greatly assisted him in navigating rivers, as 
at Bordeaux, Bilbao, and on the Clyde; and that 
although he has been many years master of steam 
vessels he has never found a vessel to answer so 
rapidly in steering, or to be so much under control, as 
eeuinene hich ta neensapund. Thereadiness with 
which she can be manceuvred, both in steering and in 
turning, is something wonderful. By reference to the 
tabulated dataalready given it will be seen that thesteer- 
ing screw enables the vessel to turn in a very short space 
of time and distance ; indeed, when the Stratheden 
was in the Clyde lately she turned in Glasgow Har- 
bour, where the fairway is very narrow, without the 
help either of her own winches or hawsers from the 
quays; and she was ‘‘ warped” with the utmost of 
ease without the assistance of a tug steamer, thereby 
saving a good deal of time and expense to the owners. 


It is specially worthy of notice that the rudder screw | 


enables a vessel to commence turning before she has 
acquired speed ahead or astern—a condition of things 
which is totally impossible with the ordinary rudder. 
A very great feature in the rudder screw is that, 
when going full speed ahead, and there is any risk of 
a collision occurring from an approaching vessel, if the 
engines be immediately reversed it is possible so to direct 
the steamer, either to port or starboard, at a moment's 
notice, that she can take an altogether new course before 
she goes astern. It will thus be seen that a vessel so 
fitted ‘‘ comes to” without having lost any ‘‘ way,” so 
to speak ; whereas a vessel provided only with an 
ordinary rudder would, under similar circumstances, 


move forward probably from ten to twenty lengths | 


before she begins to go astern in order to take up a new 
course, This and various other important facts in regard 
to the capacities of the rudder screw were thoroughly 
demonstrated at the suggestion of the experts who were 
—_ at the recent trials of the Stratheden on the 

lyde ; and not the least interesting fact brought out 
in those trials was that the vibration of the vessel was 





Note.—The helm was also put over by scre w hand gear in a ready and satisfactory manner. 
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THE STEAMSHIP ‘ HO-NAM.” 

WE publish on page 177 a general view of the | 
side wheel steamer Ho-nam, recently built by | 
Messrs. A. and J. Inglis, of Pointhouse, for the Hong | 
Kong, Canton, and Macao Steamboat Company. The 
Ho-nam, which is intended for 1iver navigation, is | 
280 ft. long, 73 ft. beam, and 30 ft. deep from the | 
upper deck; she has a tonnage of 2364, and is| 
designed to carry about 2000 passengers. There are | 
three decks, saloon, promenade, and main decks; | 
forward on the promenade deck is special accommoda- 
tion for about thirty first-class passengers, the state- | 
rooms being handsomely fitted, and of very large | 
dimensions, 9 ft. square and 7 ft. 6 in. high. The 
ship is propelled by a compound beam engine of about | 
3000 indicated horse power ; the cylinders are respec- | 
tively 40 in. and 72 in. diameter, and 10 ft. stroke. | 
The Ho-nam made a speed of 16.142 knots on the | 
measured mile during her trial trip last May, and her | 
average rate will enable her to run from Hong Kong | 
to Canton and back the same day. She left the) 
Clyde for her station in June last, and will doubtless | 
prove the most satisfactory of the numerous boats 
already constructed by the same firm for China river 
navigation. 





VENTILATION OF THE ST. LOUIS TUNNEL. 


| WE are indebted to our contemporary the American 
Machinist for the following illustration and description of 
the method adopted for ventilating the St. Louis Tunnel 
leading from the bridge to Union Depét. When this 
tunnel was constructed it was expected that the openings 
at Washington Avenue, St. Charles and Eighth-streets, 
| would be ample to relieve it of the smoke from trains 
| passing through, but the increased number of trains kept 
the tunnel constantly filled with smoke and dangerous 
‘gases, to the great discomfort and annoyance of the 
travelling public. 
| Coke-burning locomotives were tried, but the amount 
| of carbonic acid gas was still the same. The use of coke 
| also increased the cost of fuel 100 dols. per month for each 
| locomotive. Another interesting fact might be mentioned 
in connexion with the use of coke. It was found that the 
| blast caused the coke to cut out the tubes in the boilers. 
| This did not show itself until the end of the first three 
months, after which time the locomotives were constantly 
jin the shops for repairs. After a trial of fifteen 


| 50 horse 


ventilating the tunnel by mechanical means was pro- 
posed. This proved a difficult problem to solve, for the 
tunnel is a double track, double archway passage under 
the city of St. Louis, connecting the celebrated Eads’ 
Bridge with the Union Depéot. It is 5007 ft. long, and 
as grades varying from 1.37 ft. to 0.31 ft. per 100. It 
contains one curve 90ft. in length, and 500 ft. radius. 
There are 272 regular trains per day, and as the loco- 
motives must necessarily go through with full fires and 
high steam, on account of the curve and the grades, and 
burning a soft, sulphurous bituminous coal, the tunnel 
has for some years past been literally choked with smoke 
to such an extent that it was almost impossible to repair 
the tracks. The St. Louis Bridge and Tunnel Company 
instructed Mr. C. Schaler Smith, their consulting engi- 
neer, to try mechanical ventilation. Mr. Smith, assisted 
by the superintendent of the bridge and tunnel, then 
spent several months experimenting on large models of 
various forms of centrifugal fans, air screws, and combined 
screw and centrifugal machines, and finally reached a 
conclusion as to the best shape to adopt this par- 
ticular case. They also made many trials as to the flow 
of air currents in the tunnel, the friction of air at high 
speeds over various surfaces, &c. 

The fan itself, as will be seen from Figs. 4 and 5, 
page 181, consists of a pair of steel cones placed 
butt to butt, and rivetted together. These cones carry the 
inner blades, 16 in number, 3ft. wide, and all of soft 
steel. These again carry a pair of steel annuli, 26 in. 
wide, and having rivetted to them the outer set of blades, 
32in number, 16in. wide and shrouded by annuli, 13 in. 
wide. The fan itself is 15 ft. in diameter and 9 ft. wide. 

In constructing the fan the following proportions were 
used: The area of inlet being one, area of issues is 0.42, 
area of final discharge at top of stack,0.61. The idea is 
to create a vacuum by the fan, and have the gases flow in, 
and after passing through one annulus, the next blade will 
force them out, and as the area of the final discharge is 
greater than the issue, the gases pass off with very little 
friction. 

Referring to the engraving, Fig. 1 shows a sectional 
view of the tunnel looking endwise; also showin 
position of fan, engines, and boiler. Fig. 2 is a sectiona 
view of tunnel, lengthwise, showing house, fan, and 
shrouding. Fig. 3 is a plan showing position of machi- 
nery and shrouding; also the curve of tracks. Figs. 4 
and 5 are enlarged views of the fan. 

The machinery is located on St. Charles-street, near 
Eighth, exactly at the centre of the curve, as shown in 
Fig. 3. The fan is run by a Herreshoff compound double 
cylinder non-condensing engine, the maximum capacity 
of which is 192 horse power The fan is so nicely ad- 
justed that it requires only one indicated horse power 
to run it 28 revolutions per minute. The fan discharges 
into a stack built of boiler plates, circular in shape, 37 ft. 
in diameter at the base, 15 ft at the top, and 130 ft. 
high. 

The results obtained have been perfectly satisfactory. 
Trains run through the tunnel in four minutes, and occupy 
1? minutes in going from the western entrance to the fan- 
house. From the time a train passes the fan-house going 
east, it is 44 minutes before the tunnel is completely clear 
of smoke, and the smoke from a west-bound train is 
exhausted in 34 minutes from the time the locomotive 
passes the fan-house. The tunnel is, therefore, clear of 
smoke from east-bound trains in 6} minutes, and from west- 
bound trains in 5} minutes, from the moment either train 
enters the tunnel. This is with the fan running at 110 
revolutious—a speed requiring an expenditure of 56 horse 
power. At any faster speed the current of air in the 
western end of the tunnel becomes unpleasantly strong 
for the repair men. 

It is found that 104 revolutions of the fan, requiring 
power, is amply sufficient for the requirements 
of the present traffic in the tunnel. The fan is run day 
and night, and the engineers and firemen live in the 
building erected around the chimney stack. 

As the speed of a train exceeds that of a moving body 
of air, it of course runs, to a certain extent, in its own 
smoke. The locomotive, however, is usually in clear air, 
and the smoke cannot accumulate. The total quantity of 
air to be removed, in order to get clear of the smoke from 
any one train, is 2,755,000 cubic feet. It was found neces- 
sary, in order to secure the best results from this venti- 
lator, to shut up all other ventilating openings, so as to 
make one closed passage of the entire tunnel. 


im 








VENTILATION OF THE REFORM CiLuB.—Messrs. Robert 
Boyle and Son’s system of ventilation has been adopted for 
the Reform Club by the Committee and architects, and 
Messrs. Boyle have received instructions to proceed with 
the work at once. 

New ORLEANS AND ASPINWALL.—<An attempt is being 
made to establish an export trade from New Orleans to 
Aspinwall, Savinalla, and Cartegena. The proprietors of 
the steamship line engaged in this enterprise claim that 
the second voyage of the steamer has demonstrated the 
success of the undertaking. 


Tue Epison System.—The Edison Foreign Electric 
Light and Motive Power Company appear to be success- 
fully engaged in installation of incandescent lighting 
abroad. They have recentlv completed the lighting of 
the House of Assembly at Cape Town, greatly to the 
satisfaction of the Department of Public Works, which 
has sent to the company a congratulatory despatch. The 
company are also engaged in installations for China, 
Japan, the Straits Settlements, and the Eastern Dutch 
and Spanish colenies. A very successful establishment 
of the Edison incandescent light has also been made at the 
General Post Office, the lamps being maintained from the 
Edison central station in the Holborn Viaduct, 





| months, the use of coke was abandoned, and the idea of 
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HORIZONTAL ENGINE. 

WE annex a perspective view of a new pattern of 
horizontal engine made by Messrs. Lane and Reynolds, 
of Old Ford, London, E. This engine is of the inside 
crank type, and is made in a number of sizes from two 
to ten horse power, The cylinder is overhung from the 
bedplate in the manner usual in the majority of 
modern engines. It is completely felted and lagged 
with sheet steel. Above the cylinder is a casting 
which contains an equilibrium throttle valve and stop 
valve. The governor is of the high speed class, and is 
run horizontally in a small bow frame attached to the 
bedplate casting immediately over the cylinder gland. 
The centrifugal force of the weighted arms is balanced 
by a spring in a casing surrounding the spindle, which 
casing is prolonged and furnished with a sleeve for 
taking offthe motion. To convert the linear motion of 
this sleeve into the partial rotary motion of the 
throttle valve, the following arrangement is adopted. 
A ring somewhat larger than the sleeve is pivotted to 
the latter by pins on opposite sides. Atright angles to 
these is a cylindrical tail-piece (cast in one piece with 
the ring) which passes through a hole in an enlarge- 
ment of the throttle valve spindle. The rotary 
movement is thus obtained with very few joints, and 
as what there are possess a fair amount of surface 
always in contact, it should prove a curable arrange- 
ment. 

The bedplate of the engine is of the box form, and 
has cast with it the crankshaft bearings, guide, and 
front cylinder cover. The guide is of somewhat 
unusual pattern, being nearly semicircular in cross 
section. The reason for adopting this form is, that the 
chief advantage of a bored guide, viz., the coincidence 
of the axes of thé cylinder and guide, is retained, while 
the working parts of the engine are more accessible than 
when the complete cylindrical form is adopted. The 





slipper and crosshead are formed separately to allow of 
any wear being readily taken up. All the lubricators | 
are formed solid with the various parts. 


HORIZONTAL ENGINE. 
CONSTRUCTED BY MESSRS. LANE AND REYNOLDS, ENGINEERS, LONDON. 


The engine shown in the engraving is fixed on one | 


of the cast-iron foundations that are now rapidly 
coming into favour for small engines. It is obvious | 
that in many parts of the world where masonry is ex- | 
pensive and perhaps ill done at all times, a simple iron | 
shell that can be filled up with concrete or earth if | 
nothing else is obtainable, is a great convenience in 
fixing an engine, and should reduce the work of erect- 


ing a small power to a minimum. 








HOOPS FOR BESSEMER 
CONVERTERS. 

CONVERTING vessels for the basic process of steel- 
making have recently grown to somewhat enormous 
roportions, measuring over 10 ft. diameter, and when 
fined frequently weighing 60 to 80 tons. To support 
in bearings, and turn over so large and so highly a 
heated furnace containing its charge of 15 tons of 
molten steel, requires great care and precaution in 
construction, so that there may be no failure in any 
part of the apparatus. Hence it is deemed advisable 
to retain the trunnion piece (a very strong hoop going 
entirely round the vessel), in which the vessel rides at 
its ease, its iron casing and refractory lining being 
thereby relieved, as far as possible, from the various 
strains incidental to its suspension, and to its turning 
motion. 

The trunnion hoop thus becomes a very important 
= of the apparatus, it being necessary that it should 

e strong, rigid, and thoroughly reliable. It being 
almost impossible to make such rings as wrought-iron 
forgings, they were formerly made of cast iron, but that 
material is scarcely sufficiently trustworthy for [the 
heavy work now required. This has led Messrs. Henry 
Bessemer and Co., Limited, to produce such rings in cast 
steel, and we annex a sketch of one of several trunnion 
rings in this material which have been lately cast by 
them for Messrs. Bolckow, Vaughan and Co., of 
Middlesbrough. These rings are over 12 ft. in diameter 
and weigh upwards of 16 tons each. They are 
admirable specimens of steel casting. 
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ANDRE’S ARC LAMP. 

Mr. ANDRE, who is well known as the inventor of a 
semi-incandescent miner’s lamp, has recently perfected 
an arc lamp for general use, and particularly for street 
lighting, which possesses many novel features, and is 
characterised by the originality of its inventor. A row 
of these lamps is now installed on the terrace of the 
Crystal Palace gardens, where they are to be seen 
nightly, and are, we understand, to be a fixture. 

In many arc lamps the width of the are is adjusted 
from time to time by means of a current derived from 
the main current through the arc, and passing through 
a shunt wire whose resistance is high compared with 
that of the arc and main circuit. This shunt wire is 
usually in the form of a solenoid or the coil of an 
electro-magnet, which, by operating on a soft iron core 
or armature, effects the readjustment of the carbon by 
a tilting ring, or pawl, or other mechanical device. When 





the arc becomes too wide, its increased resistance sends 
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a current through the shunt wire sufficient to operate | periodically by a momentary stoppage of the current 


the adjusting mechanism, and hence the success of | allowin 


lamps like this depends on the sensitiveness of the 
regulator to the shunt current. If the length of arc is 
not being constantly adjusted as the position of the 
carbon points varies, an unpleasant hissing sound or 
a flickering light is the result. Further, for the sake 
of economy, the shunt current can only be a small 
proportion of the main current, and it is therefore 
incapable of exercising any great power on the regu- 
lator. Unless the latter is very simple in construction, 
therefore, the presence of dust or grit will materially 
interfere with its action. 

In the Brockie lamp the regulation is effected 


the carbons to come together and the original 
width of arc to be re-adjusted. In André’s arc lamp the 
regulation is effected whenever the lamp requires it by 
a special current, which is set in motion by a shunt 
current from the arc acting on a very sensitive appa- 
ratus. The shunt current in fact has hardly any 
mechanical work to perform itself. It does little more 
than start the feeding train which is actuated by a 
stronger current, that is allowed to traverse a special 
circuit at regular and brief intervals. The shunt 
current traverses an electro-magnet and attracts a 
swinging armature which is balanced by a counter- 
weight, so that its movement always corresponds to a 





Fig.7 g 
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definite width or resistance of the arc, As the arma- 
ture swings round, it switches the feed current, which 
traverses the special circuit at short intervals, into the 
feed electro-magnets, where it works the regulator and 
readjusts the carbons with rapidity and ease. Should 
the are not require readjustment the shunt current 
does not operate the switch, and the intermittent feed 
current simply passes on to the next lamp which 
requires to be readjusted. 

‘he lamp consists of a vertical rack sustaining 
the positive carbon and connected by a gearing with 
the armature of the feed magnets. Whenever the 
current passes through the latter, the armature is 
attracted and the rack is caused to raise the positive 
carbon until the are recovers its proper resistance, 
when the current is switched off the feed magnets 
and passes to the other lamps by a different route. 


BLowe 
be 








The brass tube J, containing the lower carbon, is 
continued downwards, as will be seen from Fig. 3, 
until it reaches a box cover containing the feed appa- 
ratus and regulator. The feed apparatus is shown in 
detail in Figs. 5 and 6, the former being a side and the 
latter a front elevation. It consists of two A-shaped 
frames supporting a shaft M, to which are attached a 
| ratchet wheel N and a pinion O. In front of the two 
| frames is a pair of electro-magnets P, joined below by 
| a breech-piece. Each coil consists of sixteen layers of 
| No. 24 insulated copper wire wound on a wrought- 
|iron core }in. in diameter and 2 in, long, the re- 
| sistance of the coils in series being about 4 ohms. At 
| the ends of the shaft M and outside the frames L, are 
| two arms working loosely on the shaft, and carrying 
| an armature, with their free ends adjusted to its proper 


} position by the spring on the pillar R. This armature 
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In this, as in other lamps, when the currentfirst flows, 
the carbon-poinis are‘in contact, and the whole current 
passes en. an electro-magnet, which, by means of 
an intermediate gearing, tilts a ring surrounding 
the stem of the upper carbon-holder, and by raising 
the carbon, which in this case is negative, forms the 
arc. The negative carbon being much shorter and 
lighter than the positive one, is promptly raised and 
held in its place while the main current continues to 

ass. 

The general form of André’s are lamp is shown in 
Figs. 1 and 2. On the baseplate A, which is in- 
cakhedl from the lantern by the ring B, a metal 
standard C is mounted for the purpose of supporting 
the upper carbon. On the baseplate is also fixed a 
double-armed electro-magnet D, each bobbin consisting 
of four layers of No. 12 insulated copper wire wound 
on a wrought-iron core § in. in diameter, and 24 in. 
long ; the resistance of the whole magnet being 0.06 
ohms. 
this magnet from a metal stem, which, at its upper end, | 
acts on a lever F attached by two straps to a tilting | 
ring G, which is thus tilted whenever the armature 
is attracted to the poles of the magnet D. Through | 
this ring slides a rod H, which, at its lower part, is 
fitted with asocket for holding the butt-end of the upper 
or negative carbon. From the centre of the brass- | 
ye A, but insulated from it, rises a long brass tube | 

, which contains the positive carbon, held in a central | 
position by means of the roller contacts K, mounted 
on springs as shown in Fig. 3. 

As soon as the main current is turned on, it | 


| carries on its upper surface the ratchet S, gearing into 
the ratchet wheel N, and thus capable of driving 
the shaft M. The pinion O drives the long rack P, 
| which carries at its upper end the lower carbon, whilst 
the lower end is protected by a brass tube wu fixed to 
the baseplate of the whole arrangement. A pawl W 
prevents the ratchet wheel from running backwards. 
The ends of the feed magnet coils are connected to 
the regulator, which, as shown in Fig. 7, consists of a 
brass frame X, between the arms of which are fixed 
two coils Y, of insulated copper wire, 6 millimeters 
in diameter, and wound ona wrought-iron core 35; in. in 
diameter and 2} in. long, joined at the back by a 
breech piece. The other end of each core passes through 
the front end of the frame X and terminates in a pole- 
piece Z, the inner surface being cylindrical and de- 
| scribed about the central axis of the pair of magnets. 
| An armature f rigidly connected to a lever y is pivotted 
| about the same central axis and is free to swing near 


An armature E is suspended over the poles of | the top pole-piece Z, which it can never touch owing to 


its cylindrical shape. The lower end of the lever y 
carries two platinum pins 6 6! which play between the 
| ends of two screws ¢ and e! fixed to the frame X, but 
insulated from it, one of which is pointed with plati- 
| num, the other with an insulating material. The 
| lever y also carries a rod and an adjustable weight §, by 
nteans of which any desired counterbalance can be 
given to the attraction between the magnets and the 
armature. 

The coils Y are a shunt to the main circuit, and when 
the are increases to a certain resistance, they attract 
the armature § in opposition to the counterbalance ¢, 


traverses both carbons and passes through the electro- | and the lever 7 is inclined towards the right, thus 
magnet D by the metal standard C. The arma- | bringing the pin 5 into contact with the screw é), 
ture E is then attracted and the ring G tilted by | which has an insulated point. The feed current 
means of the lever F. The negative carbon is thus | enters at the platinum pointed screw ¢, and thence 
raised and the arc formed. On the other hand, when | traverses the feed magnets, which have a resistance of 
the current is turned off, the armature is released, the | 6 ohms. When, however, the weight ¢ overpowers 
carbon-holder H is allowed to slip through the ring G, | the attraction of the magnets on the armature the 
and the carbons come together again. platinum pin .5 rests against the platinum pointed 





screw ¢, thereby opening a passage of almost no re- 
sistance through the frame X to the next lamp. 

It will be understood from our description that the 
feed circuit does not rob the main or lighting circuit ; 
but is a direct branch from the generator, and the two 
circuits can be so proportioned that the momentary 
decrease of resistance to the passage of the total cur- 
rent due to the insertion of the feed circuit, 
shall cause an additional quantity of current to 
be generated in the machine equivalent to that 
passing in the feed circuit. Thus the intensity of 
current in the main circuit is unaffected. The feed 
current does not exceed 0.5 ampéres in strength and 
flows for a moment every half minute, so that a very 
small wire is sufficient to transmit it to the lamps, and 
hence the extra expense of a separate wire serving for 
all the lamps is not important. The negative cable acts 
as a common return wire to the arc and feed circuits. 

The positive carbon employed is 1 metre long and 
12 millimetres in diameter, the negative carbon is only 
8 in. in length, but is 18 millimetres in diameter. A 
metre carbon, copper-plated, keeps the lamp burning for 
thirty-six hours continuously, or for a week of five hours 
each night. To avoid the resistance of this whole length 
of positive carbon, the current enters by roller contacts 
provided near its points as shown at K, Fig. 3. The 
resistance of the lamp is thus kept as low as 0.1 ohm. 
when unlit, and 2 ohms when lit; the resistance of 
the arc being about 1.9 ohms. A current of 12 ampéres 
is found to give a good light of about 1000 candles in 
these lamps, and at least ten of them can be worked 
in series from a Gramme machine of H type. At the 
Crystal Palace Electrical Exhibition Mr. André had 
sixteen lights burning, twelve on the terrace and four 
in the South Gallery. These were fed by two H 
Gramme machines having their field magnets excited 
by one A Gramme machine ; and the total power being 
derived from a Fowler compound engine of 16 horse 
power nominal. It was evident, however, that this 
plant was capable of doing further work. 

The lanterns are of ground glass, and diffuse a very 
soft agreeable light on the terrace of the Crystal 
Palace. The intensity of the light is regulated by 
throwing in or taking out resistance from the circuit of 
the field magnets, to the extent of a fraction of an 
ohm. This resistance is contained in frames of stout 
copper wire. Mr. André also employs a current indi- 
cator of ingenious device to show the engineer when 
the current rises above or falls below 12 ampéres. 
This is illustrated in Figs. 8, 9, and 10; it con- 
sists of a solenoid M through which the current 
passes and acts by magnetic suction on a soft iron core 
N suspended from one end of the pivotted lever O. 
The other arm of this lever carries an adjustable stem 
T fitted with a counterweight U, which can be in- 
creased by the weight of the outer case V when the 
stem is raised. The end of this arm of the lever plays 
between two contact pins P Q, in circuit with a local 
battery, an electric bell, and the electro-magnets R S, 
Fig. 10. These magnets are capable of attracting a 
curved iron armature Y, and thereby rotating the 
vertical shaft X! by means of the toothed segment Y? 
and the pinion X. According as one or other magnet 
is excited, the armature is pulled to one side or the 
other, and the rotated shaft displays the front or 
back of the signal disc X?, Fig. 7, to the engineer. 
Now, when the current is under 12 ampéres, the core 
N rises in the solenoid M, and the lever O falls on the 
lower pin P, thereby sending the local current to ring 
a bell and actuate the magnet R so as to make the 
shaft X present the green face of the signal disc to the 
engineer. On the other hand, if the current is over 12 
amperes, the upper contact is made, the bell rings, and 
the magnet S revolves the shaft so as to bring the red 
face of the disc into view. When, however, the current 
keeps its proper strength of 12 ampéres, the lever rests 
between the pins, and the signal disc presents its edge 
as shown in Fig. 8. 

In addition to the lamp described, Mr. André has also 
invented a ‘‘ motor lamp,” in which the regulation is 
effected by a small dynamo-electric motor set in motion 
by the feed current ; but a notice of this form of lamp, 
which is now being constructed, as well as the 
beautiful electric motor which he has designed, must 
be reserved for another occasion. 





Lievt.-Cot. WEBBER, R.E.—We learn that Lieut.-Col. 
C. E. Webber, R.E., President of the Society of Tele- 
graph Engineers and Electricians, has been suddenly 
called to Egypt, having been appointed A.Q.M.-General 
on Sir Garnet Wolseley’s staff. It will be remembered 
that Lieut.-Col. Webber served on Sir Garnet’s staff in 
South Africa in 1879. 

FRENCH GENERAL TRAMWAYS COMPANY.—The revenue of 
this company amounted last year to 148,929/. as compared 
with 134,115/. in 1880. The working expenses of 1881 
were 107,481/. as compared with 99,9707. in 1880. The net 
profits realised in 1881 were, accordingly, 41,809/., as 
compared with 37,6137. in 1880; 30,7867. in 1879; and 
24,4847. in 1878. The company did not extend its work 
last year, but it is constructing at present a new depét at 
Nancy, as well as a new line nearly two miles in length 
in the same town; this line is expected to be brought into 








operation early next summer. The company has declared 
a dividend of 10s. per share for 1881, 
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Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a very marked 
decline in the price of pig iron in the Glasgow market 
last Thursday, partly in consequence of the advance in 
the Bank rate, the drop being from 50s. 64d., the cash 
price at the close on Wednesday, to 49s. 10d. cash; and 
on the following day the prices varied from 49s. 9d. cash 
to 50s. 3d. one month, and buyers near. The pig iron 
warrant market opened firm on Monday morning with 
the prices at from 50s. 1d. to 50s. 3d. cash, and at from 
50s. 3d. to 50s. 5d. one month, and at the close the market 
was easier with buyers at 50s. and 50s. 3d. cash, and one 
month respectively; sellers asking 1d. more per ton. 
During the afternoon market business was done at from 
50s. O}d. to 50s. 14d. and back again to 49s. 9d. cash, and 
at from 50s. 3d. up to 50s. 4d. and down to 49s. 11d. one 
month; the market closing with sellers remaining at 
49s. 9d. cash, and 49s. 11d. one month, and buyers near. 
The warrant market was rather firmer yesterday with 
transactions during the forenoon at from 49s. 9d. to 
49s. 11d. cash, and at from 50s. down to 49s. 114d. and 
up to 50s. 14d. one month; the market closed with buyers 
at 49s. 11d. cash and 50s. 1d. one month, sellers seeking 
1d. per ton more. Business was done in the afternoon 
market at from 50s. 0}d. down to 49s. 104d. cash, and at 
from 50s. 3d. to 50s. 1d. one month, the market closing 
with buyers at 49s. 11d. cash and 50s. 14d. one month, 
and sellers wanting 1d. per ton more. Business was dore 
during this forenoon’s market at from 50s. 14d. to 49s. 10d. 
cash, also at from 50s. 4d. down to 50s. 1d. one month, 
the market closing with buyers at 49s. 104d. cash, 
and 50s. 14d. one month, and sellers near. In the 
afternoon market business was done at from 50s. down 
to 49s. 104d. and back to 50s. 1d. cash, also at from 
50s. 14d. to $0s. 3d. one month; at the close of the 
market there were buyers at 50s. cash and 50s. 24d. 
one month, and sellers asking 3d. per ton higher. 
A good deal of uncertainty exists as to the likelihood of 
the arrangement continuing which was entered into last 
year between the Scotch and Cleveland ironmasters, by 
which the numberof blast furnaces in operation wasreduced 
124 per cent. In ordinary course the arrangement should 
cease at the close of September, and on some hands it is con- 
fidently anticipated that it will not be renewed, especially 
as the actual trade and the prospects of the immediate 
future are so very good. Some of the weak holders are 
still showing a marked disposition to get quit of their pig 
iron warrants, and that fact tends to keep down prices, 
the more especially as there are so few speculative buyers 
going in to purchase. The home trade is in an excellent 
condition, and the demand from Germany, Italy, and 
other places on the Continent is very fair, as is also that 
from the United States; for the present, however, the 
inquiries on Canadian account are quieter. There are 
at present 110 blast furnaces at work as against 111 at 
this time last year; and the shipments last week were 
exceedingly good, amounting to 14,083 tons, as compared 
with 13,258 tons in the preceding week, and 10,966 tons 
in the corresponding week last year. The principal ship- 
ments were made to the United States, 3400 tons; to 
Canada, 1545 tons; Germany, 1059 tons ; Italy, 610 tons ; 
France, 510 tons, and Russia, 1180 tons. The stock of 
pig ironin Messrs. Connal and Co.’s public warrant stores 
stood at 630,588 tons on Monday afternoon, thus still 
showing a declining tendency. Hematite pig iron is 
somewhat firm in price, up to 57s. per ton being asked for 
the usual proportions of Nos. 1, 2, and 3. 


The Orient Steamer *‘ Austral.”—This new steamer, the 
latest addition to the splendid fleet of the Orient Steam- 
ship Company, reached Melbourne on the evening of 
Monday, the 26th of June, at the termination of her first 
voyage. The length of the voyage from Plymouth, includ- 
ing all detentions, was 36 days, her actual steaming time 
being 325 days ; and the average daily rate of voyaging 
was 345 miles, so that her passage from England to Aus- 
tralia is the fastest recorded. Had it not been for 
‘* blocks” in the Suez Canal, and unusual detention at 
Aden, through a difficulty in coaling, the time from port 
to port would have been less. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Railway Wagon Company.—An ordinary half- 
yearly meeting of the shareholders in the above company 
has been held in the Corn Exchange at Wakefield. Mr. 
Henry Robinson, of Wakefield, the chairman of the com- 
pany, presided, and in moving the adoption of the thirty- 
eighth half-yearly report, alluded at length to the litiga- 
tion which has been going on for some time past between 
the company and the Cornwall Minerals Railway Com- 
nany. He congratulated the shareholders on the case 
a been decided in their favour, and stated that the 
directors had already received the amount in dispute 
(upwards of 17,000/.), with interest, and they were in a 
position to pay 5 per cent. dividend on the past year, free 
of income tax, and carry a balance of 798/. 9s. 1d. to the 
next account. Mr. Wostinholm, of Sheffield, seconded 
the motion, and it was heartily and unanimously carried 
without a question. 


The Electric Light.—A meeting to consider the question 
of the public lighting of Gainsborough and to pass resolu- 
tions condemning or approving the adoption of the electric 
light by the Board of Health, on September1 next, has 
been held in the Temperance Hall, under the auspices of 
the Ratepayers’ Association. The chairman having in- 
troduced the business of the meeting, Mr. C. Hind 
moved, ‘‘ That this meeting having had the opportunity 
of judging the capabilities of the electric light and con- 
trasting it with gas, urgently recommend the Local Board 
of Health to adopt the electric light for lighting the town, 





if the cost compare favourably with the price paid for 
gas.” This was seconded by Mr. Stevens, after which a 
short discussion took place. The chairman then put the 
resolution, which was carried unanimously amid loud 
applause. The experiments with the light have given 
satisfaction to the town. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
larger attendance on ’Change at Middlesbrough, and there 
was a fair amount of business done. Messrs. Connal and 
Co., the warrant storekeepers here, had a stock of 117,351 
tons, which is a decrease of 65 tons as compared with the 
previous week. No. 3 Cleveland pig iron was quoted 44s. 
yer ton by merchants, and makers asked 6d. per ton more. 
There is ‘a large volume of trade being done, but the 
amount of fresh business in pig iron-continues very mode- 
rate. Shipments are heavy. During the present month 
the exports of iron and steel from Middlesbrough have 
been most satisfactory, ‘the deliveries to the Continent 
and to Scotland exceeding those of past months. A few 
shipments from Hartlepool and Middlesbrough for 
America have recently been made, but it is not expected 
that there will be more than one or two at present. 


The Manufactured Iron Trade.—All the malleable works 
are again in full operation, and the output of plates is 
very considerable. Ship plates are quoted 6/. 10s. to 
6/. 15s. per ton, and nt ws 6/. per ton less the usual 
discount at works. 


The Restriction of the Make of Iron.—The Cleveland and 
Scotch ironmasters are in correspondence again on the 
question of restriction. The owners of blast furnaces in 
both districts express themselves satisfied with the arrange- 
ment for restriction which has been in operation nearly 
six months, and it is generally believed that a similar 
arrangement will be agreed to for continuing the restric- 
tion in the make of pig iron. 





SEA CONNEXIONS. 
To THE EpiTor oF ENGINEERING. 

Srr,—The accident which ig ee to the imperial 
troopship Serapis in Portsmouth Dockyard on the 15th 
inst. makes another addition to the already long list of 
disasters arising from the same c:use, viz., the accidental 
opening of seacocks. 

We would point out that were Mr. Halpin’s syphon 
arrangement, which you fully illustrated on page 17 of the 
last volume of ENGINEERING, universally fitted to all 
steamships, such catastrophes would be absolutely impos- 
sible. Yours respectfully, 

London. Lewis OLRICK AND Co. 


HARTNELL’S GOVERNOR GEAR. 
To THE EDITOR OF ENGINEERING. 

Srr,—At the meeting of the Institution of Mechanical 
Engineers last week in Leeds, during the discussion of 
Mr. Hartnell’s paper ‘‘ On Governing Engines by Regulat- 
ing the Expansion,” I asked the author if he had had any 
experience with his governor on engines used for driving, 
sawing, and wood-working where the load is intermittent 
and very severe, and if so, whether the sudden strains on 
the spiral spring, which forms part of the Hartnell gear, 
would not, after some years’ usage, weaken it, and render 
the action of the governor less efficient? My reason in 
asking this question was that in wood-working machinery 
I had sometimes found spiral springs, after severe usage, 
become weakened and inefficient, and in several cases 
flat or coach springs had been substituted for them with 
advantage. Before Mr. Hartnell replied, Mr. A. Paget, 
of Loughborough, jumped up and said he had made 
springs some twelve or thirteen years ago which had been 
in use ever since and were now as good as new. 

Without doubting the value of Mr. Paget’s springs, 
the value of his information would be increased if [ 
would tell us for what purpose the springs he speaks of 
are used, what gauge they are, and to what pressure they 
are subject, and whether that pressure is constant or 
sudden and intermittent, as would be the case with the 
springs in Mr. Hartnell’s gear, if used for driving sawing 
machinery. 





I am, Sir, yours faithfully, 
M. Powis Bate. 


PETROLEUM FUEL FOR LOCOMOTIVES. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your issue of July 14, 1882, I notice a short 
account of a trial with crude petroleum as fuel for loco- 
motives. Having had some experiencewith kerosin refuse 
or petroleum as fuel for locomotives (see ENGINEERING, 
January 5, 1877), I take this opportunity of bringing 
before your notice a brief account of what has been done 
with petroleum as fuel, for locomotives; more recently on 
the Grazi Tsaritsin Railway, south-east Russia. 

In 1874, when experiments were first made with 
petroleum on this road, the main obstacle to its use was 
its great price, and comparative undevelopment of the 
appliance then adopted for its combustion. Subsequently 
every year the petroleum industry in the Caucasus has 
been increasing, and the price now (1882) demanded for 
kerosin refuse on the Volga, at our terminus, Tsaritsin, is 
about half the price commanded in 1874. This, along 
with the fact that several inventors have come into the 
field, has induced us to make further experiments with 
different arrengements recommended. 

Only one arrangement has so far been tested, that of 
Messrs. Balukevitch and Voislaff, engineers, St. Peters- 
burg, (the experiments were made March, April, and 
May this year). On trial with the arrangement as origi- 
nally designed, the results were anything but favourable ; 
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but during three months continual trial with the appa- 
ratus, many alterations were made, and new ideas sug. 
gested, and finally we could take trains of thirty loaded 
cars at ordinary time table speeds (twenty versts per hour) 
over any part of our main line, the maximum grades being 
0.008 or +; the trains would be between 380 tons and 450 
English tons gross, engine and tender excluded. The 
consumption oe! verst with these trains was with that 
consumed in lighting up 1.04 poods, or 41.6 1b. Russian, 
The system recommended by Messrs. Balukevitch and 
Voislaff, although patented in this country is not new, as 
on making inquiry a very similar appliance was tried in 
Woolwich Arsenal, by Mr. Richardson, in 1864; and 
published, I believe, in ENGINEERING in 1866. 

In our case the main object was to eney the apparatus 
without making any new holes in the firebox, consequently 
the whole was arranged on the original firebars ; this was 
not so advantageous; the metallic parts being all cast 
iron, and composed of a double arrangement of oe, 
like a letter V, the steps being about l4in. broad and 
having a small ledge on their edges ; all round on this was 
laid a mass of fireclay balls, from 24 in. to 3}in. diameter. 
It is most important that the balls should be spherical in 
order that their points of contact may be as small as 
possible. 

The refuse is laid on the highest step, at both ends of 
the firebox, and drops from one step to the other, cascade 
fashion ; no steam is introduced into the firebox, as the 
refuse petroleum simply runs through the pipes by gravi- 
tation, the tank carrying the petroleum being placed not 
on the floor of the tender, but above the water tank, and 
should the petroleum be too thick, it is arranged that 
steam can be introduced through a warm pipe in this 
tank, the steam ultimately exhausting into the tender. 

Experiments with this arrangement are for the present 
discontinued!; further experiments are intended with other 


appliances, 
Yours faithfully, 
Tuomas Urnquyart. M.I.M.E. 
Locomotive Superintendent. 

P.S. —I omitted to mention that the balls simply 

fulfilled the functions of regenerator, as the raw flame had 
to pass through them.—T. U. 
orisoglebsk, July 31, 1882. 











INDIAN PUBLIC WORKS DEPARTMENT. 
To THE EpitTor oF ENGINEERING. 

Srr,—I have read with interest many of the letters 
that have lately appeared in ENGINEERING regarding the 
Indian Public Works Department, and am aay to find 
that there is some hope of a reform in the rules for pen- 
sion and furlough. 

The last letter in your paper of the 18th inst., signed 
“C.E.,” treats of a subject about which there is a good deal 
of dissatisfaction amongst some men in the department, 
— the statement of a typical case may not out of 
place. 

Owing to sanction having been given and orders issued 
by the Government of India in 1871 and 1872 to carry out 
some large and important works, a number of duly 
qualified European civil engineers were employed in India 
by the local governments, and shortly afterwards, having 
served their probation and passed their examinations, 
were made permanent in their appointments, have been 
promoted, and allowed all the privileges equally with 
the civil engineers appointed by the Secretary of State 
from home, with this one exception, viz., that they are 
under much less favourable rules for furlough and pen- 
sion, 

By the order of the Secretary of State these men who 
came forward at short notice and have done their work 
well are at present debarred from participating in the 
privileges which the engineers who have since and are 
every year coming out to India from Cooper’s Hill and 
elsewhere enjoy. 

Amongst others, I may mention one case in particular, 
which as a typical one seems very hard. A European 
civil engineer who had a good experience of India was 
offered an appointment as 2nd grade assistant "engineer, 
D.P.W., Bengal, in November, 1871. Arrangements 
having been made, he was telegraphed and written to the 
first week in January, 1872, to join his appointment 
about 500 miles away. He joined on January 15, 1872, 
from which date his service has been counted. He has 
been promoted, and is now a 8rd grade executive engi-. 
neer, but when he oo the other day for his name to 
be re on (Schedule B) the more favourable furlough 
and pension rules, he was refused, because inasmuch as 
his actual service in the department did not commence 
till twelve days after the limiting date, the Government 
of India was unable to comply with his request. 

As your correspondent ‘‘C.E.” says, it is indeed 
a puzzle why this distinction should exist between men of 
the same qualifications, executing, side by side, works of 
the same importance, and enjoying, so long as they are 
on Indian soil, the same privileges. One could under- 
stand a different set of furlough and pension rules being 
framed for natives, Eurasians, and men who do not care 
to leave India, but this is not the case ; there are many 
native and Eurasian officers who come under the favour- 
able rules, and very properly so. But it is hard to under- 
stand that when, through the exigencies of the service, 
Government employed European civil engineers in India, 
and have found that they have served well, and are as 
deserving of being placed in the higher ranks of the de- 
partment, and is willing to give them all the privileges 
while in India of the men sent out from home. It is hard 
to understand, I say, why Government should allow one 
set of the same servants a better means of recruiting their 
health and better pensions than the others. I trust that 
those who are now itating for an improvement in the 
rules of the Indian D.P.W. will bring this prominently 
forward, 


European C,E, 
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FRIDAY, AUGUST 25, 1882. 


THE BRITISH ASSOCIATION. 
Tue fifty-second meeting of the British Associa- 
tion or Parliament of Science, was commenced last 
Wednesday evening under the presidentship of Dr. 
C. W. Siemens, F.R.S., D.C.L., &c., who delivered 
his inaugural address in the Skating Rink, a most 
spacious meeting place, having a capacity for 
seating some four thousand people. The gathering 


at Southampton, however—the fifty-second of the 
Association—is not expected to rank among the 
great meetings, such as have been held at New- 
castle, Bath, Nottingham, Liverpool, Edinburgh, 











Glasgow, Dublin, and York—all within the last 
eighteen or twenty years. The meetings in the 
towns and cities just named rank very high in 
the annals of the Association, on account of the 
large attendances which they brought and the 
funds which they provided for the ‘‘ advance- 
ment of science,” the Association’s more imme- 
diate function. Regarding those several meet- 
ings, we may say the attendance generally ranged 
from 2300 or 2400 odd up to 3335, which was 
the number of members and associates entered 
at the Newcastle-on-Tyne meeting in 1863, what 
was then, and still is, locally called the ‘‘ wise 
week.” On the present occasion the attendance 
is not expected, even by very enthusiastic people 
in the town, or in the governing body of the 
Association, to exceed 1500; and there are many 
who do not anticipate even such a large attend- 
ance as that. As many readers must be aware, 
this same town was once before engaged in receiv- 
ing and entertaining the Association, namely, in 
the year 1846, when the sixteenth annual congress 
of the savans of the United Kingdom was held 
under the presidentship of Sir Roderick Murchi- 
son, who was one of the fathers of the Association, 
and for many years one of its trustees. On the 
occasion just referred to the population of the 
town was probably not more than about 30,000, for 
at the census of 1841 it was only 27,744, whereas at 
the census of last year it amounted to 100,866. 
When the former Southampton meeting was held 
the attendance of members and associates only 
reached 876, so that in some respects an attendance 
of 1500, or thereabouts, must be regarded asa fairly 
good one, at least for Southampton. 

As on the occasion of the Newcastle meeting in 
1863, this gathering promises in a large measure to 
be an engineers’ meeting, judging, at least, by the 
number of engineers who have promised to come 
to support the distinguished member of their pro- 
fession who has been chosen to preside over the 
destinies of the Association for the year 1882-83. 
Not only is there the able and highly interesting and 
suggestive address from Dr. Siemens himself on 
being moved into the chair in succession to Sir 
John Lubbock, but the communications also include 
papers by Sir William G. Armstrong, on the manu- 
facture of steel for ordnance; by Mr. J. C. Aber- 
nethy, on the Channel Tunnel; by Mr. Crampton, 
on his system of automatically excavating the 
Channel Tunnel by hydraulic machinery ; by Mr. 
Baker, on the Forth Bridge ; besides which there 
is, of course, the able address of Mr. John 
Fowler, the President of the Mechanical Section. 
In Section A, Physical and Mathematical Science, 
Lord Rayleigh presides in succession to Sir 
William Thomson ; and that section is, we 
believe, to be quite ‘‘ electrical” on Friday, owing 
to the character of the papers to be read and 
the discussions that are to take place. For 
the same reason Section G will be equally ‘‘elec- 
trical” on Monday next. Considering the special 
position occupied by this year’s President in 
the domains of mechanical engineering, metal- 
lurgy, thermodynamics, electrical physics, &c., he 
is to be supported by quite a host of his confréres, 
in addition to the purely mechanical men. For 
example, there are Sir William Thomson, who 
is to deliver one of the evening addresses on 
one of his favourite subjects, ‘‘ The Tides ;” 
Professor Clausius, the great German physicist ; 
Professor Du Bois Reymond, the distinguished 
French physiologist and physicist ; and Dr. Werner 
Siemens, the President’s elder brother, who is to 
read a paper by which a discussion on the question 
of standard units in electrical and other depart- 
ments of physical science will be raised in Section 
A. The mention of Sir William Thomson’s subject 
of lecture reminds us of the fact that it is pre- 
eminently a suitable one for this occasion, owing to 
the remarkable and unique character of the tidal 
action which is daily witnessed in Southampton 
water. 


The Section Rooms are most conveniently situated, 
inasmuch as even those which are the farthest apart | only retreat to or occupy the fourth side. 


| 


terested in mechanical subjects, the shipyards on 
Southampton Water will be points of considerable 
attraction. The two Southampton yards are owned 
by Messrs. Oswald, Mordaunt, and Co., and Messrs. 
Day, Summers, and Co. 

An attempt is being made in Southampton this 
week to add a contribution to the question of public 
lighting ; in short, the “‘ battle of the lights” is to 
be fought here to some extent, as at York, during 
the Jubilee Meeting last year. This time, however, 
the electric lighting is to be done indoors alone, 
namely,in the Hartley Institution, the light beingthe 
Edison incandescent. On two evenings there are to 
be soirées in the *‘ Hartley,” as it is briefly called, 
and on both occasions the lecture hall and picture 
gallery are to be put at the disposal of the Edison 
Electric Light Company in order to show what they 
can do. Then, by way of opposition, there are two 
of the new Siemens regenerative gas lamps outside 
the Hartley Institution and one inside of 300-candle 
power, while a considerable portion of the leading 
public thoroughfares is being lighted up with some 
excellent examples of Sugggaslamps. The gas side 
of the fighting is being undertaken at the instigation 
and expense of the Southampton Gas and Coke 
Company. Doubtless the result will be keenly 
watched by the Southampton people themselves as 
well as by their scientific visitors. 








THE EGYPTIAN CAMPAIGN. 

THE principal topic which presents itself for 
observation this week is the great turning move- 
ment accomplished by Sir Garnet Wolseley on 
Sunday last. It is not too much to say that this 
movement will form the basis upon which military 
nations will learn one of the most remarkable 
lessons in the art of war. It may be now truly 
asserted that the science of war is based upon all the 
practical sciencescombined, thoughit cannot perhaps 
be stated that the theoretical art of war is in any way 
altered by the application of science in aid of 
carrying military operations into effect. Science 
has made the operations of war so rapid that what 
formerly took years to accomplish, is now the work 
of a few days, or even of a few hours, thanks 
mainly to those two great agents, steam and elec- 
tricity. 

The operations of war are really governed by at 
least three different elements: Ist, the rules of 
military art as applied to practice ; 2nd, the nature 
of the ground over which the operations are carried 
on ; and, 3rd, the means and talent at the disposal 
of the contending powers. A fourth may perhaps 
be added ; this is, political considerations arising 
out of the military or naval operations undertaken 
for an objective result. Now, we must first, when 
remarking upon the turning movement just accom- 
plished with such signal success, say that it could 
not have been carried out in so rapid or so successful 
a manner without the aid of a splendid system of 
rapid transport, by means of which Sir Garnet 
Wolseley has been able to execute an operation by 
a sea line of movement in a few hours, which at a 
former period would have taken him many days, 
during which his intentions could have become 
known, and his object in all probability defeated. 
Next, it is to be remarked, that the operation has 
been carried out strictly in accordance with the 
rules appertaining to the art of war, and which 
have been undoubtedly well known by the able 
strategists who surround the British general in 
command. The plan has been to gain two lines of 
operation in such a manner that the command of at 
least three sides of a square may be obtained for 
further decisive movements. Strategists are aware 
that every theatre of war must be looked upon as 
forming a figure presenting four faces of a more or 
less irregular character. Jomini, in his celebrated 
work, dwells at considerable length on operations 
having for their object the possession of at least 
two faces of this square, and at right angles to each 








other, particularly when a third is closed by insur- 
mountable obstacles, and when the enemy can 
Further, 


are probably not more than half a mile distant from | he points out that if operations can be so organised 
each other, which is a very important factor in a/ to gain command of the fourth side, while a general 
successful and enjoyable ‘‘B. A.” meeting. The | holds the two open sides of the strategic field, one 
Local Committee have provided an abundance of | of which is sure to be parallel to and threaten the 


opportunity for whiling away the time pleasantly 
and instructively, by affording facilities for visit- 
ing the industrial establishments of various kinds 
in the town and district, various public institutions, 
such as Netley Hospital, and other places of interest 
from day to day. For engineers and others in- 


;enemy’s lines of communication, the enemy is 
practically defeated, and must disperse or surrender. 
In any case, Jomini points out the great advantage 
of a possession of two strong faces at right angles, 
so that determined attempts may be made from 
them to strike upon particular ponts of the enemy’s 
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lines of operation or communications, and drive him 
to a defensive course of action, while himself 
taking a powerful initiative, which is the essence of 
war. 

The positions now occupied by the British forces 
form an admirable illustration of the result of 
obtaining two of the four faces which form the 
theatre of war, while the third is an impassable 
barrier, and, therefore, closed to the enemy. The 
British general holds the base at Alexandria, and 
the whole of the sea coast up to Port Said on the 
Suez Canal, forming one irregular side, and out of 
which the enemy cannot possibly retire. He now 
holds the line of the Suez Canal from Port Said 
to Suez forming another face of the square. The 
third is the Lybian Desert, an impassable barrier. 
The fourth is a line drawn from Suez to the point 
where the line of railway from Alexandria meets 
the city of Cairo and runs past it into Upper Egypt, 
the only line by which the enemy can now possibly 
retreat. To gain Cairo before the enemy can reach 
it, is now the object of the British general. This 
city is the goal towards which all future operations 
will be directed. Cairo gained before Arabi Pasha 
can have time to retire to Upper Egypt, the cam- 
paign will at once be at an end. 

Now, here we once more revert to the fact that 
engineering operations must form a most important 
feature in the campaign undertaken for the sup- 
pression of the rebellion. We are therefore now 
compelled té fix our attention upon the spot from 
which the most important and decisive blow must 
be struck—Ismailia. If Arabi Pasha’s line of 
retreat is to be cut off, it must be done quickly ; 
otherwise he will reach Cairo first and render a 
prolonged operation necessary to dislodge him from 
this important position, and thus end the campaign. 
In the first place, to enable him to reach the capital 
in time to offer the strongest resistance to our 
advance, having for its object the cutting of his 
line of retreat to Upper Egypt, he possesses all the 
internal lines of railway within the theatre of 
operations, and all the rolling stock appertaining to 
these lines. But, by the movement made by Sir 
Garnet Wolseley, elements of a nature dangerous to 
Arabi’s retirement have been created by two dis- 


tinct operations being undertaken on at least two 


sides of the field of war. The one along the line of 
the Suez Canal, the other along the line from Alex- 
andria to Cairo, which has to be struck by a flank 
attack or a capture of Arabi’s present positions. It 
is undoubtedly the object of Sir Garnet Wolseley 
that these operations should, if possible, be con- 
ducted simultaneously. That is to say, at the 
proper moment, operations from the line of the 
canal should take place, while a determined attack, 
or a demonstration, to be developed into an assault 
under certain circumstances, should be made on the 
lower part of the line from Alexandria to Cairo, 
with the object of striking at some important point 
on the line by which the retirement from the posi- 
tions which Arabi holds there may be prevented, 
and thus forestal a force despatched from thence 
to Cairo to oppose the force acting from the line 
of the Suez Canal. 

We have first, therefore, to consider the position 
of the British general at Ismailia, and his means for 
a rapid advance on Cairo. Thereis a railway which 
runs from Ismailia to Zigazig, about forty miles in 
length, which has a clear run through a sandy 
district without bridges to a place called Tel-el- 
Kebir, upon which point it goes over at least three 
bridges to Zigazig. Here it diverges and passes to 
the left, over a fertile country much intersected by 
canals and watercourses, on to Cairo. There is also 
a fresh water canal, which runs nearly close to the 
railway along its whole length to Cairo. These 
form two lines of operation by which the capital 
may be reached from Ismailia. There is also a 
third to Zigazig from Kantara, twenty miles from 
Ismailia towards Port Said. This leads on to two 
fortifications at Abu Kebir and Salalieh, but, as 
these can easily be passed by, they would form no 
obstacle to the march of a British force advancing 
from the line of the Suez Canal from Kantara. 
Now the first thing to consider is, the necessity for 
striking a rapid blow at the capital. To do this the 
utmost despatch must be used in landing the 
troops, repairing the lines of railway from Ismailia, 
and above all, timing the arrival of the different 
columns at the striking point, so that there is not 
the slightest chance of their being beaten in detail 
or delayed from converging upon the point of con- 
centration. We are forced to the conclusion, owing 
to the military difficulties attendant upon the 





passage of troops of all arms along a narrow channel, 
that the fresh water canal from Ismailia to Cairo will 
not be chosen as the line of advance, even if it is 
possible to convey troops by that line. The rail- 
way must be taken which leads from Ismailia to 
Zigazig, and by a short march to Salalieh, whence 
a line runs to Zigazig, so as to insure a rapid 
advance of troops and quick concentration for a 
decisive blow. Here comes to the front the 
important railway work in the campaign which 
we have foreshadowed. The Royal Engineer rail- 
way corps is now on the ground, and already at work 
landing the rolling stock, getting their locomotives 
on the line, and it has already commenced to repair 
the portion of the line broken a mile or so out- 
side Ismailia on the road to Tel-el-Kebir. As we 
have already stated, the corps has 100 miles of 
line materials and five locomotives. Sir Garnet 
found that the enemy has withdrawn all the rolling 
stock at Ismailia except sufficient carriages to make 
up one train, but not one engine was left. It is 
almost certain that the enemy has partially destroyed 
the line-to Tel-el-Kebir, where he seems to have 
25,000 men of all arms, 11,000 of whom are said to 
be regular troops. These are no doubt entrenched 
in a position to hold the line of railway, and here 
probably will take place the first important engage- 
ment. 

Sir Garnet will probably have no serious opposi- 
tion until he reaches Tel-el-Kebir, in the rear of 
which he may, when he has forced that position, 
find the bridges and line seriously damaged. It is 
beyond Zigazig that we will find the greatest difti- 
culty, especially if the enemy has retired thence 
from the neighbourhood of Alexandria in sufficient 
force to oppose Sir Garnet, or if Arabi has ordered 
all the bridges on the railway line to be destroyed, 
and the whole rolling stock to be withdrawn to 
Cairo. By Arabi’s entire command of the main 
line from Alexandria to Cairo, and of the lines from 
Damiettaand other places where he has troops, he can 
reach theneighbourhood of the capital with a respect- 
able force before the British commander, and he has 
an alternative line from Alexandria, running along 
the left bank of the Rosetta branch of the Nile 
from a junction at Tel-el-Barut, about fifty miles 
from Alexandria, by which a large force might 
retreat past Cairo to Upper Egypt. We must take 
it for granted that the enemy is now in full posses- 
sion of the fact that Sir Garnet Wolseley holds a 
new line along the Suez Canal, and that Arabi is on 
his way to the most important points threatened, if 
heis not already there with at least a portion of 
his forces at Aboukir, Alexandria, and Damietta, 
and other places within the theatre of war, to 
assume supreme command. Also, that he has given 
imperative orders that his positions at Ramleh and 
Kaffrdowar are to be heldagainst the British force at 
Alexandria, so that this force shall not strike the 
main line to Cairo and intercept the withdrawal of 
the necessary Egyptian troops to the vicinity of 
Cairo, who are intended to oppose the march of Sir 
Garnet Wolseley. 

Now it is evident that the strongest reconnais- 
sances will be ordered, indeed are being constantly 
made before the enemy’s lines at Ramleh and 
Millala, to ascertain if they are showing signs of 
retreat, a matter which is difficult to ascertain, 
owing to the strength of the works preventing 
the enemy from being drawn from them in 
any force. Still the most active demonstrations 
will be made to keep as many of Arabi’s troops 
as possible before Kaffrdowar, and give time 
for rapid operations from the other face of the 
theatre of war, the line of the Suez Canal. But 
the telegraph is now laid between Ismailia and 
Alexandria ; so that, as soon as Sir Garnet deter- 
mines to advance, we may rest assured that an 
attempt will be made to get upon the lines of 
communication on the face of the theatre of war 
running along the edge of the Lybian Desert 
towards Cairo, for the purpose of intercepting the 
retreat of Arabi’s troops from his lines near Alex- 
andria. This may result in severe loss of life ; but 
the spirit of enterprise has now been aroused by the 
success of the 1st Division at Ismailia, and they 
will certainly strike the enemy’s line towards Cairo 
if the act can possibly be accomplished. In this 
case, the Egyptian force remaining near Alexandria 
will be dispersed or compelled to surrender, thus 
rendering the task of the Ist Division at Ismailia 
less difficult of attainment. We must not forget 
that Arabi might have given orders for a destruction 
of portions of the main line to Cairo from Alex- 
andria; still, it is not probable that he would 





destroy that from Tel-el-Barut, if the junction 
could be reached in time to co-operate with the 1st 
Division acting from Ismailia. 








THE PORT OF CALCUTTA. 
The Port of Calcutta and the Works Constructed 
therein from 1870 to 1880. 
By WiturAm Durr Bruce, Memb. Inst. C.E. 
(Continued from page 129.) 

45. Cranes.—When the four jetties first con- 
structed were taken over by the Commissioners, 
there were six of Brown’s patent steam cranes at 
work. These cranes were constructed by the 
Hamilton Windsor Iron Works Company, but they 
were not well finished, and had been put together 
in a very unsatisfactory manner; they were con- 
stantly breaking down, and complaints of their 
working were very frequent. Six new cranes had 
been ordered before the Commissioners took charge, 
and were erected in 1871. These cranes were 
designed to lift 5 tons at a radius of 20 ft., but 
when completed and set to work were found to be 
far too heavy and expensive for the ordinary work 
at the jetties. During 1871-72, when the Commis- 
sioners had six of Brown’s cranes and six of their 
ordinary steam cranes at work, the total expenditure 
on establishment, working expenses, and repairs 
was 35,860 rupees, equivalent for the number of 
hours worked, to about 2 rupees per hour per crane. 
It soon became apparent that steam cranes were 
neither suited to the work nor the climate, and 
when additional cranes had to be arranged for 
towards the end of 1871, the Commissioners 
determined to adopt Armstrong’s hydraulic cranes. 
This involved a heavy outlay, but the Commis- 
sioners were satisfied that in the end they would be 
more economical than the steam cranes. Their 
anticipations in this respect have been fully realised. 
The working expenses of the hydraulic cranes 
during 1880 have been only about seven annas 
per hour as compared with an average of 2 rupees 
per hour for the steam cranes ; while the total ex- 
penditure on working nineteen hydraulic cranes and 
six large steam cranes has only been about 35,000 
rupees, or the same as was incurred in working twelve 
steam cranes in 1871-72. The Brown steam cranes 
originally constructed were removed in 1877, and 
replaced by hydraulic cranes. But the six ordinary 
5 ton steam cranes are still kept on the wharf for 
the purpose of lifting weights between 35 cwt. (the 
maximum that can be lifted by the ordinary 
hydraulic cranes) and 5 tons. 

46. The question of lifting weights beyond 5 tons, 
which is the maximum that can be lifted by any of 
the cranes on the jetties, was raised in 1873. 
Previous to this time, vessels with heavy lifts on 
board had to move from the jetties to the East 
India Railway Company’s sheer legs at Howrah, a 
proceeding involving considerable delay and addi- 
tional expense. Under Section 60 of their Act, the 
Commissioners were obliged to provide appliances 
for lifting weights up to 30 tons, and as the Hooghly 
Floating Bridge when completed involved vessels 
in greater expense when they had to pass through 
that bridge to get from the jetties to the sheer legs 
at Howrah, the Commissioners decided to provide 
the necessary appliances on the Calcutta bank of 
the river. It had then to be considered whether the 
crane should be in the form of a fixed crane or sheer 
legs, or a floating crane. The author recommended 
a floating crane for the following reasons : 

(1) The fixed crane would require to be placed 
ona separate jetty, and every vessel bringing heavy 
weights would have to be removed to this jetty, 
causing great inconvenience and additional expense 
to the ship. 

(2) A crane for heavy weights could not be 
placed on one of the existing jetties, for, if it were, 
the ship lying there would also have to move, and 
work would be stopped at both vessels. 

(3) As a rule, steamers coming into port dis- 
connect their engines and overhaul their machinery, 
and to move them without steam involves great 
risk, and considerable loss of time. 

(4) There was also considerable difficulty in find- 
ing a suitable place for the jetty, so as to admit of 
a vessel being hauled ahead or astern to bring the 
fore or aft hatches as required under the crane. 

A floating crane, on the other hand, could go 
alongside a vessel at any jetty, or in mooring, and 
take out a heavy weight, and land it without stop- 
ping the work of the ship. This advantage would 
more than compensate for the extra first cost, and 
for the increased cost of working, and at the same 
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time be a great convenience to masters of vessels 
and to consignees of goods. A fixed crane would 
put vessels to a very great inconvenience as already 
pointed out, and it would afford no facility to con- 
signees of heavy packages, as they would be obliged 
to take delivery at the crane and make their own 
arrangements for transporting. The floating crane 
was designed to carry heavy goods and could be 
moved to any private wharf or jetty to land heavy 
packages. Taking all these facts into consideration, 
and the peculiar circumstances of the port and river, 
it was determined that the floating crane would be 
the best and most suitable appliance, and the Com- 
missioners accordingly ordered a floating crane 
capable of lifting weights up to 30 tons. 

47. The crane has proved a great convenience to 
vessels trading to the port, and earned sutticient to 
cover all expenses. As the construction of the 
vessel and crane is novel, as far as the author is 
aware, a brief description of it will be given. It is 
illustrated by the two-page engraving published 
with the present issue. The vessel which carries 
the crane consists of twin boats 122 ft. long 
by 15 ft. beam each, and 10 ft. depth of hold, 
placed at a distance of 25 ft. from centre to centre, 
and firmly braced together with 14 strong plate 
girders, extending the full width of the vessel. 
She is propelled by four 4 ft. screws (two to each 
boat) driven by two pairs of engines, supplied with 
steam by two bdoilers, each 64 ft. in diameter, and 
10 ft. long. The engines that drive the crane and 
pumps are also supplied with steam by these boilers. 
he hulls are constructed of ,5; in. boiler plate on 
frames of 2} in. by 2? in. by 5; in. angle irons 
placed 2 ft. apart. In the bow of each vessel there 
is a water-tight compartment, which is filled when 
it is required to place the vessel on an even keel. 
The crane is placed in the centre of these twin 
boats and firmly secured to the cross girders. It 
was originally the intention of the author to have 
only one ballast tank opposite the jib, and to pump 
the water required to keep the crane in equili- 
brium, through the centre pillar of the crane. In 
calling for tenders, however, for the work from 
Messrs. James Taylor and Co. and Messrs. Sir 
William Armstrong and Co., it was intimated to 
those firms, that in designing the details of the 
crane they might modify this arrangement and 
arrange the details according to their judgment 
and experience. Messrs. Sir W.G. Armstrong and 
Co., whose design was ultimately adopted, and is 
now illustrated, modified this arrangement and 
put two tanks on the crane, one in front and 
one behind; the following is their description of 
the crane. 

‘‘ The crane is of a truss description guided on 
a centre pivot, resting on the cross girders, through 
which the steam pipe is conveyed, and revolving 
upon a cast-iron roller path fixed to the cross 
girders, and to which is likewise attached the rack 
for turning. The framing and jib are of wrought 
iron, and upon the former is planted the machinery 
for lifting, lowering, turning, and luffing, which 
motions are commanded by one man stationed in 
front under the jib ; the engines for driving these 
several motions, together with a centrifugal pump- 
ing engine, being also planted on the framing and 
under the command of the man working the crane, 
who will have by his side a pendulum to indicate 
the list of the vessel. Attached to the framing, 
fore and aft, are two tanks, the forward tank being 
one-half the capacity of the after tank. In a 
normal condition these two tanks will be equally 
loaded, and as the crane takes the strain of the load 
the water will be pumped from the forward to the 
after tank, and upon the discharge of the load the 
water will be allowed to find its level again between 
the two tanks. 

‘‘ The steam engine for working the machinery 
will be high pressure with two cylinders, 14 in. 
stroke, 104 in. diameter, with reversing gear for 
turning. ‘The speed of lifting will be about 7 ft. 
per minute per load. 

‘¢ The lifting chain, which shall be (with a clear 
run of 60 ft.) 1} in. in diameter, will pass over a 
cupped drum, a plan adopted by us for many years, 
a powerful brake for lowering being provided. 

‘‘The jib shall have a radius of 42 ft. and a clear 
height to underside of jib sheave of 50 ft. 

“The after tank shall, when full, be capable of 
balancing a load of 20 tons, and provision made for 
receiving sufficient permanent iron ballast to the 
crane when unloaded. 

‘¢ The centrifugal pump (Gwynne and Co.) B 41 
shall be capable of discharging 2000 gallons per 








minute, and be provided with the necessary pipe 
connexions and valves.” 

48, The crane has been constructed in accordance 
with this general specification, and cost, with the 
hull and engines completed and ready for work, 
13,0001. 

49. Working of Thirty-Ton Crane.—On going 
alongside a vessel to lift weights under 20 tons, 
the forward water ballast tank is filled. After the 
engineer has examined the weight to be lifted, he 

| 





lowers the crane shackle down to be connected to 
the weight. When the attachment has been made | 
and all is ready, the crane heaves until the crane | 
vessel lists over two inches on the gauge to the 
weight side. The centrifugal pump marked A on 
plan is then set to work, and the water pumped 
from the forward tank to the back ballast tank, 
until the whole weight is taken by the jib of the 
crane and the boat is brought to an even keel. 
The hoisting engine is then started, the weight 
raised, and the crane swung round, or hauled out 
clear of the rigging, and the weight lowered down 
into a boat as required. As soon as the weight is 
lowered down and eased off the jib a little, the 
water is run from the back ballast tank into the 
forward tank, andthe weight lowered until the strain 
is taken off the jib and the vessel placed on an even 
keel. 

50. In lifting weights over 20 tons it is necessary 
to fix the crane and to balance the vessel by water, 
as the balance weight on the crane is not sufficient 
to lift more than 20 tons. The crane is swung 
round in position and fixed down to the baseplate by 
holding-down bolts provided for this purpose. She is 
then breasted in alongside of the vessel from which 
the weight has been discharged with the jib pro- 
jecting over the side in position for plumbing the 
vessel’s hatch. After the crane is attached to the 
weight, the lifting gear is worked until the vessel 
takes a list on the weight side of 2in. on the gauge, 
the crane back ballast tanks are then filled, and 


sufficient water run into the water-tight compart- | 
ments of the crane vessel provided for this purpose, | 


until the crane takes the weight and the vessel 
returns to an even keel, the hoisting engine is then 
started and the weight raised. When the weight is 
lowered the water is allowed to run from the back 
to the forward tank and the water-tight compart- 
ment of the hull is pumped out by a centrifugal 
pump provided for the purpose. The vessel is 
never allowed to be under way with water in the 
crane ballast tanks, nor with a weight suspended to 
the jib. She has now been at work four years and 
has proved a most valuable addition to the appliances 
of the port. 
(To be continued). 


THE BRITISH ASSOCIATION. 
ApprEss By C. WILLIAM Sremens, D.C.L., LL.D. Pu.D., 
F.R.S., F.C.S., MempBer Inst. C.E., PRESIDENT. 

Srnce the days of the first meeting of the Association 
in York in 1831, great changes have taken place in the 
means at our disposal for exchanging views, either per- 
sonally or through the medium of type. The creation of 
the railway system has enabled congenial minds to attend 
frequent meetings of those special societies which have 
sprung into existence since the foundation of the British 
Association. If we consider further the extraordinary 
development of scientific journalism which has taken 
place, it cannot surprise us when we meet with expressions 
of opinion to the effect that the British Association has 
fulfilled its mission, and should now yield its place to those 
special societies it has served to call into existence. On 
the other hand, it may be urged that the brilliant success 
of last year’s anniversary meeting proved, at least, that 
the British Association is not dead in the affections of its 
members. Ifthe facilities of acquiring scientific infor- 
mation have increased, the necessities for scientific 
inquiry have increased in a greater ratio. The time was 
when science was cultivated only by the few, who looked 
upon its application to the arts and manufactures as 
almost beneath their consideration; but the advance- 
ment of the last fifty years has, I venture to submit, 
rendered theory and practice so interdependent, that an 
intimate union between them is a matter of absolute 
necessity for our future progress. 

Far 4 it from me to think lightly of the ardent 
students of nature, who, in their devotion to research, do 
not allow their minds to travel into the regions of utili- 
tarianjsm and of self-interest. These, the high priests 
of science, command our utmost admiration ; but it is not 
to them that we can look for our current progress in 
practical science. It is to the man of science who also 
gives attention to practical questions, and to the prac- 
titioner, who devotes part of his time to the prosecution 
of strictly scientific investigations, that we owe the rapid 
progress of the present day, both merging more and more 
into one class, that of pioneers in the domain of nature. 

These considerations may serve to show that although 
we see the men of both abstract and applied science group 
themselves in minor bodies for the better prosecution of 
special objects, the points of contact between the diffe- 











rent branches of knowledge are ever multiplying. The 
subjects discussed at our meetings are without exception 
of general interest, but many of them bear an interna- 
tional character, such as the systematic collection of 
magnetic, astronomical, meteorological, and geodetica 
observations, the formation of a universal code for signal- 
ling at sea, and for distinguishing lighthouses, and 
especially the settlement of scientific nomenclatures and 
units of measurement, regarding all of which an interna- 
tional accord is a matter of the utmost practical im- 


portance. 

As regards the measures of length and weight it is to 
be regretted that this country still stands aloof from 
the movement initiated in France towards the close of 
last century; but, considering that in scientific work 
metrical measure is now almost universally adopted, and 
that its use has been already legalised in this country, I 
venture to hope that its] universal adoption for commercial 
purposes will soon follow as a matter of course. The 
practical advantages of such a measure to the trade of 
this country would, I am convinced, be very great, for 
English goods, such as machinery or metal rolled to 
current sections, are now almost excluded from the Con- 
tinental market, owing to the unit measure employed in 
their production. The principal impediment to the 
adoption of the metre consists in the strange anomaly 
that although it is legal to use that measure in commerce, 
and although a copy of the standard metre is kept in the 
Standards’ Department of the Board of Trade, it is im- 
possible to procure legalised rods representing it, and 
to use a non-legalised copy of a standard in com- 
merce is deemed fraudulent. Would it not be desirable 
that the British Association should endeavour to bring 
about the use in this country of the metre and kilo- 
gramme, and, as a preliminary step, petition the Govern- 
ment to be represented on the p Reese Metrical 
Commission, whose admirable establishment at Sévres 


| possesses, independently of the practical work, consider- 


able scientific interest, as a well-found laboratory for 
developing methods of precise measurement ? 

Next in importance to accurate measures of length, 
weight, and time, stand, forthe purposes of modern science, 
those of electricity. 

The remarkably clear lines separating conductors from 
non-conductors of electricity, and magnetic from non- 
magnetic substances, enable us to measure electrical 
quantities and effects with almost mathematical precision ; 
and, although the ultimate nature of this, the youngest 
scientifically investigated form of energy, is yet wrapt in 
mystery, its laws are most clearly established, and its 
measuring instruments (galvanometers, electrometers, and 
magnetometers), are amongst the most accurate in physical 
science. 

If, then, electricity stands foremost amongst the exact 
sciences, it follows that its unit measures should be de- 
termined with the utmost accuracy. Yet, twenty years 
ago, very little advance had been made towards the adop- 
tion of a rational system. Ohm had, it is true, given us 
the fixed relations existing between electromotive force, 
resistance and quantity of current; Joule had established 
the dynamical equivalent of heat and electricity, and 
Gauss and Weber had proposed their elaborate system of 
absolute magnetic measurement. But these invaluable 
researches appeared only as isolated efforts, when, in 1862, 
the Electric Unit Committee was appointed by the 
British Association, at; the instance of Sir William 
Thomson, and it is to the long-continued activity of this 
committee that the world is indebted for a consistent and 
practical system of measurement, which, after being 
modified in details, received universal sanction last year 
by the International Electrical Congress assembled at 

aris. 

At this Congress, which was attended officially by the 
leading physicists of all civilised countries, the attempt 
was successfully made to bring about a union between the 
statical system of measurement that had been followed 
in Germany and some other countries, and the magnetic 
or dynamical system developed by the British Association, 
also between the geometrical measure of resistance, the 
(Werner) Siemens unit, that had been generally adopted 
abroad, and the British Association unit intended as a 
multiple of Weber’s absolute unit, though not entirely 
fulfilling that condition. The Congress, while adoptin 
the absolute system of the British Association, referr 
the final determination of the unit measure of resistance to 
an Int2rnational Committee, to be appointed by the repre- 
sentatives of the several Governments ; they decided to 
retain the mercury standard for reproduction and com- 
parison, by which means the advantages of both systems 
are happuy combined, and much valuable labour is 
utilised ; only, instead of expressing electrical quantities 
directly in absolute measure, the Congress has embodied 
a consistent system, based on the ohm, in which the units 
are of a value convenient for practical measurements. In 
this, as we rnust hereafter know as the “ practical system,” 
as distinguished from the ‘‘ absolute system,” the units 
are named after leading physicists, the Ohm, Ampere, 
Volt, Coulomb, and Farad. 

I would venture to suggest that two further units 
might, with advantage, be added to the system decided on 
by the International Congress at Paris. The first of these is 
the unit of magnetic quantity or pole. It is of much 
importance, and few will regard otherwise than with 
satisfaction the suggestion of Clausius that the unit should 
be called a ‘‘ weber,” thus retaining a name most closely 
connected with electrical measurements, and only omitted 
by the Congress in order to avoid the risk of confusion in 
the magnitude of the unit current with which his name 
had been formerly associated. 

The other unit I should suggest adding to the list is that 
of power. The power conveyed by a current of an 
ampere through the difference of potential of a volt is the 
unit consistent with the practical system. It might be 


appropriately called a Watt, in honour of that master 
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mind in mechanical science, James Watt. He it was who 
first had a clear physical conception of power, and gave a 
rational method of measuring it. A watt, then, expresses 
the rate of an ampere multiplied by a volt, whilst a 
horse power is 746 watts, and a cheval de vapeur 735. 

The system of electro-magnetic units would then be : 
C.G.S. — 


10° 
108 
10-1 
1041 


(1) Weber, the unit of magnetic quantity 

(2) Ohm 9” me resistance 

(3) Volt 99 ;, electromotive force 

(4) Amptre me current 

(5) Coulomb a quantity 

(6) Watt * wer 10’ 

(7) Farad ‘ - capacity 10-9 

Before the list can be looked upon as complete two 
other units may have to be added, the one expressing that 
of magnetic field, andthe other of heat in terms of the 
electro-magnetic system. Sir William Thomson sug- 
gested the former at the Paris Congress, and pointed out 
that it would be proper to attach to it the name of Gauss, 
who first theoretically and practically reduced observa- 
tions of terrestrial magnetism to absolute;measure. A 
gauss will, then, be defined as the intensity of field pro- 
duced by a weber ata distance of one centimetre ; and 
the weber will be the absolute C.G.S. unit strength of 
magnetic pole. Thus the mutual force between two ideal 
point poles, each of one weber strength held at unit 
distance asunder, will be one dyne ; that is to say, the 
force which, acting for a second of time on a gramme of 
matter, generates a velocity of one centimetre per second. 

The unit of heat has hitherto been taken variously as 
the heat required to raise a pound of water at the freezing 
point through 1 deg. Fahrenheit or Centigrade, or, 
again, the heat necessary to raise a kilogramme of water 
1 deg. Centigrade. The inconvenience of a unit so 
entirely arbitrary is sufficiently apparent to justify the 
introduction of one based on the electro-magnetic system, 
viz., the heat generated in one second by the current of 
an ampere Howing through the resistance of an ohm. In 
absolute measure its value is 10? C.G.S. units, and, 
assuming Joule’s equivalent as 42,000,000, it is the heat 
necessary to raise 0.238 grammes of water 1 deg. Centi- 
grade, or, approximately, the th part of the arbitrary 
unit of a pound of water raised 1 deg. Fahrenheit and the 
atysth of the kilogramme of water raised 1 deg. Centi- 
grade. Such a heat unit, if found acceptable, might with 
great propriety, I think, be called the Joule, after the 
man whe has done so much to develop the dynamical theory 
of heat. 

Professor Clausius urges the advantages of the statical 
system of measurement for simplicity, and shows that 
the numerical values of the two systems can readily be 
compared by the introduction of a factor, which he pro- 
poses to call the critical velocity ; this, Weber has already 
shown to be nearly the same as the velocity of light. It 
is not immediately evident how by the introduction of a 
simple multiple, signifying a velocity, the statical can be 
changed into dynamical values, and I am indebted to 
my friend Sir William Thomson for an illustration which 
struck me as remarkably happy and convincing. Imagine 
a ball of conducting matter so constituted that it can at 
pleasure be caused to shrink. Now let it first be electrified 
and left insulated with any quantity of electricity on it. 
After that, let it be connected with the earth by an exces- 
sively fine wire or a not perfectly dry silk fibre ; and let 
it shrink just so rapidly as to keep its potential constant, 
till the whole charge is carried off. The velocity with 
which its surface approaches its centre is the electrostatic 
measure of the conducting power of the fibre. Thus we 
see how “conducting power” is, in electrostatic theory, 
properly measured in terms of a velocity. Weber had 
shown how, in electro-magnetic theory, the resistance, or 
the reciprocal of the conducting power of a conductor, is 
properly measured by a velocity. The critical velocity, 
which measures the conducting power in electrostatic 
reckoning and the resistance in electro-magnetic, of one 
and the same conductor, measures the number of elec- 
trostatic units in the electro-magnetic unit of electric 
quantity. 

Without waiting for the assembling of the International 
Committee charged with the final determination of the 
ohm, one of its most distinguished members, Lord Ray- 
leigh, has, with his collaborateure, Mrs. Sidgwick, con- 
tinued his important investigation in this direction at 
the Cavendish laboratory, and has lately placed before 
the Royal Society a result which will probably not be 
surpassed in accuracy. His re-determination brings him 
into close accord with Dr. Werner Siemens, their two 
values of the mercury unit being 0.95418 and 0.9536 of the 
B.A. unit respectively, or 1 mercury unit=0.9413 x 10° 
C.G.S. units. 

Shortly after the publication of Lord Rayleigh’s 
recent results, Messrs, Glazebrook, Dodds, and Sargant, 
of Cambridge, communicated to the Royal Society two 
determinations of the ohm, by different methods ; and it 
is satisfactory to find that their final values differ only in 
the fourth decimal, the figures being, according to 


Lord Rayleigh . . 1 ohm=0,99651 £8zth quadrant 


second 
Messrs. Glazebrook, &c. =0.986439 

Professor E. Wiedemann, of Leipzig, has lately called 
attention to the importance of having the ohm determined 
in the most accurate manner possible, and enumerates 
four distinct methods, all of which should unquestionably 
be tried with a view of obtaining concordant results, be- 
cause upon its accuracy will depend the whole future 
system of measurement of energy of whatever form. 

The word energy was first used by Young in a scientific 
sense, and represents a conception of recent date, being 
the outcome of the labours of Carnot, Mayer, Joule, 
Grove, Clausius, Clerk-Maxwell, Thomson, Stokes, Helm- 
holtz, Macquorn-Rankine, and other labourers, who have 
accomplished for the science regarding the forces in 
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Nature what we owe to Lavoisier, Dalton, Berzelius, 
Liebig, and others, as regards chemistry. In this short 
word ene we find all the efforts in nature, including 
electricity, heat, a, chemical action, and dynamics, 
equally represented, forming, to use Dr. Tyndall’s apt 
expression, so many ‘“‘ modes of motion.” It will readily 
be conceived that when we have established a fixed nume- 
rical relation between the different modes of motion, we 
know beforehand what is the utmost result we can pos- 
sibly attain in converting one form of energy into an- 
other, and to what extent our apparatus for effecting 
the conversion falls short of realising it. The difference 
between ultimate theoretical effect and that actually 
obtained is commonly called loss, but, considering that 
energy is indestructible, represents really secondary effect 
which we obtain without desiring it. Thus friction in 
the working parts of a machine represents a loss of 
mechanical effect, but is a gain of heat, and in like 
manner the loss sustained in transferring electrical energy 
from one point to another is accounted for by heat gene- 
rated in the conductor. It sometimes suits our purpose 
to augment the transformation of electrical into heat 
energy at certain points of the circuit when the heat rays 
become visible, and we have the incandescence electric 
light. In effecting a complete severance of the conductor 
for a short distance, after the current has been estab- 
lished, a very great local resistance is occasioned, giving 
rise to the electric arc, the highest development of heat 
ever attained. Vibration is another form of lost energy 
in mechanism, but who would call it a loss if it proceeded 
from the violin of a Joachim or a Norman-Neruda? 

Electricity is the form of energy best suited for trans- 
mitting an effect from one place to another ; the electric 
current passes through certain substances—the metals— 
with a velocity limited only by the retarding influence 
caused by electric charge of the surrounding dielectric, 
but approachin —, under favourable conditions 
that of radiant Beat and light, or 300,000 kilometres per 
second ; it refuses, however, to pass through oxidised 
substances, glass, gums, or through gases except when 
in a highly rarefied condition. It. s easy therefore to 
confine the electric current within bounds, and to direct 
it through narrow channels of extraordinary length. The 
conducting wire of an Atlantic cable is such a narrow 
channel ; it consists of a copper wire, or strand of wires, 
5 mm. in diameter, by nearly 5000 kilometres in length, 
confined electrically y a coating of gutta-percha about 
4mm. in thickness. The electricity from a small galvanic 
battery passing into this channel prefers the long journey 
to America in the good conductor, and back through the 
earth, to the shorter journey across the 4mm. in thick- 
ness of insulating material. By an improved arrange- 
ment the alternating currents employed to work long 
submarine cables do not actually complete the circuit, but 
are merged in a condenser at the receiving station after 
having produced their extremely slight but certain effect 
upon the receiving instrument, the beautiful syphon re- 
corder of Sir William Thomson. So perfect is the channel 
and so precise the action of both the transmitting and re- 
ceiving instruments employed, that two systems of electric 
signals may be passed simultaneously through the same 
cable in opposite directions, producing independent records 
at either end. By the application of this duplex mode of 
working to the direct United States cable under the super- 
intendence of Dr. Muirhead, its transmitting power was 
increased from twenty-five to sixty words a minute, being 
equivalent to about twelve currents or primary impulses 
per second. In transmitting these impulse-currents 
simultaneously from both ends of the line, it must not be 
imagined, however, that they pass each other in the 
manner of liquid waves belonging to separate systems ; 
such a supposition would involve momentum in the 
electric flow, and although the effect produced is analogous 
to such an action, it rests upon totally different grounds 
—namely, that of a local circuit at each terminus being 
called into action automatically whenever two similar 
currents are passed into the line simultaneously from 
both ends. In extending this principle of action quad- 
ruplex telegraphy |has been rendered possible, although 
not yet for long submarine lines. 

The minute currents here employed are far surpassed as 
regards delicacy and frequency by those revealed to us 
by that marvel of the present day, the telephone. The 
electric currents caused by the vibrations of a diaphragm 
acted upon by the human voice, naturally vary in fre- 
quency and intensity according to the number and degree 
of those vibrations, and each motor current in exciting 
the electro-magnet forming part of the receiving instru- 
ment, deflects the iron diaphragm occupying the position 
of an armature to a greater or smaller extent according 
to its strength. Savart found that the fundamental la 
springs form 440 complete vibrations in a second, but 
what must be the frequency and modulations of the motor 
current and of magnetic variations necessary to convey 
to the ear through the medium of a vibrating armature, 
such a complex of human voices and of musical instru- 
ments as constitutes an opera performance. And yetsuch 
performances could be distincty heard and even enjoyed 
as an artistic treat by applying to the ears a pair of the 
double telephonic receivers at the Paris Electrical Exhi- 
bition, when connected with a pair of transmitting instru- 
ments in front of the footlights of the Grand Opera. In 
connexion with the telephone, and with-its equally remark- 
able adjunct the microphone, the names of Riess, Graham 
Bell, Edison, and Hughes will ever be remembered. 

Considering the extreme delicacy of the current work- 
ing atelephone, it is obvious that those caused by induc- 
tion from neighbouring telegraphic line wires would 
seriously interfere with the former, and mar the speech or 
other sounds produced through their action. Toavoid such 
interference the telephone wires if suspended in the air 
require to be | emg at some distance from telegraphic 
line wires, and to be supported by separate posts. An- 
other way of neutralising interference consists in twisting 





two separately insulated telephone wires together, so as 
to form a strand, and in using the two conductors as a 
metallic circuit to the exclusion of the earth ; the working 
current will, in that case, receive equal and opposite 
inductive influences, and will therefore remain unaffected 
by them. On the other hand two insulated wires instead 
of one are required for working one set of instruments ; 
and a serious increase in the cost of installation is thus 
caused. To avoid this Mr. Jacob -has lately suggested a 
plan of combining pairs of such metallic circuits again into 
separate working pairs, and these again with other work- 
ing pairs, whereby the total number of telephones capable 
of bang worked without interference is made to equal the 
total number of single wires employed. The working of 
telephones and te epee in metallic circuit has the 
further advantage that mutual induction between the 
——. and returning currents favours the transit, 
and neutralises on the other hand the retarding influence 
caused by charge in underground or submarine conductors, 
These conditions are particularly favourable to under- 
ground line wires, which Prana other important advan- 
tages over the still prevailing overground system, in that 
they are unaffected by atmospheric electricity, or by 
snowstorms and heavy gales, which at not very rare 
intervals of time put us back to pre-telegraphic days, 
when the letter-carrier was our swiftest messenger. 

The underground system of telegraphs, first introduced 
into Germany by Werner Siemens in the years 1847-8, 
had to yield for a time tothe overground system owing to 
technical difficulties, but it has been again resorted to 
within the last four years, and multiple land cables of 
solid construction now connect all the important towns 
of that country. The first cost of such a system is no 
doubt considerable (being about 387. per kilometre of con- 
ductor as against 8/. 10s. the cost of land lines); but as 
the underground wires are exempt from frequent repairs 
and renewals, and as they insure continuity of service, 
they are decidedly the cheaper and better in the end. 
The experience afforded by the early introduction of the 
underground system in Germany was not, however, 
without its beneficial results, as it brought to light the 

henomena of lateral induction, and of faults in the insu- 
ee coating, matters which had to be understood before 
submarine telegraphy could be attempted with any rea- 
sonable prospect of success. 

Regarding the transmission of power to a distance the 
electric current has now entered the lists in competition 
with compressed air, the hydraulic accumulator, and the 
quick running rope as used at Schaffhausen to utilise the 
power of the Rhine fall. The transformation of electrical 
into magnetical energy can be accomplished with no 
further loss than is due to such incidental causes as friction 
and the heating of wires; these in a properly designed 
dynamo-electric machine do not exceed 10 per cent., as 
shown by Dr. John Hopkinson, and, judging from recent 
experiments of my own, a still nearer appproach to ulti- 
mate perfection is attainable. Adhering, however, to Dr. 
Hopkinson’s determination for safety’s sake, and assuming 
the same percentage in reconverting the current into 
mechanical effect, a total loss of 19 per cent. results. To 
this loss must be added that through electrical resistance 
in the connecting line wires, which depends upon their 
length and conductivity, and that due to heating by 
friction of the working parts of the machine. Taking 
these as being equal to the internal losses incurred in the 
double process of conversion, there remains a useful effect 
of 100-38=62 per cent., attainable at a distance, which 
agrees with experimental results, although in actual 
practice it would not be safe at present to expect more 
than 50 per cent. of ultimate useful effect, to allow for all 
mechanical losses, 

In using compressed air or water for the transmission 
of pe the loss cannot be taken at less than 50 per cent., 
and as it depends upon fluid resistance it increases with 
distance more rapidly than in the case of electricity. 
Taking the loss of effect in all cases as 50 per cent., electric 
transmission presents the advantage that an insulated 
wire does the work of a pipe capable of withstanding high 
internal pressure, which latter must be more costly to put 
down and to maintain. A second metallic conductor is re- 
quired, however, to complete the electrical circuit, as the 
conducting power of the earth alone is found unreliable 
for passing quantity currents, owing to the effects of 

larisation ; but as this second conductor need not be 
insulated, water or pipes, railway metals or fencing 
wire, may be called into requisition for the purpose. The 
small space —— by the electro-motor, its high work- 
ing speed, and the absence of waste products, render it 
specially available for the general distribution of power 
to cranes and light machinery of every description. A 
loss of effect of 50 per cent. does not stand in the way of 
such applications, for it must be remembered that a power- 
ful central engine of best construction produces motive 
power with a consumption of two pounds of coal per horse 
power per hour, whereas small engines distributed over a 
district would consume not less than five; we thus see 
that there is an advantage in favour of electric trans- 
mission as regards fuel, independently of the saving of 
labour and other collateral benefits. 

(To be continued.) 





Gas AT Paris.—In consideration of an extension of its 
concession, the Parisian i pape 4 for Lighting and Heat- 
ing by Gas has consented to make a reduction of 16 per 
cent. in the price of the gas supplied by it for lighting 
ee and of 33 per cent. in the price of gas supplied 

or motive power purposes. ; 


THE Basic Process.—The Commissioner of Patents has 
affirmed a decision of the Examiner-in-Chief, that Mr. J. 
Reese is the prior inventor of the dephosphorising pro- 
cesses, set forth in Reese v. Thomas e¢ al, ‘cases A and 
B.” This is the final action in these cases as far as the 
United States Patent Office is concerned. 
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STEAM ENGINE TRIALS. 

Trials of Steam Engines at Messrs. IUingworth’s, Bradford, 
conducted under the Direction of Nie. McDouc ALL, 
M.I.C.E., M.I.N.A., Chief Engineer and Manager of the 
Boiler Insurance and Steam Power Company, Limited. 

Tue trials, of which the results are here given, form 
part of aseries not yet completed, and the particulars of 
the trials of Messrs. Illingworth’s engines (D and E) have 
been tabulated for comparison with the results of the trials 
of two other engines published in my annual report for 
1880. ‘The present Tables are printed for private circula- 
tion, pending the completion of the trials of other engines; 
and ‘he series when completed will, it is hoped, throw 
definite light on the much debated question of the relative 
advantages of simple and compound engines in their 
application to the driving of cotton and other mills. Some 
of the trials in hand appear to bear out the supposition 
that better results can be obtained with compound 
receiver engines having two cranks at right angles, or 
thereabouts, than with the tandem engine, there being 
also apparently an adv antage in jacketting the receiver, 

Messrs Illingworth’s engines are of peculiar interest, 
from the high power developed. They are, I believe, the 
largest engines of the kind which have been subjected to 
a trial of this description. From the way in which the 
engines are coupled to the boilers, it was unfortunately 
impracticable at the time to make independent trials of 
each engine, and it is, therefore, impossible to say which 
engine, the 10 ft. stroke or the 5 ft. stroke, was the more 
economical. The results given represent, of course, the 
average efficiency of the two. 

As there can be no doubt that the extraordinary results 
occasionally registered in the trials of steam engines have 
been partly due to errors in the indicators, special pains 
have been taken in this instance to test the accuracy of 
the instruments used. A direct loaded McNaught indi- 
cator was specially oad nt and having been found to 
be accurate on being tested by a mercury column, the 
lever instruments were tested against it by taking simul- 
taneous diagrams from each instrument, from the same 
end of the cylinder of an engine to which they were 
applied. The results obtained with the lever instruments 
were then corrected to correspond to the results given by 
the McNaught instrument, which was used as the 


standard. 
August 11, 1882. N. Mc.D. 


FOREIGN AND COLONIAL } NOTES. 

Tron Bridges in Ohio.—The prevailing form of iron 
bridges in Ohio is the Pratt truss for long spans, and for 
short spans the plate girder. The change from one form 
to the other occurs usually at lengths between 60 ft. and 
100 ft. These statements apply more definitely to recent 
practice than former. Some of the first iron bridges in 
the State were Howe trusses, one of which went down in 
the Ashtabula disaster. But in place of the latter we 
now find what is probably the strongest iron Pratt truss 
in the State, so that people need not now go round Ashta- 
bula to avoid a second catastrophe. The parts of truss 
bridges were formerly united in various ways, sometimes 
by bolts, notches, and locks, and often by rivetting in place. 

3ut at present the method by pins and eyes prevails, 
especially for the longer trusses. In upper chords, how- 
ever, though the tie rods are usually attached by pins, 
yet for increasing the rigidity they are made continuous 
yy rivetting on splice pieces extending past the pin holes, 
The forms of parts of bridges, as well as the methods of 
joining » are almost as though stereotyped. Thus the 

‘eye-bar” is an article of manufacture, and is used in all 
parts of bridges except upper chords and struts or 
columns. 


New Zealand Railways.—TIn 1879 the gross receipts of 
the New Zealand Government railways were 764,387/., 
while the working expenses of the year stood at 612,657/., 
leaving a net profit for the year of 151,630/. In 1881, the 
gross receipts of the New Zealand Government railway 
system expanded to 884,000/., while the working expenses 
were reduced to 515,500/., leaving the net profit for the 
year at 368,500/. During 1880 and 1881 some additional 
mileage was brought into operation. The great feature 
in the comparison just made is, of course, the reduction 
effected in the working expenses during the last two years. 
The increase in the net receipts is extremely satisfactory 
provided the permanent way has not been let down, 

French Transatlantic Navigation. — The Council of 
Administration of the French General Transatlantic 
Navigation has been authorised to contract a loan for 
200,0007. The object of this loan is to provide for the 
cost of a new steamer, the Normandy, as well as for the 
construction of workshops at Penhouet, near St. Nazaire. 


American Locomotive Building.—The Baldwin Loco- 
motive Works, Philadelphia, recently completed and 
shipped twenty-five locomotives in twelve days to the St. 
Paul, Minneapolis, and Manitoba Railroad. It is con- 
sidered that the Baldwin Works could now turn out 650 
locomotives annually. 


Rolling Stock on the Western of France Railway.—At 
the commencement of 1881, the Western of France Rail- 
way Company owned 1045 locomotives of various types, 
2881 passenger carriages, and 18,619 trucks of all kinds. 
In the course of 1881 the following additions were made 
to the company’s rolling stock, 66 locomotives, 122 pas- 
senger carriages, and 818 trucks. Considerable orders 
have been given out by the company for execution in the 
course of the current year. 


The Atlantic and Mediterrancan.—The French Govern- 
ment has appointed a commission of thirty- eight members 
to make a detailed examination of M. Duclere’s scheme 
for a ship canal from the Atlantic to the Mediterranean. 

‘here is, however, little or no probability that the canal 
will ever be constructed. 


| Total steam space at usual working level 





TABLE I.—Particunars or ENGINEs. 





Engine B. 
| Compound. 





Engine C 
Simple Expansive. 


Engines D and E.—Simple Expansive. 











} D. E. 
Pair horizontal com- 
‘ rams tandem. 
orliss valves to H.P. 
Ordinary slide valves) ,|Inverted vertical. |Horizontal. Horizontal. 





\Corliss valves. 





ae , : . 4 |Cylind team-jack-| 
Desc J Ylinder, steam-jac 
escription of engines HP. cylinders sides etted on sides only. 
3} Ends cored and/ 
ends cored and lothed 
clothed. clothed. 
L.P. cylinders, 
| Hick He only. 
tg | { Hic’ argreaves, & 
Mahev's name and date of make ‘Yt Co., Bolton, 1875. | Co., Bolton, 1878. 
Cylinders, number . Four. | 
” diameter .. ‘ { re = in 32 in. 
Ps stroke es 3 6 ft. 4 ft. 
a ratios of volumes 4 2.42 :1 
; ( H.P. front 3fin. ) 
Piston rods welt Lae. o¢ Sete F 4} in. 
( L.P. back 3jin. ) 
Clearances in cubic inches . wa ; ei a ; 1361 } 
See, ratio to nilines me by) | H.P. .0176 ’ 035 
pisto ( LP..01s7 = 5 — 
Steam Pipe, diameter | 5} in. 8 in. 
Intermediate pipe, diameter 74 in } 
Exhaust pipe .. 10 in 11 in. | 


Two, each 21 in. dial” 
meter, 2 ft. stroke,| 
worked by bell-crank! 
from piston cross-| 
head. 


Air pumps (single acting) 


| 


30 ft. by 7 ft., inter- 
nal flues 2 ft. 9 in. | 
diameter with nine 
water tubes in each,| 
working inconnexion) 
with Green’s econo- 
miser 120 pipes (at) 


Description of boilers * * } 


work since 1876). 
| 

Total grate area in square feet .. 81.25 
Total heating surface of boiler in square ) ’ 2550 

feet ‘| ; 
Total heating surface of economiser 7“ , 1270 | 

square fect oo 
Total heating surface of boilers ent , 3820 


economiser in square feet | 
Grate surface per I.H.P. (at time ‘of trial) -128 square feet | 
Heating surface per I.H.P. (at time of } _ | 
trial) Fosomeusian included ig y 6 square feet 
Ratio of grate to heating surface . 1:47 | 
808 cubic feet | 

Steam space per indicated horse ” er} 1.27 cubic feet | 
_(att time of trial) y es 


26 in. diameter, 


thea crankshaft by 
gearing and belt ; 1) 
double stroke ‘of| 


\Corliss valves. 


and clothed. 


Co., Bolton, 1879. 


oa esa 


Corliss valves. 


\Cylinders, steam-jack- Cylinders, steam-jack- 
‘| ‘etted ends and sides, 


etted ends and sides, 
and clothed. 


Hick, Hargreaves, and Hick, Hargreaves, and Hick, Hargreaves, and 


Co., Bolton, 1871. 
oO 


One ne 

40 in. 38} in, 

10 ft. 5 ft. 
Front, 8 in. Front, 5} in. 
Back, 7} in. Back, 4} in. 
Front, 2196 Front, 1191 
Back, 2283 | Back, 2058 

.0154 | -0239 

12 in. 9 in. 

18 in. l4in. 

2 tt. stroke, driven One, 36in. diameter, ‘One, 28 in. diameter, 
2 ft. 6 in. stroke,) 2 ft. 6 in. stroke, 
worked by  bell-| worked from bell 
crank from piston| crank from piston 
crosshead. | crosshead. 


= to 1.54 revo-| 
tions of engine. 


| 


Three Lancashire, each — Lancashire, 30 ft. 
by 


7 ft. internal! 
flues, 2 ft. 9in. dia-| 
meter, no water) 
tubes. Working in 
connexion with 
Green’s economiser. 
144 pipes (at wy 
since 1878). 


64 
1600 
1526 
3126 
-1185 square feet 
5.79 square feet 
1:48.8 
640 cubic feet 
1 cubic foot 


Four Lancashire, 30 ft. 


by 8 ft.; 


internal 


flues, 3 ft. 1} in. dia- 
meter each; with 4 
parallel water tubes. 
Working i 
nexion with Green’s 


economiser, 
pipes. Boilers made 


con- 


608 


in 1882. (Old eco- 
nomiser, 


known). 
131.25 


age not 


3810 


.0984 square feet 


1700 cubic feet. 
1.275 cubic feet. 








TABLE II.—PARTICULARS or TRIALS. 


Exoises D AND E.—SIMPLE EXPANSIVE. 























er Engine C. 
—_ | ant Simple Ex- 
pansive. First Day. Second Day. Third Day. 
D. E. D. E. D. E. 
Duration of trial ; f 5} hours 6 hours 6hrs. 47 min. | 7 hrs. 47 min. | 2 hrs. 17 min. 
Total revolutions by counter 14,710 | 29,802 17,378 ry ony —_ = - 
Revolutions per minute ' 46. ! 82.8 | 42.7 2.4 L.1 2.1 | 42.2 . 
Piston speed in feet per minute 5 662.4 854 424 823 421 | 844 430 
indi se pow { H.P. exis 321) : 916.8 | 411.8) 919.5 | 425 
Mean indicated horse power “¢ LP. eyls. 314 f 540 896 429.6 | 5 25 
Total indicated horse power. 635 540 1325.6 1328.6 1344.5 
m / Mean boiler pressure 71 Ib. 70 Ib. 70.3 Ib. oes, Ib. 59 Ib. 
= ( Mean barometer pressure és 29.6 in. 29.4 in 29.1 in. 29.2 in. 29.5 in. 
% < Mean initial pressure in cylinders i in pound s i i, 
2 per square inch . . H.P. 63 61 59.4 | 61.7 60.5 | 60.25 53.48 | 50.35 
= ( when condenser vacuum per gauge. . 274 in. 27 in No gauge No gauge No gauge. 
: deg. deg, deg. deg. deg. 
g 2 ( Mean temperature of feed (Fahr.). . 41 2 rd 110 118 
= =~ Mean temperature of injection (Fahr.) 574 46) 62.7 } 64.3 | 66.1 2 
& = | Mean temperature of discharge (Fahr.) . 92 92 113.6 | 105.5 | 110.9 / 107.8 | 119.2 | 111.2 
Mean ratio of expansion, taking clearances into} = | 
poe ount gs ~— 6.56 4.27 6.61_ 6.74, 6.47] 6.8 5.09 | 5.4 
Total weight passed through boilers 63,570 Ib. 67,125 Ib. 162 2,727 Ib. 189,7 44 Ib. 58,200 Ib. 
Weight used per hour .. 12,109 Ib. 11,187 Ib. 23,990 Ib. 24,379 Ib. 25,489 Ib. 
Condensed water collected from main steam| i 
oiiee ? anes none none 626 Ib. 1305 Ib. _ 423 Ib. 
«| Weight of water passed through engine 63,570 Ib. 67,125 Ib. 162,101 Ib. 188,349 Ib, 57,777 Ib. 
+= Weight of water passed through — per : pre 
= hour ; < ae | 12,109 Ib. 11,187 Ib. 23,898 Ib. 24,200 Ib. 25,308 Ib. 
= | Weight per LH. P. per hour .. 19.07 Ib. 20.7 Ib. | 18.02 Ib. 18.21 Ib. 18.82 Ib. 
Wei cht per I.H.P. per hour, calculated from) f coe ; z 
the pnd ig 15.1 Ib. 18.8 15.093 | 15.299 15.219 | 15.876 16.304 16-672 
Percentage accounted for by indicator 80 91 | 84.089 } 84,672 87.32 
7 Weight of water per I.H. P. per hour re- | 
o quired for perfect engine working between | 
5) the same limits of temperature with com-| = ra | ai 
3 plete expansion - 8 Ib. 8 Ib. 8.994 Ib.) 8.581 1b. 8.867 lb. |8.719 Ib. 9.681 1b. |9.147 Ib. 
da h | | | 
S —e compare wit ‘Perfect an a a 483 502 
(Total weight burned 9546 Ib. 7616 Ib. 18,676 Ib. 22,270 Ib. 7366 Ib. 
Total weight burned per hour : ‘ 1818 Ib. 1269 Ib. 2,752 Ib. Rot Ib. 3226 Ib. 
Total weight burned per I.H.P. per hour .. 2.86 Ib. 2.35 Ib. 2.076 Ib. 2.153 Ib. 2.4 
Total weight burned per square foot of grate a 
* o na are ’ 22.37 Ib. 19.8 Ib. | 20.96 1b 21.79 Ib. 24.56 Ib. 
| Total weight burned ‘per square “foot of| r see ‘ 
S)_ heating surface perhour .. .476 Ib. 406 1b. | -435 Ib 4505 .508 
“i Black Mine ) 
Description of coal : i a) yard nee ae Engine Burgy Engine Burgy | Engine Burgy. 
| deep pit / | 
Percentage of - P Pe i ll 8.2 | 14.9 | 12.8 
& (Water evaporated per "poun of coal a H ie | ts 
2g observed temperature and err at 6.66 Ib. | 8.81 Ib. 8.71 Ib. | 8.52 1b. 7.9 lb. 
g uivalent evaporation from 100 deg. a | . | eee 
3 a oo. 7 | 7.82 1b. 9.53 1b. | 8800lb | s.6ssib. | 7.97 Ib. 
& | Evaporation per square foot ot heatin sur-| ; | . | 
al austere “4 sg 3.17 Ib. 3.58 Ib. | 3.778 Ib. 3.830 1b. | 4.018 Ib. 
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ILLUSTRATED PATENT RECORD. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
AUGUST 21, 1882, 


In the Cases of Inventions communicated from Abroad the || 


Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 





Nos. 
and 
Dates. | 


Aug. 


one ABBREVIATED TITLES, &0. 








| Nos | 


| N. 
| Dates 


oF rcs. ABBREVIATED TITLES, &c, 





tel N. ¢. Coakaon How: | | Secondary batteries. 
| S04 | WB. Tbe, Cif = | doen p. 
Baynes, McJntosh. | Separating cream from milk. 

| 304d | GJ. oP yn Albany, Sash _ Praoed a specifica- 
| tion 

3945 | F, - Winterton. Ventilating stacks of produce. 

3946 «BH. Chameroy, Mai- | Receiving and recording telegraphic 

Ay Laffitte, France, 


| 
15 | 
| Johnson, Fell, 
1 | Wells, Scribner and | 
| _ Patterson, 
8882 | Welles. Scribner and} 
| Patterson, 
883 | 8, Taylor, Hazelgrove, 
and R. Wallwork, 
Manchester. 
8884 | Morgan-Brown. 
Adams, 
8885 | Morgan-Brown. 
timore, 
wn, Live 


8886 | ¢- Bro 
8887 \¢ ° Mackay, om 


8888 | Lake, Holland. 


8889 | Edwards, Rouaiz, 
3890 | R, R. Gubbins, New 


H. Ulsmann, Konigs- 
hutte — 


Mil- 


x 5 
dan, Cochran, 














Varicas, Gane 


B. Ford, Middles- 
brough-on-Tees, and 
J. ee Distington. 
8. Hollinrake, Burnley.| Loo: 
Lake, 


W. I. Henry, London. 


| J. Nadal, London. 
8902 | Lake, Lidgerwood. 
8903 | Lake. Varley. 

| C._ Toppan, Salem, 


0. 





488., U.S.A, 
Tihon 
Rézard. 
16 | 
3907 | ee T. Barnsdale, 
3008 | W, 


and 


ottingham, 
_ 8. Sutherland, 
irmingham, 
8909 | —— D’ Alma, 
3010 | R. Riwerts, Liver- 


8911 W/Bicfon-Smith & 
J. Smith, Tuck- 


nae 
P; a and W. 8. 
Pee. London. 
J. re hibnall, Ham- 
meremith. 


on, Law- 
"rence, ass., U.8.A. 
J. Kennedy, Strabane, 


st 
D., huis and W. Smith, 


ey. 
C. mo and J. Gill, 
Manchester. 
m. Lambie, 
| 8., J., and R. Turner, 
"Rochdale, 
| Haddan, Roeder. 
| 8. Fisher, Herne Hill, 
| Clark. Harding. 
| T. Fletcher, War- 


e 
rington. 

0. Mobbs and L. G, 
— Northamp- 

mn. 

A. H. Williams, Peck- 
ham. 

Lake, Gale. 

| Smith, Hallidie. 

| C, A. Jones, Gloucester. 

H. Darby, Lond 


G, Henderson and D, 
McNeil, London. 


A. Mure, Glasgow. 


W. Astrop and R. 
Ridgway, Homer- 


8912 
8913 
8914 
8915 
8916 
8917 











ton. 
3933 | T, Neuray, Liege, 
| gium. | 
8034 6 J. ne Man- | 
8935 | A, tT. "Grahame and A. 
Frost, Stafford. 
so | Brierley. Kindler. 
Dann. Schmid. 
3038 8. Holman, London, 
| and C. Hunt, Bir- 
8989 | Barlow. aay 


| _ and Lans 
8940 | J. “Dyer “hea 


Bedford, Bir- 





| | Panufactare of leather. 
lamps and conductors. || 


| Electric 
(Complete specification). 
Telephonic apparatus, 
specification), 


Manufacture of felt hats. 


Boots and shoes. 
Car wheels for railways. 


Wan anufacturing axles, axle-boxes, || 39 


caps, &c, 

Lubricating 
engine a 
Photographic cameras. 

Pistons 
engin 

Basie fi eeeeat materials from alka- 
line earths, 


Substitute for ie and lard. 
a — batte 


Cigars and cigarettes, 


Art of brewing malt liquors. (Com-|| 


plete specification). 
Regenerative ig 
furnac! 


‘ast stoves for’ 
blast 


outing machinery for teeth of 


M.A grates and means. 


for ventilating apartments. 
Fountain pe — 
atus, 


Hoisting appar 
(Complete 


ion). 
colours of dyed fabrics. |! 


if ). 
« om oon _ cation. 


Cigars and machinery therefor. 


(Complete || 


gg for steam || 


Ba blowing and pumping} 


G. Tanner, Homer- 


“ 

C Catiow, Burnley. 

| Handford. Edison. 

| 8. Z. de Ferranti and 
= Thompson, Lon- | 


on. 
| 8. 8, Allin, London. 


| J. 4 f ieee a gud 
— oo | 

Lobnitz. Hersent. 
| Friedrichs, 


Handford. Edison. 
Johnson. 
| _ Marble Co. 
8957 | H 


pow 


ughes, 


J % 'B. ey 
Heath, and 
Walker, Birming- | 


G. J. Dickson, Albany, 
x. Brophy, Lon- | 
| | Hendford, Edison. 


| Mills, Cunit and 
Culty. 


8958 


3959 | 
8960 | 
8961 
3 





3963 | 
8964 
3965 


3966 
8967 


3968 

Am 19 
969 | J. Chaffin, Bath. 

3070 | D. = J. oe | 


ine Od. gg London 
Punsho 


H.T. a London. 
8. Cornforth, Birming- | 


m. 
Alexander. Potts, 
Qlark. Edge. 


Man- | 


n, 
3972 | G. ow, Blenkinsop, | 





Protuotion and application of com- 
bustible gases, 

Construction of roads and materials |, 

for repairing 

Substitute for starch or pearl-har- | 
ening | 

Apparatus for simultaneous ignition | 
of fuses, ”“ | 

| 

Strengthening and checking electric | 

Baking ¢ a 

~~ eee (Complete specifica- 
wn). 

Fire-escapes Ag apparatus for extin- 

Screw gill boxes. 

Disinfecting compounds, 

Bookholders, 

Coffins, 

Balances. (Complete 

Fabrics for covering w: 

Check reins, 

Smoke-consuming furnaces, 

Apparatus for propelling tramcars, 


poner ification), 


Pontoons or air vessels, 
Spring mattresses, 
Rope tramways. 

— or ladders. 


paratus for heating baths. 
Waer waste donna Sy 


Traversing ts unde: 
hammers, y ‘ 
Fireproof liquid or paint. 


Safety apparatus for rolling mills, 


ay &... spinning and doubling ma- || 
| An improved shaping machine, 


Protecting the bottoms of . 
Meters for water, &c. een 


Apparatus for washing gas, &c. 
“oS textiles by multichro- 


necting 1 ther interchangea 
tappets = a 


steam | 


8973 ye “Motauélan, Bel- 


8974 | z ia ri Woods, Peckham) = ~Paeamees power creating me-| 


8975 | | J. E 7. Woods, Peck- | 
ham Rye. 
3976 | Handiord. Edison. 


8977 | U: Partly 
| a) Playfair, | 


| Imray. Newbery, 
Morley, and Cleve- 
land, 

W. 8. ~ Wolver- | 
hampto 

Johnson, —" 


3978 


| 3979 | 


| 8980 } 
| 3081 
Lyon, Arbroath. 
3982 | Brandon. South- 
worth, 


| 8983 | 4 i a and B. 
Longbottom, Bar- 


in-Furness 
a066 | E. Meare and T. J. 
side, London. 
meth | F. Barnes, Reading. 
3087 | i. Kenyon, Altrin- 
am. 
3088 | | J. & Hunter and J. 
| H. Thomas, London. 
| 8989 | Vaughan. Firmston 
| _ and Houston. 
| 8001 | Handford, Edison, 
| 8992 Ig. M. X. Terlinden, 
Brussels 
| | J. Hopewell, Salford, 
Ae 
| 3994 | A. Hedley, Gosforth, 
3995 | Handford. Edison. 
8996 | Handford, Edison, 
8997 | | avel. Actien Gesell- 
| — Sir Anilin 
| Fabrikation, 
| 8998 | G.B. Lloyd, Birming- 
| 3000 | Shs. cise, 
| 4000 | A. Keim, Munich. 


| 
“ei, Reddie, Tverskoy and 
“einer. 





R. Whalley, Live 1. 


1 | J. Shanks and J. G. | Steam 


Iron | 
3985 | |W. Wingtield- .! 


| 8990 | E. Tomlinson, London. 


signals. 
| Busts for ‘exhibiting costumes, &c, 


Looms for by epee sestatiat 

pparatus for supplying electricity. 
Dynamo-electric machines, «c, 

| 


Water motors and utilising the force 


of rivers for generating electricity. 
Gas stoves. 


‘D 


redging machinery. 
Stuvinga.|$Preparation of certain fibrous sub- 


stances, 
Incandescing electric lamps, &c. 


Automatic iavematie pump or boiler feeder. 
oo and Engine 


» King' s Casting and mixing metals. 


| Transom adjusters and locks, (Com- 
| _ plete specijication), 
| | Gas apparatus for heating. 


| Secondary batteries, 

Coverings of rollers of spinning ma- 
chinery. (Complete specisication). | 

Mechanical orguinette instruments. 

Secondary batteries. 

Apparatus for preing holes in slates, 


| Folding and extensible cases. 
| Watch chains. (Complete wpecifica-| 
| _ tton). 

— and stocking knitting ma-) 


| eaacine Seeman, &e, 
Spinning and winding tobacco. 


7 Insulating compositions. 
| 


| The utilisation of the heat contained | 
| _ in slag, 
Churns. 


| Secondary batteries. 


| Electric lights. 

Manufacture of es and puri- 
fication of shale oils. 

Furnaces for reducing and smelting | 
ores, (Complete specification), 


| Driving mechanism of tricycles, &c. || 
3474 


| Insulation of electric conductors, 
engines, 
Electric signalling apparatus. Com- 
plete a 
Apparatus for making bore holes for 
mining purposes, 


| Tailors’ marking instruments, 
Grinding mills. 

a & disconnecting railway 
Utilisation ag galvanisers’ flux [for 


Pressure gauges. 


Facilitating the lighting of fires. 
Incandescing conductors for electric 


amps. 
Rotatory engines and pumps. 
Door-mat. 


Manufacture of mottled soa; 
distribution. 

Regulating the generation of current; 
by dynamo and magneto-electric 
diazocumole, 


Lamps, &c. 


Pe engines ae pumps, 





4002 | /R.W, Crabtreo, Leeds, | Kitchen ranges, 


zinc paint. | 
Apparatus for raising sunken vessels, 








Certaldo — of artificial stone or 





| 


| 
| 
| 


| 
| 
| 
| 
| 
| 
| 





P. 
Underground conductors for electrical |; 
achines, 
Manufacture of solid cumidine and), 


Recovery of cAustic soda in the ex-|) 


| 


| 


| Dates. | 


| 


| 4005 | 


| 4008 


3464 


| 3482 


| 3502 | 
| 3504 | 


| 3512 





| 3508 


No. | 
NAMES, &o., 
and | OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





ay : | 

4003 8. P. Thompson, Bris- 

4004 | FE. Witham, ship- 
ey. 

J.C, Marsh and R. J. 
Smith, London. 

J. Stassen, London. 
i Von Bechtol- | 
sheim, 

Lake, Fernberg. 


4009 Lake. Myers. 


4010 


Safety devices for electric apparatus, 
Brewing. 
Non-conducting tubes for electrical 


vehocipedes, 
Continuous gaping machines for 





Brandon, Woodbridge. 


drying salt, & 
| Indicating the * seaition of sunken 


| 
| 
| 


8. 
Cannon. 


Ships. 
A poate for the manufacture of 
y (Complete specification.) 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Liste of 
Applications for Patents. 


1.—Announced August 18, 





{ 
| 


No. Name. No. | 


Name. 


Name 





1882 | 1882 | 
3370 | Edwards 3406 
(Carré). 
| Restler. 
Peres 
(Hentze). 
4 | Haddan 
| (Martignoni 
3386 | Groth 
(Praunegger).} 3416 | 
Rate and 3418 | 
Chattaway. | 
3390 | Keibel. 3420 | 
3392 | Glaser | 
(Burgers 
| and Otto). 
3394 | Leadbetter. 
3396 | Davies, Mid- 
| dleton, and 
| White. 
3398 | Reiche. 
3400 | Aylward. 
3404 | Rawlinson. 


3372 3408 


3374 
3412 | 
3414 | 
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3426 | 





Bottom and 
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De Ferranti &} : 


Thompson, 
Thompson 


(Payen and] ¢ 


Sandron). 
Macaulay- 
Cruikshank 
(Schwarz). 
Kershaw. 
Haddan 
(Mechernicher, 
Bergwerks- 
Actien- 
Verein), 


Il.—Announced August 2 
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| Boys. 
| Pickering. 
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1882 | 1882 | 
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2536 | Taylor and 
| Taylor. 

2740 | Zanni. 
2912 | Emmens. 3544 
2914 | Emmens. 3546 
2995 | Moritz. | 
236 | Rogers. 

Bruce. 
Williams. 
Rath. 


3540 | 
3542 


82 
3329 | 3548 
3371 
3451 | 3550 | 
Johnson 3552 | 
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Carus-Wilson} 3554 
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Smith and 3558 
| Harrison. | 3560 | 
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| Black. 
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Norton and 
Sturgeon. 
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Vulliamy. 


3466 
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3561 
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3568 | | 





3570 
3572 
| 
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3576 
3578 
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Hides 
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Thompson, 4 
and Booer. 


3494 
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3641 


3506 
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3534 
8536 


Lake 
(Degrave). 

Brewer 
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Winch, 
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| Singleton. 
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(Willson). 
Hopkinson. 
Thompson. 
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Walker. 
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(Stern and 
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| Feldmann. 


Thompson 
(Salomon & 
Armont). 
Brown, 
Hardy. 
Vogt and 
Figge 
Pritcha ne. 
Lake 
(Chilton). 
Fletcher. 
Lancaster. 
Cuttriss 
(Cuttriss). 
Haddan 
(Otte). 
Whittaker & 
Clayton. 
Prince. 
Deeley. 
Thompson 
(Frayssé). 





Clark (De 
Lancey). 


3681 
3683 


3685 


3687 


3691 


3693 | 


3695 


3697 | 


3699 


3701 | 


3703 


8705 | 
| Galloway and 


3707 


3709 


8711 | 


3713 





(Schauman). 


| Cowan. 


Lake 
(Newbury). 
Lake 


Sample & 
Rabl). 


| Hircock 
3689 | 


Lake (Levy). 

Edwards. 

Gardner 
(Nichols & 
Thomson). 

Roden. 

De Pass 
(Oppen- 
heimer). 

Harrison. 

Hanewald 
(Haszel- 
mann), 

Watts and 
Gorman. 

Somoff. 


Beckwith. 

Wrench. 

Hill. 

Brewer 
(Société 
Anonyme 
des Ateliers 
de Construc- - 
tion Méca- 
nique et 
d Appareils 
Electriques). 

Lister. 

Lake 
(Anderson). 


vis. 

Barraclough. 

Fear. 

Bolton and 
Dixie 
(Hansen). 

Boult (Bond). 

Becks. 

Parini. 

Cunnack. 

Jones. 

Bouquié. 

Macintyre. 
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La oda gett & 
Blodgett). 
Sibley 
Handford 
(Edison). 
Werdermann. 
Jensen 
(Ericsson). 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 19, 1882, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawinga 
ig stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics, 

i of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 

— of price and postage, and addressed to Mr. H. READER 
ACK. 

1880. 


) of Conductors for the Distribution 
of city, &c.;: Edison Electric Light Company. 
(Jensen’s (Edison's) Patent). [4d.}—The invention related to 
means for keeping the potential of an extensive system of electric 
mains constant at all points, and consisted chiefly in carrying 
special feeding mains from the generator to various points of the 
service mains. The second, third, fourth, fifth, sixth, eighth, 
eleventh, and twelfth claims are now abandoned. The remainder 
are: First, the method of equalising the pressure or electro- 
motive force throughout an electric distributive and translative 
system, consisting in using feeding circuits which connect to and 
feed into circuits on which are arranged the translating devices, 
substantially as described. Second, the combination with one 
lamp circuit of a series of feeding circuits, substantially as set 
forth. Third, the method of laying the conductors in an electrical 
supply system, consisting in laying them in sets concentrically as 
explained, each set being connected to the central system at 
several points, substantially as set forth. Fourth, the method of 
laying conductors in an electrical supply system, consisting in 
laying them in sets concentrically as explained, each set being 
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ce ted to the central station by several sets of branch con- 
ductors, and the various sets being connected to each other by 
several sets of coupler conductors, substantially as set forth. 
(Disclaimer and memorandum of alteration. July 12, 1882). 


1881. 

5477. Electric Lamps: W. R. Lake, London. (C. 
F. de la Roche, Paris). (6d.)—The arc is developed in the interior 
of a chamber or space provided in a block of refractory 
material, having in its walls openings in the form of a frustrum 
of a cone, so as to allow the light to emerge in determined direc- 
tions. The illustrations are sections at right angles to each other 





of one form of the refractory block ; aa are two pieces of com- 
pressed magnesia held together by screws and pierced with holes 
for the admission of the electrodes. The conical openings are 
closed by plates of mica b to prevent the setting up of air currents. 
Several other forms of block are shown in the specification. (De- 
cember 14, 1881). 


5483. Gas Motor es: S. Griffin, Bath. (8d. 
9 Figs.|—(1) Figs. 1 and 2 illustrate a method of igniting the com- 
pressed charge without the necessity of previously establishing 
communication between the cylinder and the cavity in the valve; 
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a is the cylinder, b the slide valve, ¢ the cover, and d the ignition 
cavity ; e represents the port, which contains combustible gas to 
feed the igniting flames, and which communicates by the two 
holes ff with the cavity d; j is a slot or groove in the valve 
cover, through which the gas passes to the porte. When the 
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valve is in the position of Fig. 1, air will pass through the open- 
ing g into the chamber d, and thence into the chimney A, and the 

will be carried with it and ignited. When this has been 
accomplished the valve travels to the position illustrated in Fig. 2, 
and the openings g, A, and j are all closed, while the port & is 
opened and allows the charge toinflame. (2) In starting engines 
by hand part of the compressed charge is permitted to escape by 
holding the exhaust valve partly open by means of a lever, screw, 
or eccentric. (3) The gas valve is opened by the same shaft that 
operates the exhaust valve, and the governor controls its motion ; 
i (Fig. 3) is a cam on the shaft A, and in its rotation it strikes the 
tappet 1 and raises the gas valve g. The position of the lever f 
is determined by the governor, and when the speed of the engine is 
above the normal the valve is moved sideways, so as to be clear of 
the cam, consequently no gas is then admitted. (4) Lubricating 
material is supplied to the cylinder and slide by the action of a 
wire attached to a rocking lever. The wire dips into the oil, and 
when it rises the fluid is scraped off itand delivered down a pipe. 
(5) The nuts, which compress the springs on to the slide cover, 
are lengthened into the form of tubular caps or cases enclosing the 
springs. (December 15, 1881). 


5496. Roving Fram &c., for Pre Cotton 
and other Fibre: J. Cryer, Dukinfield, Cheshire. 
(4d. 2 Figs.}—By means of a train of toothed wheels the rack may 
be almost imperceptibly moved to regulate the tension of the yarn 
between the drawing rollers and the bobbins of slubbing, roving, 
and intermediate frames. (December 15, 1881). 


5672.* Ships’ Com: &c.: R, Evans, Newcastle- 
on-Tyne. [id. 1 Fig.)—In iron or steel ships a compass placed 
outside the influence of local attraction is used to correct the 
(December 27, 1881). 

1882. 
11. Apparatus for Desiccating, Boiling, Distilling, 
&c.: ze Gontard, Mockau, Saxony. [(d. 11 Figs.)— 
For the purpose of evaporation discs mounted spirally upon a shaft 
revolve partially immersed in the liquid to be evaporated. (Jan- 
uary 2, 1882). 

36. Sewing Machines: W. R. Lake, London. (The 
Rotary Shuttle Sewing Machine Company, Foxborough, Mass., 
Vesa) {10d. 22 Figs.J—Relates to rotary shuttle sewing 
machines and comprises means for actuating the feed mechanism 
which operates the needle bar, feed bar, and presser foot, for 
driving the shuttle at a varying speed, and other details referring 
to the shuttle apd shuttle carrier. (January 3, 1882). 


87. Valves and Valve Gear for Marine, Locomo- 
tive, and other es: J. W. Hackworth, Darling- 
ton. (6d. 23 Figs.]|—This relates to improvements on the Hack- 
worth valve gear, patented October 26, 1859, November 10, 1869, 
and November 2, 1876. The object of the valve improvements is 
to secure a larger initial ingress to the cylinder by admitting more 
freely the full pressure to the piston by increasing the lead area, 
without altering the time of admitting the steam at the com- 
mencement of the stroke or when cutting off. This is effected by 
having a chamber at each end of the valve into which the motive 
fluid is first admitted by two or more induction ports through 
the cylinder face, whereby the lead may be multiplied in the ratio 
of the number of ports used. The valve gear improvements relate 
to extending the valve spindle, or a rod rigidly attached thereto, 
from the valve chest to the valve lever or eccentric rod, when the 
two are linked together at right angles direct by the ‘‘ reverse 
plane,” and the valve rod works in a guide in contradistinction to 
the usual jointed oscillating valve rod. The fulcrum, being 


usual steering compass. 














separate from the ‘‘ reverse plane,” is a pendulum running parallel 
with the valve spindle or rod, the two having separate connexions 
with the valve lever. The specification illustrates three forms of 
valve gear worked from the eccentric rod, the valve rods and 
eccentric rods being at right angles to each other, as in the pre- 
vious Hackworth motions, and three arrangements in which the 
valve is worked from the crosshead. The illustration shows such 
an arrangement applicable to a locomotive or horizontal engine. 
Bis the valve with end chamber, worked through the link a, 
lever b, link Y,Jand lever L. The lower end of the lever L is 
attached to the connecting rod by link Z. The valve lever is 
guided by blocks in fixed slide bars. The ‘‘reverse plane” is an 
equal-ended grasshopper motion, main lever,G, and half length 
radius rods working on pins, on the valve rod V. M is the weigh 
bar for reversing through the spanner T and links N, operating 
at the end of the grasshopper lever G, whilst the other end is 
coupled to the top’ of the valve lever L. The valve lever L 
swings on the pendulum rod P with fixed centre. (January 7, 
1882). 


88. Machines for Cutting Tobacco: C.J. Fox, Lon- 
don. [4d. 3 Figs.)|—The chief feature is the use of an adjust- 
able block upon which the material is cut in combination with the 
ordinary revolving block. (January 7, 1882). 

108.* Burners for Gas Jets: W. P. Thompson, 
London. (?P. Costes, Bourges, France.) {4d. 6 Figs.}—The gas 
is caused to pass through filtering material which is placed within 
the burner. (January 9, 1882). 


111. Machinery for Crushing, &c., Mineral and 
other Substances: J. Spencer and J. Consterdine, 
Manchester, and N. G. Kimberley, London. (8d. 
8 Figs.]—Refers to providing edge runners, with adjustable bear- 
ing surfaces and renewable wearing surfaces. To prevent dis- 
coloration of the * material under treatment, phosphor-bronze, 
glass, &c , may be employed to form the reducing parts. (January 
9, 1882 


130. Machine for Obtaining, Transmitting, and 
speing Se c Currents for Lighting, &c.: W. T. 

enley, w. [ls. 6d. 40 Figs.}—Dynamo-electric and 
magneto-electric generators. This invention consists in the con- 
struction of electrical generators in which the field magnets: are 
straight, and are fixed parallel to and symmetrically about a 
rotating shaft. The number of such field magnets may be two or 
more, and they are carried in frames of non-magnetisable metal 
attached to the bedplate of the generator. The armatures, of which 
there are usually two, are rings of iron ‘‘ having recesses for the 
reception of coils of insulated wire,” and are fixed one at each end 
of the rotating shaft, so as to revolve in close proximity to the 
faces of the field magnets. ‘‘ These rings and coils act in quite a 
different way to the machines known as the ‘Gramme’ or 
‘ Brush’ machines, as they form” “distinct electro-magnets re- 
volving at each end of the fixed magnets.” The currents from the 
coils on one of these rings are passed through the field magnets, a 
commutator being used to make them continuous, and the currents 
from the other ring are employed in the outer circuit. The latter 


coils are connected up in series, and the currents generated within 
them are used eitherasalternate currents or are changed into a con- 
tinuous current by means of a commutator. As many independent 
circuits as there are coils may be supplied, in which case a com- 
mutator having the desired number of contact pieces and pairs of 
springs is used. Figs. 1 and 2 represent a dynamo-electric gene- 
rator with six field magnets constructed in accordance with this 
invention. A is the foundation plate, B B the standards support- 
ing the field magnets C, C, C, C, C,C; DD are the revolving 
rings with their coils, E the shaft carrying the rings; F is the com- 
mutator; G G the pillars and springs for conveying the currents ; 
HH the fast and loose pulleys. Several other forms of generator 


Fig 2. 
|. 
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areillustrated and described, chiefly varying in the number, arrange- 
ment, and construction of field magnets. In one modification these 
consist of iron tubes filled with soft iron wire, and the armature in 
this case may consist of two sets of iron tubes similarly filled 
with iron wire and attached to soft iron rings. Cast-iron field 
magnets may also be employed. Fig. 3 shows an arc lamp in 
which the carbons are inclined at an angle to each other, and are 





fed downwards, meeting below. The stand A with the pillars and 
two platforms A! Al carry the two tubes BB, through which the 
carbons CC are fed downwards by the rollers DD pressing them 
against the non-conducting rollers E E ; the rollers D D are geared 
together by two wheels, one of which'is geared with the wheel I on 
the same axis asj the barrel F, round which a cord is wound 
actuated by the weight G. To prevent the carbons running down 
too quickly, the wheel I gears with a pinion on the axis of the 
wheel J, which drives a fly K. The small electro-magnet is in 
the main circuit, and is employed to release the fly and allow the 
carbons to be fed forward. An electro-magnet M on the upper 
platform causes the carbons to separate at their lower ends, and 
establishes the arc. The tubes and carbons move on a fulcrum 
formed by the rollers DD and EE. Two other lamps of this type, 
but with the carbons meeting in an upward direction, are illus- 
trated and described, as well as another type of lamp in which the 
carbons are in the same vertical line, and their holders are attached 
to racks whose motion is governed by a train of wheels, fly, and 
electro-magnets similar to those employed inthe lamp first 
described. (January 10, 1882). 


147, Cranes known as Catheads: F. R. > 
Liv: 1, (6d. 6 Figs.J—Are designed to have an in-and-out 
travel, which is obtained from a winch or like appliance. 
(January 11, 1882), 

149. Umbrellas and Parasols: J. H. Bayzand and 
G. Boyle, London. [6d. 4 Figs.|—The ribs have two eyes at 
the sides and level with the inner face for the attachment of the 
covering. Refers alsoto a catch device. (January 11, 1882). 

151. Cork Branding Machines: C. J. Leclere, Paris. 
(6d. 4 Figs.|—The corks are fed automatically from a hopper to a 
marking or branding appliance, against which they are forced and 
then dropped into a basket. (January 11, 1882). 


157. Apparatus for Electric Lighting: G. Hawke 

estminster. (8d. 11 Figs.)—This invention was describe 
and illustrated in the issue of ENGINEERING dated August 4, 1882. 
(January 11, 1882). 

158. wing Machines, &c.: W. R. Lake, London. 
(E. Thimonnier, Fils, and Vernay, Paris). (8d. 26 Figs.J— 
Means are described which effect a kind of lock stitch with a single 
thread, thus dispensing with the use of ashuttle. (January 12, 
1882). 

165. Valves for Pumps, &c.: P. Reid, Glasgow. 
(6d. 12 Figs.|—The novelty consists in making the valve or moving 
part of hard wood. (January 12, 1882). 


166. Apparatus for Indicating the Speed and 
Direction of Rotation of Engine Shafts: L. Swift, 






































Westminster. [6d. 6 Figs.}—I I are two vessels, partly 
filled with air and partly with water or other liquid. Between 
the two is a pump, consisting of an eccentric rotary disc B, 
surrounded by a loose ring B3 and working in a cylinder. E is a 
sliding abutment, which moves up and down with the slide block 
D3, and hasa slight oscillatory movement on its joint. The pump 
draws from one vessel, according to the direction of rotation, and 
delivers to the other, creating a vacuum in the first and a pres- 
sure in the second. J J is a pipe connecting the two vessels, and 
provided with an adjustable weighted valve J1. he pressure in 
the second vessel is admitted to the base: of the valve and raises 
it to allow the liquid to pass to the suction side of the pump. 
The ‘indications of the apparatus are read off by a gauge with 
two tubes, one connected to each side of the pump. These two 
tubes are connected to one inuex, and co-operate to move it in one 
direction on the other according to the direction of motion of 
the pump. K is a weighted expansible chamber introduced to 
cause the pressure in the air space to be an approximately exact 
measure of the speed of the pump. (January 12, 1882). 


169. Electro-Motors and Benoene « aaegete Ma- 
chines, &c.: H.S. Raison, London. (8d. 2 Fiys.|—The 
features of novelty are (1) mounting the electro-magnet and the 
armature on one shaft, and causing them to rotate in opposite 
directions, the one inside the other; and (2) the construction of 














the machine, so that the electro-magnet and armature shall have 
a globular or spherical form. The armature is wound on a cast- 
iron centre a with pole-pieces a!. The outer coil is built up of 
segments n! n1, which may be wound separately before fixing in 
position. (January 12, 1882). 

170. Cabs, &c.: J. Abbott, Bideford, Devon. [é/. 
4 Figs.)}—The body of the vehicle is placed low, and is entered 
from a platform behind the driver’sseat. (January 12, 1882). 


171. Looms: C. Turner, Colne. [6d. 6 Fiys.|—To 
produce a positive let-off the beam is rotated by means of a pawl 
worked by acone or incline, The position of this cone and the stroke 
of the pawl is regulated by means of a roller at the end of asliding 
rod. This roller stands on the warp beam, and as its diameter 
decreases it falls, and in so doing moves the cone to a more advan- 
tageous position. Upon the lever of the taking-up or cloth beam 
there is a boss, which is slidden along the lever, so as to increase 
its length, and decrease its motion, by a roller which runs in con- 
tact with the cloth. (January 12, 1882). 


178. Siqneltiag upon Railways by Means of Elec- 
tricity: C. E. Spagnoletti, London. ‘6d. 16 Fivs.j)—Is 
particularly suitable for working junctions and large station yards 
where main lines are intersected by crossings and shunting 
operations are frequent. (January 12, 1882). 

182. achjnwy for Forging and Finishing Horse- 
Nails, &c.: F. W. Wallner, Cologne, Germany. [si/. 
15 Figs.|—Is an improvement on Patent 763 of 1878, and consists in 
combining the rolling, pressing or hammering, and the punching 
mechanism in one machine. (January 13, 18582). 

189. Ratchet Braces: C. T. Colebrook, London. 
(6d. 5 Figs.|}—The drill is fed up automatically by gearing. 
(January 13, 1882). 

190. Gas Kilns and Furnaces : D.and W. H. Thomp- 
son, Leeds. [(d. 4 /iys.|—Relate to improvements on Patent 
1719 of 1881, the object being to lessen first cost and working 


expenses. (January 13, 1882). 
191. Pneumatic Brake Apparatus for Railwa: 
Trains : C. D. Abel, London. te Westinghouse, Pittbure, 


Penn., U.S.A.) (6d. 3 Figs.)—The invention relates more 
particularly to the construction and arrangement of the brake 
cylinder and its reservoir, and the valve apparatus between the 
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two. The brake cylinder A is made with its reservoir end Al 
extended in the form of a dome, through the centre of which 
passes the rod B of the piston C, which is made with a tubular 
extension D working as a plunger. The cover of the cylinder is 
formed witha projecting chamber F, which constitutes a valve 





box. It is provided with two lateral apertures, one at H com- 
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municating with the train pipe and one at I communicating with 
the outer air. It has aisv an aperture K communicating with the 
end of the cylinder, and another, L, communicating with the 

passage M with two openings N N! into the cylinder. The valve 
box F has a piston fitted to slide upon the stem of an escape 
valve that closes the opening I to the outer air. The stem is 
grooved for a part of its length, so that in the sition shown 
the air has access from the chamber through the passage 
K to the cylinder A. The aperture L is fitted with a valve 
acted upon by a spring, and with a spindle extending into 
the; valve box, so that when the piston moves to the right it 
forces the valve from its seat. The apparatus works as follows: 
The train pipe being charged with compressed air the pres- 
sure forces the piston O inwards, whereupon it opens the valve 
KR, and covers the before-mentioned groove, so that air can 
flow into the cylinder at both sides of the piston. As the area of 
the piston C is greater at one side than the other it is forced back 
and the brakesare withdrawn. If now the air in the train pipe be 
released the piston will move outwards, closing the groove and 
opening the escape valve P, and also allowing the valve R to close 
the opening L. As the air behind the piston C can now escape 
by the passage K and opening I, the piston C is moved inwards by 
the pressure in front of it, and the brakes are put on. On again 
charging the airpipe the former condition of affairs is reproduced, 
and the piston moves into the position shown in the drawings. 
The valve box may be made separate from the cylinder, if desired, 
and may be applied to cylinders of the usual construction working 
with a separate auxiliary reservoir, in which case it will take the 
lace of *‘ the triple valve” usually employed. This arrangement 
is shown in Fig. 2, where like letters of reference indicate parts 
similar to those of Fig. 1. A branch I from the passage K leads 
to a chamber containing the valve R that closes the opening lead- 
ing to the outer air. The valve R is pressed to its seat by a spring, 
and has a stem or needle projecting into the piston chamber, so 
that as the piston O approaches the end of its upstroke it presses 
against this stem and opens the valve. H is the branch to the train 
pipe, and L to the auxiliary reservoir. The action is as follows: 
When the train pipe is charged the piston O is forced upwards, allow- 
ing the valve P to close, and opening the valve R to allow the air 
from the brake cylinder to escape through the opening I, and thus 
keep the brakes off. At the same time air passes through a groove 
cut in the side of the cylinder past the piston O and charges the 
auxiliary reservoir through the branch L. If now the pressure 
in the train pipe be released the piston will move down until it 
opens the valve P, thus allowing air to pass into the brake 
cylinder through the passage K to apply the brakes. At the same 
time the valve R being released from the upward pressure of the 
piston closes and prevents escape of air through I. Fig. 3 repre- 
sents an arrangement in which a filter F3 is introduced to catch 
the dust and moisture in the air, and the valve Ris placed in a 
more central position. (January 13, 1882). 


94." Safes: D.R. Ratcliff, London. (2d.)—Are made 
in two parts only, the body and the door. (January 13, 1882). 


195. Wire Ropes, &c.: G.Cradock and L. Gooder, 
Wakefield, Yor [6d. 1 Fig).—The sheave pulleys for wind- 
ing are provided with leather frictional surfaces in order to com- 
pensate for want of elasticity. (January 13, 1882). 


200. Multiplying Copies of Matter Printed by Type 
Writers, &c.: H. E. ler, Edmonton, Middlesex. 
(4d. 12 Figs.|)—The types pierce through the paper, and this is 
employed in the manner of a stencil plate for multiplying copies. 
(January 14, 1882). 

201. Skates: J.S. de B. Yelloly and A. H. S. Elwes, 
Royal Navy. [6d. 6 Fiys.|—The blade is pin-jointed to the 
body and upon pressure from the toes acts asa lever to tighten 
the strap round the foot. (January 14, 1882). 


. Distillation of Glycerine: G. Payne, London. 
(6d. 3 Figs.|—In combination with the ordinary still a separate 
vessel is provided, so constructed as to permit the maintenance 
therein of such a temperature as will cause the condensation of 
the glycerine, while preventing the condensation of the steam. 
(January 14, 1882). 

208. opens Bed Bottoms: A. M. Clark, London. 
(E. T. Slayton, Saint Paul, Minn., U.S.A.) (6d. 4 Figs.)— 
The springs are kept in line by lacing strips of metal or wood 
through them. (January 14, 1582). 

210." Velocipedes, &c.: W. Soper, Reading, Berks. 
(4d.}—Has reference to details. (January 14, 1882). 

214. Steelyards es a Machines: J. S: cer, 

. msterdine, and J. Greenwood, Manchester. 
(6d. 15 Figs.}—Bars adapted to turn have serrated divisions 
marked upon them to indicate several distinct national standards. 
(January 16, 1882). 

215." Steam Boiler Furnaces: G. H. Watson, St. 
Louis, Miss., U.S.A. [id. 4 Figs.)—A represents the ashpit, 
and C C the side walls of an ordinary furnace. The feed-water 
pipe D has two branches E E! extending inward into the ash- 
pit, and from thence upwards. They are then coiled in horizontal, 
divergent, parallel courses G G1, to form the grate of the furnace. 
The pipes are then coiled upwards in two parallel courses H H), 
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adjoining the sides of the furnace walls, passing out through the 
front, then upwards as at I I', and finally back into the boiler. 
From the branches E E! pipes K}K! extend upwards and into the 
boiler. The arrangement is such that when the fire is burning a 
continuous course of circulation is established through the bars 
GG! and H Hl into the boiler, and thence through the branches 
EE), and back into the grate bars G Gl. (January 16, 1882). 


216. io aratus for Preventing the Fouling of 
Anchor hains, &c.: T. Cockshott, Greenwich, and 
H. M. Goodman, Catford. [6d. 5 Migs.)|—For use where a 


chain cable and a telegraph cable both enter the same ship and 
are liable to become entangled when she swings. The two cables 
pass out through two hawse pipes formed in one piece of metal 
that can be rotated, so that if a twist occurs in them outside the 
ship the pipes can be rotated and the twist transferred to in- 
board, when it can be conveniently dealt with. The chain cable is 
passed through a tube and the wire rope is wound on to a bobbin 
rotatingon the said tube. When the two are entangled the wire 





rope is released from its guide and passed round the chain until 
the two are cleared, when it is replaced and the operation of haul- 
ing-in resumed, the chain cable going to the locker and the rope 
being coiled on the bobbin simultaneously. (January 16, 1882). 


218. Coupling Ap: tus for Railways: H. E. 
Newton, London. (Société Anonyme des Ap an Auto- 
matiques pour Accrocher et Décrocher les Wagons ‘le. Chemins de 
Fer, Parw). (6d. 3 Figs.|—Refers to a main traction apparatus, 
consisting of a bell-mouthed socket fitted into the crosshead of 
the vehicle, and connected adjustably with the draw spring ; and 
of a safety he to be used in place of the ordinary chains, 
being two forked pieces fixed to the crosshead and arranged at 
right angles to each other. (January 16, 1882). 


219. Manufacture of Corrugated Tubes and Plates: 
S. Fox, Leeds. (8d. 5 Figs.)—The invention is for improve- 
ments on Patent 2530 of 1877, and has reference, firstly, to the 
mode of mounting the upper roll of a mill for corrugating tubes 
and plates. Secondly, to the use in combination of hydraulic and 
compound toggle mechanism by which the bottom roll is caused 
to approach the upper roll during the operation of corrugating. 
Thirdly, to the method of mounting, on each side of the main rolls, 
a guide roll, and causing the said roll to move up and down by an 
arrangement of hydraulic motors and gearing. Referring to the 
illustrations, in which Fig. 2 is a section in line 1—1 of Fig. 1, D 






































is to the top roll, and E the bottom roll. The end journal D! of 
the top roll takes its bearing at D2, and on the outside of this bear- 
ing is the projecting end D8, by which it is driven, and which 
takes into a driving coupling box provided for the purpose. The 
middle journal D4 and end journal D® take into bearings on the 
carriage H, which is slidden backwards and forwards by means 
of the hydraulic cylinder J, when it is desired to place a fresh tube 
in position or remove a finished one. The bottom roll E is carried 
by vertically movable bearings O and P, actuated by a compound 
toggle arrangement, whereof the horizontal bar S is moved 
forwards by the hydraulic ram T, and backwards by the ram W. 
Z Z are guide rolls, one on each side of the main rolls and mounted 
in headstocks capable of being moved up and down by the 
hydraulic motors E2 and trains of gearing. (January 16, 1882). 


221. Manufacture of Weldless Corrugated Tubes: 
S. Fox and J. Whitley, Leeds. [6¢d. 4 Figs.)—Thetubeis 
cast in a mould having an outer shell and an inner core mould sepa- 
rated by an annularspace, which represents the tube to be produced 
by the pouring of molten metal into the mould. The tubes may 
be cast while the mould is stationary, but to insure an equal dis- 
tribution of the metal, and to increase its density the mould may 
be rotated on its vertical axis during the pouring of the metal. 
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The mould, which is slightly taper, is formed in three pieces 
(Fig. 2), bound together by hoops I, and is mounted on the vertical 
spindle D2. This spindle can be rotated by the wheels CD. The 
core is madein six parts, so arranged that it can be collapsed for 
its withdrawal, and is held together between the head piece Q and 
the plate Dl by ithe screw R. {M is the gate or runner for the 
entrance of the molten metal. As soon as po gr a i of the 
metal is set up the mould is stopped and en to pieces, and 
the tube rolled to the required dimensions before it cools. 
(January 16, 1882). 

222. Portable or Table Fountain: C. H. and C. 
Kessel, London. (6d. 2 Figs.|—The jet is produced by means 
of compressed air. (January 16, 1882). 

225.* Lighting Apparatus, &c.: W.R. Lake, Lon- 
don. (J. S. Williams, Riverton, N.J., U.S.A.) [4d.]—Appears 
to relate to an incandescent gas burner, but although the inven- 
tion is treated under forty-three heads, it is difficult to under- 
stand it. (January 16, 1882). 

228. Metallic Wheels for Vehicles: E. A. Brydges, 
Berlin. (W. Richter, Berlin). (2d.|—Refers to a method of 
putting the different parts together. (January 17, 1882). 


229.* Ap tus for Tem Wire made from 
“Bessemer” or “ Omer” Steel: H.Carter, Manchester. 
(2d.]}—This is passed through molten metal and then through 
spirits of salts. (January 17, 1882). 








230.* Lamps: C. W. Siemens, Westminster. [2d.|— 
The air supply to burner is heated by passing through an annular 
space formed between the chimney and an outer translucent 
casing. (January 17, 1882). 

231. Telephonic Conductors: C. W. Siemens, 
London. (I. Jacob, s.s. Faraday). [6d. 2 Figs.)—It is custo- 
mary to use a complete metallic circuit, consisting of a wire for 
the forward current, and one for the backward current in tele- 

honic transmission, and, when a number of sets of telephonic 
instruments are employed, there are twice as many wires as 
circuits. The object of this invention is to render a number of 
such pairs of wires capable of supplying an increased number of 
instruments. In the figure two complete circuits L L!, each with 


ne 


two wires, are shown. The first serve as backward and forward 
wires for the instruments Al A, and the second for the instru- 
ment A3 A2, The two wires L again serve as one backward con- 
ductor, and the two wires L! as forward conductor for the instru- 
ment C! and C. Also the four wires L L! serve as forward 
conductor, and the earth as backward conductor for the instru- 
ments D1 D; thus four sets of instruments are worked by four 
wires only. The instruments A Al, A? A3,C Cl, are situated in 
bridges with resistances R, arranged in the limbs of the bridges. 
(January 17, 1882). 


232. Permanent Way for Electric and Telephonic 
Conductors: H. R. Meyer, Liverpool. [éd. 9 Figs.|— 
Grooved slabs or blocks A of non-conducting material are arranged 
in tiers and covered with a lid. Naked conductors are laid in the 
grooves and are run in with pitch or cement to insulate them. 

















Connexions are made to the outside by means of an arm R, which 
passes through the lid and can be turned to point to any parti- 
cular conductor. It is formed of vulcanite, and a tight joint is 
made round it by means of a lead bush. The whole is mounted 
on a of wooden sleepers K or on a cement bed. (January 17, 
1882). 


233. Apparatus used in Ring Spinning: E. Clarke, 
Todmorden. [6d. 10 Figs.|—To ia different counts to be 
spun on a frame without changing the travellers, the ring is 
mounted, not in the rail as is usual, but on a foundation ring upon 
which it can revolve, and so give the necessary drag. (January 
17, 1882). 


234. Dynamo-Electric Machines: W. R. Lake, 
London, (C. A. Hussey and A. S. Dodd, New York, U.S.A. 
(6d. 3 Figs.J}—A is the field magnet formed in one piece an 
wound with coils 6. The core is deeply indented on the inner side, 
the coils being wound into the indentations and the intermediate 
parts a! a2 forming the poles. From the way in which the coils 
are coupled consequent, or alternate, poles are formed between 
them, all those marked al being N (say) and those marked a? 
veing S. The core of the armature is similar to that of the 
magnet, but is built up of thin plates. The winding issuch that 
consequent poles are formed between the coils. Insulated wires d 
extend from the first and last coils to two rings D D!, which rotate 
in contact with the brushes E El}. The wires d extend beyond the 
rings D D1, one to each of the two metallic plates of a commutator 
H, to which the brushes E E! can be transferred. The machine 
may be adapted to produce either alternating or direct currents at 
will as follows: From the brushes E E wires e e! extend to 




















switches K K}, which control communication between these wires 
eeland wiresf f!, which lead to binding posts L Ll. From the 
binding posts B B wires g g! extend to switches M M!; the switch 
M controls communication between the wire g and a wire h 
which leads to the brush E, when it is adjusted to bear on H. 
The other switch M! controls communication between the 
wire gi and the wire i, which leads the binding post Ll. A 
wire j leads from the brush E! to the binding post L. Wires 
N lead to the binding posts B B and wires o to the posts 
LL\. The wires 0 o may be regarded as an outside circuit in 
contradistinction to the machine circuit. When switches M Ml 
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8¥e closed and K K! open, the coils of the armature are in circuit 
with the field magnet. When the brushes are shifted to the rings 
D D! the switches M M! are open, and K K! are closed, and the 
field magnets are excited by a current through N N, then alter- 
nating currents will be produced. (January 17, 1882). 


235. Apparatus for Increasing the Efficiency of 
and Protecting Screw Propellers: R. Grimths, Lo - 
don. (6d. 14 4 yl 1) The screw propeller is surrounded by 
a covering formed by two cylindrical rings, the diameter of one 
being such as will just allow the screw to revolve in it and the 
other about one-sixth larger. They are attached to each other 
concentrically in such way that the after edge of the larger 
ring overlaps somewhat the forward edge of the smaller one. 
This covering is attached to the screw frame, so that the 
forward edge of the smaller ring is opposite to the middle of 
the points of the propeller blades. (2) In order to reduce 
the partial vacuum caused by the propeller, at the upper 
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part of its circumference, driving back the water from the stern 
of the ship, it is proposed to use two plates, A B, one of which 
will form an arc of a circle of a radius about seven-twelfths of the 
screw’s diameter, and will extend from the run over the top of the 
screw. Underneath this is the second plate, arranged close to 
the points of the blades of the screw, and with its forward edge 
opposite the middles of the points. These plates increase the 
current of water through the top of the screw’s disc, and the 
upper one prevents the propeller influencing the water above it. 
In twin ships the plates are placed to one side of each screw 
rather than ower it. (January 17, 1882). 


236. Treatment of Maize for an Article of Diet: W. | 
R. Lake, London. (L. Chiozza, Cervignano, Austria). [4d.]) | 
—~After crushing, roasting, grinding, &c., an infusion is made. 
(January 17, 1882). 

237.* Window Sash Fastener: M. Delmard, Plum- 
stead, Kent. (2d.)—A cam on the lower sash engages with a 
hooked stud on the upper one, and draws the meeting bars 
together. (January 17, 1882). 


241. Apparatus for Holding and Affixing Stamps 
or Labels: C.A.Drake, London. (6d. 7 Figs.|—A number 
of stamps are superposed within a holder, the lowermost having a 
portion of its gummed surface exposed, so that on being pressed 
down it will stick to the moistened envelope and be drawn past a 
spring from the holder. (January 17, 1882). 


243.* Looms: H. Livesey, Blackburn, Lanc. [2d.) 
—Refers to the construction of the ‘‘ taking-up” beam and appa- 
ratus for maintaining the cloth roller in its true relative position 
thereto. (January 17, 1882). 


244.* Cartridge s: E. W. Cooke, Liverpool. 
[2d.]—The cartridges are fed out one at a time by the operation of 
levers. (January 17, 1882). 

245. Apparatus for Regula’ Electric Currents: 
W.R. Lake. (Achille de Khotinsky, Paris). (6d. 12 Figs.J— 
Automatic current regulator. This invention is based on the 
principle of, first, establishing by means of a variable resistance 
a derived circuit, the current in which operates upon the armature 
of an exciting or generating dynamo before its entrance into the 
field magnet coils, and so providing means for varying the electro- 
motive force of the principal current ; and, secondly, in addition 
to the arrangement first described to place in the circuit of the 
exciting machine “another resistance whereby variations in the 





intensity of the principal current can be obtained.” Three 
arrangements of apparatus in accordance with this invention are 
illustrated and described in which the variable resistance consists | 
of a column of liquid. The figure shows another arrangement, in | 


motor K. A brake L is used to bring up the motion of the 
rheostat, this brake being actuated by a derived current whose 
circuit is closed by the inverter H. (January 17, 1882). 

246. Ploughs and Ploughshares: J. Hornsby, 
Grantham, and I. Trolley, Spittlegate, Lincoln. (6d. 
6 Figs.|—Longitudinal ridges are formed upon the top of the nose 
or block of the share and corresponding grooves in the upper 
vart of the socket. For cutting drains in grass land the plough 

as two knife or wheel coulters, adjustable laterally as well as 
vertically, and a share at bottom, (January 17, 1882). 


247.* Guns, Gun - Carriages, &c.: W. R. Lake, 
London. (D. M. Meford, Toledo, U.S.A.) (4d.]—Has reference 
to a construction of tilting frame and to projectiles, (January 17, 
1882), 

248. Inhalation Chambers: W. A. Barlow, London. 
L, Encausse and Canésie, Paris), (4d, 1 Fiy.)}—Steam is passed 
through medicinal substances into the chamber where it impinges 
against a cold water tank and is partly condensed, (January 17, 
1882), 

251. Recording Instruments: R. Pickwell, Hull, 
Yorks. (6d. 14 Figs.j|—In the case of a ship’s compass the 
needle during the voyage traces on travelling paper a diagram 
which continuously indicates the. bearing of the ship’s head. 
(January 18, 1882). 

252. Electrical Accumulators: H. H. Lake, London. 
(La Société Universelle d’Electricité Tommasi, Paris). (6d. 
5 Figs.}—Each element is formed of two continuous sheets of 
lead a b folded several times and placed in a vessel in such a 
manner that a double fold of the one is always contained within a 
double fold of the other. In order to augment the surface, the 
sheets of lead are grooved, and there is placed between the two 
adjacent sides of a fold of the same plate another plate of lead ¢ 
enveloped -in lead wire d. All the plates are perforated to allow of 
circulation of the liquid element. The invention also comprises a 
switch, which permits of connecting as desired the accumulator 
only, or ‘the accumulator and the apparatus with the source of 
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electricity in such a manner that in the first case the accumulator 
is charged, and in the second the source of electricity and the 
accumulator, connected in series, both act upon the apparatus. 
(January 18, 1882). 

253. Manufacture of Laminated Springs: H. 
Woodruff and G. Barson, Sheffield. (6d. 2 Figs.)—Are 
shaped when hot by set screws fitted in a curved bar to forma 
cramp, and hardened by immersing cramps and plates in water. 


which a rheostat replaces the liquid. A is the exciting dynamo, | (January 18, 1882). 


BB the generating dynamos. The useful current passes along | 
the conductors EF. The exciting current leaves the brush a, | 
passes round the magnets of the exciter, then through the magnets 
of the generators B B, and enters the half f of the rheostat C at ¢, 




















traversing the resisting wire it returns to the exciter A by way of 
the conductor e 6. The derivation of the current goes from the 
brush a to the other half of the rheostat passes through the 
resisting conductor coiled around the cylinder g and _ enters 
the coil of the exciter A by way of the conductor e b. The 
cylinders fg, of the rheostat C, are made to rotate in opposite 
directions, uncoiling the wire from one cylinder as it coils on the 
other. The terminals of the resisting conductor are connected 
one with the axis of f and the other with that of g. A sliding 
contact plate e between the cylinders is connected to the brush } 
of the exciter. This contact plate thus serves to place more or 
less of the rheostat resistance into the exciting circuit, at the same 
time diminishing or adding to the derived circuit. In this way 
two contrary effects can be obtained. In order to automatically 
regulate the principal current the axis of the pinion A is connected 
to the electric motor G, whose rotary direction may change with 
the direction of the current. This double operation is effected by 
means of an inverting commutator H, set in motion by an electric 








254. Apparatus for Operating the Brakes of Rail- 
way Trains: W. Wakefield, Dublin. (6d. 2 Figs.)— 
‘* Consists particularly in substituting in lieu of the reservoir and 
cylinder, usually employed for working automatic and other 
brakes, a compound vessel or cylinder, fitted with suitable dia- 
phragms at either end in a similar manner to the ordinary 
cylinder.” Also in an arrangement for coupling the pipes together 
on the engine, when the two-pipe system is used, so as to keep 
a constant vacuum in the reservoir. A is the body of the vessel, 




















ey . 

B B hollow covers, C C the diaphragms, D D pull rods E E casks, 
for same, F F guides working within A, G outlet from clapet 
valve, H H outlets from covers, I outlet for double-pipe system. 
K (Fig. 2) is the ejector, L suction pipe, M on-and-off cock, O 
suction tube to second pipe. In applying the above toa single 
pipe arrangement for automatic action, an ordinary clapet valve 
is secured to the outlet G, which, together with the outlets H H, 
is connected in the usual manner to the main pipe. In the case 
of a double-pipe system the outlet G is removed to the opposite 
rN the cylinder, as shown in dotted lines at I. (January 18, 
1882), 

256." Horizontal Steam Boilers: H. W. Pendred, 
Kingstown, Co. Dublin.  (2d.|—With cross tubes so that 
the flame, &c., may pass across from one side flue to the other. 
(January 18, 1882). 


257. Apparatus for Obtaining Motive Power from 





Tidal Waters: A. J. Le West Hartlepool, 
Durham. [6d. 3 Figs.}—Buoyant chambers to which endless 
chains are attached rise and fall with the tide. (January 18, 1882), 


258. Stoves for Heating and Ventilating: R. G. 
Greig, London. (Detrvit Stove Works Company, Detroit, 
U.S.A.) (ls. 7 Figs.|—Refers to forms of fixed and movable 
grates, air spaces, and feeding hoppers for upright stoves, 
(January 18, 1882). 


259. Floating Vessels and Apparatus for Raisin, 
Sunken Ships, &c.: R. Richards, Manchester, (7. 
6 Figs.|—The lifting chains work in tubes which pass through the 
upper deck down through the bilges. (January 18, 1882). 


260." Rail for Tramways: A. S. Hamand, West- 
minster, (2d.)—Relates toa form of rail to prevent skidding, 
(January 19, 1882). 

261." Decoration of Wall Surfaces and Ceilings: 
E.L. Voice, London. [(2d.}|—Cement is applied as a finishing 
coat and background of ornament. (January 19, 1882). 


262. Wax Thread Sewing Machines: H. H. Lake, 
London. (D. H. Campbell, Pawtucket, Ru, U.S.A.) (1s. 2d. 
34 F'igs.|—This specification has reference generally to adaptations 
from former patents, 1795 of 1878, and 2145 and 2146 of 1881, 
and to combinations of details. There are thirty-five claims, 
(January 19, 1882). 

Three-Legged Iron Pots: D. Cowan, Larbert, 
N.B, (6d. 10 Figs.j—The novelty consists in forming the legs 
separate from, and to be afterwards attached tothe pots. (January 
19, 1882). 


265. Rollersand Fittings for Blinds: J. Westiey, 
Chorley, Lanc. (2d.)—The roller has a groove in which the 
end of the blind is fastened, and is worked by a pawl and ratchet. 
(January 19, 1882). 

7. Cages or Hoists: J. Lindley, Clifton, Lanc. 
(6d. 8 Figs.|}—To prevent overwinding there is applied to the top 
rod of the cage a safety catch consisting of two pairs of levers or 
jaws jointed horizontally, the lower arms of these levers being 
again jointed to the top rods, and their upper arms being forme 
on the inner side with an open slot to receive the pin of the staple 
on the winding rope. The apparatus to prevent the cage falling 
when released, consists in connecting the lower ends of the top 
rods to a pair of levers mounted on each side of the cage, the other 
arms of these levers being forked and connected to opposite ends 
of a pair of links which each embrace a vertical guide. (January 
19, 1882). 

272.° Moving Targets: S. T. Lander, Mere, Wilts. 
(2d.}—Are intended to represent a pigeon flying from a trap, 
and consist of a movable lid and two operating wires, one of which 
carries the dummy pigeon. (January 19, 1882. 

273. Umbrellas and Parasols: H. J. Haddan, 
(C. Neumeister, Leipzig). (6d. 13 F'igs.|—This invention consists 
chiefly in the combination of two runners, a spiral spring, and two 
sets of stretchers, in such a manner that the umbrella is opened 
automatically by releasing the lowest runner from the handle 
(January 19, 1882). 

274." Aapensine for Holding Coins, Medals, &c. : 
H. J. Ha , London. (/. Guttmann, Berlin). (2d.)—Is 
a ring having on one side a rim for supporting the medal and cn 
the other a screw thread for attachment cf cover. (January 19, 
1882). 

275. Machinery for Amalgamating and Extracting 
Gold and Silver : L. F. Gowans, London. ([(d. 6 Figs.) 
The matecial is fed from a hopper through a vertical hollow re- 
volving shaft to a pan containing mercury, within which revolves a 
copper bottomed block of cast iron. (January 19, 1882). 


276. Ventilating Water-Closets, Urinals, Drains, 
&c.: T. Rowan, London. [(d. 8 Figs.|—Relates to improve- 
ments on former Patents 5303 of 1881, and 162 and 505 of 1880, and 
consists in employing a jet of water for producing a current to 
carry off foul air. (January 19, 1882). 

278. Effecting Electro-Hydro-Therapeutic Treat- 
ment of Patients Affected by Disease: W.A. Barlow, 
London. (L. Encausse and Canésie, Paris). |6d. 7 Figs.|\— 
The apparatus is disposed to effect a combined treatment by 
cutaneous absorption and electricity. Steam charged with 
medicinal substances arrives in a chamber through a pipe, and an 
adjustable chair is provided for the treatment of the patient by 
electricity. (January 19, 1882). ; 


279." Pendant Lamps, &c.: D.C. Defries, Lcrdcn. 
{2d.|—The flame is protected from lateral currents of air by an 
inverted truncated cone placed within the circle of crystal drops. 
(January 19, 1882). 

280." Band Log Saw: F. C. Glaser, Berlin. (Jsaak- 
son and Co., Hamburg). (4d. 1 Fig.|—A band saw is applicd as 
a horizontal log saw. (January 19, 1882). 


281. Self-Acting Grats, &c.: J. H. Johnson, Lon- 
don. (C. W. McLean, Melbourne). (8d. Fige.}—Are con- 
structed with a travelling shaft working vertically in guides end 
carrying, first, a drum to which are attached the closing and hoist- 
ing chains, as well as the opening and lowering chain, and, 
secondly, two warping pulleys for winding and unwinding the 
chains which open and close the two halves of the bucket. 
(January 19, 1882). 

282. Pick-Headed Shelter Trench Spade: N. W. 
Wallace, H.M. King’s Royal Rifles. [(d. 10 Figs.|— 
Combines a spade and pick, and may be used as a weapon. 
This invention was described and illustrated in ENGINEERING of 
August 11. (January 19, 1882). 

283. Machines for Making Trenches for Drain 
Pipes: A. M. Clark, London. (WM. E. Pidgeon, Saugerties, 
Ue) (8d. 7 Figs.}—A weighted knife is caused to slide up 
and down between two vertical pillars carried by a platform on 
wheels. (January 19, 1882). 

285. Carriage Lamps, &c.: W. Howes and W. Bur- 
ley, Birmingham. (8d. 34 Figs.—The bottom of the lamp 
body and the barrel are made in one piece by a casting process. 
Refers also to methods of connecting lamps to lamp irons. 
(January 19, 1882). 

286. Forges: L. C. Gomant, Paris. [6d. 1 Fig.|— 
Are constructed to combine the use of hydro-car’bon and volatile 
oil vapours for blowpipe purposes, as well as of coal for ordinary 
work), January 19, 1882). 


288. Bleaching and Dyeing Cotton, &c.: J. Auchin- 
vole, G ow, N.B. (6d. 6 Figs.|—The invention is applied 
to the fibre in the loose wool-like state or to yarns in the co’ 
form, when wound upon special cop tubes which extend throug’ 
the cops. The air is exhausted from the vessels before admitting 
the bleaching, scouring, dyeing, &c., liquids. Methylated spirit 
may be used for dissolving the dyes. (January 20, 1882). 


289. Secondary Batteries for Storage of Elec- 
tricity: J. Humphrys, London. [id. 19 Figs.|—The 
invention consists in making the plates of an open lattice form, 
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that is to say the sides of the framework of each plate are con- 
nected with bars either of a diamond or oval section, these bars 
being arranged at an angle on the principle of a Venetian blind, 
thereby exposing a maximum area of lead to the action of the 
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liquids. In Fig. 1 oval section plates are shown, and in Fig. 2 
diamond shaped plates. (January 20, 1882). 

290." Telephone Conductors: H. J. Haddan, Lon- 
don. (J. D. Morel, Koubaix, France). (2d.|—This invention 
has for its object to record the conversation carried on through a 
telephonic conductor by combining the same with a phonograph. 
(January 20, 1882). 


291." Apparatus for Recording Speech: H. J. 
Haddan, London. (J. D. Morel, Roubaix, France). {2d.)- 
The marking of a phonograph is caused to take place on a con- 
tinuous ribbon instead of helically on a sheet. (January 20, 1882). 


292. Rudders: H.Lumley,London. [6d. 6 Fivs.)— 
Relates to improvement in detail of the rudder described in Speci- 
fications 1150 of 1862 and 3013 of 1863. The object of the in- 
vention is to bring the mechanism for working the second rudder, 
which is pivotted to the first, on to the deck. (January 20, 1882). 


293. Hook Fastener: J. McKenny, Dublin. (4d. 
4 Figs.J|—Consists of two hooks, each with a shank, pivotted 
together. When the two hooks are in the same plane they form a 
complete ring, but when rotated about the pivot they open for the 
reception of achain or other object. (January 20, 1882). 


294. Apparatus for Heating Water and other 
Fluids, &c.: G. H. Nussey and W. B. Leachman, 

. (6d. 9 Figs.}—To boil liquid in dye pans, &c., hot air 
and steam are discharged into it by an injector. The steam is 
drawn from a boiler, and the air from chambers in which it is 


heated. (January 20, 1882). 
295. Water-Closets and Urinals: S. H. Terry, Lon- 
don. (td. 6 Figs.|—A pedal is substituted for the usual handle 


or pull. (January 20, 1882). 


296. Stoves for Singeing Hogs: F. H. F. Engel, Ham 
burg. (J. H. Koopmann and J. D. Koopmann, Hamburg). {6d. 
3 Figs.)—The action of the stove it continuous, the carcases enter- 
ing at one end and passing through suspended from an overhead 
railway. At each side there are fireplaces with flues opening into 
the stove at various heights so as to singe the por a all over. 
(January 20, 1882). 


298. pying Presses: F. H. F. Engel, Hamburg. 
(P. Schneider, Hamburg). (6d. 10 Figs.)}—The copying book is 
placed ina box, and the lid pressed down on it by a lever with an 
eccentric or cam-like hook on the end that engages with a stud on 
the front of the box. (January 20, 1882). 


299. Utilisation of Phosphatic Metallic Slags: S. 
Pitt, Sutton, Surrey. ((. Kocour, Liége, Belgium). |4d.J— 
The process consists in concentrating the slags into a matt, and 
then treating them by the humid process. Phosphoric acid and 
SS of potassa are obtained by the combustion of the 

ydrogen phosphide obtained in the above | pene Basic slag is 
employed in place of lime to precipitate acid phosphatic solutions 
of iron and manganese. (January 20, 1882). 


301. Mechanism for Sewing Buttons to Cloth, &c. : 

J. Haddan, London. (/. Mathison, Mass., U.S.A.) 
(6d. 13 Figs.]}—The method consists in automatically feeding the 
buttons from a receptacle to the material, then drawing a loop of 
thread up through the material and the eye of the button, next 
forcing the loop down through the material outside the eye of the 
button, and then passing the thread through the said loop and 
tightening the stitch by drawing upon the thread passed through 
said loop, and withdrawing the button from the feeding device 
simultaneously with the operation of tightening the stitch. 
(January 21, 1882). 

302. Voltaic Batteries: A. R. Bennett, Glasgow. 
[4d. 2 Figs.|—The elements are iron, zinc, and a solution of 
potassium or sodium monoxide. The iron plate is packed in with 
turnings or filings of the same metal, and the zinc is in a porous 


pot. (January 21, 1882). 

306.” Apgiiestion of Earthenware Pi for Con- 
veyance of Gas, Water, Sewage, &c.: G. th, Brad- 
ford, Yorks. (2d.)—The pipes are laid in concrete. (January 


21, 1882). 
Looms: T. Sutcliffe, Todmorden. (6d. 3 Fizs.)— 


The picking stick is arrested, without the use of picking Lands 
for the purpose, by a finger, forming part of or attached to a 
helical spring upon the vertical picking shaft, coming in contact 
with the loom framing. (January 21, 1882). 

309. Manufacture of Boxes: H. Stevenson, Man- 
chester. ([4d. 5 Figs.)|—To strengthen the corners of card- 
board boxes pieces’ of wire are laid round them, and the ends 
passed through the box and clenched. (January 21, 1882). 


310. Governors for Steam Engines: W. Knowles, 
Bolton. (6d. 5 /'igs.|—The rod which connects the governor 
to the throttle valve is divided into two parts, the extremities of 
which are screwed with a right and left hand thread respectively, 
and are united by a nutd. This nut can be rotated by a band k 
from a shaft i. This shaft carries a pulley h situated between two 

















friction discs on the governor spindle. When the governor rises 
the pulley rotates, and the nut is turned to shorten the rod. W hen 
the governor falls the converse takes place. The shaft is carried 


in a frame held horizontally by weights, but capable of rocking or 
rotating if necessary under the pressure of the friction discs 
Four other modifications are described in the specification. 
(January 21, 1882). 





311. Treatment of Phosphatic and Nitrogenous 
Substances for the Man ie e of Manure? Y. 
D. Scott, Sydenham. [4d.)—The invention relates to the pro- 
duction of a valuable manure by acting on the double carbonate 
of magnesia and ammonia with phosphoric acid or sulphuric acid, 
or both. The carbonic acid evolved from the carbonate of 
magnesia and ammonia is used in the preparation of carbonate of 
magnesia to be employed in the manufacture of fresh quantities of 
the double carbonate. Also to treating ammoniacal liquids, from 
which part of the ammonia has been recovered with phosphoric 


in the neutralisation of acid compounds of phosphoric acid. 
(January 21, 1882). 

312. Spinning Machine Spindles: W.R. 
dan. (OIL Miller, Pontame ei. U.S.A.) [6d. 3 Figs.J— 
| The bolster is held elastically by a woven tube between it and the 
bolster case. To prevent the bolster rotating when short of oil it 
is connected to the footstep by a pin, while the footstep is similarly 
connected to a fixed tube, the two pins acting like a gimbal and 
allowing the bolster to take up any position, but not permitting it 
to rotate. (January 21, 1882). 


314." Boots and Shoes: W. T. Haynes, Leicester. 
[2d.J—Ventilating channels are made through the under sole 
emerging at the heel. (January 21, 1882). 

315.* Rocking Car: E. O. Hallet, Weymouth. (2d.)— 
Instead of the usual horse, seats are arranged on the rockers. 
(January 21, 1882). 


316. Telephone Transmitters: E. G. Brewer, Lon- 
don. (J. Olmsted, New York, U.S.A.) (6d. 2 Figs.)—The 
microphone consists of a knife-edged platinum electrode fixed to 
the diaphragm, and a number of sheets of carbonised paper 
threaded on a rod, and leaning with their edges on the platinum. 
The adjustment is effected by moving the rod nearer to or farther 
from the diaphragm, so that the sheets lean towards it at a smaller 
or greater inclination. (January 21, 1882). 


317. Sanitary Trough Closets: J. Holroyd, 
(6d. 4 Figs.)—The outlet of the trough is rather higher t 
excreta sticking. 
the contents periodically. (January 21, 1882). 


318. A) tus for Collecting 
Money: F Kaye, Kirkstall, Leeds. 


and Chec 


an improved hopper, into which a knife cannot 


and (3) the formation of a compartment for the reception of a 
lamp. (January 21, 1881). 


321. Brace Buckles &c.: T. Walker, B 
(6d. 10 Figs.)—Relates to details of manufacture. 
1882). 
323. Sptening piney : B. A. Dobson, E. Gillow, 
and D. Davies, Bolton, Lanc. [8/. 12 Figs.|—To regulate 
the drag in ring and traveller frames and to prevent ballooning 
when the yarn is being wound on the lower end of the bobbin, 
guide plates or fingers a! are placed between adjacent spindles to 
reduce the orbit of the ‘‘end.” The guide plates are carried on a 
rock shaft supported in bearings on the ring rail and rising and 
falling with it. During doffing the guide plates are turned back, 
but in working time the shaft is locked by the catch b?. To lay 
the fibres or ooze the yarn is passed over a wet roller between the 
feed rollers and the thread eye. Fig. 3 shows the means adopted 
for lashing the end before doffing in a Dobson Marsh spindle ; h is 














a corrugated sleeve on whica the yarn is lashed ; it has slots in 
it to aid the cutting off of the waste. To prevent loss of twist in 
ring spinning frames when starting the spindles, a catch 
placed on the tin roller shaft between the driving wheel and the 
driving pulley ; inside the catch box is keyed a disc having pro- 
jections at bey | distances which serve, by a snug on the catch 
x j (Fig. 4), to drive the tin roller shaft. A spring presses one 
part of the catch box towards the other. When the frame is 
stopped the spring pulls back the loose pe of the catch box, and 
when the frame is started the roller wil c 
comes again in contact with the front projection of the disc. An 
improved travelling c'earer is made in the form of a double cone 
with the largest diameter in the middle. In the interior it has a 








acid, and to the employment of alkaline earths and sewage sludge | 


Lake, Lon- | 


han the | 
other portion to keep water in the bottom to prevent the | 
An automatic flushing apparatus discharges | 


(6d. 6 Figs.j|—Is for | 
improvements of Patents 1005 and 4118 of 1874, and consists (1) of | 
inserted ; (2) a | 
set of dials that show how often the apparatus has been opened ; | 


ham. | 
(January 21, 


x 1S 


not move until the snug 





double conical cavity with the smallest diameter in the middle. 
A loose heavy ball is placed in the cavity, and this ball remains 
at one end and depresses that end of the clearer. When the cone 
arrives at one end of the rollers it is tip up by an inclined 
plane until the ball runs to the other end, when the direction of its 
motion is reversed. For the purpose of piecing broken ends a 
brake (Fig. 5) is placed between each pair of spindles. It has a 

| brake shoe on each side and can be forced against either spindle 

| by the projection or handle z. (January 23, 1582). 


Producing Chenille for Manufacture of 
Carpets: J. R. Lawson, Glasgow. (2d.|—The chenille is 
| cut into strips as it leaves the loom, and is passed round a heated 
| roller toturn up the pile. (January 23, 1882). 


| 349. Boots and Shoes: H. Loads, Norwich. [6d. 

7 Figs.\—The heel is made in two parts, whereof the lower, which 
| becomes worn, is renewable. The upper is provided with spikes 
and a screw for the attachment of the lower. (January 24, 1882). 


| 351. Tanks for Flushing and Ventilating Drains: 
J. be pt tn Leeds. [6d. 4 Figs.)—This is a stoneware tank 
ylaced underground, and provided with a large valve that can 

opened to discharge the contents into the sewer when desired 
(January 24, 1882). 


357. Fastenings for Cravats and Neckties: J. 
T. Hooper, and F. R. er, gham. 
(6d. 13 Figs.)—This is a metallic clip. (January 24, 1882). 


392. Chtatning Light by Electricity, &c.: W. P. 
Thom: nm, London. (Onion Electric Mandated Com- 
pany, New York,U.S.A.) (6d. 2 Figs.J}—The upper carbon C2 is 
carried by a rack which gears with a pinion D! upon a shaft to 
which is also fixed the hollow drum D2. Upon the same shaft an 
arm is loosely pivotted, carrying the bent armature A at one side, 
and the clamp shoe S at the other. M is a differential magnet, 
with pole-pieces R! R2. When the circuit is completed the magnet 
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| attracts the armature A, and causes it to rotate, and at the same 
| time the shoe S is carried round and outwards until it jams itself 
| against the inside of the drum D2, causing it to rotate and raise 
| the upper carbon by the rack and pinion, thus establishing the 
arc. As the resistance of the arc increases the armature moves 
| back gradually until it attains a point where the shoe loses its hold, 
| and then the drum rotates and the rack runs down until the arc is 
| readjusted again. The lamp is adjusted by turning the stop P so 
that the spring G obtains greater or less leverage on the lever. 
(January 26, 1882). 


440. Abstracting Ammonia from the Gaseous 
Products of Combustion in Furnaces: G. Neilson, 
Summerlee, N.B. {[6d. 3 Figs.|—The furnace gases are 
passed backwards and forwards over surfaces wetted with dilute 
sulphuric acid and packed ina chamber. (January 30, 1882). 


460. Converting the Fibres of Various Plants into 
Pa; Pulp: F. Bauman, Buda-Pesth, Hun . (6d. 
1 Fig.}—The apparatus consists of a vertical boiler divided by a 
perforated partition intoa water spaceanda steamspace. A stand 
pipe rises out of the water space and reaches nearly to the top 
of the steam space, the upper part being perforated. The ebulli- 
tion forces the water up the pipe and out through the perforations 
on the materials, such as reeds and bulrushes, in the upper com- 


partment. (January 30, 1882). 
877. Alarm Bells for Bicycles, &c.: H. Lees, 
Ashton-under-Lyne. [6d. 5 Fie.) The clapper is hung by 


a chain, and can be drawn up against the top of the bell or left 
free. The whole is mounted on aspring arm, so that it is sounded 
by the vibration of the vehicle. (February 23, 1882). 

1529. Attavhing Non-Conductors to the Handles 
of Teapots, &c.: T. and J. Brooke, Sheffield. (6d. 
7 Figs.|}—The non-conducting pieces are formed with right and 
left-hand screws upon them, so that when rotated they draw the 
handle and the teapot firmly together. (March 29, 1882), 


2026. Re: erator: W. R. Lake, London. (D. W. 
Davis and E. W. Voigt, Detroit, Mich., U.S.A.) (6d. 2 Figs.J— 
This specification describes the arrangement of a refrigerator 
railway truck. The ice is carried in a metallic receptacle in the 
upper part, and the provisions are stored below. (April 28, 1882). 


2042. Temples for Weavers’ Looms: W. R. Lake, 
London. (La Société de Tassigny Freres et Cie, Rheims, France) 
{ls. 15 a ee essentially in providing two cylindrical or 
conical rollers over which the fabric passes with an adherence that 
is regulated by pressure brought to bear on thesaid rollers by a third 
roller. Two guiding rods lead the fabric to the rollers, and are 
subject to the same pressure as the upper rollers, and impart it to 
the lower cylinders in order to increase the effect. (April 29, 
1882). 


2303. _ A tus for Drying Wall Paper: A. M. 
Clark, — on. (J.S, Warren, W. H. Fuller, and J. H. 
Lange, New York, U.S.A.) (6d. 5 Figs.|—The invention con- 
sists in combining festoon carriers with endless belts, and with 
apparatus for moving the said belts, and for holding the festoon 
carriers in the horizontal position, and with means for dropping 
these carniers into the vertical position when the paper that is 
suspended from them has been —— dried. The entire appa- 
ratus is suspended from ceiling brackets. (May 16, 1882). 


2374. Machines for the Manufacture of 5; 
&c.: W. R. Lake, London. (J. M. Parker, Pawtucket, 
RI, U.S.A.) [6d. 7 Figs.]—Relates to machines for making 
spools from square wood, and comprises the following improve- 
ments. (1) A rack for the sticks and a device for delivering them 
one at atime to feeding mechanism. (2) Feed rolls to advance 
the stick to the “‘ rougher” and gripping jaws to carry it forward. 
(3) Providing the rougher spindle with removable bushes for 
delivering the rounded wood centrally. (4) Means for operating 
the feeding and clamping jaws. (5) Fingers to transfer the spool 
blank to the head dressing and shaping tools. (6) An improved 
iron rotating head-dressing spindle. (7) A device for removing 
the finished spools. (May 19, 1882). 
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2388. Mnchinery for Com) Fibre: C. D. Abel, 
London. (F. C. Glaser, Berlin). 6d, 5 Figs.|—Relates to 


improvements ‘in ‘machines of the Heilmann pos Schlumberger 
class, the point of novelty being : (1) Arranging the slide surface 
of the entire feed mechanism inclined to the plane of the feed 
grating, in order that the fibres may be properly seized by the 
teeth of the holding comb. (2) The use of two or more rollers 
connected with the feed mechanism, and caused to revolve on the 
backward motion of the feed mechanism. (38) An arrangement of 
mechanism for detaching the combed tufts, and forming them 
into slivers, such mechanism consisting of a detaching cylinder, 
separate from the sliver belt, and so arranged in relation thereto 
that the former detaches the full length of the fibre by rolling 
upon the segment, while the latter, actuated by special mechanism, 
takes up the separate tufts from the former, and causes them to 
overlap each other. (4) Mechanism for imparting motion to the 
delivery and noil cylinders, (May 20, 1882). 

2399. Se Machines: A. A. Fisher, San /ran- 
cisco, [8d. 14 Figs.|—Refers to a tucking device, an improved 
manner of feeding the fabric, and to a device for braiding, darn- 
ing, binding, and felling. (May 22/1882). 

2416. Electric Batteries: H. H. Lake, London. (J. 
B. Wallace, Ausonia, Conn., U.S.A.) [6d. 2 Figs.}—The solid 
elements are carbon and zinc. There is one zine rod C passing 
through a hole in the glass cover B, and there are six or more 
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carben reds E, all electrically connected Ly the metal ring or 
plate D, and insulated {rcm the zinc. The illustration shows the 
details of the arrangement clearly. (May 22, 1882). 


2430. Calcining Kilns, &c.: J. T. Raynes, Pen y 
Bryn Llystaen, N. W., and B. D. Healey, Brig- 
house. [6d. 7 Figs.|—The points of novelty are (1) constructing 

















continuous regenerative calcining kilns with deflectors and in- | 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 9. 

THE labour situation in the States is apparently 
unchanged except in two or three instances, but the 
strikers are pretty well worn out and are preparing to 
resume jak at an early day. The reason is this. 
The ironmakers and coal miners did not learn that 
prices had been advancing until after the upward 
tendency had been in operation two years. The short 
crops of last year called the attention of the workers 
to the disparity of wages and profits, and the strike 
fever broke out in all its dire malignity, extending 
from the Atlantic to the Pacific, involving at one time 
no less than 100,000 men. The building trades 
succumbed and paid the advances. The iron workers 
and miners have been fighting a losing battle, though 
encouraged by prospects of victory. The strong 
factor which is against the strikers at the present 
time, is the assurance of abundant wheat and cotton 
crops, the progress of which has been noted carefully 
from day to day and week to week for the past two 
months. Cost of living is beginning to decline, and 
it was this high cost which led to the strike. 
Demand for labour is increasing. The strikers have 
had their rest and are willing to return to work as soon 
as they’ can make up their minds to accept defeat. 
But to all appearances they are still on the high road 
to suecess. At their recent convention in Chicago, 
the Amalgamated Association resolved to carry on the 
strike. The secret of the matter is, the demand for 
iron continues low and prices are weak. Iron can 
be had in any desired quantities in eastern mills at 
2.50 dols. per hundred pounds. Best makers are 
holding at 2.60 dols., but do not let buyers who want 
small lots, go at 2.55 dols. The iron workers over- 
reached themselves just the least in getting western 
— to start up under the Pittsburgh or Cincinnati 
scale. 





market to prevent such an advance in price as would 


endanger the manufacturers’ position in resisting the | 


clines dividing the material under treatment into two or four | strikers. The private circulars of the Manufacturers’ 


streams. (2) Constructing such kilns with two shafts and an 
arched top having closed doors. (3) Constructing gas generators 
with arches for fuel inclines and with plain charging boxes for 


fuel. (May 23, 1882). 
2470. Alarm Clocks: W. R. Lake, London. (4. 
Jerome and Co,, New Haven, Conn,, U.S.A.) [6d. 7 Figs.J— 


Relates to improvements in those clocks in which one spring 
serves {both for the alarum and the going movement. (May 24, 
882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 





THE Frres tN ALEXANDRIA.—In connexion with the in- 
cendiary fires which occurred at Alexandria subsequent 
to the late bombardment, Mr. John Wallace, the volun- 
teer superintendent of the Alexandria Fire Brigade, 
writes to Messrs. Allen, Alderson, and Co., engineers of 
Alexandria and London, bearing testimony to the 
efficiency of the ‘‘ Merryweather” fire engine used in 
the extinction of the fires which followed the bombard- 
ment of the 11th ultimo. The engine was in constant 
work for ten days, using Nile water and sea water with 
equal efficiency. Mr. Wallace also testifies that the 
engine saved property to the value of 150,000/., 
which would have been burnt had the course of the fires 
not been arrested. The engine was of the London Fire 
Brigade pattern, and was the only one used during the 
conflagrations. Messrs. Allen, Alderson, and Co. are 

rhaps the largest exporters of English machinery in 
igypt, and represent Messrs. Merryweather and Sons, of 
London, there. The damage done to their place of busi- 
ness in Alexandria during the fires was very slight, owing 
to their having fire apparatus on the premises, which was 
successfully employed in combatting the flames. 





Smartt Licut-Dravcut Twin-Screw STEAMERS FOR 
SERVICE OF THE ARGENTINE REPUBLIC.—In November 
of last year the Consul-General of France for the above 
republic entered into a contract with Messrs. Edwards 
and Symes, shipbuilders and engineers, Cubitt Town, 
London, E., for the construction of four iron light-draught 
twin-screw steamers ; notice of the trial trip of the first 
of these steamers appeared in this paper of June 16th, 
the remaining three are much smaller, being only 60 ft. 
long, 12 ft. beam, and 6 ft. deep, with raised quarter-deck 
and forecastle, and fitted with bilge keels; one of these, 
the Mendoza, proceeded down the river on the 29th 
ult. to the measured knot at Long Reach for her official 
trial trip, the mean draught of water ang only 3 ft., 
and on this draught, the mean speed of 9.83 knots 
on four consecutive runs was attained, realising more 
than the contract speed and the expectation of the 
builders. The propelling machinery consists of two sets 
of compound surface condensing engines, high-pressure 
cylinder 8 in. in diameter and low-pressure 14 in.in dia 
meter, each set driving a screw 3 ft. 5 in. in diameter ; the 
engines are supplied with steam from an ordinary marine 
return tube boiler, which maintained a pressure of 85 lb. 
throughout the trial, driving the engines 225 revolutions 
per minute, the vacuum in both condensers being 25, the 
whole of the machinery working most satisfactorily during 
the whole time the vessel was under steam, and is now 
well on her passage steaming out to South America, 


| National Convention. 





| Federation intimates that resumption may be expected 


September 1. This is too soon by a month. The 
organisation will not surrender until whipped and is 
pronounced soundly thrashed by public opinion. The 
Eastern Iron Association holds a meeting on 24th 
inst., near New York city, to agree upon tariff views to 
be submitted to the National Meeting of Manufacturers, 
to be held September 12, at Cresson Springs, on the 
Allegheny Mountains. The Western Bar Iron Asso- 
ciation did the same this week, and will be at that 
The results agreed upon will be 
presented to the Tariff Commission, and when the 
report of this body is made to Congress next winter, 
their suggestions and recommendations will be backed 
by the power of two hundred and fifty millions of 
rolling mill capital. 

The fall business has not opened. Grain shipments 
are just beginning. Enormous shipnients will be made. 
The elevators are empty and ready. The railroad 
companies have gathered their cars, engines, and 
crews together for active work. The transportation 
army is drilled and disciplined as an army of soldiers, 
and they do their work with as much precision. 

The reports from the interior indicate a large busi- 
ness in all departments. Money is plenty, and con- 
sumptive demands are heavy. 





NOTES FROM THE SOUTH-WEST. 

Shipbuilding at Milford Haven.—On Tuesday evening 
the first vessel was launched at the works of the Castle 
Steel and Iron Works Company (Limited). The vessel, a 
steam trawler, is of the following dimensions: Length, 
105 ft.; breadth, 20ft.; depth, 11ft. 5in.; builder’s 
measurement, 198 tons; weight of hull, 80 tons; speed, 
twelve knots per hour. Her engines are compound dia- 

onal tandem, with 22in. cylinders, 22in. stroke. The 
Cae (one of the principal points of interest) is of the 
latest type—Herreschoff’s patent coiled tube—and the 
largest of its kind made; it has been tested up to 900 lb. 
to the square inch. Another feature is the Harfitt patent 
screw-propeller and protector which, while insuring an 
increased speed of one knot per hour, secures the screw 
from the fouling of ropes, boats, and other obstacles likely 
to be encountered. The Sir Charles Whetham (as the 
vessel is called) was built to the order of Mr. S. Lakedock, 
contractor. The lines were drawn by Mr. W. E. Red- 
way, manager of the works. Orders have been received, 
and part are in execution, for thirty trawlers of a similar 
class to the above, as well as others of a larger descrip- 
tion. Four of the former are fast drawing to completion, 
and the keels of three steamers have tome laid of an 
aggregate tonnage of about 250 ft. 


Bristol Tramways.—The directors of the Bristol Tram- 
ways Company, Limited, have accepted a tender of Mr. 
August Krauss, contractor, &c., of Bristol, for laying a 
new double line between the drawbridge and Redland 
(about 34 miles single tramway). The work will be com- 
menced in six weeks, and will have to be completed within 
nine weeks from the date of commencement. 


Great Western Railway.—The engineer of the Great 
Western Railway Company has been instructed to erect 
a passenger station for Bedminster. The necessary works 
for narrowing the gauge on the railway from Taunton to 








By doing this, enough iron was put in the | 





Minehead have been commenced, the estimated cost 
being 95000. 

Steelmaking at Tredegar. — A start was made in the 
Bessemer mill at Tredegar on Friday, when the first ingot 
was rolled. The machinery worked extremely well, and 
the start was considered satisfactory. There is a good 
order in hand at Tredegar for blooms and rails, oan on 
Monday the mill men began on an order for iron rails, 
which will keep the works going for some time. <A large 
order for fish-plates has just been completed, and another 
putin hand. The blast furnaces are turning out some 
good metal, and the puddling mills are busy with tin- 
plate bars. 


The New Bute Dock at Cardif.—The specifications for 
the new dock to be erected by the Marquis of Bute, at 
Cardiff, have been drafted, and Mr. M‘Connochie and his 
staff are now engaged in laying out the lines of the work, 
completing the borings and sections, and making the neces- 
sary preliminary arrangements for sidings and tramways. 
In due course tenders will be invited, and as soon as 
possible the work of construction will be commenced. 


Milford Haven.—A general meeting of the Milford 
Docks Company was held at the Cannon-street Hotel, on 
Thursday, Mr. F. A. Bargett in the chair. The chair- 
man stated that the contractor had latterly concentrated 
his energies principally upon the large graving dock, 
which, it was anticipated, would be completed and ready 
for use before the close of the year. As was probably 
known to all present, the docks were visited and inspected 
in March by the Duke of Edinburgh. Of late, too, the 
Milford Haven Railway and Estate Company had been 
formed for the purpose of developing the Milford Haven 
Railway and Estate, and also, he might say, in great 
measure for the purpose of carrying out the completion 
of the docks. A new contract had been entered into with 
Mr. 8. Lake, by which the contractor undertook to com- 
plete the docks by July 1, 1883. Great progress had been 
made with the works, and they had every reason to look 
forward and confidently anticipate their completion by 
the time named, and he might add that if the docks were 
not finished by July 1, a very heavy penalty would be 
incurred by the contractor. In order to meet the further 
requirements of the company, including the cost of the 
deepening and of the extension to Victoria Bridge, it had 
been found necessary to apply to Parliament for authority 
to raise the following additional capital, viz., pre-prefer- 
ence capital, 100,000/.; preference or ordinary capital, 
100,000/., with borrowing powers to the extent of another 
66,000/. A Bill conferring these powers received the royal 
assent, July 12. 

Cardif.—A good demand still exists for steam coal, and 
sellers are uniformly firm in quoting prices. Patent fuel 


| manufacturers are well provided with orders, and in the 


house coal department there is also a considerable amount 
of activity. Iron ore has again come forward in good 
quantity, and prices are steady, the iron works requiring 
large supplies for current requirements. Last week’s 
clearances comprised 128,040 tons of coal, 236 tons of iron, 
and 4618 tons of patent fuel. The imports comprised 
7573 tons of iron ore from Bilbao, and 1563 tons from 
other sources, 


The Plymouth Works.—Messrs. Farebrother, Ellis, and 
Co. made an unsuccessfnl attempt to sell these works last 
week. On Saturday the mortgagees took possession of 
the collieries with the intention of carrying in on. 


The Proposed Freighters’ Dock.—The Cardiff Freighters’ 
Committee, accompanied by their engineers, on Thursday, 
visited the West Cardiff Mud for the purpose of taking 
observations as to its suitability as a site for the proposed 
new dock. During the day several of the members also 
re-visited Barry. The attention of the Committee was, 
however, chiefly occupied by the West Mud site, which 
is one which has been indicated by engineers for several 
years past as suitable fora large dock. It appears that 
the committee have prea ls the idea of utilising the 
mouth of the Rumney, and that in their opinion the 
neighbourhood of Porthcawl is too much exposed. At 
present no official report has been made, but the general 
opinion now seems to in favour of the Barry Island 
scheme, and the committee are about to draw up in a 
report the results of the observations which they have 
recently made, for presentation to the general body of 
freighters, by whom a decision will be finally arrived at. 


Rhondda and Swansea Bay Railway.—The directors of 
this line met at Swansea on Friday. Mr. M. B. Williams 
pa that Lord Jersey be elected chairman, and Mr. 
J. R. Francis proposed Sir J. J. Jenkins as vice-chairman, | 
which was agreed to. The other directors present were 
Mr. C. Bath, Mr. I. Cory, and Mr. I. Joseph. The engi- 
neers, solicitors, and secretary were duly elected, and 
instructions were given to the engineers to prepare con- 
tracts, plans, and sections, &c., and to advertise for 
tenders. The directors propose to commence work at 
once, and it is hoped that a portion of the line will be in 
operation next summer. 


Newport.—The steel and iron works in this neighbour- 
hood continue actively employed. The coal trade is well 
sustained, and many sellers are now looking for better 
prices. Last week’s shipments amounted to 49,986 tons. 
Of iron, &c., there were shipped 3292 tons to the follow- 
ing destinations: Montreal, 2000 tons; Santos, 571 tons ; 
Calcutta, 350 tons ; Guadaloupe, 156 tons ; Smyrna, 135 
tons ; Gijon, 80 tons. From Bilbao there came to hand 
11,800 tons of iron ore, and 2730 tons arrived from other 
sources, 








OVIEDO AND SANTANDER RAILWAY.—This Spanish line is 
about to be commenced. The line will comprise fifteen 
tunnels and forty stations. The cost of the line is esti- 
mated at 720,000/, 
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ELECTRIC ACCUMULATORS. 


WueEn, two years ago, M. Faure made public the 
modifications introduced by him in the secondary 
battery of Planté, his hopes, and those of his 
friends, led him to believe that he was in 
possession of a new system of distributing electri- 
city which would solve the whole problem of 
domestic and public lighting by this agency. It will 
be remembered how, a little before the Paris Exhi- 
bition of Electricity, M. Phillipart, then the active 
promoter of the Faure processes, proposed to the 
Municipal Council of the city of Paris, to light 
gratuitously the Avenue of the Champs-Elysées 
during the period of the Exhibition. This project 
was never carried into execution; indeed, under the 
conditions which were then contemplated, it was 
utterly impracticable, and as we pointed out at the 
time, it was very similar to a proposal for substitut- 
ing house-to-house delivery of water by hand, for 
the existing systems of main and service pipes 
Practice has since that date done justice to such 
unrealisable expectations; it has been admitted 
long since that electric accumulators could not be 
so employed, and although they may be called upon 
to fill a more modest réle, the part which is naturally 
assigned to them is of high importance. Except in 
some particular cases, it appears amply demonstrated 
to-day, that every electric installation of import- 
ance in which accumulators are employed, must 
also comprise the use of a motor, and an 
electric generator for charging them. The obvious 
advantage arising from the employment of accumu- 
lators in such an installation is this: Where the 
periods for illumination are only a small part of the 
day, say, five or six hours out of the twenty-four, 
it is possible to employ in charging the accumulators, 
a motor and generator of more moderate power than 
would be required for feeding the lights direct. 
Leaving on one side the question of price, it is not 
always convenient, or even possible, to locate 
machinery of relatively large dimensions; in France, 
too, legislation in the matter of steam power in 
crowded centres, is very minute and restrictive, and 
under such circumstances the use of accumulators 
is of the highest importance. If it is required to 
maintain a current of electricity over a period of 
five hours, corresponding to a consumption of 
energy of fifty horse power, we can arrive at the 
same result with a motor of fifteen or twenty horse 
power, charging the accumulators during the rest of 
the day. It is possible that under such conditions 
the cost of the electricity produced may be some- 
times greater than that generated direct, on account 
of accessory expenditure—wages, cost and wear of 
accumulators, loss in duty of the latter, and so on. 
The reduced prime expenditure would thus be 
attended by an increased cost in working. But in 
many cases it may well happen that there is no 
choice between ‘the two methods, and where the 
use of accumulators is imperative. Again, these 
apparatus may act as regulators to equalise the flow 
of the current to the lamp, and thus neutralise 
the irregularities that so often arise from the slip- 
ping of a belt, or the more serious inconveniences due 
to the temporary stoppage of the motor. We need 
not carry these considerations further, remarking 
however that the use of accumulators is only pos- 
sible where direct currents are utilised. 

The real services that can be rendered by this class 
of apparatus are, it will be seen, considerable. Very 
naturally the reaction, succeeding the great expec- 
tations attending the first announcements, led many 
to deny the existence of any advantage, but since 
then the opinion of electricians has had time to 
become established. Careful inquiry has demon- 
strated the advantages and the inconveniences of 
secondary batteries, their good qualities and their 
defects ; if the experience derived from continuous 
and extensive practice has not yet been accorded, 
at least careful investigations have been made to 
establish a definite basis for the determination of 
their efficiency and capability. In this relation we 
may refer the reader to the valuable experiments 
made by MM. Leblanc, Joubert, Pothier, and 
Tresca, and which will be found reported in detail 
on page 83 of our thirty-third volume. 

The greater number of accumulators now in use, 
are only modifications of the secondary battery of 
Planté, to whom all the honour of the invention 
must be ascribed. The improvements made recently 
by M. Faure, the construction of whose accumu- 
lators is too well known to call for description here, 
consisted especially in increasing the storage capa- 
city of battery by “‘ forming” them direct with the 


application of a thick coat of minium on a sheet of 
lead. M. de Kabath, the inventor of an accumulator 
which is also now becoming widely known, has 
endeavoured, on the other hand, to follow as nearly 
as possible Planté’s method of forming his battery, 
but to obtain a far higher degree of storage power, 
by increasing the active capacity, but keeping the 
weight within moderate limits. The Kabath bat- 
teries which are made especially for use in con- 
nexion with the Maxim incandescent lamp, are 
manufactured at M. de Kabath’s works, 15, Rue 
d’Argenteuil, Paris, where we have been enabled to 
investigate the mode of construction, formation, 
storing, and discharging. The details of the various 
processes are embodied in the following article, in 
preparing which we have also been assisted by a little 
pamphlet published recently by M. de Kabath as a 
sort of practical guide to the use of his accumu- 
lators. 

The principal element of the Kabath battery is 
thown in Figs. 1 and 2. Let us imagine two series 

















of lead bands or ribbons, about .1 millimetre thick, 
one centimetre wide; one series being 36 centimetres, 
the other 50 centimetres long. These latter are 
passed between two grooved cylinders, where 
they are rolled and corrugated in such a way 
that their length is reduced to that of the first 
series of flat bands (36 centimetres). A flat and 
a corrugated ribbon are then superposed alter- 
nately, and this is continued until a group of 
180 or 190 bands has been put together, having a 
total width of 8.5 centimetres. This assemblage is 
then enclosed in an envelope of sheet lead, soldered 
together at the edges so as to form a sheath. 
The two faces of this envelope are pierced with 
round holes one centimetre in diameter, distributed 
in several parallel rows, and ranged in groups as 
shown in the figure. These openings allow the 
liquid, in which the sections are immersed, to 
circulate freely. At the ends, the two lips of 
the envelopes are brought together and soldered. 
At one end a strip of lead slightly bent is added to 
serve as a reophore. Such is a single cell of the 
Kabath accumulator ; finished it — the 
appearance of a plate 38 centimetres long, 9 centi- 
metres wide, and 1 centimetre thick, the weight 
being about 2.2lb. The strips of lead are set 
close one against the other, as shown in Fig. 2, 
but in such a way that the corrugations of the 
gauffred ribbons are not in the least flattened. On 
looking through the circular openings in the enve- 
lope, daylight can be seen between the flat and 
serrated strips. 





Up to the present time these cells have been 
coupled up in two types of portable and vertical 
accumulators. One of these, the laboratory type, 
Fig. 3, is formed of six cells placed in a glass 
chamber, the whole weighing 6 kilos. (13.2 1b.), the 





other, the so-called industrial type, is shown in Figs. 
4 and 6, which indicate the collection of elements 








and the box enclosing them. This type is made up 
of twelve cells and weighs 35 kilos. (84 1b.) In giving 
up these forms, in favour of an open trough type, 
M. de Kabath has acted judiciously, considering 
that the accumulators are not likely to be moved 
constantly between a factory and the place of utili- 
sation. In the greater number of cases, these 








secondary batteries will have to be charged at the 
place where the current is utilised, and it is essen- 
tial that they should be strong, durable, and easy of 
examination. ‘ 

The two new types M. de Kabath has just devised 
with this object, are contained in rectangular wooden 
boxes, lined inside with hard rubber or ebonite, 
separated from the wood by a thin coat of insu- 
lating mastic formed of arkanson and paraftin. The 
cells are placed edgeways, as shown in Figs. 6 and 
9, parallel to each other ; their flattened ends pass 





between vertical strips of ebonite, which act as 
guides. 

This latter detail is advantageously replaced by 
glass plates, of the form shown in Fig. 7, having 
the same height as the box, and provided with two 





grooves as indicated. These plates are placed at 
opposite ends of the box, and receive two cells 
forming a couple. Fig. 9 shows such a couple 
between the two glass guides, the box of course not 
being indicated. It will be noticed that the lead 
reophores are alternated, and are soldered to the 
envelope of the cells. With a metal of higher 
conductivity, copper for example, bathed in the 
surrounding liquid, a destructive hydro-electric 
action would be set up. The ends of the lead 
reophores are above the top of the trough, and they 
are united by screwed collars, seen in Fig. 6, and 
of which one is shown separately on the side of 
the box. This collar also receives the conducting 
wire. To avoid any direct pressure of the screw on 
the lead strips which would throw them out of shape, 
a small copper packing piece, shaped as in Fig. 8, 
is introduced, on which the end of the compressing 
screw bears. The enclosing troughs are furnished 
with handles for convenience of transport. Two 
types of this new arrangement are in use, a small 
pattern coresponding to the vertical laboratory 
type described above, and a large size correspond- 


ing to the industrial model. A third and largey 
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type is now being made. The two former are of | that the solidity and cohesion of the lead ribbons | Kabath has devised an apparatus which he calls an 


the following character: 








Electro- | p_: Price 
— Weight.| motive — | in 
Force. | “” | Francs. 
lb. volts. | ohm. | francs. 
Laboratory type; 13.2 2.2 | 0.05 30 
Industrial type .) 55 2.2 0.05 75 





From these data it will be seen that the intensity 
of the current furnished by the accumulator with a 
closed circuit should be, according to Ohm’s 

A 

law, a = 44 ampéres; but it is evident that 
this is a maximum that cannot be attained in doing 
useful work, since it assumes the absence of 
exterior resistance. It is known that the maximum 
useful effect is obtained when the external and 
internal circuits have the same resistance. In this 
2x 0.05 
=22 amptres. A rate of 15 to 17 amptres may 
therefore be adopted for average work. 

The description of the Kabath accumulators that 
we have just given will show how easily they may 
be transported or modified, when one or several 
cells require to be replaced. They have only to be 
emptied and the reophores detached; each cell 
can thenebe lifted from the guides, and handled 





case the intensity of the current would be 


with the greatest ease independent of the adjoining | 
cells. In this respect it has an advantage over the | 
It will | 


Faure battery, which cannot be subdivided. 
be seen, moreover, when speaking of the formation 
of these accumulators, that facility of handling is 
not the only advantage. It should be remarked 
here that all secondary batteries derived from the 
Planté type are only distinct from each other in the 
details of their construction. The principle is 
the same, and also the manner in which the 
electromotive force is produced, since the latter 
depends solely on the same chemical action. 

In making an accumulator, after the parts have 
been put together, the next process is to ‘‘ form” 
it, that is, to produce the deposit of oxide of lead, 
which will give the polarising quality to the battery, 
and enable it to furnish a secondary current. In 
the Faure accumulator the laying on of a thick coat 
of minium upon the sheet of lead, renders the form- 


ing process perhaps less tedious, but this method | 


does not by any means evade it. In the Kabath 
as in the Planté battery, the electric current alone 
effects the formation. It is true that this is a slower, 
but at the same time, it isa safer process, for the 
deposits thus obtained are more adherent, and less 
subject to break away and to fall to the bottom of 
the apparatus. To form a battery, a glass or stone- 
ware vessel is filled with distilled water, to which 
one-tenth of sulphuric acid, quite free from iron 





and arsenic, is added. When cold, this mixture is 
poured into the troughs before mentioned, con- 
taining the battery, to within a few millimetres of 
the edge, thus submerging the cells. 

Formation is effected slowly, and in such a way 
that the oxide may adhere as firmly as possible. 
The process is kept up for several days, the direc- 
tion of the current kept flowing through the battery 
being sometimes reversed, and the battery also 
being allowed to discharge. In this manner the 
lead strips are thoroughly attacked, the oxidation 
penetrating to the centre of their thickness. As 
is well known, despite this relatively great oxida- 
tion, the thin strips of lead are not readily injured 
by long use, and in the Kabath apparatus, a cell, as 
we have already seen, can be easily removed and 
replaced. There are no means of knowing with 
exactitude at what moment the battery is com- 
pletely formed. Theoretically, the process snould 
be complete when the whole mass of lead plate has 
been equally attacked. Practically, it is finished 
when the chemical action has been carried so far 


'are within narrow limits of being compromised. 
| Charging an accumulator is only a repetition of a 
| part of the forming process, since it is effected in 
| the same way, and reproduces the effect of the pre- 
| ceding phase. 

All sources whence direct currents are obtained, 
are suitable for charging secondary batteries ; 
it is only necessary that they should have 
suflicient electromotive force, and that they should 
be constant and economical, in order that the opera- 
tion may be practically successful ; hydro-electric 
batteries and thermopiles may be made use of. It 
will be remembered that when the Faure battery 
was introduced the inventor proposed to use 
|his battery for the purpose of charging, instead 
of employing machines and generators. Daniell and 
bichromate batteries may also be conveniently used | 
for the purpose, though of course not so economi- 
cally as the dynamo machine. It is easy, knowing 
the electromotive force of the primary as well as 
that of the secondary battery, and the number of 
| cells it is desired to charge, to calculate the number | 
{of cells that will be required for charging. But as 
| just said there are practical objections to the use 
|of primary batteries for this purpose, and magneto 
}or dynamo-electric generators are generally used, 
' . . 
‘both for forming and subsequently for charging 
accumulators. The former machines, with separate 
excitors, are the best for the purpose, because the 
direction of their current varies only with that of 
rotation, which is a favourable condition to avoid 
changing the poles during charging. More gene- 
rally, however, self-exciting dynamo- machines 
are used, such as the workshop type of Gramme 
generator. These machines are employed at M. 
Kabath’s factory, Rue d’Argenteuil. They are 








placed in the basement, and are driven by gas 
engines. The sketch, Fig. 11, shows the arrange- | 
ment adopted for charging. Each generator is_ 
driven at a speed of 800 revolutions per minute, 
and produces sufficient current to charge thirty 
accumulators, arranged in three series of ten each. 
This arrangement requires very attentive watching, | 
because if any accident occurred to reduce the elec- | 
tromotive force of the generator, the current might 
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be reversed, and the accumulators would discharge 
into the generator, resulting in a loss of work, heat- 
ing, and the danger of burning the conductors. To 
avoid the evils of such an accident, or of the in- 








| batteries involve the use of various devices and 
| 
| 


| automatic breaker, the object of which is to open 


the circuit whenever the generator current falls 
below a certain electromotive force. This simple 
little instrument is shown on the left of the draw- 


ing representing the mercury commutator, Fig. 14. 


The conductor from the generator is wound like an 


' electro-magnet, and attracts a small jointed arma- 


ture, which is plunged in a mercury cup and closes 
the circuit. If the current becomes enfeebled, the 
attraction of the conductor forming the electro- 
magnet is insufticient to hold up the armature, which 
falls, and the current is interrupted. The diagram 
shows this arrangement quite clearly. The bat- 
teries may also be charged by a generator excited 
from a derived current, in the way explained in 
Fig. 12. In this case it is necessary to introduce 
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into the conductor circuit, a resistance that controls 
the intensity of the current and prevents any 


dangerous heating of the generator. This resistance 
may be obtained by means of a commutator, the 
proper position of which can be ascertained by trial. 
It is possible also to utilise the lost work corre- 
sponding to the use of the commutator, and to replace 
it by accumulators which may be charged at the 
same time. It may be pointed out here that in the 
case of charging with a derived current there is no 
risk of reversing the direction of the current. In 
fact, if the accumulator be charged by the machine, 


| or if it discharges into it, the direction of the cur- 
| rent from the accumulators to the inductors, or 
| from the machine to the inductor, is always the 


same. Fig. 13 is a diagram of a generator excited 


| by a special machine. 


The formation and charging of these secondary 


apparatus, to which reference should now be made. 
The first to be noticed is the mercury commutator, 
which serves to group the accumulators in tension 


lor in quantity according to requirements. It is 
| shown in Fig. 14, and consists of a square wood or 
attention of a careless or unskilled attendant, M. | ebonite base about 4 centimetres (1.6 in.) thick, 
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and in which at intervals of 3 centimetres (1.18 in.) 
holes 1 centimetre (.39 in.) diameter, and 3 centi- 
metres deep have been made ; these holes are filled 


for about two-thirds of their depth with mercury. | 


The first and last horizontal rows are permanently 
connected to terminals, to which the conducting 
wires are led. The end vertical rows are con- 
nected to the terminals A B C and grouped in 


pairs, and to them are fixed the wires coming from | 
the charging generator, and the apparatus employ- | 


ing the current. Connexions are made by means 


of copper wires bent to a UJ shape, the middle part | 
being covered with rubber, to allow of their being | 


handled and superposed on one another. The con- 


stant measurement of the intensity of the current 
is as necessary as that of the steam pressure in a 
boiler. It is eftected by means of a Desprez ampére- 
metre shown in Fig. 14; a more original form has 
lately been given to this apparatus by its constructor, 
M. Carpentier. 


Figs. 15 and 16 indicate that it 





has something the general form of a Bourdon pres- 
sure gauge, and that it is strong and well adapted for 


constant use by attendants not acquainted with the | 


use of more delicate instruments. In Fig. 16 the 
magnet and coil are shown placed obliquely in the 
magnetic field, an arrangement which has _ the 
effect of doubling the graduation and the angle of 
derivation in one direction for a given intensity, 
and to cancel it in the other. The moving needle 
is formed of a piece of horsehair, and the complete 
instrument is about 4in. in diameter. The test 
bell, Fig. 17, of M. Barbier Pierret is used to 






verify the poles of the battery. 


In this apparatus 
the bell itself forms the box containing the 
mechanism ; it is mounted on a handle to which 
may be attached the terminals from the battery to 


be tested. The greater or less intensity of the 


Fic. 


| and functions of which are well known, M. de 
| Kabath makes use of the tap commutator of M. 
| Reynier, shown in Figs. 18, 19, and 20; it is 
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employed to substitute instantaneously one set of 
accumulators for another. The terminals 3 and 4 
on one side form the point of departure of 
the circuit from two batteries of accumulators. 
Terminals 1 and 2 receive the ends of the general 
‘circuit, in which are placed, for example, a 


17. 


i IMBAULT 


| Series of incandescence lamps. The cam A can be 
| placed at will by contact with the spring R or the 
| spring R! in connexion with the terminals 4 or 6. 

Terminals 1, 3, and 5 are connected together. It 
| will be seen from Figs. 19 and 20 that according to 


sound gives an indication of the strength of the | 


current. 
small movable signals of + or —, one of which 
is indicated according to the direction - + or + — 





of the current. The displacement of the shield 
in front of the signals is effected by a magnetised 
needle, which under the influence of the current 
passed through the magnet, moves towards one 
or other of the poles. 

Apart from the ordinary commutators, the form 


As to the direction, it is indicated by | 


} 
| 
| 
| 
| 
| 
| 








| the position of the cam, the lamps will be in circuit 
| with one or other of the groups of accumulators. 
| The reversing commutator of M. Judet, Figs. 21, 


| 22, and 23, serves to reverse the poles. In the 


position Fig. 22 the current arrives by the terminal 





1, passes to the terminal 2 by means of the metallic 
contact rubbing on the two springs, returns to the 
terminal 3, passes to the rubber on the shaft, and 
goes out by the terminal 4. Fig. 23 shows how the 
poles may be reversed,: the terminal 2 becoming 
negative and terminal 4 positive. 

Before terminating this article we may briefly 
notice by the help of the pamphlet of M. Kabath, 
already referred to, the problem of discharging 
secondary batteries applied to feeding incandescence 
lamps, which is the most ordinary service for the 
apparatus. The problem may be stated as follows : 
There being given a number of incandescence lamps 
of which the constants are known, how many 
accumulators of a given type are necessary to feed 
them, and what will be the duration of the light ? 

Let n! be the number of lamps, r! their resistance 
when heated (about half that when cold), e! the 
difference of potential, and i! the intensity neces- 
sary for successful working. The quantities are 


indicated by the relation 7 = ; wand r are 
generally stated by the makers of the lamps. Let 
n, e, i, r be the corresponding quantities for the accu- 
mulators grouped in q series, each of ¢ elements, so 
that n=tq. If the »! lamps are placed in derived 
circuit they will require a current of the intensity 
I=n! i!, and we shall haveg i=n'i!=I, an expres- 
sion indicating that the quantity of electricity 
furnished by the accumulators is equal to that con- 
sumed by the lamp. Whence it is deduced that 


q= I, if this calculation gives for gq a fractional 
2 

number, the next larger whole number is taken. 

In applying Ohm’s formula to the entire circuit 

=— We 


we have from which t is deduced. 


q n 
may give an example of the results obtained from 
the foregoing with accumulators the constants of 
which are r=0.01 ohm; e=2 volts; the intensity 
of the system i=16 amperes, to feed 50 lamps ona 
derived circuit, of which the constants are: 

ea =48 volts. 

71=32 ohms. 

#=1.5 amperes. 

From the foregoing we shall have l=n'i=50x 

1.5=75 amperes. 


a et = 
q= ==ig7* 8 
Taking q=5, we have, 
= 2° _ =95.8 
t=? 


Taking t=26, we should require 25 x5=130 accu- 
mulators. 

If the system is worked under the conditions of 
a maximum duty 


i= -© = 100 ampéres, 
2r 


(the calculation would then work out for a series 
q=1) of 39 elements (t=38.4). 

As to the duration of the light. According to 
the experiments made at the Conservatoire des Arts 
et Metiers, mentioned above, it was found that an 
accumulator weighing 35 kilos. could give out 
619,500 coulombs, or in practice, say, 500,000 ; 
each accumulator working at the rate of 16 ampéres 
per second, they would be discharged in == 
or about nine hours. In the case of a maximum 
duty, where the discharge would be 75 ampéres, 
the duration would be only 1.51 hours. 

So far as time is concerned, there is therefore an 
advantage in employing a greater number of accu- 
mulators. In one case the first cost is greater ; in 
the other fewer accumulators are required, but they 
must be charged more frequently, which increases 
the cost of motive power. 

The preceding calculations have assumed no re- 
sistance in the conductors which is not correct. It 
is necessary in practice to remember that this 
resistance will not affect the number of series of 
accumulators, but will increase the number of 
elements in each series. 








THE BRITISH ASSOCIATION. 
Address to the Mechanical Science Section. 
By JoHN Fow er. 

GENTLEMEN,—Of all the important sections of the 
British Association, the one over which I have now the 
honour of presiding is, you will all I think admit, at once 
the most practical and the most characteristic of the age. 
In future times the present age will remembered 
chiefly for the vast strides which have been made in the 
advancement of mechanical science. Other days have 





| produced as great mathematicians, chemists, physicists, 
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warriors, and posts, but no other has made such 
demands upon the professors of mechanical science, or 
has given birth to so many men of eminence in that 
department of knowledge. Though a member of the 
profession myself, I may venture before my present 
audience to claim that the civil engineer is essentially 
a product and a type of the latest development of the 
present century. ‘Telford has admirably detined the pro- 
Feasion of a civil engineer as “‘ being the art of directing 
the great sources of power in nature for the use and con- 
venience of man, as the means of production and of traffic 
in states both for external and internal trade, as applied 
in the construction of roads, bridges, aqueducts, canals, 
river navigation and docks, for internal intercourse and 
exchange, and in the construction of ports, harbours, 
moles, breakwaters, and lighthouses, and in the art of 
navigation by artificial power for the purposes of com- 
merce, and in the construction and adaptation of ma- 
chinery, and in the drainage of cities and towns.” This 
definition, written more than half a century ago, is wide 
enough to include all branches of engineering of the 
present day, although amongst those specifically men- 
tioned the departments presided over by the railway 
engineer, the locomotive superintendent, and the electri- 
cian will be looked for in vain. As Telford was beyond 
all question the most widely experienced and far-seeing 
engineer of his time, this little omission well illustrates 
and justifies my statement that the typical civil engineer 
of the day is a late product of the present century ; for 
even Telford never foresaw the vast changes which rail- 
ways, steam, and electricity would evolve in the course of 
a few years. : 

My predecessors in this chair have on several occasions 
stated their conviction that it was better for the author of 
an address to confine his attention to the particular 
department of engineering in which he had special know- 
ied, than to wander over the whole field of mechanical 
science. A well-informed man has been defined to bea 
man who knows a little about everything and all about 
something. If you give me credit for being a well- 
informed engineer, will endeavour to justify your 
good opinion by showing, whilst presiding at these 
meetings, that t know a little about steam naviga- 
tion, and machinery generally; a little about iron and 
steel, and other manufactures, and I trust a good deal 
about the construction of railways, canals, docks, harbours, 
and other works of that class. 

There have undoubtedly been published during the 
last fifty years many works of mark and merit, but the 
work which above all others would, I think, have asto- 
nished and perplexed our ancestors, is the little one known 
to all the civilised world as ‘‘ Bradshaw.” This indis- 


pensable handbook of the nineteenth century testifies 

that the face of the country is dotted over literally with 

thousands of railway stations; that between ye # of 
i 


these stations trains run at two-minute intervals, whilst 
the distance between others is traversed at a mean speed 
of nearly sixty miles anhour. The public are often justly 
indignant at the want of punctuality on some railways, 
but they should blame ‘the management and not the 
engineers, for the daily conduct of the heavy traffic 
between England and Scotland shows, that notwithstand- 
ing the constantly varying condition of wind and weather 
in this climate, a run of 400 miles can, on a properly laid 
out railway, and with suitably designed rolling stock, be 
accomplished with certainty to the minute, if the manage- 
ment is not at fault. Onthe Great Northern Railway, 
for instance, of which I am consulting engineer, the 400 
miles between London and Edinburgh is traversed in nine 
hours, or, deducting the half-hour allowed at York for 
dining, at the mean rate of no less than forty-seven miles 
er hour including stoppages. A few months ago the 
uke of Edinburgh was taken on the same line of railway 
from Leeds to London, a distance of 186? miles, in exactly 
three hours, or at a mean rate, including a stop at 
Grantham, of over sixty-two miles an hour. 
no railway in the world where this performance has been 
eclipsed, and it will be perhaps both instructive and 
amusing to contrast with it the performance of the engines 
at the opening ceremony of the Liverpool and Manchester 
Railway, on September 15, 1830. A newspaper corre- 
spondent of the time, after describing many eventful 
incidents of his journey, proceeds as follows :—‘‘ The 
twenty-four vehicles left behind were now formed into 
one continuous line, with the three remaining engines at 
their head ; and at twenty minutes past five o’clock we 
set out on our return to Liverpool. The engines not 
having the power, however, to drag along the double load 
that had devolved upon them at a faster rate than from 
five to ten miles an hour (once or twice only, and that but 
for a few minutes, did it reach the rate of twelve miles an 
hour), it was past eight o’clock before we reached Park- 
side. Proceeding onwards, we were met on the Kenyon 
Embankment by two of the missing engines, which were 
immediately attached to the three which had drawn us 
from Manchester. We went still slower than before, 
stopping continually to take in water (query to take 
breath), and creeping along at a snail’s pace till we reached 
Sutton inclined plane, to get up which the greater part of 
the company were under the —— of alighting and 
making use of their own legs. On reaching the top of the 
lane we once more took our seats, and at ten o’clock we 
ound ourselves again at the company’s station in Crown- 
street, having accomplished the distance of thirty-three 
miles in four hours and forty minutes.” 

The incident of the passengers descending from a train 
headed ~~ five engines to walk up an insignificant incline 
is, I think, worthy of being recalled to the remembrance 
of the travelling public whoare accustomed to see without 
astonishment a single engine rushing along with a train 
of a dozen heavy carriages at as high # speed as if it were 
running alone. We must do our immediate forefathers, 
however, the justice to remember that even they effected 


wome considerable improvements in the speed of locomo- 


I know of | 











tion. For example, in 1763 the only public conveyance 
for agence ers between London and Edinburgh was a 
single coach, which completed its journey in fourteen 
days, or at the average rate,of 1} miles per hour. Strange 
as it may appear, there are at the present time many 
large fertile districts in Hungary where, owing to the 
absence both of road and water communications, a higher 
rate of speed cannot be attained in a journey of several 
days’ duration. 

An essential condition of the attainment of high speed 
on the railway is that the stopping places be few and far 
between. The Great Northern express previously re- 
ferred to makes its first halt at Grantham, a distance of 
105 miles from London, and consequently but little power 
and time are lost in accelerating and retarding the speed 
of the train. In the instance of the Metropolitan Rail- 
way, on the other hand, the stations average but half a 
mile apart, and although the engines are as powerful as 
those on the Great Northern Railway, whilst the trains 
are far lighter, the average speed attainable is only some 
twelve miles an hour. No sooner has a train acquired a rea- 
sonable speed than the brakes have to be sharply applied 
to pull it up again. Asa result of experiment and calcu- 
lation, I have found that 60 per cent. of the whole power 
exerted by the engine is absorbed by the brakes. In 
other words, with a consumption of 30 1b. of coal per train 
mile, no less than 18lb. are expended in grinding away 
the brake blocks, and only the remaining 12]b.in doing 
the useful work of overcoming frictional and atmospheric 
resistances, 

Comparatively high speed and economy of working 
might be attained on a railway with stations at half-mile 
intervals if it were possible to arrange the gradients so 
that each station should be en the summit of a hill. An 
ideal railway would have gradients of about 1 in 20 
falling each way from the stations with a piece of hori- 
zontal connecting them. With such gradients gravity 
alone would give an accelerating velocity to the departing 
train at the rate of one mile per hour for every second ; 
that is to say, in half a minute the train would have 
acquired a velocity of thirty miles an hour, whilst the 
speed of the approaching train would be correspondingly 
retarded without the grinding away of brake blocks. 
Could such an undulating railway be carried out, the con- 
sumption of fuel would probably not exceed one-half of 
that on a dead level railway, whilst the mean speed 
would be one-half greater. Although the required con- 
ditions are seldom attainable in practice, the broad 
principles should be kept in view by every engineer when 
laying out a railway with numerous stopping places, 

Nearly thirty years ago, when projecting the present 
system of underground railways in the metropolis, I fore- 
saw the inconveniences which would necessarily result 
from the use of an ordinary locomotive, emitting gases in 
an imperfectly ventilated tunnel, and proposed to guard 
against them by using a special form of locomotive. 
When before the Parliamentary Committee in 1854, I 
stated that I should dispense with firing altogether, and 
obtain the supply of steam necessary for the performance of 
the single trip between Paddington and the City fromaplain 
cylindrical egg-ended boiler, which was to be charged at 
each end of the line with water and steam at a high 
pressure. In an experimental boiler constructed for me, 
the loss of pressure from radiation proved to be only 
301b. per square inch in five hours, so that practically all 
the power stored up would be available for useful work. 
I also found by experiment that an ordinary locomotive 
with the fire ‘*dropped ” would run the whole length of 
my railway with a train of the required weight. Owing 
to a variety of circumstances, however, this hot-water 
locomotive was not introduced on the Metropolitan Rail- 
way, though it has since been successfully used on tram- 
ways at New Orleans, Paris, and elsewhere. I am sorry 
to have to admit that the progress of mechanical science, 
so far as it affects locomotives for underground railways, 
has been absolutely nil during the past thirty years. The 
locomotive at present employed is an ordinary locomotive, 
worked in the ordinary way, except that in the tunnel the 
steam is condensed, and combustion is aided by the 
natural draught of the chimney alone, instead of being 
urged by a forced blast as on open portions of the line. 
Whether a hot water, a compressed air, or a compressed 
gas locomotive could be contrived to meet the exigencies 
of metropolitan traffic is a question which, I think, might 
be usefully discussed at the present or some future meet- 
ing of the Association. 

A reference to the underground railway naturally 
suggests the wider question of tunnels in general. The 
construction of tunnels was not one of the novelties present- 
ing itself to railway engineers, for many miles of tunnel had 
been driven by canal engineers before a single mile of 
passenger railway had been built in this or any other 
country. To foreign engineers belongs the honour of 
having boldly conceived and ably accomplished tunnel 
works of a magnitude which would have appalled a canal 
engineer. I need only refer to the Mont Cenis Tunnel, 
over 74 miles in length, commenced in 1857 and finished 
in 1870; the St. Gothard Tunnel, 9} miles in length, 
commenced in 1872 and finished in 1882; and the Hoosac 
Tunnel, 43 miles in length, commenced in 1854 and finished 
in 1875. In all cases rock of the hardest character had to 
be pierced, and it is needless to remark that without the 
aid of the machinist in devising and manufacturing com- 
pressed air machinery and rock-boring plant the railway 
engineer could not have accomplished his task. Inter- 
mediate shafts are not attainable in tunnels driven 
through great mountain ranges, so all the work has to be 
done at two faces. In the case of the Mont Cenis Tunnel 
the mean rate of progress was 257 ft. and the maximum 
400 ft. per month. Inthe St. Gothard Tunnel the mean 
rate was 429 ft. and the maximum 810ft. In the Hoosac 
Tunnel the average rate was 150 ft. per month. 

Tunnels under broad navigable rivers and estuaries 
have been a subject of discussion by engineers for at least 





a century, but the only one at present completed is the 
unfortunate and costly Thames Tunnel. Two important 
works of the class are, however, now well in hand, namely 
the Severn Tunnel at Portskewet, and the Mersey Tunnel 
at Liverpool. Having reference to this fact, it will be 
interesting to quote the following passage from a letter 
addressed to the press by a Mr. Thomas Deakin on 
March 6, 1835, that is to say more than forty-seven years 
ago. Mr. Deakin writes: ‘‘The Great Western Rail. 
road from London to Bristol will be accomplished no 
doubt, and why not continue it under the Severn mouth, 
near Chepstow, Monmouthshire, through Glamorgan- 
shire, and to Milford Haven in Pembrokeshire? It 
would then traverse the coalfield of South Wales through- 
out its whole extent—a tract of country possessing also 
inexhaustible stores of ironstone. A tunnel was once 
proposed to be formed under the Mersey at Liverpool, 
and had it not been for the failure of the Thames Tunnel 
would most probably have been carried into effect.” It 
is not a little singular that the two tunnels thus fore- 
shadowed by Mr. Deakin should both be in hand at the 
present moment. 

Undoubtedly the numerous accidents which occurred 
during the construction of the Thames Tunnel, together 
with its enormous cost of about 1500/. per lineal yard, 
and the eighteen years occupied in its construction, 
destroyed the chance of any other projected subaqueous 
tunnel for many subsequent years. One lesson enforced 
by the Thames Tunnel was the necessity of leaving a 
reasonable thickness of ground between the water and the 
tunnel. In the Severn Tunnel the minimum thickness is 
40ft., and in the Mersey Tunnel 22ft. The width of 
river at the point of crossing at the former tunnel is two 
and a quarter miles, and the maximum depth of the rails 
below p em water 163ft. In the case of the Mersey 
Tunnel the width is nearly three-quarters of a mile, and 
the depth 144 ft. The Thames Tunnel, as aimost every 
one knows, was carried on by means of a special con- 
trivance termed by Brunel a ‘‘shield.” Ko special 
appliances have been adopted in the case either of the 
Severn or the Mersey Tunnel. Both are driven in the 
ordinary way, but of course enormous pumping power is 
—e and has been provided. 

Yhere no special appliances are used in the construction 
of a subaqueous tunnel, it will be clear to all that an 
unknown risk is encountered. All may go well, and the 
engineer will then justly receive congratulations from 
every one for his oe sn and success. But, on the other 
hand, something may go wrong, even at the last moment, 
and I fear the engineer then would be abused no less 
roundly by the unthinking public for his temerity and 
consequent failure. It would be a ‘‘ Majuba Hill” 
incident over again, and if the accident caused much loss 
of life the engineer probably would envy the fate of the 
brave but ill-starred General Colley, who at least fell with 
the victims of his rashness. 

In many cases of tunnels under estuaries, special 
appliances could be used which would obviate all risk and 
make the successful completion of the work a mathemati- 
cal certainty. A tunnel under the Humber, about one 
and a half miles in length, projected by myself in 1873, 
the Bill for which was subsequently passed by the Com- 
mons and thrown out by the Lords, was a case in point. 
The bed of the Humber is of very fine silt, and I proposed 
to build the tunnel in lengths of 160ft., under the protec- 
tion of rectangular iron caissons 160ft. long, by 42 ft. 
wide, sunk by the pneumatic process. As the pressure of 
the air in the caissons would always be slightly in excess 
of that due to the head of water in the river, no interrup- 
tion from influx of water could ever occur, and the 
operation of building the tunnel in lengths inside this 
huge diving-bell would as certain and free from 
risk as the every-day work of sinking a bridge pier by the 
pneumatic process. 

A tunnel over a mile in png now in progress under 
the Hudson River at New York is being driven through 
a silty stratum by the aid of compressed air, and with a 
certain amount of success, as only some twenty men have 
been drowned up to the present time. The principle upon 
which the compressed air is used is, however, a false one, 
since it is merely forced into the tunnel with a view to 
uphold the ground by its pressure, like so much timber- 
ing, and not to keep out the water on the principle of a 
diving-bell. It is clear, therefore, that the completion of 
the Hudson River Tunnel, if the present system be per- 
severed in, is purely a matter of conjecture, and all we 
can do is to hope for the best. The same remark applies, 
of course, to the Severn Tunnel and the Mersey Tunnel, 
although in those cases the character of the ground is 
such that the contingencies are small in comparison with 
those encountered in the construction of the Thames Tunnel 
and the Hudson River Tunnel. Nevertheless, as I have 
already observed, unless —— appliances of the nature 
of the pneumatic process be used, a subaqueous tunnel, 
whether it be the Channel Tunnel itself or one but a few 
yards in length, must necessarily present an unknown 
risk. The prototype of all these tunnels is the one com- 
menced at Rother ithe in 1809, which was successfully 
driven a distance of 900 ft. under the Thames and failed 
when within little more than 100 ft. of the opposite shore. 
A tunnel about 14 miles in length was commenced about 
ten years ago under the Detroit River in America, but 
was abandoned in a similar manner. So far good fortune 
has attended both the Severn and the Mersey tunnels, 
and there is, I am glad to say, every chance of its con- 
tinuing. ae 

That the series of mishaps ;with the Thames Tunnel, 
and the consequent postponement of all other projects for 
subaqeous tunnels, were due to errors in design and want 
of foresight on the part of the engineer is patent to every 
one now, and was foreseen by at least one acute contem- 
porary of Brunel himself. Only a few months ago, when 
turning over the leaves of an old periodical, I became 
aware of the fact that a scheme, identical in all its main 
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features with my Humber Tunnel project, had been sug- 
ested for adoption in the case of the Thames Tunnel, in 
ieu of the plan proposed by Brunel. Writing in Decem- 
ber, 1823, or fifty-nine years ago, the author of the proj ect, 
a working smith of the name of Johnson, says: ‘‘I pro- 
nose to construct the Thames Tunnel without cofferdams 
ty making it in parts, 28 ft. in length, each part having 
the ends temporarily stopped up and being constructed 
on the same principle as the diving-bell. he men dig 
from the inside round the edge as if sinking a well, and 
throw the earth towards a dredger, the buckets of which 
work some feet below the bottom of the excavation. Each 
length will be suspended between two vessels and be con- 
veyed to the place where it is to be let down.” A descrip- 
tion of the mode of connecting the several lengths is 
iven, and I may add that the tunnel blocks had a sloping 
ee to tend to bring the faces of the joints together, a 
plan since adopted with the huge concrete blocks at Kur- 
yachee and other harbours. There is not a flaw in the 
design from beginning to end, as modern experience in 
the sinking of numerous bridge piers on precisely the 
same plan has amply demonstrated. It is beyond all 
doubt that if the design of this working smith had been 
adopted in lieu of that tendered by Brunel, the Thames 
Tunnel would have been completed in a couple of years, 
instead of eighteen years, and at a cost of about 300/. per 
yard instead of 1500/. 
“ Jf another tunnel be constructed under the Thames, 
which is far from improbable, as the requirements of 
below-bridge traffic necessitate some such means of com- 
munication, I venture to predict it will be built in accord- 
ance with the plan suggested fifty-nine years ago by the 
working smith, and not on that of Brunel’s Thames 
Tunnel, or of any other tunnel yet carried out. 

At the beginning of the present century a committee 
was appointed to consider the “‘ practicability of making 
a land eommunication by a tunnel under the River Forth 
at or near Queensferry.” In a report dated November 14, 
1805, it was recommended that a double tunnel should be 
constructed, at an estimated cost of 164,000/., or at the 
rate of 30/7. per yard, exclusive of shafts and pumping. 
The surveyors reporting, grounded their belief in its prac- 
ticability upon the fact that at Borrowstowness coal work- 
ings had been carried under the same Firth for a mile, 
and that at Whitehaven coal was worked for the same 
distance under the Irish Sea, in both places less water 
being met with under the sea than under the land. The| 
report concludes in the following words: ‘‘ That a more 
easy and uninterrupted communication betwixt every 
part of a country increases the intercourse of commerce, 





arts, and agriculture, all must know. Ferries are still 
and often a formidable bar in the road. Of these in this 
country, the one under review at Queensferry is perhaps | 
the most conspicuous. It is in fact the connecting point | 
betwixt the north and south of Scotland, and indeed of | 
the realm, and in this point of view the improvement of | 
it must be considered a national object.” These words | 
are as true and applicable to the case in 1882 as they were | 
in 1805. <A ferry still is the only means of communication | 
across the Forth at Queensferry, thouzh the traffic has | 
increased a hundredfold. Parliament, by the passing of 

the Forth Bridge Act during the present session, has 

given a practical recognition of the truth of the statement | 
in the above-quoted report, that the improvement of the | 
Forth passage is a ‘‘ national object.” 

As you will receive a paper on the Forth Bridge from | 
my partner, Mr. Baker, I will not trouble you with | 
details of the proposed structure at the present moment. | 
I may state, however, that after a careful consideration | 
of the difficult problem, in concert with my able colleagues, | 
Mr. T. E. Harrison, the chief engineer of the North- | 
Eastern Railway, and Mr. W. H. Barlow, chief engineer | 
of the Midland Railway, we unanimously advised the | 
directors of the Forth Bridge Company to abandon the | 
project for a suspension bridge, and to construct a steel | 
girder bridge of the unprecedented span of 1700 ft. The | 
total length of the structure is 14 miles, and it includes | 
two spans, as aforesaid, of 1700 ft., and two of 675 ft. over | 
the navigable channels on each side of Inchgarvie. The | 
execution of the work has been entrusted to me, and my | 
intention is that the Forth Bridge shall be not only the | 
biggest, but the strongest and stiffest bridge yet con- | 
structed. 

Although great navigable rivers offer the most serious 
impediments to lines of communication lying at right 
angles to the direction of the stream, and necessitate such | 
formidable undertakings as the Forth Bridge, with a! 
clear headway of 150 ft. above high water, and the Severn 
Tunnel at a depth of 163 ft. below the same datum, still 
it must be remembered that such rivers were the earliest, | 
and are yet the cheapest, highways for inland communica- | 
tion. Antwerp, the third port in the world, ranking only 
after London and Liverpool, owes its commercial import- | 
ance undoubtedly to the Scheldt, which affords admirable | 
water carriage for a distance of 60 miles from the sea- | 
coast inland. London, similarly, is an inland port 
situated about 50 miles up the Thames; hence one-half of 
the distance between Antwerp and London is made up of | 
fine rivers capable of being navigated by the largest | 
ocean-going steamers. The practical result of the exist- | 
ence of this splendid line of natural communication is | 
that iron girders and rails can be conveyed from the | 
heart of Belgium to the metropolis at a far lower price | 
per ton than from any iron works in this country. Un- | 
fortunately, the southern coast of England and the oppo- | 
site coast of France are indented by no such rivers as the | 
Thames and the Scheldt, or we should never have heard | 
of the horrors of the ‘‘ middle passage” in ‘‘ cockleshell” | 
boats, or of the Channel Tunnel. 

To realise, however, the important part which rivers 
play in facilitating inland communication, it is necessary 
to glance at the other side of the Atlantic. In Canada, | 
for instance, we have the great inland port of Montreal, 





the coast. The very term “stream of traffic” suggests a 
river, and the St. Lawrence well illustrates it. Into some 
small forest tributary of the Ottowa the lumbermen slide 
a log of timber, and many months after will that log, 
with thousands of others, forming together a huge raft, 
with huts upon it for the soumuatalion of the care- 
takers, be found pursuing its slow but ever-continuin 

np. down the St. Lawrence to Quebec, where it wil 

e shipped to this country. 

In Egypt for countless ages the “ship of the desert” 
and the boats of the Nile constituted the only means of 
communication. Wheeled carriages were practically 
unknown, although as long ago as 1832, Mehemet Ali 
bewildered the pilgrims by starting off for Mecca across 
the desert in a Long Acre barouche. But the Nile holds 
an exceptional position amongst the rivers of the world, 
for not only was it until quite recently practically the 
sole means of inland communication for the country 
through which it flows, but it was, and still is, literally 
the life of Egypt, since without Nile water there would 
not be a green spot in the whole of that now fertile land. 
Having filled the office of consulting engineer to the 
Egyptian Government for seven years, I have had occasion 
to give particular attention to the Nile, and I may state 
that in an average year that river conveys no less than 
100,000 million tons of water, and 65 million tons of silica, 
alumina, lime, and other fertilising solids down to the 
Mediterranean. The Nile begins to rise about the middle 
of June, at which time the discharge averages about 350 
tons of water per second, and attains in September a 
height of from 19ft. to 28ft., and a discharge of from 
7000 to 10,000 tons per second. 

Napoleon the Great said that every drop of Nile water 
should be thrown on the land, and he was right so far as 
Low Nile discharge is concerned. The cultivated lands 
in the provinces of Lower Egypt have an area of 3 million 
acres, and to irrigate this effectually at least 30 millions of 
tons of water per day would be required, an amount some- 
what exceeding the whole of the Low Nile discharge. At 
present the irrigation canals are totally inadequate to 
convey this quantity, and imperfect irmgation and con- 
sequent loss of crops is the result. In many instances a 
—— of men labour for a hundred days in watering by 
shadoof a single acre of ground, all which amount of 
labour might be dispensed with if the barrage of the Nile 
were completed, and a few other works carried out, the 
whole of which would be paid for handsomely by a water 
rate of 2s. an acre. You will gather, therefore, that I do 
not think the resources of Egypt have yet been fully 
developed, magnificent as they even now are, having 
reference to the size of the country. 

It is hardly necessary to say that a network of canals 
laid out with a view to irrigating the lands of Lower Egypt 
can also be used at any time in the event of war for the 


offensive or defensive flooding of the whole or any part of | 


the said lands. Except for the work of man, Lower 
Egypt for four months in the year would be simply the 
bed of a river, and for the remaining months a mud bank. 
Long before the historic period, however, the Nile had 
been embanked, and canals, such as the Bahr-Jusef, had 
been formed ; the first, to keep the floods off the land, 
except in desired quantities ; and the second, to run off 
the inundation waters as soon as the fertilising matters in 
suspension had been deposited on the lands. Should the 
inhabitants of Egypt neglect at any time to maintain the 
works of their ancestors, successive floods would quickly 
destroy the embankments and wash the light material into 
the'canals. Thus the whole surface of the country would 
again be levelled, and the land of Egypt would revert to 
its primitive condition of being a river’s bed for one-third 
of the year, and probably a malarious swamp for the 
remainder. 

It is hardly possible to refer to Egypt without saying a 
few words about the Suez Canal. ar-seeing people, 
including the late Khedive, have long been of the opinion 
that another ship canal will be required in Egypt. In 
1876 I submitted to His Highness, in accordance with my 
instructions, detailed plans and estimates for such a canal 
from Alexandria through Cairo to Suez. The total length 
of the canal was 240 miles, and with the same width as 
the existing Suez Canal the estimated quantity of excava- 
tion was 160 million cube yards. 

An interesting and significant incident in the his- 
tory of the Suez Canal occurred in May, 1878, 
when a fleet consisting of ten steamers and sixteen 
sailing vessels passed through with 8412 native troops 
bound from India to Cyprus. During the same 
year no less than 58,274 soldiers traversed the canal. 
Since 1878 events have marched rapidly, for no 
one then foresaw that the next important movement of 
British troops canal-ways would be of a nature hostile in 
appearance, if not in fact, to the inhabitants of Egypt. 

e announcement that French and not British troops 
were to hold the canal was received by the public with an 
expression of surprise and perhaps of slight resentment, 
because no one can dispute the vital importance of the 
work to this country. Periodically the question of the 
Euphrates Valley 


Isthmus of Suez. 

The inauguration of steam navigation to India was 
much delayed by the vacillation of the authorities respect- 
ing the Suez and the Euphrates Valley routes. 


tion between Bombay and Suez having in five successive 
seasons been brought to the test of experiment, and the 
practicability of th 

mended to His Majesty’s Government to extend the line 
of Malta packets to Egypt to complete the communication 
between Baghoa —_t 


ailway is revived, and indeed quite | 
receytly I have had to reconsider the question profession- | 
ally, but this route can never rival the existing one by the | 


Happily, | 
however, the Arabs stole the first bag of mails that went | 
by the ;Euphrates, and so in 1834 a Committee of the | 
House of Commons finally resolved that ‘‘ steam naviga- | 


at line being established, it be recom- | 


ndia.” Nothing appears to have | i 
where Transatlantic steamers anchor some 500 miles from | been done during the next two years, but in 1837 a new will becarried out, and then at least all tastes will be met, 


paddle-wheel steamer, the Atlanta, of 650 tons, steamed 
out to Calcutta round the Cape in ninety-one days and 
was put on the Red Sea station. She left Bombay with 
the mails on October 2, 1837, and arrived at Suez on 
October 16. The mails were carried across the desert by 
camels, and down the Nile to Alexandria in four days, 
where they remained until H.M.S. Volcano took them on 
board on November 7. At Malta on November 16 they 
were transferred to H.M.S. Firefly, and finally were 
landed in this country on December 4, having been in all 
sixty-three days in coming from Bombay to England. 
At the present time about eighteen days are occupied in 
a ba the mails from Bombay vid Brindisi to London. 

The town of Southampton, where we are now assembled, 
has always held a distinguished position in connexion 
with the development of improved communication with 
our Eastern empire. The opening of the first section of 
the railway from London to Southampton was coincident 
with the establishment of steam navigation vid Egypt to 
India, and in the same year the French engineers at 
Cairo completed their studies for the proposed railway 
across the desert of Suez. 

A few months later the London public were startled by 
an advertisement headed ‘‘ Stearn to New York,” and 94 
passengers were plucky enough tu embark at London, on 
April 4, 1838, in the Sirius, of 700 tons and 320 horse 

ower, for New York, where they arrived on the 23rd, 
having performed the voyage in seventeen days from 
London, and fifteen days from Queenstown. The Great 
Western sailed from Bristol on April 7th, and arrived at 
New York a few hours after the Sirius, and thus was the 
great problem of steam navigation to America successfully 
solved, by vessels of smallsize, and capable of maintaining 
a speed of but eight to nine miles an hour. I need hardly 
remind you that since the year 1838 the ships conducting 
the enormous traffic between Europe and America have 
been of ever-increasing size andspeed. Thus the Britannic, 
built in 1874, has an extreme length of 468 ft., a beam of 
45 ft. 3 in., a displacement of 8500 tons, and a speed of 
16 knots per hour ; whilst the Servia, built in 1881, has 
an extreme length of 530 ft., a beam of 52 ft., a displace- 
met of 13,000 tons, anda speed of 18 knots, and the City 
of Rome, built in the same year, has a length of 600 ft., a 
beam of 52 ft. 3in., and a displacement of 13,500 tons. 
Another Atlantic liner, the Alaska, having a length of 
500 ft., a beam of 50 ft., and a displacement of 12,000 tons, 
attained a speed of 184 knots on the measured mile, and 
has done the distance between Queenstown and New 
York in 7 days 4 hours and 32 minutes, and the return 
voyage in 6 days and 22 hours,a mean ocean speed of, say, 
17 knots per hour, or more than double that of the first 
steam vessels trading to America. 

The present generation has grown so accustomed to the 
embodied results of the progress of mechanical science, 
that it has long ceased to wonder at big ships, or at any 
other novelty. To realise what has been attained, it is 
necessary to place ourselves as faras possible in the position 
of our immediate ancestors, and to look at things through 
their spectacles. With this view, and to give you some 
scale of comparison to measure the size of the present 
Atlantic liners by, I will quote a short passage from a 
newspaper of September 19,1829, where reference is made 
to a vessel then under construction, of about the size of 
one of the muck abused “‘cockleshells” performing the 
Channel service between Dover and Calais. ‘‘The 
Dutch have been engaged for the last five years in con- 
structing and equipping a steamboat of extraordinary 
magnitude, in order to facilitate the communication 
between Holland and Batavia. It has four masts; is 
about 250 ft. long; and has been Ya apenas christened 
the Monster. In consequence of her great length, she 
hung when going off the slips, and it was some days 
before she was fairly launched, a circumstance which 
gave the wits of Paris occasion to remark that their Dutch 
neighbours were so determined to excel all other nations 
in the magnitude of their steamboats, that they had built 
one so long that it was several days running off the stocks. 
One of the most remarkable features of this enormous 
vessel is her extreme narrowness as compared with her 
length, her greatest breadth of beam being only about 
82 ft. The great size of this vessel will bring to the 
recollection of our readers the Columbus, which was built 
in the river St. Lawrence in 1824, and made the passage 
to England in safety, but was afterwards broken up on 
account of her unmanageable bulk. We shall not be 
surprised to find that a similar fate awaits the Monster, 
and for a similar reason.” 

The Channel boat Albert Victor, now on the Folkestone 
station, is of the same length as the Monster, namely 
250 ft., whilst the beam of the former is but 29 ft., instead 
of what the critic of 1829 termed the ‘“‘ extreme narrow- 
ness” of 32 ft. : 

The successive attempts at mitigating the discomforts 
of the Channel passage by the swinging saloon_and twin- 
steamers of Sir Henry Bessemer and Captain Dicey have 
gradually prepared the way for what I believe will be the 
next and important wry of establishing Channel com 
munication by means of large floating stations, or ferry- 
steamers, capable of traversing the narrow sea between 
England and France in little more than an hour. Ten 
| years ago I applied to Parliament for powers to carry out 
this project, and obtained the unanimous sanction of a 
committee of the House of Commons. The Bill was, 
however, thrown out in the House of Lords by the casting 
vote of the chairman. 

} What was practicable at that time has now become 
| comparatively easy, owing to the introduction of steel into 
shipbuilding, and the improvements which have been 
| effected in marine engines and mechanical appliances 











oer. 

| Whether the over-sea or under-sea mode of crossing the 
| Channel—the ferry or the tunnel—is to be the adopted 
scheme will soon be determined. It may be that both 
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and all anticipations respecting the resulting increase in 
traftic, both in goods and passengers, between the two 
countries will be brought to the test of experience. How- 
ever this may be, I am very pleased to be able to announce 
that my friends Mr. Abernethy and Mr. Clarke Hawk- 
shaw will read papers on the subject, the former on the 
over-sea, and the latter on the under-sea plan, and I shall 
be disappointed if the papers do not lead to an interesting 
and valuable discussion. 

In few departments of the engineer’s work has such 
progress been made as in that of steam navigation. When 
in 1820 steamships were first used for conveying mer- 
chandise as well as passengers, the tonnage of the whole 
of the steam traders of this country, it is stated, amounted 
to but 505 tons. At the present time the corresponding 
figure is 24 million tons. Did time permit I would say 
more on the subject, but I fear that in speaking at all 
upon steamships I have departed somewhat from my 
avowed intention of keeping within the sphere of engi- 
neering, in which I have chiefly worked. My apology 
must be that a discussion of railways led me to a conside- 
ration of tunnels and bridges, and this naturally suggested 
a reference to the rivers necessitating the construction of 
the said tunnels and bridges. From river traffic to ocean 
traffic is but a step, and so I have been insensibly led to 
touch upon the wonderful results achieved in recent times 
by naval architects and mechanical engineers. 

I will not similarly err in troubling you with any 
remarks of mine upon the no less wonderful results 
achieved by electricians. A description of the work 
done by my friend Dr. Siemens during the past quarter 
of a century would in itself constitute a concise history 
of electrical science. Remembering, however, the warn- 
ing of King Solomon, that ‘‘ He who praiseth his friend 
with a loud voice, it shall be counted a curse to him,” I 
will refrain from referring to Dr. Siemens, or to my 
immediate predecessor in this chair, Sir W. G. Arm- 
strong, and conclude my address at once with a sincere 
wish that the present session of the British Association 
may prove not less interesting and _ productive of benefit 
to science than have any of those which have preceded it. 








AUTOMATIC EXPANSION GEAR. 
On Governing Engines by Regulating the Expansion.* 
By Mr. Witson HartneLt, of Leeds. 

THE object of the present paper is to illustrate the 
advantage of automatic expansion gear; in other words, 
of controlling the expansion gear by means of the 

overnor ; and to describe two such methods which have 

een arranged by the writer, and which have been exten- 
sively used, chiefly for small steam-engines. 
ADVANTAGES OF AUTOMATIC EXPANSION GEAR. 

The chief advantages derived from automatic expansion 
gear are, firstly, the saving of fuel arising from the 
smaller consumption of steam, and secondly, the greater 
regularity of speed. 

Economy of Steam. 

Saving of Fuel.—The extent of this saving depends upon 
the particular circumstances of the case. “If the engine 
be for the most part fully loaded, expansion gear is of 
little benefit. Ifthe steam pressure and the load be at 
all times nearly constant, expansion gear variable by 
hand may be equally advantageous. 

Non-automatic expansion gear must be adjusted to cut 
off late enough for the maximum load with the lowest 
pressure, otherwise the engine is liable to be stopped 
instead of regulated. Hence for engines subject to very 
variable loads, such as ordinary agricultural engines, 
expansion gear variable by hand is practically useless. 
It is well known that, when a non-expansive non-condens- 
ing engine is working with a light load, the fuel used is 
excessive in proportion to the horse power expended, the 
work of the steam being spent principally in overcoming 
the atmospheric resistance. The saving in fuel therefore, 
due to automatic expansion, will be greatest in non-con- 
densing engines with very variable loads, for the most 
part lightly loaded. In portable engines with automatic 
expansion the saving of fuel and water has been fre- 
quently reported by the users to be as much as one-third, 
when compared with an ordinary engine under the same 
average conditions. 

Estimate of the Steam Saved.—Since the economy effected 
by automatic expansion is a variable quantity, depending 
upon the range of variation in the load as well as upon 
the particular construction of the engine and boiler, it is 
better here to omit reference to the fuel. The measure- 
ment of the economy of steam and the manner in which 
it arises may be most readily shown by reasoning deduc- 
tively from definite hypothetical conditions of load, and 
from assumed relations in regard to the point of cut-off ; 
these relations agreeing with experiment on good average 
engines, 

Throughout this paper the writer has illustrated the 
various relations discussed by means of geometrical dia- 
grams, without giving the demonstrations; firstly, as being 
the clearest and simplest means, and secondly, because 
many of the investigations thus illustrated would occupy 
more space than the whole of this paper. 

Form of Indicator Diagrams.—Figs. 1 and 2, page 204, 
are hypothetical indicator diagrams, showing the cut-off 
at 20, 40, and 60 per cent. of the stroke, with single and 
double valves, in condensing and non-condensing engines. 
Fig. 3 shows the effects of throttling. These diagrams are 
drawn in accordance with actual indicator diagrams, the 
initial pressure being assumed at 60 1b. per square inch. 

Economy of Steam with various Periods of Cut-off.—The 
vertical ordinates to the curved lines in Fig. 4 show the 
water used per indicated horse power per hour for a cut- 
off at all parts of the stroke, the lines being drawn in 


~* Paper read before the Institution of Mechanical 
Engineers. 





accordance with experimental data and with Figs. 1 
and 2. 

Economy of Steam under a Variable Load.—Fig. 5 shows 
the relation between the quantity of steam expended and 
the mean pressure on the piston, using the throttle valve 
and the expansion valve respectively, in non-condensing 
engines corresponding with the diagrams in Figs. 2 and 3. 
The intersections of the vertical lines by the dark line 
represent the mean pressure on the piston, and by the 
curved lines the comparative steam used. Any vertical 
distance between the curved lines is the extra steam used 
with throttling as against expanding at the correspondin 
mean pressure. Fig. 5 may be constructed from rea 
indicator diagrams, by drawing curves to represent the 
final cylinder pressures corresponding with the observed 
mean pressures, and making allowance for compression, 
condensation, &ce. 

Economy of Steam with any given Variable Load.—This 
is shown by Fig. 6. The horizontal distance between the 
vertical lines represents intervals of time. The height to 
the darkened curve represents the mean pressure on the 
piston at the corresponding time. The dotted curves are 
plotted from Fig. 5 at heights corresponding with the 
mean pressures. Hence the space enclosed between the 
darkened curve and any two ordinates (such as the space 
shaded) represents the relative work done in that in- 
terval of time ; and the spaces enclosed by the two dotted 
curves represent the relative quantities; of steam used 
when regulating with the expansion valve and with the 
throttle valve. The space between the dotted curves 
represents the steam saved. 

Regularity of Speed. 

Prompt Governing.—The promptness with which auto- 
matic expansion gear controls the engine, as compared 
with a throttle valve, is owing to its freedom from two 
evils, which may be termed ‘‘retardation from storage” 
and ‘‘ retardation from friction.” 

The retardation from storage is the effect due to the 
steam that is stored between the throttle valve and the 
steam port. The retardation from friction is the effect due 
to the friction of the throttle valve or of the controlling 


ar. 

With a cut-off valve there is no storage, if it be a main 
slide-valve or a valve on the back of the main valve. 
With a cut-off gear there is also little or no friction to be 
overcome by the governor; for the reciprocation itself 
tends to move the gear in opposite directions alternately, 
so that the governor has merely to hold it still, or else 
permit it to move itself. 

Relation between Position of Governor, Speed of Engine, 
and Pressure on Piston.—These three quantities have a 
definite relation, if the boiler pressure be uniform. For 
the mean pressure depends upon the position of the cut- 
off gear or throttle valve, which position depends upon the 
speed of the engine. This is illustrated in Figs. 7, 8, 11, 
and 12, by three series of lines, which may be called 
governor-position lines, speed lines, and load lines. Thus 
in Fig. 7 the speed line No. 3 is supposed to correspond 
with the position of the governor on the governor line 3, 
and also with the mean pressure or power as shown by the 
dotted line 3. If the speed falls to line 4, or rises to line 
2, the corresponding position of the governor and of the 
dotted power line will be the lines 4 or 2. 

Perfect Governing.—Perfect governing with automatic 
expansion gear is illustrated by Fig. 7. The dark line on 
the lower part of the diagram indicates the load, that is, 
the mean pressure on the piston which would exactly 
balance the load, which may be called the independent 
variable. The dotted power line already described shows 
the actual mean pressure on the piston, or the power. It 
is obvious that the spaces enclosed between the zero line 
and the load line, and between the zero line and the 
power line, will on the average be equal to each other, as 
illustrated by the horizontal shaded spaces. When the 
load is in excess, the speed and position of the governor 
will fall. Whenthe power isin excess, the speed and 
position of the governor willrise. This diagram is merely 
illustrative, and not quantitative. The load is supposed to 
rise suddenly from 3 to 4, and simultaneously the speed 
of the engine, the position of the governor, and the mean 
pressure on the piston begin to vary, until the power rises 
to balance the load. The speed then remains uniform, but 
rather slower. This is shown by all the lines changing to 
position 4,and remaining there. The horizontal shaded 
space represents the power absorbed from the flywheel. 
Further on the load is supposed to fall to 2, and the speed 
to riseto2. The vertical shaded line then represents 
the power absorbed by the flywheel. 

Retardation from Storage..—This is illustrated by Fig. 8. 
The load is supposed to vary from 2 to 4. The speed falls 
from 2 te 4, and the position of the governor does the 
same ; but owing to the storage the mean pressure does 
not simultaneously rise to line 4. The speed therefore 
continues to fall, say to line 5, and the governor, instead 
of remaining at position 4, falls to position 5, thus putting 
on too much steam. The speed will then begin to rise 
again;until too much steam is shut off ; and in consequence 
several oscillations of speed take place without any 
further change in the load. 

Retardation from Friction.—Fiy. 9 shows the outline of a 
pendulum governor with balls 5in. in diameter, about 
the size usual on an 8 horse power engine. Fig. 10 shows 
the centripetal force due to the weight of the balls, at 
various radial distances indicated by the vertical ordinates 
to the curved line. The inclined divergent speed lines 
show the centrifugal force (increasing with the radius) 
due to the various speeds marked. The intersections of 
these lines by the curve show the speeds that balance 
gravity. By measuring vertically above and below the 
centripetal curve the resistance of the throttle valve at 
various radii, the dotted friction curves may be drawn 
through these points. The intersection of the friction 
and speed lines shows the increased or decreased speed 





required to overcome friction, and to move the balls out- 
wards or inwards from any position. The area enclosed 
between the centripetal curve, a friction curve, and any 
two vertical ordinates, shows the work done by the 

overnor in overcoming external friction, while passing 
Fr ym one to the other of the corresponding radial positions, 
The area enclosed between the centripetal curve and the 
base line shows the work required to open the balls, which 
may be described as the ‘‘ governor power.” 

Governor Power,—It ray be seen from Fig. 10 that, 
whatever be the difference between any two good centri- 
fugal governors, giving the same variations of speed, the 
average retardation from friction will depend on the ratio 
between the total governor power and the resistance. It 
follows that the two governors, although they may be 
totally dissimilar, will be about pet efficient with 
equal power : otherwise the one with most governor power 
will govern best. It may be demonstrated that, if the 
above ratio be a small fraction, this fraction added to the 
free variation of the governor will give the retarded varia- 
tion. In the above example the sensitiveness of the 
governor, when free, is about 5 per cent. from the mean 
speed. If the friction of the throttle valve be 3 per cent. 
of the governor power, the retarded sensitiveness of the 
governor will be 3 per cent. greater or 64 per cent. from 
the mean ; whilst the alternate variation of speed must 
be 3 per cent., before the governor will move at all. In 
order to be ample, the governor power should be, say, 
twenty times the friction to be overcome ; it may be forty 
times with advantage. The description of any governor 
should state its free variation and its power. For example, 
the governor in Fig. 9, with 5in. balls at 84in. maximum 
radius, allows 6 per cent. variation from the mean speed, 
and its power is 5.6 foot-pounds. It may be observed from 
Figs. 10and 28 thatas the friction curve is raised the governor 
begins to be unstable, commencing at the least radius. 
This would cause continuous “ hunting,” the balls flying 
out and returning slowly. The more sensitive the governor, 
the more possible is such an occurrence. 

Retardation from Friction.—The effect of this is to oblige 
the engine to change its speed sufficiently to overcome the 
friction every time the load is in the least changed, as 
shown in Fig. 11. The load changing from 2 to 3, the 
speed falls to 3 before the governor commences to move, 
and falls, say, to 4 before the governor has fallen to 3. 
The load again being taken off, the speed makes a large 
excursion in the opposite direction. 

Retardation from Storage and Friction Combined.—The 
total variations of speed, arising from the combined retarda- 
tion from storage and from friction, are much greater than 
either separately. They are illustrated in Fig. 12, where 
the load is supposed to increase from 3 to 4, and to remain 
constant. The governor, owing to the friction, does not 
begin to fall until the speed has fallen to 4; and when it 
does fall, the power line is not sufficiently changed till a 
little later. In consequence the speed continues to fall 
still more, and too much steam is admitted. The mean 
pressure thus continues to rise, and produces an opposite 
variation before the governor begins to go in the opposite 
direction. Thus one small variation of the load may pro- 
duce a series of disturbances in the speed, although there 
be no further variation in the load. These effects may be 
noticed in an exaggerated form in a compound engine, 
where the governor works stiffly. By comparing Fig. 7 
with Fig. 12, the immense advantage of governing the 
cut-off gear will be apparent. It is, however, but just 
to state that the same effect could be produced with the 
throttle valve, if friction were a very small fraction of the 
governor power, and if storage could be got rid of. 


SpectaL AUTOMATIC EXPANSION GEAR. 

The writer will now describe two arrangements of auto- 
matic expansion gear which he has devised, and which 
have been extensively and successfully used for some 
years. 

The governor shown in Figs. 13, 14, and 18 to 21, is 
fixed to the crankshaft, and was schemed especially for 
portable engines. Its design resulted from the following 
considerations: (1) That very great governor power 
(several hundred foot-pounds) pod obtained by Ps a 
the governor in the flywheel ; (2) that with somuch power 
it would be easy to move the eccentric, and by some form of 
wedge gear to hold it when moved. It was afterwards 
found that sufficient power could be obtained in a much 
smaller diameter than that of the flywheel ; and separate 
governor drums were then adopted as more convenient. 

Form applied to a separate Cut-off Valve.—Figs. 13 and 
14 represent this governor as applied to the cut-off 
eccentric of a fixed = It consists of a drum A, and 
weights B B, swivelling on the weight-pins CC. The 
weights are connected by the coupling rod D, which is 
acted upon by the spring E. The eccentric F is attached 
to the eccentric carrier G, swivelling on the eccentric pin 
H. The governor is coupled to the eccentric carrier by 
means of a curved link I called a quadrant (although really 
less than a quarter of a circle), which is fixed to the 
quadrant arm and works through the quadrant pin on the 
eccentric carrier G. The quadrant is placed oblique to 
the circular path it describes, thus acting as a wedge; so 
that its intervention the governor can move the 
eccentric, but the eccentric cannot move thegovernor. It 
will be noticed that the eccentric and the weight are 

1ided in circular paths by pins, and not in straight lines 

y slides ; thus rol sc a riction to a minimum, and so 
insuring greater delicacy of action. 

The resistance of the valve may be considered as a force 
acting on the centre of the eccentric, as shown in Fig. 15, 
and tending alternately to push it towards and pull it 
from the centre of the shaft during each semi-revolution. 
Thus the power required to move the eccentric is obtained 
from the crankshaft, and not from the governor. The 
incline of the link, and other moving surfaces, are so pro- 
portioned that the frictional work produced by the resist- 
ance of the valve equals, as nearly as possible, the 
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tendency to alter the throw of the eccentric. Thus the 
governor has little or nothing to do in order to hold 
the eccentric in place, and freely adjusts it at such times 
as the governor and the eccentric are acting in the same 
direction. 

The cut-off valve used may have single ports ; but to 
reduce the travel of the eccentric, multiple ports have 
been generally used, as shown in Fig. 16, and especially 
in Fig. 17. (See note A.) " 

Governor applied to Ordinary Slide Valves.—With small 
engines, say, with less than 10 in. cylinders, it has been 
preferred for the sake of simplicity to use but one slide 
valve. ‘The governor was at first placed in the flywheel. 
It is now generally placed in a separate drum, attached 
to an eccentric ve is coupled direct to the valve rod. 
Fig. 18 shows the interior of the governor as used for an | 
$ horse power or 10 horse power portable engine, with the 
weights open and the eccentric in mid gear; Fig. 19 
shows the weights closed and the eccentric in full gear ; | 
Vig. 20isa plan. It is confined to 18in. diameter, in | 
order to clear the boiler. | 
to use all the available space. The construction is 
essentially the same as in Fig. 13, but the quadrant can 





be set oblique in either direction, in order to reverse the | be straight lines; and these centripetal lines produced | 
show the compression of the spring when the governor | 
eel 


engine. As before, A is the drum in three pieces, namely | 
the dise plate, which is keyed to the shaft and turned on | 
both sides to carry all the working parts, and the casing 
in halves; B B are the weights, CC their pins, D the 
coupling rod, E E the two springs, F the eccentric, G the 
eccentric carrier, H its pin, I the quadrant, J the quadrant 
arm, K the quadrant pin. The path of the centre of the 
eccentric is a curved line from full gear forward to full | 
gear backward, When the weights are open, the quadrant | 
puts the eccentric in mid gear (t.¢., opposite the crank-pin | 
of the engine). In this position the quadrant pivot N is | 
nearly concentric with the quadrant pin. The other end 
of the quadrant is held by a screw O. Suppose the 
quadrant set obliquely, to run the engine forward. Then, | 


stroke, insert a strong screw-driver through the open part | 
of the eccentric, slacken the screw, push the eccentric | 
across, and tighten it again. 

This form of governor was first used at the Cardiff | 
engine trials ten years ago, and was immediately adopted 
by Messrs. E. R. and F. Turner for their 8 horse power 
portable engines; from that time uninterruptedly until | 
now the throttle valve has been abolished in their 8 horse | 
power engines. So far as the writer is aware, from that 
date it is the only automatic gear which has been thus 
used for portable engines, to the entire exclusion of the | 
throttle valve, or which is even so used at the present day. | 
With this governor it is difficult to detect any variation 
of speed under the most rapid and frequent changes of 
load. The supply of steam seems to vary simultaneously 
with the change of load. After a few governors had been 
made on the Cardiff pattern, it was found that larger 
wearing surfaces and more accurate work were desirable. 
The form of the drum was altered to that shown, in order 
to facilitate the application of machine work. The bear- 
ing surfaces were enlarged, and the adjustment fitted to 
the quadrant-pin ; retaining however almost the identical 
centre lines. Some of these earlier governors were re- 
placed, as were also the piston valves shown at Cardiff by 
ordinary slide valves. So far as the writer is aware, with 
the above exceptions the governor has been uniformly 
satisfactory ; and he anticipates that automatic expansion 
governors fixed on the crankshaft will in future be more 
used for small engines than any other kind of governor. 

Another form of this governor is shown in Fig. 21. A 
is the drum, B B the weights, C C very large pins cast on 
the weights, D the coupling rod, EE the springs, F the 
eccentric fixed on the coupling rod. Although the friction 
of the pins cannot hold the ‘shale thrust of the eccentric, 
yet with quick-running engines the governor works well 
with the ordinary slide valve. Being simple and inexpen- 
sive it is being applied to such engines, including the 
cheapest forms, without increasing their cost. It can be 
reversed by attaching the coupling rod to the opposite 
side of the axis of the weight. Thus by means of governors 
placed on the crankshaft and acting on the eccentric, 
throttle valves may be abolished, and the advantages of 
being governed by regulation of the cut-off may be 
obtained in all sizes of ordinary engines. 

Automatic Expansion Regulator.—A governor and ex- 
pansion gear not fixed on the crankshaft, and therefore 
called for distinction by the above name, is shown in 
Figs. 22 to 24. Here Ais the body casting, B B the 
weights swivelling on the pins C C, D the slide pins, E 
the spring, F F two rollers which press on the slide. This 
was designed as a simple compact automatic expansion 
gear suitable for small engines. It is capable of any 
required degree of sensitiveness, and is so powerful that it 
readily controls the expansion gear. The form of slide 
valve used may be the same as in Figs. 16 and 17. That 
shown in Fig. 17 has been chiefly used for large engines. 
The cut-off is varied by means of the link gear shown in 
Fig. 22, which has been arranged so that, with a mean 
load, the eccentric rod and valve rod are in line, and there 
is little or no slip on the block. The whole is hung on 
the governor stand. The maximum incline of the Tink 
should not exceed 1 in 6. 

Governor Power obtained with Springs.—This is much 
greater than can be obtained by the action of gravity in 
the same space. (See note B.) Fig. 9 shows an outline of 
a pendulum governor for an 8 horse power engine, and 
Fig. 25 shows that of the 8 horse power automatic expan- 
sion regulator to the same scale. The power of the former 
is 5.6 foot-pounds, and of the latter 37.2 foot-pounds. 
The dotted lines show the diameter of ball which, being 
raised the same height as the spring, will give an equal 
power. Fig. 26 shows the same for a 50 horse power 


engine with double springs; its governor power 1s 270 
foot-pounds, 


Comparing Figs. 9 and 25 in the 8 horse 





| governors. 


power engine, the spring governor is six times more 
powerful. The most advantageous travel for the balls 
may be shown to be half the maximum radius. The large 
governor is of unusual power. The expansion governor 
used at the Cardiff trials had about 90 foot-pounds 
governor power. The usual power for an 8 horse power 
engine is about 50 foot-pounds. (See note C.) 
Sensitiveness.—In this design the sensitiveness, or the 
variation from the mean speed required to traverse the 
governor, can be varied as desired. About 4 per cent. from 
the mean speed has been found best for small engines, and 
3 per cent. for large ones. The size of the flywheel must 
be such that the variation of speed in each semi-revolution 
is less than the variation of the governor. (See note D.) 
In the governor in Fig. 25, suppose for the sake of 
simplicity that the arms of the bell-crank levers are 
equal and at right angles; then in all positions the 
vertical rise of the spring equals the radial move- 
ment of the balls in Fig. 27. The divergent lines 


show the centrifugal force, at different speeds, for all| by link motion. 
The parts have been arranged | distances from the axis. The dark inclined or centripetal | separate expansion valve; and it will be seen that 


} 





| 
| 


| 


with different gears. It will be noticed that considerable 
variation from the mean load is required to produce 1 per 
cent. variation of speed. 

Applications of the Governors.—The expansion governor, 
as already noticed, has been adopted by Messrs. B. R. 
and F. Turner on all their 8 horse power engines since the 
Cardiff show of 1872. The first few made were however 
replaced by the later form which has been described. It 
has also been much used, acting upon the expansion 
valve, for various fixed engines made by Messrs. 
Turner themselves, and by y ali Allan Ransome 
and Co. and others. The expansion regulator has 
been extensively used by Messrs. Marshall Sons and Co. 
on engines of all sizes, fixed and portable, and on all their 
large stationary engines. It has been applied to large 
compound condensing engines, and has been comparatively 
much used for electric light engines. 

Indicator Diagrams.—Those for the expansion governor 
with single slide valve are identical with those produced 
A diagram is exhibited taken with a 


lines show the centripetal force due to the force of the | it is identical in general arrangement with those obtained 


springs, which with the rectangular spring governor will 


balls are closed, called the “initial compression.” 


| from the automatic regulator. 


APPENDIX. 
Note A.—In designing this governor and its valves, the 


vertical ordinate of this centripetal line at one inch com- | chief points to be arranged are the position and adjust- 


pression would show the stiffness of the spring in pounds | ment of the eccentrics. 
Obviously the spring may be made to | the eccentric the less the incline of the quadrant, and the 


per lineal inch. 


The less the linear adjustment of 


give any desired maximum or minimum speed of revolu- | more readily will the governor control the eccentric. 


| tion ; or the centripetal force may be balanced in all posi- | With condensing engines which do not require a late 


tions, if the inltial compression bears the same ratio | admission one port will suffice ; but with large non-con- 
to the total compression that the shorter radius does to densing engines which require steam tv be admitted to 


the longer. 


| 3%; the stroke triple ports may be necessary, and the 


Screwing up the Governor Springs.—This increases both | cut-off eccentric less than 25 deg. in advance of the main 


centripetal lines of Fig. 28. 


| the sensitiveness and the mean speed, as shown by the | valve eccentric. The main valve should have lap enough 
If screwed up too much, the | to open the port, say three-fourths its width at the end 


eae “* hunts,” because the speed required to open the | of the stroke, to get suitable compression and avoid back 
to reverse the engine, set the piston near the end of its | balls is greater than that at which they began to close. | pressure. The valve ports should be as close as possible 


The governor balls, when they 

unstable equilibrium and tamed rapidly from one extreme 
to the other. The speed‘ of the engine alternates from 
the maximum to the minimum, the governor balls pausing 
at the least radius while the speed rises, and vice versé. 

‘hese results from screwing up the spring are evidently 
true, whatever the form of the centripetal curve may be ; 
and are therefore the same in all known forms of spring 
To increase or diminish the speed of any 
spring governor, stiffer or weaker springs must be used, 
since screwing and unscrewing any particular spring 
would make it either too sensitive or too sluggish, except- 
ing for very small adjustment. (See note E.) 

Angle of the Bell-Cranks.—From Figs. 27 and 28 it 
appears that the mean position with a rectangular bell- 
crank by no means corresponds with the mean speed. 
To correct this, the centrifugal line must be curved as in 
Fig. 10, which can be done > increasing the angle of the 
bell-crank. 


begin to move, are in 


effect is indicated in 
the variation from the mean speed due to that position of 
ball. The angle chosen for the automatic expansion 
regulator is 96 deg. ; but for the governor with 5 per cent. 
speed limits the angle may be increased. These relations 
apply equally to the governor and to the crankshaft. 
The friction wheels were adopted instead of links, because 
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Height of Governor slides 


links and connexions were found to produce irregular 
variation curves, inadmissible where very sensitive and 
good governing is required. The relation between the 
position of the link-block and the point of cut-off is also 


shown in Fig. 31. The relation between the governorand | 


The effect of increasing the angle has been | 
very carefully calculated for a progressive series of angles | 
and for various variations from the mean speed. This | 
Figs. 29 and 30 by ‘‘ variation | 
curves,” the vertical height to which at any point shows | 


| without risk of admitting steam at the back edge with an 
| early cut off. The writer arranges these details without 
| the aid of a model by using the valve diagrams 5 and 7, 
| which were published in his letter to ENGINEERING, 
| January 1, 1869, vol. vii., page 14. The governor cannot 

be too powerful provided it be not too costly ; 5 to 8 foot- 
| pounds per N.H.P. has been found sufficient. 
| yote B.—The size of a spiral spring may be calculated 
| from the formula on page 304 of ‘* Rankine’s Useful Rules 
|and Tables ;” but experience with Salter’s springs, has 
| shown that the safe limit of stress is more than twice as 
| great as there given, namely, 60,000 to 70,000 per square 
linch with gin. to fin. wire and about 50,000 for $ in. 
| wire. Hence the work that can be done by springs of 
wire is four or five times as great as Rankine allows. 

For gin. wire and under, maximum, load in pounds 

__ 12,000 x (diameter of wire)* 
Mean radius of springs ~ 
Weight in pounds to deflect the spring 1 in. 
180,000 x (diameter)* 





Number of coils x (radius)*” 
The work in foot-pounds that can be stored up in a 
| spiral spring would lift it above 50 ft. Thus the weight 
of the spring in pounds need not exceed 7; the “ govern- 
ing power” in foot-pounds. 
| The coefficient of rigidity was noticed to be 12,600,000 
to 13,700,000 with 3 in. wire; 11,000,000 for 44; and 
| 10,600,000 to 10,900,000 for $ in. wire, in a few rough 
| experiments made with Salter’s springs. 
| Note C.—For the resistance due to friction will be 
inversely as the travel, the capability of overcoming this 
| varies with the radius. To give the least radius the maxi- 
|mum advantage (assuming that the maximum radius is 
| fixed), the least radius x travel must have a maximum 
| value, i.e., they must be equal. 
| It‘has{sometimes been supposed that because the 
| weights of a gravity governor are constant, and_ the 
| resistance of the spring is least at the least radius, there- 
| fore, the spring has a disadvantage. In either case the 
minimum centrifugal force is balanced and no more, the 
| weight at that time rising slower. 
| The two governors here described are numbers 6 and 
12 of aseries. After many unsuccessful attempts to form 
| a rational basis for this series, these sizes were drawn to 
| embody all the latest experience and logarithms taken of 
| all their similar parts from which were formed a series of 
| equidistant logarithms (i.e., in arithmetical progression) 
and from their corresponding number the intermediate 
sizes were drawn. 

Note D.—It is essential to good governing to have a 
sufficient flywheel. The “‘rules of thumb” usually found 
in engineers’ pocket-books ignore the laws of dynamics 
and are of no assistance. 

The writer has used the following approximate formula 
derived from Professor Rankine’s ‘‘ Useful Rules and 
Tables,” Rule XI., page 247 (q. v.) 

Let D=Diameter of flyweeel in feet, measured to 

centre of rim. 
N=Number of revolutions per minute. 
W=Weight of rim in cwts. 
V=The variation of speed per cent. of the mean 


speed. : 
w=! HP. x 65,800,000 
~~ Vx D?x N3 
or 
_AP»S x 4000 
~ Vx D?x N? 





Where A Pn S=area of cylinder in inches x mean pres- 
sure in pounds x stroke in feet. 

The above formule are for non-condensing engines 
cutting off at 4 to 3. 

For ordinary non-automatic expansion engines the con: 


the load on the piston is given in Fig. 32 ; it varies a little | stants in the above formule may be ¢ less, 
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FIRELESS TRAMWAY LOCOMOTIVE 


{(N.B.) 
page 248, 


Rankine’s ‘‘ Useful Rules and Tables,” 


AE =.19 in the above formula }. 


JS Pds 


Small engines are assisted to run steadily by the mo- 
mentum of the machinery they drive. 

The value of V, or the variation permissible in portable 
engines should not exceed 3 per cent. with an ordinary 
load and 4 per cent. heavily loaded. In fixed engines, 
for ordinary purposes, V=2s to 3 (per cent.) For good 
governing or special purposes, such as cotton spinning, 
the variation should not exceed 1? to 2 per cent. 

Note E.—It may be seen from Fig. 28 that the stiffness 
of the spring should vary as the square of the intended 
mean speed. 

Suppose the pressure on the spring at 100 revolutions at 
the maximum and minimum radii was 200 lb. and 100 lb. 
The springs to suit a variation 95 to 105 will be 


95 Pies 2 2 x 105 * 291 5 
100 (a) 90.2 and 200: (ims) 220.5. 


sec 


That is, the increase of resistance must be 220—90= 
130 


The speeds due to this spring screwed up for different 


speed, are shown in the following Table: 





| 
Revolutions, balls shut. . - “ so! 90| 95| 
Pressure on springs, balls shut we 64! 81) 90 
Increase of pressure as the ball opens| 130) 130 130 } 
Presssure on spring, balls open 194) 211' 220} 230; 251) 27 
Revolutions, balls open =e ..} 98) 102 105} 107] 112 

Variation, per cent. of mean speed ...| 10 6 £f| 3 1 


ae 


The speed at which it would become astatic is 114. 
Since any spring will give the right variation <t some 


| 
110] 
121) 
130} 


| 
100 
100 
130) 





speed it is often convenient to determine the correct | 


spring by experiment with a wrong one. 

Thus, if a governor with a spring whose stiffness is | 
50 lb. per inch, acts best when the engine runs at 95, 90 | 
being its proper speed, 


50 x (2)=# Ib. is the stiffness of spring required. 
Jo 


FIRELESS LOCOMOTIVES FOR TRAMWAYS. 
By G. Lentz, Director of the Locomotive Works, 
Hohenzollern, near Diisseldorf. 

WITHIN the past few years a very considerable increase 
has taken place in the construction of steam tramway 
lines in both Italy and Holland, and these lines are con- 
stantly being added to, almost to the exclusion of rail- 
ways on the old system, which they seem admirably 
adapted to augment and even replace in many instances. 

These cheap means of communication add largely tothe 
value of agricultural products, and are a great boon to the 
commercial population also, providing as they do ready 
and cheap transport of goods from the smaller hamlets to 
the larger commercial centres. 

In both these countries the highroads are, in a very 
liberal spirit, placed at the disposal of the tramway com- 
panies, and the latter have, therefore, not to spend large 
sums of money in acquiring the necessary land for the 
line ; since moreover station accommodation is generally 


| provided in hotels, restaurants, or inns, their chief expen- 


diture is for repairing works and sheds, and the land they 
are built on. By building these sheds as simply and 
cheaply as possible, large first outlay is avoided, and the 
financial success of the undertaking materially assisted. 
Against these advantages we find, on the other hand, 
very high working expenses ; to avoid smoke expensive 
coke only can be used for fuel, and this on the small grates 
cannot be advantageously burned, and steam is thus 
expensive. Costs for repairs are also heavy, and 
increase year after year with the continued wear and tear 
of machinery ; a large number of hands are necessarily 


| employed in working, cleaning, and repairing a large 


number of small locomotives, the wages for which figure 
as heavy items on the balance sheet. 
Another source of considerable expense to the owners 


| of steam tram lines is that of a causing confla- 


grations, for the damage of which the company are, of 


course, responsible. 


Many of these serious disadvantages of small loco- | 


motives on tram lines can be completely obviated by the 
adoption of fireless locomotives. In large stationary 


| boilers steam is produced of about 2401b. pressure ; the 


reservoir taking the place of the boiler on these fireless 


| tramway locomotives is then filled three-fourths with 





FOR JAVA. 


water, connected to the steam space of the stationary 
boiler, and steam admitted till the pressure is equal in 
both. In stationary boilers suitably constructed, any 
class of fuel, such as coal, wood, peat, straw, or sugar- 
cane may be advantageously used. 

The fireless locomotive, of which we give an outside 
elevation on the present page, and cross and longitudinal 
sections on pages 209 and 212, is one of a type of which a 
considerable number are being built by the Locomotiv 
Fabrik Hohenzollern, for Java. They are constructed 
with inside frames and inside cylinders ; the wheels are 
four in number and are coupled. The reversing gear is of 
the Joy type. The steam or hot-water reservoir rests on 
two cross stays connecting the longitudinal frames of the 
engine; it js a plain cylinder with bulged ends and a 
dome. On reference to the sections it will be seen 
that steam is taken from the dome of the reservoir 
through a perforated copper pipe leading into « reducing 
valve where the pressure is reduced to 100 Ib. per square 
inch, and the steam is then conveyed through a pipe of 
large diameter which passes through the water space of 
the reservoir and through the bottom where it divides, 
a branch leading to each valve-box. On reference to 
the longitudinal section it will be seen that a steam trap is 
formed at the termination of the large steam pipe, a 
smaller pipe leading some distance up into it, and very 
dry steam is thus obtained for the cylinders. This 
arrangement offers no doubt considerable advantage over 
the steam supply of ordinary small locomotives where 
frequently a large percentage of water is carried over into 
a —_— particularly when the boilers are worked 

ard. 

The steam reservoir of this tram engine is carefully 
protected by means of sheet iron, layers of felt, and air 
space from loss of heat by radiation, and it has been 
found by experience that the loss in pressure amounts to 
from 341b. per hour in summer to 7 lb. per hour in 
winter. 

The arrangement for admitting high-pressure steam into 
this boiler or reservoir are plainly shown in the sections. 
A valve, fitted with a coupling for connecting a flexible 
hose, is fixed to the back end of the boiler, and a steam 
feed pipe enters the boiler and extends down to the 

| bottom, where it enters a perforated pipe placed along 
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the bottom of the boiler. When steam is admitted a con- 


siderable ebullition takes place, all the water is evenly | 


heated through, dead water cannot lodge anywhere, and 
the boiler is, therefore, not liable to much wear and tear, 
and will last many years, while the small tubular boilers 
of locomotives are difficult to clean and repair, often 
badly fired and maintained, and while only lasting from 
five to eight years, cause heavy expenditures for repairs 
even during this time. 

In Fig. 4, on page 210, we illustrate a section of the 


| 


stationary boiler-house, showing the flexible hose con- | 


nexion to the tramway engine, while Fig. 5 represents a 
plan on a smaller scale of a boiler plant and changing 
station, showing the arrangements of sheds, rails, and 
sidings for a number of tram engines. 

It is evident that, with a properly constructed plant of 
stationary boilers of first-class workmanship—none other 
would be advisable for such high pressure, and an inju- 
dicious attempt to save in this plant might lead to serious 
difficulties—steam can be produced in the most economical 
manner ; hot feed, large grates, cheap fuel, and a reduced 
staff of attendants, all help to materially reduce the cost 
of steam. 


can easily attend to two boilers, and since each boiler can 
supply four locomotives, six men less are employed for 
every eight engines. Boiler repairs being all but avoided, 
a smaller number of standby locomotives are required, 
reducing not only the capital involved, but also cost for 
repairs, and requiring smaller repairing shops. 

Great benefits result to the travelling public from the 


absence of fire in these locomotives, there are no flying 


sparks, ashes, cinders, and unpleasant products of com- 
bustion, the engine and carriages remain longer clean, and 
costs for cleaning and repairs alike are reduced. There 
is also a saving in labour and fuel due to the circumstance, 
that the engines do not require to be lighted up in the 
morning ; they are charged before being brought into the 
sheds at night,‘and although they lose from 30 Ib. to 60 Ib. 
pressure during night, they are ready for work at any 
moment’s notice. 

The working expenses, consisting of wages and materials, 
amount to 4d. per mile for fireless locomotives, and 


| 5.44d. per mile for ordinary trim locomotives, or 36 per 


cent. higher, and although in the litter case the capital 


| involved is about 20 per cent. higher, tramway lines 


Returning now to the fireless tramway engines | 


we find that one engine driver is quite sufficient for each | 


locomotive, which results in the saving of a stoker, and 
although the stationary plant requires stokers, two men 





worked by fireless locomotives yield from 40 to 50 per cent. 
more profit than those worked by ordinary locomotives. 
Conditions occur frequently, where it is quite impossible 
to work tramways by ordinary locomotives ; for instance, 


in cases where there is danger of fire from flying sparks or 
dropping ashes, or where in consequence of existing cir- 
cumstances, the weight of the engine required for the 
traffic would exceed that admissible on the permanent way. 
The latter case may of course even exclude fireless loco- 
motives, but to explain this point more clearly, it will be 
best to investigate a few special cases. The two stations 
A and B, Fig. 6, the latter of which is situated about 


Fig. 6. 
B 


A 


| 
| 380 ft. higher than the former, are to be connected by a 
steam tramway ; the line is altogether about 1.86 miles 
long, of which two-thirds, or 1.26 is on an incline of 5 per 
| cent., the remaining third being level. The permanent 
way is to be constructed for loads on one pair of wheels 
| not exceeding 2.5 tons, and each train is to consist of 
| three carriages, which loaded will weigh 4 tons each, or a 
| total of 12 tons ; the engine to be strong enough to main- 
tain the highest speed allowed on tramways in Germany, 
viz., 9.3 miles an hour throughout the journey. ; 
With the fireless locomotives under consideration, it 
would become necessary to fill the engine at station A 
| having high pressure available for the ascent, while for 
the descent on the return journey, the lower pressure 
| would be ample. These conditions would in reality most 
| frequently exist, since water and fuel are more likely to 
| be easily obtained at the foot than at the top of the incline. 
| The mean train resistance at a speed of 9.3 miles per 
| hour on a horizontal line is about 22 Ib. to 24 lb. per ton, 
or it may rise with dirty rails to 26 lb. or 30 lb., we 
| will for our calculations take it to be 24 lb. per ton. The 
additional resistance due to an inclination of 5 per cent. 
| is about 110 lb., the engine therefore has to be constructed 
| for a total resistance of 134 lb. per ton. If we assume an 
engine weighing in working order 9} tons, we have a total 
| weight of train of 213 tons, the train resistance beingequal to 
2880 lb. The proportion of adhesion is about 1:7.2, which 
| is sufficient. The engine would require a hot water tank 
of the following dimensions: Let P represent the number 
of pounds of hot water in the tank, the distance the 
| train hastorun in feet, H the total height in feet to 
| which the train has to rise, and Qthe total weight of train 
in pounds. 
| Assuming an initial pressure of 15 atmospheres in the 
| reservoir, and working down to a terminal pressure of 
| about three atmospheres, we have about 4950 foot-pounds 
of work forevery pound of water. The quantity of water 


required is therefore 
24 x 13,200 


x 21.5 x 2240=4586 lb. of waters 





= 


| or nearly 459 gallons. 
| The hot-water reservoirs of engines weighing 9} tons 
have been made to contain 462 gallons of water, which 
| has been found amply sufficient. To construct an ordinary 
| locomotive for the same work would require some 73 horse 
| power, which could not well be obtained in less than 
113 tons weight, and this would necessitate heavier per- 
| manent way, and would require an extra amount of fuel 
and water to carry the additional dead weight. 

A very important advantage in favour of fireless loco- 
motives is the fact, that the power stored in the hot-water 
reservoir may be used as conditions require, and a uniform 
speed can be kept up on rising gradients as well as on 
level, a result not obtainable with ordinary locomotivs. 

Where the exhaust is used as chimney blast a slow speed 
causes, moreover, a slower combustion, and it is not a rare 
occurrence that locomotives come to a dead stop on steep 
gradients, an accident that cannot happen with fireless 
| locomotives, since they always possess a very large store 
| of power. 
| Supposing the three stations A BC, see Fig. 7, are to 
| be connected by a steam tram line, then the steam boiler 


A Cc 


| 
| a il 
B 


plant should be placed in B, so that the engines run the 

distances B, A, B and B, C, B, being in each case refilled 

| in B. The tramway line Rueil-Port-Marly, Marly le Roi, 
near Paris, is of this type. 

In case the line is of the type shown in Fig. 8, with the 

| two end stations at a low and the central station B at a 


B 


| : 
Fug.8 
A = 

high level, then, to be able to work light locomotives on 
| light permanent way, boilers should be situated at each 
| terminus, that is, at both A and C. 
Another type of line, of which a specimen is at present 

being laid out and fitted by the Hohenzollern Locomotive 
Works, is in the island of Java, connecting the stations 


Fug 9 


aS 
iP 


A 


Batavia - Kramat and Meester Cornelis, and is repre- 
sented in Fig. 9. The steam boilers are placed at both 
A and B, and the trains run A, B, A and B, C, B, being 
filled each time at A and B. 

On long lines, even if approximately level, the weight 
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of engine is necessarily larger in consequence of the large 
quantity of water to be carried. For lines where a train 
of about twenty tons has to be transported a distance of 
about twelve miles, the locomotives are constructed of 
fifteen tons weight, carrying 1000 gallons of water. 

For short distances and light weights, such as frequently 
occur on narrow gauge lines, the engines are very light 
and small, assuming a distance between two stations of 
only 1.25 miles (0.37 of which is on an incline of 1 : 40), 
and a train of but 6 tons weight to be taken out and home 
again; then the total distance travelled with steam is 
2.5 .387=2.13 miles, and an engine of 2.5 tons total 
weight, carrying about 100 gallons of water, would be 
found sufficient. Cases of this kind may be met with in 
sugar and other plantations, in ore and limestone pits or 
mines; in the latter case fireless locomotives are admir- 
ably adapted to run in the workings, where ordinary 
locomotives could not possibly be employed in conse- 
quence of the discharge of combustion gases. Frequently 
even the exhaust steam can, in plvces of this kind, be 
condensed by being discharged into the drains running 
along the bottom of the workings. 

As we have already shown, this system of fireless loco- 
motives is admirably adapted for steep gradients; in our 





fore, the engine we calculated of 94 tons total weight 
| carries 4540 lb. of water it would require 550 Ib. of steam 
| at the commencement of each journey. According to 
the facilities provided for charging the reservoirs the time 
required between the arrival of a locomotive and the de- 
parture of its train varies between 20 and 30 minutes ; if, 
therefore, a train is to start every five minutes from four 
to six engines will always be in the boiler-house for 
charging. Adding to a journey of 45 minutes, 25 minutes 
for charging, we have 70 minutes as the total time em- 
ployed, and if trains are to run every five minutes 14 
locomotives will be required, of which nine are running 
while five are being charged. Since these engines would 
probably be worked five days out of six, only three more 
engines would be required, and a reserve of three more 
would complete a plant of twenty locomotives for a con- 
stant service. it this service is carried on with 
the locomotives we have been several times referring to, 
of 9$ tons weight, we should require three boilers 
of 720 square feet of heating surface each to supply 
twelve engines every hour. The stationary plant should, 
however of course have one standing boiler, and consist 
of four boilers of this size. 

This system of fireless engines was first introduced by 
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first case we assumed gradients of 5 per cent., and a loco- | 
motive of 94 tons, working a train of three carriages of | 
four tons weight each. The same engine would be able to 
overcome gradients of 8 per cent. or 1 in 124 with only 
one carriage, while ordinary lines as steep as this would 
be considered problems for rack locomotives. 

An excellent field for the application of fireless engines 
is open insmall river steamers which have only to run 
short distances. In place of a boiler, these steamers carry 
a water reservoir, and they are charged with steam at the 
landing pier through well protected piping. On small 
steamers, boilers are frequently worked at great disad- 
vantage, they are indifferently attended to, difficult to 
clean, and frequently worked when in a dangerous con- 
dition. It will, moreover, be acknowledged that small 
marine boilers are difficult to manage, they have but little 
water space, steam rises and water falls rapidly, and it 
can only be surprising that explosions do not happen more 
frequently. 

For these reasons stated above, the fireless arrangement | 
appears admirably suited for small steamers. In lay- 
ing out the stationary boiler plant for supplying the 
necessary steam, economically constructed boilers with 
large water contents, steam room, and large steam sur- 
face should be provided, evaporating about 3.5 Ib. of | 
water per square foot of heating surface per hour. In | 
calculating the dimensions of the stationary plant it may | 
be assumed that about one-ninth of the contents of the | 
reservoirs has to be re-supplied at each charge ; if, there- | 


















HARTNELL’S GOVERNOR GEAR. 
To THE Eprror oF ENGINEERING. 

Srr,—I am somewhat amused at the letter from Mr. M, 
Powis Bale, and I much regret that I did not rise to speak 
with a sufficient degree of ‘‘ measured slowness ” to meet 
with his approval, and I regret it the more because it 
seems as if the absence of this more dignified method of 
rising slowly to speak had so startled or shocked Mr, 
Bale that he failed to understand what I said. 

What I said was that J thought no fear need be enter- 
tained as to the spiral springs in Mr. Hartnell’s governor 
being soon worn out or seriously impaired if they were (as 
they appeared to be) so proportioned that they were not 
unduly strained, as I had some spiral springs which had 
been at work in machinery which gave the springs from 
100 to 120 reciprocating movements per minute, and they 
had been at work from the year 1860 until now, and had 
worked for about the first ten years sixty hours per week, 
and since then for fifty-five hours per week without any 
sensible deterioration. I should state that I did not 
claim the credit (if any) of making the springs, as I bought 
them in the ordinary way from my regular spring maker, 
I may add that when I mentioned this fact to Sir H. 
Bessemer some time ago he mentioned some springs he 
had used which had shown great durability. 

I think it would not interest your readers generally to 
have to read all the details of the springs I referred to, 
but if Mr. Bale wishes for them, and will send me his 
address, I shall be very glad to give him all the particulars, 
or to show him one of the springs in question at work. 


ours truly, 
Loughborough. ARTHUR Pacer, 




































































































































































































































SovtH AvSTRALIAN Rartways.—We learn that the 
South Australian Government has re-elected Mr. James, of 
the colonial engineer-in-chief’s department, to take charge 
of a party intended to be despatched to the Northern 
Territory to survey the route of a proposed railway to 
Pine Creek. 





L. STERNE AND Co., Limitep.—We understand that the 
firm of Thomson, Sterne, and Co., Limited, who recently 
acquired large works at Hollinwood, Manchester, has, at 
a recent meeting of the shareholders, resolved to increase 
the capital of the company, and alter its designation to 
‘“*L, Sterne and Co., Limited.” The new works are 
intended for the manufacture of gas engines and feed- 
water heaters, and the present establishment in Glasgow 
for the making of smaller sizes of gas engines, emery 
wheels and machines, and spiral springs, &c. It will be 
remembered that Thomson, Sterne, and Co., Limited, are 
the sole makers of Clerk’s patent gas engine, which was 
awarded the Gold Medal at the Crystal Palace Electrical 
Exhibition of this year. 


THE THOMAS-GILCHRIST PROcESS IN STAFFORDSHIRE.— 
With reference tothe new Staffordshire Steel and Ingot 
Iron Company, Limited, recently noticed in our pages, 
specimens of the steel made during the recent trials are now 
on exhibition at the offices of the company at 17, Temple- 
row, Birmingham ; these specimens comprise tin and black 
plates stampings from 4 in. in diameter by 2in. deep; tin 
plates of charcoal quality, horse shoes and screws ; 3 in. 
boiler plates bent close hot and cold and flanged without any 
flaw ; Dutt welded tubes flanged and bent close without 
flaw ; rivets and Galloway tubes. The peculiarity of this 
exhibition is that none of the articles were made under 
the control of the new company or those interested in the 
process, but were turned out in the works of leading firms 
in the district, who purchased and experimented on the 
metal for their own satisfaction. 





EXAMINATIONS OF THE SocreTy OF ARTS, MANUFAC- 
TURES, AND COMMERCE.—PROGRAMME FOR 1883,—The 
attention of secretaries of institutions and others interested 
in the Society of Arts’ examinations is especially drawn 
to the fact that important alterations have been made in 
the examination system. The following are the principal 
points in which changes have been made since the publi- 
cation of last year’s programme :—1, The examination in 
subjects of ‘‘Commercial Knowledge” have been re- 
newed. 2, The three subjects, ‘‘ Clothing,” ‘‘ Cookery,” 
‘* Housekeeping,” &c., will be comprised in asingle paper, 





Dr. Lamm, of New Orleans, in 1872, and the first engines 
were started on this principle in 1874. Dr. Lamm, how- 
ever, died soon afterwards. M. Lion Francq, of Paris, | 
built an engine on this principle in 1874-75, in which he 
introduced numerous improvements, and in the following 
year a series of careful trials were made with these engines. 
At present M. Lion Francq is manager of the Compagnie | 
Continentale d’ Exploitation des Locomotives sans Foyer in 
Paris, and this company is working the system of fire- 
less locomotives. 

As we have mentioned in an early part of this paper, 
the Hohenzollern Locomotive Works, at Diisseldorf, are 
at present building a large number of fireless locomotives 
and plant for Java, and an interesting series of com- 
parative trials is now being carried out on an experi- | 
mental line near to these works, between fireless and 
ordinary locomotives. 

The fireless locomotives are being fed from one of the 
stationary boilers built for Java and run the whole dis- 
tance for which they are afterwards intended, drawing 
behind them the proper train weight. These trials affor 
an excellent opportunity for all interested in light and 
cheap steam tramway traffic, to compare the fireless with 
the old system. 





Tue UnirepSrates Navy.—The total cost of the vessels 
composing the United States Navy is officially returned 
at 72,345,778 dols. The expenditure made on repairs since 
1865 has been 23,075,000 dols. 





| 4. No prizes will be given in any subject. 
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under the head of ‘‘ Domestic Economy.” The examina- 
tion in ‘‘ Health” will be continued under the title of 
“Sanitary Knowledge.” fee of 2s, 6d. will be re- 
quired from each candidate in each subject, except 

ractical Music, for which special fees are required. 
5. Certificates 
in three classes will be given. 6. The restriction as to the 
age of the candidates has been removed. 7. An examina- 
tion will be held in any subject of ‘*‘ Commercial Know- 
ledge,” in addition to those already in the programme, for 
which twenty-five candidates offer themselves, provided 
the Council approve of the subject. The subjects of 
examination for 1883 will be: 1. Arithmetic. 2. English 
(including composition and correspondence, and précis 
writing). 3. Book-keeping. 4. Commercial Geography 
istory. 5. Shorthand. 6. French. 7. German, 
8. Italian. 9. Spanish. 10. Political Economy. 11. 
Domestic Economy. 12. Sanitary Knowledge. 13. Theory 
of Music. 14. Practical Music. In addition to the above 
subjects, the Society will provide for an examination in 
any other subject which may fairly be comprised in 
‘*Commercial Knowledge,” and of which the Council 
approve, provided not less than twenty-five candidates are 
guaranteed for such subject. _The examinations in all the 
subjects, except Practical Music, will be held on the 
evenings on Monday the 9th, Tuesday the 10th, and 
Wednesday, the 11th of April. The complete programmes 
can be had upon application to the Secretary of the 
Society of Arts, John-street, Adelphi, W.C. 
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NOTES FRUM THE UNITED STATES. 
PHILADELPHIA, August 16. 

TuE iron market east is strong and steady. No 
weakness is apparent in any direction. The expected 
fall trade is not felt as yet, because of the uncertainty 
as to the western strike. Rumours were industriously 
circulated for a few days which made it appear the 
iron workers were on the point of yielding, but they 
have since come out in a denial of such probabilities, 
The strike will probably continue through September 
—speaking only from present indications. The only 
force that will bring it to a close is an active demand. 
Your correspondent has taken occasion to take the 
views of some of the best informed among Philadelphia 
manufacturers, and they are generallv of opinion that 
the demand for finished iron car “e met outside of 
Pittsburgh at easy prices; such as will not open the 
door for importations. Our importers do not express 
themselves confidently as to a large fall trade for two 
or three reasons, yet they have sent several inquiries 
for large lots of bar, sheet, plate, and other classes of 
iron. Consumers have taken foreign quotations for 
the purpose of protecting themselves in case a short 
American demand should set in unexpectedly. Bar is 
selling at 2.55 cents per pound. Foundry iron is in 
active request at 26dols. No. 2 iron sells at 24dols. 
Grey forge for mill is active at 22dols. and 23 dols. 
Very little Bessemer is sold. Buyers are waiting for 
a decline in ocean freights. 

The American export trade is expected to be large 
because of the fact officially ascertained that the 
surplus will be 196,000,000 bushels wheat, and total 
wheat crop 570,000,000, the largest known. Very little 
has been moved yet, and farmers seem in no hurry to 
sell. 

The speculators see but little opportunity to control 
prices, and are standing back. 

The western manufacturers of iron have hopes of 
resuming during September, or by October 1 at latest, 
on their own terms. Southern furnaces are all sold 
two to six months ahead, and prices are very firm. 
Tank iron is quiet this week at 34, refined 3}; shell, 
4 cents ; flange, 5 cents. 

Angle iron is quoted at 3 cents, beams, 4 cents; chan- 
nels, 4.2;3; ; at 3.40 dols, ; old rails are dull and 
scarce at 26.50 dols. ; steel blooms, 37 dols. ; spie- 
geleisen, 37 dols. ; iron rails, 44.50 dols. Scrap is very 
scarce and firm, Several lots of heavy selected sold this 
week at 29 dols. to 30 dols., though ordinary sales from 
ship at New York are 27 dols. to 29 dols. A reduc- 
tion in steel rail duties from 8 dols. to 14 dols. is 
probable, though a powerful influence will be inter- 
posed to prevent a reduction below 8 dols. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was again strong last Thursday, but it closed near the 
lowest price, which was still fully 1d. per ton over the 
closing quotations of the previous day. A good business 
was done in the course of the forenoon at from 50s. 1d. 
up to 50s. 3d. cash, and from 50s. 4d. up to 50s. 54d. one 
month; and at the close there were buyers offering 
50s. 2d. cash, and 50s. 54d. one month, and sellers want- 
ing 4d. per ton higher. There was a steady market in the 
afternoon, with a moderate amount of business transacted 
at from 50s. 3d. up to 50s. 4d. and then down to 50s. 14d. 
cash, and at 50s. 64d. down to 50s. 5d. one month, the close 
being sellers at the lowest quotations and buyers near. 
Friday's market was firmer and prices closed with a gain 
of 14d. per ton over the quotations current at the close on 
the previous day, and 2d. over the final quotation on the 
previous Friday. There were transactions during the 
morning at from 50s. O4d. up to 50s. 4d. cash, also at 
50s. 34d. up fo 50s. 6d. one month, the close being 
sellers wanting 50s. 4d. cash and 50s. 64d. one month, 
and buyers near. Business was done in the after- 
noon at from 50s. 34d. down to 50s. 2d., and then 
back to 50s. 3d. cash, also at 50s. 5d. and 50s. 6d. one 
month. At the close there were sellers wanting 50s. 3d. 
cash and 60s. 6d. one month, and buyers near. Mon- 
day’s warrant market opened firmer in the morning 
with business on forenoon ’Change at from 50s. 23d. 
to 50s. 54d. cash, and at from 50s. 6d. to 50s. 84d. one 
month, the market closing with sellers 50s. 54d. cash and 
50s, 84d. one month, buyers near. Business was done in 
the afternoon market at from 50s. 54d. to 50s. 64d. and'down 
to 50s. 5d. cash, also at from 50s. 84d. to 50s. 9d. and 
back to 50s. 8d. one month; at the close of the market 
there were sellers at 50s. 54d. cash and 50s. 84d. one 
month, and buyers near. The warrant market opened 
firm yesterday forenoon with business done at from 
50s. 6d. to 50s. 9d. cash, and at from 50s. 9d. to 50s, 114d. 
one month; sellers at the close of the market asking 
50s. 7d. cash and 50s. 10d. one month, and buyers near. 
In the afternoon market business was done at from 
50s. 64d. down to 50s. 5d. cash, and at from 50s. 10d. 
down to 50s. 7d. one month; the market closing with 
buyers at 50s. 5d. and 50s. 8d. cash and one month respec- 
tively, and sellers asking 1d. more per ton. Business 
was done during this morning’s market at from 50s. 44d. 
up to 50s. 7d. cash, also at from 50s. 74d. to 50s. 10d. one 
month ; the market closing with sellers accepting 50s. 54d. 
cash, and 50s. 8d. one month, and buyers near. In the 
afternoon market business was done at from 50s. 14d. 
down to 49s. 10d. cash, and at from 50s. 3d. down to 
50s. 1d. one month; sellers at the close wanting 49s. 








cash and 50s. 1d. one month, buyers offering 1d. per ton 
less. There is still but very little outside buying, so that the 
fluctuations in price are mainly the result of the operations 
of those who are directly engaged in the trade. A 
certain amount of uncertainty continues regarding the 
renewal of the arrangement for keeping down the number 
of furnaces in blast both in Scotland and in the Cleveland 
district. Several meetings of the ironmasters have been 
held in reference to the subject, and the uncertainty will 
doubtless continue until the question of continuing the 
arrangement is decided either one way or the other. The 
Middlesbrough ironmasters are most anxious for it to be 
continued, and their brethren in Scotland have been 
wavering round in the same direction. So far as the 
demand goes it is still good, as evinced by the shipments 
and the heavy deliveries to the local works. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
13,151 tons, as compared with 14,083 tons in the preced- 
ing week and 11,239 in the corresponding week of last 
year. The heaviest shipments included 2751 tons to 
Canada, 1700 tons to the United States, 360 tons to India, 
530 tons to Australia, &c., 1500 tons to Germany, 1075 
tons to Russia, 1300 tons to Holland, 400 tons to Spain 
and Portugal. 


The Proposed Killin and Loch Tay Railway.—A meeting 
of those interested in promoting the Killin and Loch Tay 
Railway was lately held—Lord Breadalbane presiding. 
After much discussion as to the cost of making the line, 
the benefit the district would derive from it, and the large 
traffic that the steamers are making on Loch Tay, it was 
decided to form a committee to promote the undertaking 
and to push it forward. The committee is to canvass the 
district for shareholders. 


The Proposed Garelochhead Railway.—A very enthu- 
siastic and influential meeting was held in Helensburgh 
last week for the purpose of considering the proposal to 
construct a line of an tome in connexion with the North 
British system from that town to Portincaple, by way of 
Row, Shandon, and Garelochhead. In the course of the 
proceedings, it was explained by the engineer in attend- 
ance what course it was intended to carry the proposed 
line. He stated that the steepest gradient on the line 
would be 1 in 60. After a long and exhaustive discussion, 
a committee was formed to consider what action should 
be taken in the way of promoting the scheme. 

The Electric Light at Inverness.—The director of the 
Highland Railway Company have recently had under 
consideration proposals from several electric appliance 
companies to light the Inverness Station, the Station 
Hotel, the offices, and the company’s works by electricity. 


Parkhead Steel Works.—At the Parkhead Tron and Steel 
Forge and Rolling Mills, Messrs. I. and W. Beardmore 
have just completed a splendid new addition to their 
already very extensive works, in the shape of another 
bar-rolling department. The formal inauguration of this 
new department took place last Thursday in presence of a 
large company of gentlemen, many of whom are engaged 
in = engineering, shipbuilding, and allied branches of 
trade. 


The Clyde Ship Joiners.—At present there are on strike 
over a large portion of the Clyde many hundreds of ship 
joiners, in consequence of the employers declining to con- 
cede an advance of wae to the extent of 4d. per hour. 
The strike began last Friday. Since then meetings of 
the men have been held in Govan and Partick to report 
progress, and on both sides there seems to be a disposition 
not to ‘cave in.” An offer has been made to the men on 
the part of the North German Lloyd’s Company to give 
employment to 200 or 300 hands at an advance of 2s. 6d. 

yer week to finish the two vessels which Messrs. John 
Plder and Co. have in progress for that company. The 
men have declined the offer. Already the Buteh mail 
steamer Princess Wilhelmina has set out for Amsterdam 
from Messrs. Elder and Co.’s yard in order to have 
her joiner work completed, and it is expected that the 
North German Lloyd’s steamer Werra will be taken to 
Bremen for the same purpose. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Hull and Barnsley Railway Company.—The half- 
yearly meeting of the shareholders in this company was 
held in the Public Rooms, Hull, on Saturday afternoon, 
there being a large attendance. Lieutenant-Colonel Smith, 
chairman of the company, presided. In moving the adop- 
tion of the report the chairman said the registered number 
of the shareholders on the 30th June last was 7914. On 
February 25, at the last half-yearly meeting, the number 
was 8022, so that there was a reduction of a little over a 
hundred during the half-year. Perhaps the most impor- 
tant item in the accounts was the amount expended in the 
construction of the works. The expenditure on capital 
under this head was 529,063. 18s. 8d. The number of 
men employed on the —e at the date of the previous 
half-year’s report was 3800. In the last report the number 
was 4900, but more had since been engaged, and with 
2000 men at the docks, the total employed was about 8000. 
Thé chairman then referred to the action of the directors 
in sanctioning the issue of mortgage bonds to the extent 
of 500,0007. at 44 per cent. terminable in five years from 
the date of issue. With the exception of a small amount 
the whole of these bonds had been applied for and allotted. 
The motion was seconded by Mr. J. Fisher, J.P., deputy 
chairman, and unanimously adopted. 

Improved Railway Communication with Glossop.—The 
increase of traffic at Glossop has led the Manchester, 
Sheftield, and Lincolnshire Railway Company to consider 


the advisability of making improved communication with | I 4 
| large quantities of wool and grain from the back country 
| are drayed into town. 


the town. Plans and specifications have been prepared 
for widening the line between Glossop and Dinting 





Juntion, where the Glossop branch joins the main line, 
The branch, at present a single line, is about to be 
doubled ; additional waiting-rooms and other alterations 
will be made at Dinting Junction, and both the passenger 
and goods stations at Glossop will be extensively altered. 
The Glossop Corporation will contribute, along with Lord 
Howard, towards the cost of widening of the bridges at 
Glossop necessitated by the doubling of the railway. The 
cost of the work will probably approach 25,000/. The 
contract for doubling the line has been let to Messrs. 
Benton and Woodiwiss. 


The New Yorkshire Extension of the Great Eastern 
Company.—The new railway extension to Yorkshire, 
owned jointly by the Great Eastern and Great Northern 
Companies, is now in full working operation, the traffic 
being worked principally by the Eastern Company, who 
have had some new seen fe Bo engines made specially for 
that service. Some six-wheel coupled goods engines have 
been built by Messrs. Kitson, of Leeds, and are sufficiently 
powerful to draw very heavy goods or coal trains. The 
passenger engines were built at the company’s works at 
Stratford, and consist of front wheel, coupled and single 
driving wheel engines, with outside cylinder. About 
thirty trains run daily between Doncaster and March in 
connexion with through trains from that place to London 
and all parts of the Great Eastern Company’s systems, 
and it is intended next month to run five express trains 
daily each way between Doncaster and London (Liver- 
pool-street). 

Staveley Coal and Iron Company, Limited.—At the ordi- 
nary general meeting of shareholders, which will be held 
at Manchester on September 5, the directors will report 
that the profits from the various business operations of 
the company amount for the past year to over 49,000U. 
This added to the balance brought forward from the last 
financial statement, will make a total balance of over 
78,0007. It will be proposed to declare a dividend of 2/7. 
a share on the A and C shares, and 6s. 8d. a share on the 
B and D shares. An interim dividend was paid in 
February last, which absorbed over 26,000/. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
ood attendance on Change, and the market was firmer. 
Messrs. Connal and Co., the warrant storekeepers here, 
had a stock of 116,981 tons, which was a decrease of 370 
tons on the previous week. No. 3 Cleveland pig was 
quoted 44s. 3d. per ton, but makers declined to sell for 
less than 44s. 6d. No. 4 forge was 1s. per ton below that 
figure. During the past month the heavy shipments have 
been a notable feature, and it is expected that the official 
figures will show that about 90,000 tons will have been 
exported from Middlesbrough during August. The 
increase is chiefly due to the extra deliveries on foreign 
and Scotch account. America has taken a few good 
cargoes and has helped to swell the total. 


The Manufactured Iron Trade.—All branches of the 
manufactured iron trade continue brisk, and prices have 
rather stiffened during the past few days owing to ship- 
builders and merchants covering sales. Ship plates are 

uoted at 6/. 15s. per ton, and angles 6/. at works, less 
the usual discount. A few orders for steamers have 
recently been placed on the north-east coast, and this 
fact combined with the improved feeling in iron trade 
circles has imparted a more buoyant tone to the manu- 
factured iron trade. 

Engineering and Shipbuilding. — Engineering remains 
steady, and orders recently secured on both foreign and 
home account have extended{the lease of good trade in this 
industry. The general iron foundry trade, however, con- 
tinues quiet. On the Tyne, Wear, and Tees all the ship- 
building yards are as busy as possible, and will be kept 
so for many months to come. 

Coal and Coke Trade.—The fuel trade is rather better. 
Coke quotations keep firm. There is a large turnover in 
all kinds of coal. 


The Restriction in the Make of Pig Iron.—It is generall 
believed that the Scotch and Cleveland ironmasters will 
agree to a similar plan to that which has been in operation 
for the past twelve months for the restriction in the make 
of pig iron in the two districts. 


The Steel Trade.—For the past fortnight the steel trade 
has been steady, the prices of rails being quoted 5/. 10s. 

rton. No large contracts, however, have been made 
ately, and these figures are more nominal than actual. 














Tue HIGHLAND AGRICULTURAL SocteTy.—At the sheaf 
binder trials of the Highland Agricultural Society, which 
took place on Wednesday, Messrs. Hornsby and Sons 
received the first prize, Mr. W. A. Wood being second, 
and Messrs. Howard, of Bedford, third. 





Tue New ATLANTIC CABLE.—We are informed by W 
T. Henley’s Telegraph Works Company that the break- 
ing strain of their new cable for European, Canadian, 
American, and Asiatic Cable Company, as given by tests 
at Messrs. Brown and Lennox’s, is 10 tons instead of 
8 tons, as given in our leader on the subject last week. 





New ZEALAND RaItways.—At a meeting held at Fairlie 
Creek, Timario, it was resolved to urge the New Zealand 
Government to complete the Albury Railway extension 
and telegraph to that place. The Albury Railway is 
stated to be the best paying one in New Zealand, and 
owing to the non-completion of the line to Fairlie Creek, 
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THE PRIVATE BUSINESS OF SESSION 
1882. 

A sHort timesince we presented our readers with a 
statement showing the progress of Parliamentary 
private business to Whitsuntide. We now propose 
completing the history to the close of the session, 
taking care, as on the former occasion, to avoid 
unnecessary repetition of matter which has already 
appeared in our intermediate issues. 

While what for the present purpose, may be styled 
the public section of Parliamentary business, has 
resulted in the proportions of Falstaff’s tavern bill, 


with a ha’porth of legislation to all that intolerable 
quantity of talk, and what the working community 
have got out of it (possibly as a hint to stifle irre- 
verent criticism), is an addition to—when they were 
hoping for a reduction of—the Income Tax; see 
what comes of a few steady-going members sitting 
down to their work in a business-like way, and 
acting promptly on their deliberations. In about 
half the time consumed by our political chiefs in 
contributing their mite to the statute book, Private 
Bill Committees have dealt with measures which, 
tested by the national standard coin, involve con- 
siderably more money as regards railways, tram- 
| ways, gas and water alone, than the entire revenue 
lof the United Kingdom, being close upon 
80,000,0001., to which must be added the sum 
applied for under corporation dock and harbour, and 
miscellaneous Bills. 

As we intend, in accordance with recent practice, 


exclusively with railways, we purpose in pursuing 
this article, to eliminate railway statistics, and con- 
fine our details to other Bills, but in commenting 
upon the business generally, railways will, of course, 
be included. Out of the 320 Bills of all classes 
deposited at the Private Bill Office of the House 
of Commons in December last, and a few subse- 
quently introduced, 229 have received the royal 
assent, being only three short of the total number 
presented in Session 1881. 

If those unapproachable beings who officiate in 
| the Private Bill and Committee Clerks’ Offices of 
| the respective Houses will allow us to mingle them 
| with the common herd in recapitulating the feats of 
| the session, we would in passing, offer our testimony 
to the admirable manner in which, what must at 
|certain points have been comparatively arduous 
| labour, has been performed, but we tender the com- 
| pliment without prejudice, as lawyers say, in the 
| event of its being rejected. 

Classifying the Acts under the same heads as we 
adopted in analysing the Gazette notices and 
| omitting railways, we take tramways first, of which 
|the following have been authorised: Accrington 

Corporation, Alford and Sutton, Brighton District, 
| Coventry District, Edinburgh-street (Mechanical 
| Power), Edinburgh-street (Morningside Extension), 
| Gateshead and District, Ipswich (Extension), Liver- 
pool, London Southern, London-street (Extension), 





North Metropolitan, Norwood District, Peckham, 
| East Dulwich and Crystal Palace, Plymouth and 
| District, Ramsgate and Margate, South London, 
| Swansea (Extensions), and West Metropolitan. 

The tramways sanctioned by Provisional Orders 
|of the Board of Trade, are Aldershot and Farn- 


. | Northampton Extensions, North London Suburban, 


-| borough Amendment, Birkdale and Southport, 
Bristol, Burnley and District, Birmingham and | 


Aston, Birmingham and Suburban, Birmingham 
and Western Districts, Great Yarmouth, Highgate- 
hill, Isle of Axholme and Marshland, Leamington 
and Warwick, London South District, Manchester 
Carriage and Tramway Company, Manchester 
Bury and Rochdale Extensions, North Shields and 
District Extension, North Staffordshire, Oldham 
Borough Extensions, Pontypridd and Rhondda 
Valley, Sea View and Brading Harbour, Stafford- 
shire Extension, Sunderland Extension, Walsall 
and District, and Weston-super-Mare. 

The Bills passed with reference to docks and 
|harbours, comprise Alexandra (Newport) Dock, 


| Belfast Harbour, Blyth Harbour, Bristol Port and 





| Harbour Improvement, East and West India Dock 
Extension, London and St. Katharine’s Docks, 
Londonderry Port and Harbour, Maryport District 
and Harbour, Mersey Docks and Harbour Board, 
Milford Docks, Millwall Dock, Newhaven Harbour, 
Portsoy Harbour, Southampton Harbour, Sutton 
Bridge Dock, Whitehaven Harbour and Dock, and 
Workington Dock and Harbour. There was no 
pier Bill proper last session, but the pier and 
harbour undertakings sanctioned by Provisional 
Orders, comprise Bridlington, Broadstairs, Carn- 
lough, Exmouth, Greenock, Holywood, Johns- 
haven, Kettletoft, Penmaenmawr, Plymouth, 
Rothesay, Seabrook, Southend, Stonehaven, Wey- 
mouth, and Worthing (West). 

The water Bills which received the royal assent 
(exclusive of such municipal corporation Bills as 
relate also to water) include Bristol, Busby, Drif- 
field and district, Dundee, East Warwickshire, 
Fulwood and Whittingham, Glasgow, Horncastle, 
Maidstone, Newquay, Northampton, Queenstown, 
Ross District, St. Helen’s, South Essex, Stroud, 





| 





and Todmorden. The Provisional Orders sanc- 
tioned with respect to water, affect Calne, Cromer, 
Denbigh, and: Kenilworth. 

The following gas Bills (proper) have passed 
successfully : Ascot District, Bromsgroove, Dundee, 
Exmouth, Glasgow, Liverpool United Gaslight 
Company, Northwick, Oxford, Rothwell, Rugby, 
South Metropolitan, Tottenham and Edmonton, 
Tredegar, and Westgate and Birchington. The 
gas Provisional Orders relate to Brecon, High 
Wycombe, Kettering, Portsea, Redditch, Salisbury, 
and Sheffield. 

The seven Bills for incorporating electric light 





shortly to publish a synopsis of the session dealing | 


|Channel Dock, Bute Docks, Cardiff, Dartmouth | 


companies were suspended for a time, and after- 
| wards quashed by the Electric Lighting Bill, which 
| authorises the Board of Trade to grant licenses 
| and Provisional Orders for the supply of electricity, 
| and among other provisions enacts that the Board 
| may in certain events revoke an Act of Parliament, 
which has rather the appearance of a supreme head 
of the State with something superseding it. 

| The measures passed in response to applications 
|from municipal corporations and other local autho- 
rities include Accrington Improvement, Alnwick 
| Corporation, Birkenhead Borough, Blackburn Im- 
| provement, Bolton Improvement, Chadderton Im- 
|provement, Derby Corporation, Dundee Police, 
| Edinburgh Municipal and Police Extension, Glas- 
| gow Corporation and Police, Greenock Corporation 
and Board*of Police, Halifax Corporation, Hud- 
dersfield Corporation, Hull Extension and Im- 
provement, Liverpool Improvement, Macclesfield 
| Corporation, Manchester Corporation, Newcastle- 
upon-Tyne Corporation (Loans, &c.), Newcastle- 
upon-Tyne Improvement, Northampton Corporation, 
Nottingham Corporation, Oswaltwistle Local Board, 
Padiham and Hapton Local Board, Rotherham 
Corporation, Swansea Corporation Loans, Tyne- 
mouth Corporation, West Ham Local Board, and 
Wolverhampton Corporation Loans. Under this 
|head a sessional order was made by the House 
|of Commons for the guidance of the Select Com- 
|mittee, to whom were referred all private Bills 
| promoted by municipal and other local autho- 
|rities by which it was proposed to create powers, 
| that deviated from or were in extension of or 
| repugnant to the general law, and the Committee 
| was to report specially thereon. The order very 
jmuch resembles a mandate for the better obser- 
vance of the Eighth Commandment by muni- 
cipal and other local authorities, and is so far 
regarded in that light by the House of Commons 
that it has since, after debate and amendment, 
been passed into a permanent Standing Order. 

The remaining Bills sanctioned may be called 
miscellaneous and comprise the following: Agri- 
cultural Company of Mauritius, Belfast Presbyterian 
College, Bristol City Corporation of the Poor, 
Carnarvon (Morfa Sciont Common), City of Glas- 
gow Bank (Liquidation), Corbett’s Estate, Cyfarthfa 
Works, Dover Harbour, Ear] of Aylesford’s Estates, 
Essex County Loans, Glasgow Court House, Green- 
wich and Millwall Subway, Harris’s Endowment and 
Dundee Education, Ionian Bank, King’s College, 
London, Lecky and Smith’s Patent, Limehouse 
Subway, London (City) Court, London Riverside 
Fish Market, Lower Thames Valley Main Sewerage 
Board, Maharajah Duleep Sing’s Estate, Metro- 
politan Markets (Fish, &c.), Metropolitan Street 
Improvements Act, 1877 (Amendment), Metro- 
| politan Board of Works (various powers), Moore- 
| street Market and North Dublin City Improvement, 
North British and Mercantile Insurance Company, 
Peckham, Lewisham, and Catford Bridge Road, 
Railway Working and Management Company, St. 
Pancras Guardians of the Poor, St. Philip’s Church 
(Liverpool), Sawley, Harrington, and Shardlow 
(Cavendish) Bridges, Scottish Widows’ Fund and 
Life Assurance Society, South Kerry Waste Lands 
Reclamation, South London Market, South Stafford- 
shire Mines Drainage, Stourhead Settled Estates, 
and Walton Vicarage. 

The South-Eastern Railway (Channel Tunnel) 
and the Channel Tunnel Railway Bills awaited 
second reading by continual postponement until 
the 15th of August, when they were withdrawn, 
}and it is intended to refer the whole subject to a 
| joint committee of both houses. 

The proposed amendments of the Standing 
| Orders in accordance with the report of the Select 
| Committee as to payment of interest during con- 
|struction of works, were kept open—pending an 
| arrangement upon the basis of that bane to English 
legislation, compromise—to a late period of the 


|session and then dropped. Itis, however, expected 
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that the matter will ultimately be relegated to the 


Board of Trade with retrospective action. The 
promotors of the Hull, Barnsley, &c., Railway, 
who, as everybody acquainted with these matters 
knows, are the originators of and most deeply 
interested in this movement, clung to their 
‘*interest” Bill providing for number one, to the 
latest gasp, and only withdrew it when the game 
became evidently hopeless. This Bill is in itself 
one of the most curious specimens ever produced, 
consisting of more than thirteen pages of historic 
preamble, and half a page of enactment. 

At the eleventh hour of the session three new 
private Bills were started, viz., ‘‘ Metropolitan 
Street Improvements Act, 1877 (Amendment),” 
** Dover Harbour,” and the ‘‘ Ionian Bank.” The 
Metropolitan Street Bill is promoted by the 
Metropolitan Board of Works, and its late intro- 
duction is extenuated by the Board having to await 
the proceedings of the Select Committee on the 
working of the Artisans’ and Labourers’ Dwellings 
Improvement Acts, 1875 and 1879, who ultimately 
reported that the Board should forthwith be 
relieved of the obligations imposed by Section 33 
of the Act of 1877, and the present Act provides 
accordingly. Dover Harbour Bill does not con- 
descend to offer in its preamble any excuse for 
non-presentation in the usual way. The objects 
contemplated are (A) the extension of the exist- 
ing Amiralty Pier 550 ft. eastwards; (B) the 
erection of a pier or breakwater commenc- 
ing east of the landwater end (whatever that may 
mean) of the Castle Jetty, and extending south- 
wards 1900 ft.; and (C) a breakwater commencing 
800 ft. south of the work lettered (B) and extending 
thence southward 1200 ft., and then continuing 
south-westward 2100 ft., and terminating 600 ft. 
from the termination of pier A. The Bill states 
that all the above works will terminate in the 
bed of the sea, which is hardly a consummation 
devoutly to be wished, but considering that some- 
thing similar to them has been threatened now for 
a considerable number of years and hitherto ended 
in smoke, what the public would prefer to know is 
when, as well as where, they are likely to begin. 
The works are entrusted to the Dover Harbour 
Board, which may apply to the purposes of this Act, 
any money raised by or accruing to them under the 
former Harbour Acts; the Board may also borrow 
on the security of their revenue and property 
800,000/. The South-Eastern and Chatham and 
Dover Railway Companies are authorised to sub- 
scribe and lend 50,0001. each, or they may guaran- 
tee interest on 150,000]. each. The time limited 
for completion of the works is fifteen years, during 
which period one of the most eligible towns of the 
kingdom is consequently barred to private enter- 
prise in this respect. 

The introduction of the Ionian Bank Bill in this 
irregular manner suggests the idea of a nervous 
man starting out of his sleep under the impression 
he has wronged his neighbour, and rushing off to 
make reparation before a policeman knocks at his 
door; for the preamble states as the ground for 
tendering the Bill, that doubts have recently arisen 
as to whether certain of the transactions of the 
Bank have been in accordance with the powers 
vested in the company; next follows a confession 
of the particular sins which depress the Bank’s 
spirits, with a protestation that they were done in 
good faith, or, in schoolboy language, that the 
Bank ‘‘didn’t go to do it,” and it is expedient to 
remove all doubts as to their validity; then the 
enactment part, which is about half the length of 
the preamble, declares all the dreaded immorality 
legal, prospectively and retrospectively, and the 
Bank walks out of Parliament in that state which 
used in the palmy days of debtors’ prisons to be 
termed ‘‘ whitewashed.” 

Among the most notable products of so notable 
a session may be reckoned the Regent’s Canal City 


and Docks Railway and the Metropolitan Outer | 


Circle Railway, the objects of which bear a strong 
family resemblance to each other, and in both 
instances the powers granted have been consider- 
ably handicapped by clauses ; the Hull, Barnsley, 
&c., Railway, with docks at Hull and about thirty 
additional miles of line, carrying it on to Hudders- 
field and Halifax (here, again, there are no less than 
twenty-six protective sections in the Act); the 
‘London Riverside Fish Market” at Shadwell ; 
and ‘‘ The Metropolitan Markets (Fish, &c.) Act,” 
enabling the Corporation of London to convert 
their authorised London Central Fruit Market into 


ence of Farringdon Market; the ‘‘ Parochial 
Charities (London) Act ;” and ‘‘ The Railway Work- 
ing and Management Company Act.” 

The last-named is of a sufliciently peculiar 
character to warrant a few special observations. 
We were puzzled by the notice for this Bill ; we are 
equally puzzled with the Act, our enigma being, 
‘What is at the bottom of it?’ The preamble, 
summarised, says there are in the United Kingdom 
numerous railways owned by separate companies, 
which, owing to the meagreness of their revenue, 
are unable to maintain their undertakings, and the 
formation of a company to bring about combined 
working and management would be of public 
utility, and assumably upon that plea, for no other 
is put forth in the preamble, authority has been 
obtained to raise the modest capital of 300,0001., 
with 100,000/. borrowing powers for the purpose 
named, but clauses 16 to 20 scatter combination to 
the winds, and enact that by special resolution (the 
terms and mode of passing which are ostentatiously 
paraded) the directors of the company may apply 
part of their capital to a separate undertaking, the 
revenue of which shall not be subject to the liability 
of the general undertaking. This skilful piece of 
legislation reads to us very like an Act for specific 
purposes, with power to abandon the same if some- 
thing better turns up. If it ever reaches maturity, 
we venture to opine that the separate undertaking 
clauses will be first put in force, for what would 
400,000/. be with all the ‘‘ numerous undertakings ” 
referred to in the preamble, nibbling at it. As for 
the impecunious parties for whom these blessings 
have ostensibly been invented, abolition of terri- 
torial agreements, and compulsion on established 
companies to carry by the shortest route autho- 
rised, if they could be squeezed into an Act of 
Parliament, it would, in our opinion, be a far more 
effectual move in the right direction for them. 
One feature the Act contains is well worth noting. 
Section 9 enables the company incorporated to 
raise two-thirds of its capital by preference shares, 
which is a wrinkle to practitioners in the way of 
precedent ; but a still more conspicuous devia- 
tion from orthodoxy is to be found in the Kings- 
bridge and Salcombe Railway Act, where an 
amount equal to nearly all the original share capital 
is authorised to be raised by loan. Instances may 
doubtless be cited (such as the East London, and 
Banbury and Cheltenham Railways) where the whole 
additional capital has been allowed in debenture 
stock ; but we do not remembcr any previous case 
of the kind in an English incorporating Bill. We 
say ‘‘ English” advisedly in order to avoid an Irish 
precedent being thrown in our teeth, the tenderness 
of Parliament towards that country in Private Bill 
legislation being on a par with other matters. 

We now proceed to the House of Lords which 
has again eluded demolition, and further has 
emerged from a rather smart ordeal in public 
matters with at least dignity, if something short 
of flying colours ; in Private Bill Committees, how- 
ever the traditional level has been fully maintained, 
and among other vagaries, an instructive but fatal 
blow has been dealt to evanescent triumph from 
that quarter, in the rejection of the following Bills 
after they had passed the Commons, viz. : Cleator 
and Workington Junction Railway, Forcett Rail- 
way, Hounslow and Metropolitan Railway (Twick- 
enham Extension), Lambourne Valley (Light) 
Railway, and Windsor and Ascot Railway. 

Melodramatic outsiders and professional public 
company promoters fly into hysterics at these pro- 
| ceedings, use opprobrious language, and blame the 
| professional parties all round, or become suddenly 
| virtuous, and say they do not understand it, which 
| latter, probablysurprisesnobody, but all their raving 
little avails ; the only and palpable remedy lies, as 
we have so often before pointed out, in the nutshell 
|of a joint committee, and until that is brought 
|about, the wailing and gnashing of teeth will 
annually be repeated as occasion offers. 

The recommittal of the Wrexham, Mold, and 
Connah’s Quay Railway Bill may be regarded as 
novel under three aspects. First, in the fact of a 
recommittal being allowed at all in the Upper 
Chamber, especially in the face of Lord Redesdale’s 
opposition and argument that it would create a 
dangerous precedent, which sounds more probable 
than weighty; secondly, that the Bill should be re- 
committed to another committee ; and, thirdly, the 
ultimate unconditional reversal of the previous 
verdict. The case strikes us as the most unique of 
its kind that has occurred since that ever-memorable 
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was imported into the argument to define a district 
under a territorial agreement. We wiil, however, 
in fairness quote from the minutes of evidence in 
presenting it. On the first day, and when the pro- 
moters had finished the examination in chief of their 
tenth witness, the opponents applied for an adjourn- 
ment in order that Mr. Pope might cross-examine 
him. Whereupon counsel and parties are directed 
to withdraw. Upon being recalled, the chairman 
states, ‘‘ The Committee are inclined to consider 
proved the preamble of the Bill, but only as 
regards (works) No. 9, No. 11, and No. 13.” 

After some discussion, in which, among other 
things, it was pointed out that No, 2 was already 
actually made, and only included in the Bill for 
Parliamentary sanction, the chairman says, ‘‘ The 
Committee do not intend to pass any of the lines 
below. Those that the Committee are inclined to 
pass, are those above. We are bound to hear 
counsel for Mr. Freme.” Mr. Round remarks, 
‘*T was going to observe I represent the petitioner.” 
Mr. Rodwell says, ‘‘ Our case had not been con- 
cluded when your lordships formed the opinion 
about the merits of the railway. There are parts of 
the line that I could call your lordships’ attention 
to.” The chairman replies, ‘‘ The Committee do 
not give any reason for the decision they have come 
to.” After further discussion, Mr. Rodwell says, 
| ‘‘ If your lordships tell me distinctly that no further 
| evidence that I can call will shake your lordships’ 
| opinion with regard to the merits of these lines 
| which I have called certain evidence upon, all [ can 
| do is ” The chairman interrupts with, ‘‘ No 
further evidence will alter the opinion of the Com- 
mittee, that I can guarantee.” Mr. Rodwell con- 
tinues, ‘‘Then of course we must abide by the 
decision to which the Committee have come.” 

Then Mr. Round, on behalf of the opposing land- 
owners, retires, stating he reserves his case for 
another place. Later on the chairman asks if the 
clauses can ‘‘ be finished this evening,” to which Mr. 
Rodwell replies, ‘‘ We were taken a good deal by 
surprise by the decision to which your lordships have 
come, because we thought if one part of our case was 
stronger than another it was just this part. Perhaps, 
however, your lordships will allow us to consider 
whether it is worth our while going on with the 
Bill.” The Committee was accordingly adjourned 
to the next day, when Mr. Rodwell attended and 
withdrew the Bill. The Duke of Westminster sub- 
sequently moved in the House the recommittal of the 
Bill to a fresh Select Committee upon the ground (as 
reported), that the Committee before which the Bill 
had been already brought, had rejected the majority 
of the clauses without hearing more than a fifth of 
the evidence in favour of the measure. The Bill, as 
before stated, was recommitted accordingly, and 
after five days’ consideration was passed in its 
entirety. 

For the benefit of the faithful in upper region 
immaculacy, we may add that no fear of a revolu- 
tion in practice need be entertained from the above 
incident. The Star Chamber will survive it, and 
the appointment of the committee of the future 
will run in the orthodox groove as sturdily as ever. 

We purposely avoid mention of the dead schemes ; 
were we to comment and attribute our own views to 
particular cases, exception would surely be taken 
on one side or the other. Over their bodies, there- 
fore, we throw the shroud of oblivion, but in the 
general interest of professionals concerned, let us 
mingle with their funereal dirge this angel’s whisper 
in the ear of the promoters, ‘‘ Try again.” 

Here then we drop the curtain upon the Private 
Bill performances of Session 1882. Coming after 
several years of indifferent business, the effect has 
been to create an irresistibly golden ideal in the 
minds of those practitioners whose experience 
cannot revert to an era when upwards of 500 Bills 
were applied for, while the ultra sanguine insist 
upon regarding it as the starting point of a grand 
revival studded with airy castles of unlimited pro- 
portions in the immediate future. Unfortunately, 
experience tends altogether in the other direction, 
and the aphorism, ‘after a storm comes a calm,” is 
equally relevant to Private Bill legislation as the 
ocean, domestic strife, and other matters to which it 
is so frequently applied. 

And now, before putting down our pen, just a 
word or two about our learned friends, whose 
innings upon Tom Tidler’s ground this session 
afford a rosy contrast to those of several years past. 
The void left by Sir Edmund Beckett is appreciably 
felt, especially as there has been such a good open- 
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we have to note the return of Mr. Hunter Rodwell 
to the Parliamentary Bar. Without prying into 
the motives which may have induced this step, we 
congratulate those interested in Private Bill legis- 
lation upon such an accession of strength at a time 
when competent leaders are so greatly in request. 
Mr. Rodwell is a conspicuous specimen of that type 
of barrister who somehow or other contrives to 
maintain his composure at an equal level under all 
circumstances, and says things equally smart and 
telling on his adversary without acerbity and abuse. 
We fear this mode of conducting a case is getting a 
little behind the age, but have still great faith in its 
effect. We are pleased to state that Mr. Rodwell 
appears to have suffered little in either vigour or 
style by retirement. Several rising juniors have 
availed themselves of the opportunity to ascend a 
spoke or two higher upon the professional ladder, 
and a few fresh ones have been imported. 

The strain both mental and bodily upon a Parlia- 

mentary counsel at the height of the late session 
must have been excessively trying. Some idea of it 
may be gathered from the following description of a 
day’s performances. On the 8th May there were 
eight opposed committees sitting in the Commons 
and four in the Lords ; some leaders would probably 
be engaged for or against in all the Bills under con- 
sideration, but for our immediate purpose we will 
allot him eight, and suppose that a consultation is 
necessary in every case. He would then (after 
srobably having been up late overnight upon new 
friefs) reach Westminster and commence operations 
at 8.45 ; his consultations, allowing a quarter of an 
hour each, would last till 10.45, at which time he 
must finish in order to attend the Lords’ Com- 
mittees at 11 o’clock. Next come committees from 
11 to 4, in the course of which he might open a 
railway case and a local corporation Bill, advocate 
anew fish market, sum up and close a dock and 
harbour and a public park measure, and at intervals 
cross-examine leading engineers, traftic managers, 
and other tough witnesses, and then home again to 
more briefs, proofs, hints for cross-examination, &c., 
and we hope sleep. 

One of the greatest perplexities that beset a 

-arliamentary barrister in these busy times is where 
to award the preference in passing from one room 
to another, when at length he gets a chance of 
moving on. We have seen a bevy of solicitors’ 
clerks standing behind a leader watching his last 
words, and at the conclusion tugging him in four 
different directions, while his own clerk is waiting 
to take him on a special mission in a fifth, and not 
the least interesting sight which this novel season 
has afforded, is that of a portly forensic figure 
getting under way at one end of the corridor, and 
steaming along to the other extreme followed by a 
procession of applicants for his services, and hailed 
into port from half a dozen committee rooms on the 
voyage, bearing in mind, too, that the mean tempe- 
rature in these passages is normally somewhere near 
boiling point. 

This, then, is what our learned friends have lately 
been enduring in their march towards the haven 
of rest, which the fat round figures on the briefs are 
building up for them, in, as regards some we trust, 
the not far distant hereafter. It is doubtless a 
severe trial while it lasts, but the harder the toil 
the sweeter the rest and the plumper the product. 
At all events we venture to predict that when all is 
done and the haven comfortably reached, among 
the reminiscences of retirement the session of 1882 
will find more than the average place. 


THE BRITISH ASSOCIATION. 

Jupaine by the number and the character of the 
papers submitted from day to day, at the various 
sections of the British Association, the meeting must 
be considered as highly successful. A most excel- 
lent beginning was made in the presidential address 
by which Dr. Siemens opened the proceedings ; 
and in most cases the addresses delivered by the 
presidents of sections were of considerable interest. 
Those delivered by Lord Rayleigh, in Section A 
(Mathematical and Physical Science), and by Mr. 
John Fowler, the President of Section G (Me- 
chanical Science), naturally possess the greatest 
attraction to the readers of ENGINEERING. By 
arrangement between the committees of these two 
sections, Mr. Fowler’s address was postponed till 
after that by Lord Rayleigh had been read. The 
latter, so well known for active and useful work 
in the proceedings of the Institution, had a 
very large audience in Kinsfield Congregational 








Church. His address was comparatively short, 
but it was exceedingly suggestive and was highly 
appreciated by his hearers. At the close of the 
address the President of the Association highly 
complimented the author on the character of his 
remarks, as also on the justice of his conclusions 
with regard to supporting philosophic speculation 
with experiment ; and he concluded by moving 
the customary vote of thanks, and by expressing 
the hope that he would allow the address to be 
published. The motion was seconded by Sir 
William Thomson, who took occasion to refer to 
the great importance of determining the value of 
the ohm in the measurement of electrical resist- 
ance. When the reading of the papers specially | 
set down in the day’s programme for the Mathe- 
matical and Physical Section began, there was a 





rapid thinning of the attendance, most of the 
members and associates going to the large room of | 
the savings’ bank, only a few yards distant, which 
had been set apart for the meetings of Section G. 
When the opening meeting of that section was | 
duly constituted by the reading of the minutes of | 
the last sitting at York, by one of the secretaries of 
the section (Mr. Atchison), there was quite an over- 
flowing attendance to hear Mr. Fowler's address, 
which we publish on page 201 of the present num- 
ber. This address was devoted largely toa review 
of progress in civil engineering, especially to 
that branch of the profession to which Mr. Fowler 
has been more immediately concerned during his 
public career. The address naturally called forth 
a well-deserved vote of thanks, which was most 
cordially awarded to the president on the motion of 
Dr. Siemens, who remarked that perfection had not 
yet beenattained in any department of science oreven 
in travelling. It had been made possible to trans- 
mit an electrical current to America in less than a 
second of time, and it was not unlikely that our own 
rate of speed by railway or otherwise might yet be 
greatly increased. He urged that first principles 
should be most carefully brought to bear in all 
attempts made in the way of the development of 
material and scientific progress. Mr. Fowler’s own 
works afforded an excellent example of an alliance 
of high scientific attainments with great success in 
engineering practice. Dr. Siemens made reference 
to the fact that for the first time the various build- 
ings in which the sections were assembled were con- 
nected by telephone. Sir William Armstrong, in 
seconding the vote of thanks, also made some 
complimentary remarks upon Mr. Fowler’s address. 
The president replied, and the ordinary business of 
the section was begun by Mr. B. Baker, who read 
a paper on the Forth Bridge of which we give the 
first portion in this day’s issue. The author said 
that to the late Sir Thomas Bouch was due the 
credit of the bold proposition to cross the Forth in 
two spans of 1600 ft., and so avoid the necessity of 
intermediate piers in unprecedented depths of water, 
with all the consequent uncertainties and contin- 
gencies. This paper was well illustrated by 
diagrams, and the beautiful model with which so 
many engineers are familiar, was very much admired 
by the members of the section, and subsequently at 
one of the soirées in the Hartley Institution. 
Unfortunately the discussion on the paper was not 
taken till after the section had broken up for 
luncheon, and consequently it was very brief. Mr. 
W.H. Barlow, the engineer for the Tay Bridge, in 
moving a vote of thanks to Mr. Baker, expressed 
the opinion that the paper was one of the most 
important and interesting communications brought 
before the Mechanical Section of the British 
Association, for it was rare that such an opportunity 
occurred to any engineer as that offered to Mr. 
Fowler and his partner, the author of the paper. 
He confessed his surprise that a structure of the 
kind described could be erected at a less cost than 
a suspension bridge. The design, he believed, of 
the new Forth Bridge would give greater stiffness 
vertically and horizontally than had been obtained 
in any other structure of the kind. Sir John 
Hawkshaw seconded the motion, but he did not 
kgive any expression of opinion, while Professor 
W. C. Unwin contented himself with saying that 
the paper embraced many new questions regarding 
iron structures. 
Sir. W. G. Armstrong followed with a paper on 
‘The Treatment of Steel for the Construction of Ord- 
nance.” His general conclusions, as deduced by his 
experiments, which were not yet concluded, was 
that they did not enable him to say definitely the 
best proportion of combined carbon for steel to 











which the tempering proof was to be applied ; but 


excellent results had been obtained with steel 
containing .35 per cent. of carbon. Along with 
this paper, there was taken one by Mr. T. 
Wrightson, entitled ‘‘On the Strength of Certain 
Specimens of Drilled Steel.” We propose to pub- 
lish this paper in an early issue. 

The discussion on the two papers was opened by 
Professor Unwin, at the request of the president of 
the section. Devoting his remarks principally to the 
questions raised in the paper by Mr. Wrightson, he 
said that he did not know who first observed that a 
perforated plate was stronger per square inch of 
section than an unperforated one; but attention 
was called to cases in which this was the case in the 
report on rivetting prepared for the Institution of 
Mechanical Engineers. The suggestion was there 
made that one cause of such a result might be that, 
while in an ordinary test bar, the fracturing load 
could select a weak section in a perforated plate, the 
fracturing section was necessarily fixed by the form 
of the section. While the report was under discus- 
sion, Mr. Adamson published some results showing 
greater strength in perforated specimens, and, later, 
the experiments of Professor Kennedy showed the 
same phenomenon. It was clear then that the in- 
crease of strength was a more constant fact than had 
previously been supposed. Professor Kennedy had 
explained the increase of strength as due to a more 
uniform distribution of stress in a perforated bar 
than in an unperforated bar, deducing his explana- 
tion from the curvature of the fractured ends of the 
bar. Professor Unwin thought it was not quite 
safe to infer the condition of the stress at the 
moment before fracture from the appearance after 
fracture, because the deformation during fracture 
was progressive and gradual. At the discussion of 
Professor Kennedy’s paper, he suggested that the 
unstrained metal behind the rivet hole, by prevent- 
ing contraction of area at the section between the 
rivet holes, increased the strength. An explanation 
apparently identical with this was given subsequently 
in a paper by Mr. Davies referred to by Mr. 
Wrightson. It did not appear to Professor Unwin 
that Mr. Wrightson’s paper really much advanced 
the explanation. It was, of course, well known 
that the longitudinal stress in a bar free to contract 
laterally, produced stresses in all other directions. 
It was, however, curious that Mr. Wrightson had 
observed the breaking stress per square inch of a 
perforated bar to be greater than that of an unper- 
forated bar, not only when estimated on the original 
area of section, but also on the contracted area. 

Mr. Baker devoted some remarks to the question 
of increasing the strength of steel by the treatment 
recommended. Thediscussion was continued by Pro- 
fessor Abel, of Woolwich Arsenal,Mr. Barlow, Sir F. 
J. Bramwell, Mr. Giles, Mr. Alex. Siemens, Mr. 
Hawksley, and Sir John Hawkshaw. Mr. Hawks- 
ley was very anxious to know what outcome there 
was from the knowledge now possessed regarding 
steel. What limiting strains were engineers to 
calculate upon ? could they specify that the steel to 
be used in their structures should be subjected 
to any of the modes of treatment referred to in Sir 
William Armstrong’s paper? To that Sir F. 
Bramwell replied that there were steelmakers now 
who could supply steel according to any specification 
as to the amount of carbon contained in it, to the 
tensile strain, and elongation which it would stand 
in use. After some further remarks from the same 
speaker, and from Sir William Armstrong in reply, 
the discussion closed, and the section adjourned for 
the day. 

Section A was chiefly occupied with astronomical 
and optical subjects on the opening day, and the 
proceedings consequently are somewhat outside our 
scope. 

In Section C (Geology), the only paper having 
what may be called an engineering interest, was one 
by Mr. C. De Rance, F.G.S., of the Geological 
Survey, on ‘‘ The Iron and Lead Measures of Tyne- 
head, Alston,” in the course of which it was men- 
tioned that the ironstone occurred in veins as brown 
iron ore, containing from 30 to 45 per cent. of 
metallic iron, and a hope was held out that by-and- 
bye a railway will be laid between Middleton-in- 
Teesdale and Alston, in which case the very valu- 
able iron ores of the district will be brought within 
easy access of the Middlesbrough blast furnaces. 
In Section B (Chemical Science), a somewhat 
interesting, and, in some respects, valuable paper 
was submitted by Professor Abel, entitled ‘‘ On the 
Legal Flashing Test for Petroleum.” 

Thursday evening was taken up with a most 
successful conversazione in the Hartley Institution, 
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the executive officer of which (Mr. T. W. Shore, 
F.G.S8., F.C.S.) did all in his power, in conjunction 
with various officers of the Local Committee of 
Reception, to make the inspection of the scientific 
and art collections brought together, interesting and 
instructive to the visitors. 

The first business in the Mechanical Science 
Section on the following day (Friday) was the com- 
munication of the ‘‘ Report of the Committee on 
Patent Law,” which was submitted by Sir F. 
J. Bramwell. In accordance with the practice as 
to committee reports, no discussion took place. 
Next in order, Mr. J. Clarke Hawkshaw’s paper on 
‘¢ The Channel Tunnel” was taken ; which, ‘as was 
to be expected, attracted much attention. Along 
with it there was taken a communication by Mr. 
T. R. Crampton, on ‘‘ A System of Excavating the 
Channel Tunnel by Hydraulic Machinery,” together 
with one by Mr. James Abernethy (read in his 
absence) on ‘‘ Improved Continental Communica- 
tion.” Of course, these three papers were calcu- 
lated to raise a very wide and exceedingly interest- 
ing discussion. Captain Douglas Galton raised 
questions as to the quality of the air that travellers 
would have to breathe in the Channel Tunnel if it 
should be made, and as to what provision was to be 
made for the ventilation. It was most undesirable 
that the air should contain even 1 per cent. of 
carbonic acid gas, and he was afraid that the venti- 
lation to be provided in Mr. Hawkshaw’s arrange- 
ments would lead to even a worse condition of 
things. He was also afraid that the Tunnel might 
be carried through the water-bearing strata of the 
chalk. Sir F. J. Bramwell, avoiding the question 
as to which was the best tunnel, dwelt on what he 
alleged were the unreasonable objections to the con- 
struction of such a means of communication. 

After this speech the discussion took very much 
a geological turn, no fewer than three geologists of 
note being present and speaking on the subject— 
namely, Mr. Topley, Mr. Whitaker, of the Geolo- 
gical Survey, and Professor W. Boyd Dawkins. 
The first-named gentleman remarked that the upper 
or flinty chalk is the part which yields most water. 
Neither of the proposed tunnels will traverse this, 
and the chances of getting a dangerous quantity of 
water are really very small. Water might be met 
with in sinking the shaft; but there would be no 
difficulty in dealing with this. A fault intersected 
by the tunnel would probably be of comparatively 
little moment if it brought chalk against chalk. 
Sir J. Hawkshaw’s tunnel, being always well in 
the chalk, would not be likely to suffer greatly from 
such accidents. But Sir E. Watkins’s tunnel was 
intended to follow as nearly as possible the base of 
the chalk, and a fault there might be serious. A 
fault of a throw of 100ft. would bring the lower 
greensand against the line of tunnel. Near the 
French coast a fault throwing only 40ft. or 50 ft. 
would have the same effect, and the lower greensand 
is very pervious, and if intersected by the tunnel 
would cause serious trouble. 

Professor Boyd Dawkins chiefly directed his 
remarks to show that the chalk through which it is | ; ee 
proposed to cut the tunnel is not continuous, that | THE EGYPTIAN CAMPAIGN. 
the water-bearing fissures are so numerous as to| THE great turning movement completed and its 
make the water question the most important in| object attained, the pushing forward of advanced 
connexion with the tunnel scheme. Sir William | posts and an advanced guard, commenced by the 
Armstrong thought that the national aspect of the | British general seizing a position covering the 
question was not to be put aside lightly, and that | fresh water canal some eight miles from Ismailia. 
anything which impaired the advantages that! Simultaneously with this, work was begun by the 
nature had given us in the way of natural defence | Royal Engineers for the construction of a short line 
ought to be regarded with the greatest jealousy ;| of railway from Ismailia to Nefiche, about four 


took part in the discussion, which the President 
brought to a close by some complimentary remarks. 
The remainder of the sitting was occupied with 
three 6 by Major Cunningham, R.E., on 
“Unsteady Motion in Open Channels,” ‘‘Convexity 
of the Surface of Streams,” 
Maximum Velocity.” 

As was expected, Friday was largely devoted to 
electrical subjects in the Physical and Mathematical 
Section ; indeed, out of seven papers read during 
the sitting, no fewer that’six were of that character, 
and Lord Rayleigh, the president of the section, 
submitted three of them, dealing, respectively, 
with ‘‘The Absolute Measurement of Electric 
Currents,” ‘‘The Duration of Free Electric Cur- 
rents in a Conducting Cylinder,” and ‘‘ The Equili- 
brium of Liquid Conducting Surfaces charged 
with Electricity.” The next paper was one by 
Mr. W. H. Preece ‘‘On a New Form of Hand 
Dynamo Machine,” an abstract of which we shall 
publish shortly. A short, but very interesting 
paper was then submitted by Dr. J. H. Gladstone, 
‘*On Secondary Batteries,” and it was followed by 
a communication from Mr. F. J. Sprague, ensign in 
the United States Navy, ‘‘On a System of Elec- 
trical Distribution,” and a criticism on the Edison 
system. There was a very little time left for the 
full discussion of the various points raised in the 

aper, but a few important remarks were made by 

rofessor Sylvanus Thompson and by Mr. J. W. 
Swan, and a desire was expressed that the paper 
should bs published in full. 

In the evening Sir William Thomson gave a most 
interesting lecture on ‘‘The Tides” to a large 
assembly in the Skating Rink. It embraced a 
sketch of all the most recent discoveries and gene- 
ralisations of science on that very important sub- 
ject ; and at the close of a long discourse he was 
awarded a most enthusiastic vote of thanks from 
the audience. The vote of thanks was proposed by 
Mr. John Fowler, and seconded by Lord Rayleigh. 

The question of the place for holding the next 
meeting of the British Association has on this occa- 
sion excited a very great amount of interest. It 
was agreed a year ago that the meeting for 1883 
should be held at Oxford, but through some cause or 
causes that have not come to the public ear generally, 
that city fell off from the application a few weeks 
ago. Southport and Birmingham renewed their 
applications for the 1883 meeting, and at the same 
time Canada put in an application for a meeting in 
the same year. It is scarcely possible to deal with 
the matter of the Canadian application in all its 
fullness at this time, and it must suffice to say that 
at a meeting of the General Committee on Mon- 
day, after a good deal of speaking and voting, 
it was agreed to hold the 1883 meeting at South- 
port, and that of 1884 at Montreal, the competitors 
being Birmingham, Nottingham, and Aberdeen. 
Canada carried the vote by a large majority, and 
Professor Cayley, of Cambridge, was chosen as the 
President for the next year’s meeting at the Lanca- 
shire watering place. 


and ‘‘ Depression of 








serious difficulty has been overcome, and all will 
soon go well with the engineering operations of the 
campaign. It is evident that the difficulties of 
getting the engines landed, attracted the serious 
attention of the chiefs of the expedition, for the 
telegraph was at once set to work, and Major 
Wallace, the chief officer in charge of the railway 
operations, managed to get up from Suez an engine 
and a quantity of trucks by the line from Suez to 
Ismailia, which line had been swiftly repaired to 
allow of the passage of the trains. The whole of 
the 100 miles of line and all its rolling stock and 
plant are now at the base of operations from the 
line of the Suez Canal. Here we allude again to 
our original remarks concerning the importance of 
railway operations in this campaign. We now more 
clearly see why this length of line was conveyed to 
the seat of war with such ample rolling stock and 
plant. There is little doubt that it was intended to 
lay down a complete line from some spot previously 
agreed upon before the chiefs of the expedition 
started. Now it is certain that this point was Suez, 
from which there is a disused railway to Cairo, and 
we can perceive now, that the original intention was 
to secure the second face of the theatre of war at 
right angles to the first, and then operate from 
two different points on this face by two distinct 
lines of advance, with the double object of cutting 
the enemey’s line of retreat to Upper Egypt above 
Cairo, or drive him by active operations from 
Ismailia back upon Cairo, while his line of retreat 
to Upper Egypt was being threatened from Suez. 
This would have been an application of the art of 
war such as was shown during the Austro-Prussian 
campaign in 1862, and the Franco-Prussian struggle 
in 1870-71. This application has been a favourite 
one with Field Marshal Von Moltke, as it was with 
the first Napoleon and with the Duke of Wellington 
in the Peninsular, especially during his crowning 
campaign ending in the battle of Vittoria, which 
finally drove the French from Spain. But owing 
to the inexplicable delays which have occurred in 
the concentration of the Indian contingent at Suez 
simultaneously with the seizure of the new face of 
the theatre of war, and the urgent necessity for an 
immediate advance of the British force from 
Ismailia, the original idea of a second line of 
advance from Suez across the sandy country to a 
point above or near to Cairo has had to be 
abandoned, at least for the present, and Sir Garnet 
Wolseley has been compelled to operate as rapidly 
as possible by one line from Ismailia, and direct as 
many of the Indian contingent as possible to come 
on from Suez to his support, stationing portions of 
this contingent along the line from Ismailia to Suez 
to guard the line between the two places. The pre- 
liminary steps for widening the field of operations 
began on Friday last by an advance from Nefiche, 
to take up a position and establish a strong outpost. 
The enemy appeared in such force about eight miles 
out, that strong reinforcements had at once to be 
sent for, pending the arrival of which, the cavalry 
worked round the right flank of the enemy, and 
threatened their rear. Only two guns were with 
the British troops, and were opposed by eight or 
twelve worked by the enemy. Four guns came up 
towards evening to the support of the two engaged, 
and a further advance was made to Tel-el-Mahuta 
the next morning, which found the enemy in the 
act of evacuating their positions. A brilliant charge 
of cavalry secured the enemy’s camp, and very 
nearly an engine and train full of soldiers in the act 
of drawing away from the railway station. This train 
would have been invaluable under the difficulties of 


and if, he said, it be an advantage to England 
to be separated from the Continent by the 
‘* silver streak,” they should do nothing to impair 
that advantage. He considered that the ob- 


jand Zigazig. 


jections to the sea passage between France and | 


England would be removed by the construction of 
larger vessels than those at present employed. Sir 
John Hawkshaw expressed himself in favour of 
a Channel tunnel, and said that it was the business 
of engineers to construct it if it was wanted, and 
not to enter into the military question. On that 
point, no doubt, the opinion of the military authori- 
ties would be entitled to consideration; and in con- 
cluding his remarks he said he had always been in 
favour of the improvement of steam communication 
between the two countries. Mr. Baker said that 
Mr. Hawkshaw had not attempted to mislead the 
public by saying that no difficulty would be en- 
countered in respect of influx of water and pollution 
of the atmosphere by ordinary locomotives, but had 
faced the difficulties by providing large pumping 





power both for water and air. Several other speakers 





miles to the rear of the town for the purpose 
of getting on the railway line towards Tel-el-Kebir| the hour. The advance was then continued to 
Serious difficulties became evident at | Kassasin, about ten miles further towards Tel-el- 
the very outset, and from the telegrams received! Kebir. The canal lock at Kassasin was secured by 
from the Times correspondent at Ismailia, it would | the cavalry, and the position was consolidated by 
seem that, owing to their great weight, the engines | infantry and by hastily-constructed shelter trenches ; 
which were taken out by the transports could not} but no attempt seems to have been made to occupy 
be got out of them, there being no cranes or other | this post in force. Hence a determined attack took 
appliances of sufficient strength to lift them from the | place on Monday night upon the British troops 
vessels to the landing-place. It is clear that transport | which held it. The enemy had clearly obtained 
to the front had to rely upon horses, which, indeed, | information of the strength of the British advanced 
up to the last day or two, have been very freely used, | post, and resolved to attempt to retake the position. 
so imperative did it at once become to get on the} From Tel-el-Kebir, now only nine miles distant by 
line as many trucks as possible for carrying supplies | railway, troops were despatched by train towards 
forward as fast as the troops advanced into the| Kassasin during Monday, under cover of a demon- 
interior. By this time, however, doubtless means /| stration and cannonade. Withdrawing for a time, 
have been found for getting two or three engines| they suddenly returned and assailed in the mest 











at work, which will prove of the very greatest | determined manner, with troops of all arms. Two 
value in pushing forward from the base of opera- | thousand British infantry were all that were present 
tions at Ismailia ; and as other engines with ample | to withstand the shock of the Egyptian attack. But 
supplies of trucks and carriages are now on the| 

spot, we may reasonably anticipate that the first | 


the cavalry, which had returned to Masameh nearly 
two miles to the rear, at once saddled on hearing 
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218 ENGINEERING. 
possible that in practice, more than one process |by Prussia, and finished to her order. 
for the production of the necessary gas will} now surpassed in strength and weight of armament, 


be tried. Professor Abel, in 1855, designed and 
constructed an apparatus for this purpose from zine 
and oil of vitrol. He has stated that ‘ possibly 
the so-called water gas process, of American origin, 
might be modified so as to yield a gas sufticiently 
light for inflating balloons without the necessity of 
very expensive arrangements.” Professor Abel also 
stated that ‘‘ portable apparatus have been con- 
structed within the last few years for the produc- 
tion of oil of resin gas for illuminating purposes, 
and I have little doubt that some similar and 
etticient arrangement could be contrived for gene- 
rating gas for balloon inflation.” 

The utility of balloons’ as an adjunct to warfare 
is no novel idea. As far back as 1794, about ten 
years after the first production of Montgolfier, 
war balloons were constructed by M. Conté, 
and supplied to each French republican army 
in the field. The armies of the Rhine and Moselle 
were provided with two balloons, that of the 
Sambre and Meuse with one; the army of Italy 
with one, that of the North with another. The 
first balloon used in war was by the army under 
Marshal Jourdan in May, 1794, at Meubeuge, before 
Mayence, in reconnoitring the enemy’s works. 
This batloon was 27 ft. in diameter ; it took sixty 
hours to inflate, and when filled with hydrogen 
was moored by two strong ropes, the aéronauts 
communicating their observations by weighted 
letters thrown out of the car; now this method 
is replaced by the telephone. This balloon con- 
tinued its successful reconnaissances for a period 
of three weeks. To save the expense of another 
inflation it accompanied the troops at a suffi- 
cient height to allow the cavalry and baggage 
wagons to pass underneath it. It then was em- 
ployed during the battle of Fleurus, and greatly 


contributed to the success of the French arms. 
It was employed at an altitude of 1300 ft. At 


Liége, on the Ourte, a balloon was used with the 
most useful results, its observations securing the 
battle to the French, a battle which gave France 
all the country between Liége and the Rhine. A 
third time balloons were used by the French ; this 
time at the sieges of Mentz and Erenbreitz in 1879. 
A balloon was sent with the French expedition to 
Egypt in 1797, a curious anticipation of the present 
arrangements. After the capitulation of Cairo, this 
balloon was brought back with the remnants of the 
French army, and was afterwards used in some 
celebrated philosophical investigations in France. 
These latter balloons were inflated in the field 
by gas obtained by passing steam through red-hot 
cylinders charged with iron turnings. The gas 
thus evolved was made to pass through lime, and 
in this manner freed from any carbonic acid gas 
that might be formed. By this method, at an 
inconsiderable expense, and in the space of four 
hours, sufficient hydrogen gas to inflate a balloon 
of 30ft. in diameter was obtained. Several attempts 
to revive the use of balloons in war have been made. 
The day before the battle of Solferino, on the 23rd 
of June, 1859, a balloon was used by the French to 
reconnoitre the Austrian positions. In the American 
var, balloons were used with much success. 

The chief difficulties in connexion with the use 
of balloons in warfare are those of providing gas for 
their inflation in the field, the chance of their 
being struck by the enemy’s projectiles and caused 
to fall suddenly in consequence of the escape of gas 
through the holes in the fabric, the size, weight, 
and difficulty of transport and of arrangements for 
their being attached to the earth, the difficulty of 
attaching to the army experienced aéronauts for the 
purpose of inflating the balloon and taking charge of 
it on service, and the danger incidental to ascents, 
even when undertaken by professional aéronauts. 
With practical experiences, however, these diffi- 
culties may be surmounted, and it is certain that 
the use of balloons will become of increasing im- 
portance in military operations. 


NOTES. 

Tue GERMAN IRoncxiap “ Konic WILHELM.” 

In the early part of last month, this vessel made 

a six-hours’ trial trip, on the completion of her 
repairs. She was built in 1868 by the Thames 
Iron Works Company, from the designs of Mr. E. J. 
Reed, at that time Chief Constructor to the British 
Navy; and she was, when launched, the most 
powerful ironclad in the world. Commenced to 
the order of the Turkish Government, which could 
not complete its payments, the hull was purchased 














the Konig Wilhelm is a very formidable vessel. 
She is 356 ft. long, and 60ft. Gin. beam, with a 
displacement of 9757 tons. The engines are 8000 
horse power indicated, giving a speed of 144 knots. 
In addition to the repairs rendered necessary by 
the collision with the Grosser Kurfiirst, the engines 
have been improved at a cost of 7634l., and the 
armour has been increased 


THE Russian ARSENALS. 

The production of the various Russian arsenals 
and gun factories during the year 1880 was as 
follows: The gun factory of Toula turned out 
135,000 infantry rifles, and 15,000 cavalry car- 
bines. That of Sestroretzk 120,000 rifles and 5000 
Cossack carbines. The Tjer workshops supplied 
130,000 rifles, 5000 Cossack carbines, and 125,000 
gun-barrels. The private factory at Zlatwost fur- 
nished 15,833 swords and 25,000 gun-barrels, and 
actions were purchased from the Oboukhov Steel 
Works. The arsenal at St. Petersburg completed 
150 short bronze 24-pounder guns, and supplied the 
breech-blocks for 435 steel guns, which were 
manufactured at the Oboukhov works; 50 6-in. 
bronze mortars were constructed at Biransk. The 
different arsenals also delivered 270 iron field gun 
| carriages and wheels, 648 iron limbers, with wheels 
jand ammunition boxes, 3878 ammunition wagons, 
|20 siege gun carriages, together with a_ large 
quantity of wheels and extra tittings ; 2500 tons of 
powder were produced at the factories of Okhta, 
Chostka, and Kazan; 151 millions of cartridges, 
a large quantity of caps, &c., were completed at 
St. Petersburg; and the rocket factory at Nico- 
laiev turned out about 5000 rockets of various 
kinds. 


A Frencu Crystat Pa.ace. 

A committee of the French Chamber of Deputies 
has recently reported favourably on the construction 
of a Crystal Palace in the park of Saint Cloud, a 
project which was approved in principle in 1881 by 
M.SadiCarnot, Minister of Public Works. Thebuild- 
ing is proposed to occupy the highest part of that 
portion of the park conceded for the purpose, and its 


descending to the chateau. It is intended that the 
buildingsshouldoccupy 17} acres. The palace is to be 
rectangular in plan, with five naves and a facade 
facing towards Paris. The dimensions would be— 
1640 ft. long, 459 ft. wide, and 164 ft. high. In the 
centre would bea dome 328ft. high. The other 
buildings in the space reserved would be as follows : 
1. The Palace of the Republic reserved to the 
President of the Republic, to ministers, members of 
the two Chambers, &c. 2. A press building for 
French and foreign journalists. 3. Panoramas con- 
structed and arranged on a new system. 4. A 
cosmopolitan theatre, for scenic exhibition of classic 
and modern drama. 5. A large amphitheatre, for 
children, gymnastics, &c. 6. A buffet restaurant. 
7. A model farm, with land for experimental pur- 
poses. 8. Greenhouses, rustic buildings, kiosks, 
«&e., erected either by the Administration of the 
undertaking, or by exhibitors. It is proposed to 
utilise the facade of the Belgian Section, which was 
so striking a feature in the Paris Exhibition of 1878, 
as well as portions of the Palace of the Tuileries 
and other monuments in the new scheme. It is 
intended to connect with this undertaking a project 
of popular instruction, scientific, artistic, and 
industrial, and the building would, of course, lend 
itself admirably to any special exhibition held from 
time to time. 
Russtan TorPEDO SERVICE. 

At the end of the war of 1877-8, the Russian 
Government formed two companies for the service 
of mines and torpedoes; one, stationed at Kron- 
stadt, for the defence of the coasts and harbours of 
the Baltic Sea; the other, at Kertch, for that of the 
Black Sea. Each was commanded by an engineer 
officer, who remained subordinate to the engineer 
department. This body has been reorganised by a 
recent order, and is now entirely independent. 
Two companies are now assigned to the Baltic Sea, 
one stationed at Kronstadt and one at Sveaberg, 
the control staff being at St. Petersburg ; and two 
to the Black Sea, one at Odessa and one at Sebas- 
topol, the control staff residing at the former place. 
Both men and officers receive extra pay, besides a 
daily ration of wine, an unusual luxury in the 
Russian army. The control staff of each division 
consists of 4 officers and 13 subordinates ; the com- 
panies of 8 officers in time of peace and 11 in time 





of war, 236 privates, and 23 non-combatants. All 
the combatants are armed with revolver and 
short sabre. When on a peace footing, the 
the companies are divided into detachments, 
stationed in different ports, wherever there are 
stores of the necessary material, and practised in 
the defence of these places. Officers from the 
Technical School of Electricity: go through the 
summer exercises with the companies, and there 
are two instruction classes attached to each division 
for training non-commissioned officers. Central 
depdts for torpedoes and submarine mining material 
are formed at Kronstadt and Odessa. The flotilla 
attached to theengineering department is used bythe 
torpedo companies ; and in case of war 353 seamen 
of different grades are drafted from the fleet, and 
assigned to the service of the Black Sea division. 
SHIPBUILDING PLATES IN THE NorrTH. 

There are indications that the contest between 
iron and steel for shipbuilding uses will be speedily 
commenced in the north of England. The demand 
for iron ship plates was never so large as it is at the 
present time ; but this is because the orders for 
steel vessels are given to other districts where the 
plates are made, and where that construction can be 
more cheaply effected than in the north of England, 
which is not yet productive of steel plates in any large 
degree. But one of the greatest of the firms in the 
plate trade of the north of England, the Consett 
Iron Company, has been for a considerable time 
erecting steel works, and it is officially stated that 
these are now approaching completion, inasmuch as 
before another of the annual meetings of the com- 
pany, the steel department is expected to have been 
sufticiently long at work to enable some experience 
to have been formed as to the working. It is 
evident, then, that in a few months the obstacles 
to the use of steel plates in the north of England 
will have been‘removed ; and the great shipbuilding 
centres, from Tyne to Tees, will be brought within 
easy reach of steel plates, whilst now the cost of 
carriage from Landore or Glasgow practically pro- 
hibits their use. And it is also noticeable that 





principal entrance would be opposite the avenue | 


another objection is having its weight lessened, for 
the margin of difference between the cost of steel 
and iron plates is being reduced, and as the manu- 
facture of the former class is increased, a further 
reduction is possible. In the shipbuilding district 
of the north-east of England there is now so full a 
demand for iron plates that every one of the plate 
mills has been put into operation, some of them 
after prolonged idleness. So far as is known, none 
of the makers are preparing to roll steel except the 
Consett Iron Company, though one or two of them 
have had the subject under consideration. On the 
Clyde the use of steel is increasing ; and though his 
figures will refer largely to the river, the statistics 
that Dr. Siemens gave at the opening of the British 
Association point for the country as a whole 
emphatically in that direction. It is tolerably 
certain that the extension of steel shipbuilding on 
a large scale into the north-eastern district is only a 
question of time; and it is unwise of the plate 
manufacturers in that district to neglect so long a 
provision against what must be looked upon now as 
an inevitable change. 


An Improved TELEPHONE. 

M. D’Arsonval has been studying the arrange- 
ment of the Bell telephone best calculated to give a 
maximum effect. The results of his experiments 
lead to the general conclusion that a telephone 
should be constructed on the same principles as the 
best dynamo machines. He finds that bringing 
both poles of the magnet near the vibrating plate 
increases the power of the receiver very notably, 
and so also does encircling them with flat bobbins 
very close together as in the Gower-Bell instrument. 
This fact suggests that the active part of the circuit 
lies between the poles of the magnet; and this 
supposition is further proved by the fact that a wire 
conveying an interrupted current has far greater 
power over the vibrating plate when placed between 
the poles of the magnet than in any other position. 
Indeed, in any other position its inductive influence 
on the plate is next to nothing. M. D’Arsonval 
therefore concludes that in double poled telephones 
like those of Gower, Siemens, or Ader, those parts 
of the coil circuits outside the space between the 
magnet poles have almost no effect on the plate. To 
submit the whole circuit to a magnetic field, M. 
D’Arsonval has therefore givena ring shape to the 
field like that employed by M. Klés for electro- 
magnets. For this, one of the poles of the magnet 
terminated by a cylindrical core, carries the bobbin, 
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the second has the form of a ring enveloping the 
first. The bobbin is thus entirely steeped in a 
magnetic field. All the lines of force of the field are 
perpendicular to the direction of the wire, and ex- 
perience in consequence the maximum influence of 
the varying telephonic current. This arrangement 
can be made in a variety of ways, but the following 
is that preferred by M. D’Arsonval. The magnet 
has the form of a hoop or chain link ; one end carries 
the bobbin and the other is terminated by a small 
ring which encloses the bobbin. The two poles are 
in the same plane, and are brought very near to the 
vibrating plate. The bobbin is thus situated in the 
free space between the concentric poles. M. 
D’Arsonval’s apparatus is very neat, compact, and 
powerful. The use of an annular pole, though in a 
different and probably less effective way, is, however, 
no novelty, as Professor Bell’s early instrument, 
shown by Sir William Thomson at the Glasgow 
meeting of the British Association, consisted of an 
annular electro-magnet with concentric poles ; and 
Hickley’s telephone has, we believe, one ring- 
shaped pole enclosing the other. 


PHOTOGRAPHING THE TRAJECTORY OF A MovING 
Bopy. 

In recent Notes we have described the main 
results of M. Marey’s experiments on photgraphing 
flying birds, running horses, &c., and we have now 
to mention that he has turned his attention to 
obtaining photographs of the curving path travelled 
by moving missiles. In order to do this it was 
necessary to light the body vividly, and move it in 
front of a black screen ; a very sensitive photo- 
graphic plate being employed to catch the image in 
all positions of the body. By this means M. Marey 
was enabled to obtain the double parabola described 
by a small stone thrown by himself, and first 
rendered vivid by being wrapped in white paper. 
He also obtained the circle el by a white 
stone swung round like a sling, both while he stood 
still and while he himself moved. He also took a 
black stick with a white ball at its end, and wrote 
his name with it in the air before the screen. The 
name appeared written in the photograph. These 
movements were much more rapid than those of 
flying or running animals which M. Marey has 
obtained on former occasions. More than this, 
he has also succeeded in indicating the speed 
which the moving body possesses at each 
instant. To do this it is necessary at short 
and equal intervals to produce intermittences in 
the arrival of the light at the interior of the 
camera. These intermittences appear on the photo- 
graph as interruptions of the curve, and the latter 
has a dot or dash form according as the speed of the 
body is low or high. Thus in the trajectory of a 
stone launched into the air, the curve is very much 
broken and dotted at the highest part, where the 
speed is a minimum, but these dots elongate more 
and more as the stone descends with accelerated 
velocity. The eclipses of the light are obtained by 
a revolving shutter turning ten times per second 
before the object glass of the camera. The shutter 
cuts off the light ten times in a single revolution, 
and hencethe eclipses occuratintervalsof ;4, second, 
and thus the space on the photograph between two 
eclipses represents the distance traversed by the 
body in ;4y second. M. Marey also intends to 
analyse the relative movements of the limbs and 
other members of a moving animal or machine in 
this way—each tenth of a second being the times of 
comparison—and has already begun upon the walk 
of man. Further, he points out that this method 
of photographing trajectories will enable certain 
kinematical problems to be solved experimentally. 


Exectric LicHtinc By Batrertes. 

A very important installation of the electric light 
fed from voltaic batteries has been made at the 
Comptoir d’Escompte, Paris. Owing to the number 
of valuable documents in the establishment the 
presence of a steam engine was considered dangerous 
on account of fire ; and land and property rights 
were too exclusive to admit of recourse being had 
to a generating station in the neighbourhood. The 
engineer, M. Corroyer, therefore fell back on the 
single-fluid bichromate of soda battery for the source 
of current. The liquid is in constant circulation 
through the cells and air is blown into them to 
maintain their power. The form of battery adopted 
was devised by M. Grenet in 1857 and recently 
improved by M. Jarriant. The cells are stored in 
the garret of the edifice. Each battery consists of 
48 elements in two sets of 24 each. The solution is 
composed of 38kilogrammes of bichromate of sodaand 








75 kilogrammes of sulphuricacid at 66 deg. combined 
with water to make up a cubic metre of liquid. The 
bichromate of soda is preferred to the bichromate 
of potash owing to the higher price of the latter. 
The negative plate consists of four plates of carbon 
plunged into a rectangular vessel and connected by 
a leaden top-piece or head. On this head are fixed 
two little ebonite tubes which plunge to the bottom 
of the trough and serve to blow into the liquid, 
thereby stirring it and assisting the depolarisation 
of the plates. The produce pole consists of six rods 
of zine bound into a sheaf round a central electrode, 
and plunging into a chamber of caoutchouc contain- 
ing mercury which amalgamates them. The zincs 
are so mounted that they can be raised or lowered 
at will, so as to put the battery in or out of action. 
The cells are joined up together by proper con- 
nexions. The liquid is distributed to the cells from 
a common reservoir by means of pipes, which fill a 
row of ebonite measures by a stopcock at the will of 
the attendant. When these measures are filled to 
acertain amount they tilt up automatically, and 
each empties itself by an ebonite funnel into the 
lower part of the cell below. At the same time the 
solution to a like amount overflows from the top of 
the cell and runs off as waste liquid into another 
reservoir. This liquid can be restored to its old 
strength ; but it can be used over and over again 
before this process is necessary. The air blown 
into the cells is supplied by the pneumatic appa- 
ratus already in the building. The compressed air 
serves both for the despatch of messages and the 
insufflation of the elements. By these means a 
constant current is maintained in the battery suit- 
able for electric lighting. The electromotive force 
of each set of 48 cells is 82 volts, and the intensity 
of current on short circuit is 24 amperes. MM. 


Jarriant and Grenet estimate that each battery in | 


full working order is equivalent to a horse power 
and a half of electric energy, or 112 kilogrammetres 
per second. The lamps employed are those 
Siemens, Gravier, and Swan, according as they 
are best adapted for the department of the building. 
The cost of the installation is not yet known. 








CAST-STEEL STERN FRAMES. 
In April last we published a description with engrav- 


ings of a crucible cast-steel stern frame and rudder | 


manufactured by Messrs. William Jessop and Sons, 
Limited, Sheffield, and exhibited by them in the Naval 
and Submarine Exhibition at the Agricultural Hall. 
Since then the same stern frame and rudder, along with 
others, have been subjected to very severe tests by the 
inspectors to Lloyd’s Register of British and Foreign 
Shipping and also the inspectors from the Liverpool 
Underwriters, with results which we now propose to 
place before our readers. 

The tests required of the stern posts were that they 
should be elevated on end and tumbled over on toa 
hard and solid floor. This test they withstood perfectly 
and they were subsequently suspended by a chain and 
struck several times with heavy sledge hammers, 
without showing the slightest indication of having 
developed a flaw. This being considered perfectly 
satisfactory for the stern frames the rudders were then 
subjected to more severe tests still. In the first place the 
one exhibited at the Naval Exhibition was raised to a 
height of 8 ft. and dropped ona hard floor, which test it 
withstood satisfactorily. It was then raised on end, as it 
would bein work, and allowed to fallas best it might. Of 
course, in such a position the arc of the rudder naturally 
struck the ground first and gave the rudder stock a 
most severe jerk before it also came to the ground. 
Even this test did not devolop a flaw of any kind, and 
it was then decided to strike the rudder a number of 
times with heavy hammers as it lay unevenly upon the 
floor, but through some misunderstanding on the part 
of the workmen, who thought it was really intended to 
destroy the rudder if possible, two of them at the same 
time commenced a vigorous onslaught with 28 lb. 
sledge hammers on different parts of the rudder body. 
The consequence of this was that the vibrations set up 
by the blow of one hammer were checked by those 
from the other, and the body of the rudder being only 
1 in. thick, after some fourteen blows had been struck 
a thin crack was started some 10in. long. This 
érack, however, was subsequently discovered to be on 
the surface of one side only, and did not prevent the 
whole rudder ringing as clearly as a bell when sus- 
pended by the stock. The severity of these tests can 
hardly be realised without having seen them. This 
rudder was subseqently tested to destruction privately 
by Messrs. Jessop for their own satisfaction, it being 
dropped on the hard floor successively from the 
heights of 8 ft., 10 ft., 12 ft., 14 ft., 16 ft., and 18 ft. 
Up to 14 ft. it showed nofurther sign of giving way, 
but after having fallen from that height it developed 
the crack already started through to the other side and 
elongated it by some four inches. At 16 ft. fall it 
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cracked through to the edge on the thin side and with 
the 18 ft. fall the rudder broke in two. The two parts 
were then broken up into small pieces for remelting 
and found to perfectly solid throughout. 

At the request of the surveyors of Lloyd’s Register 
it was subsequently decided to test another rudder to 
destruction under their own immediate supervision, 
and one was therefore laid aside for that purpose. In 
the presence of the surveyors the rudder was let fall 
from a height of 30 ft. on to a hard solid floor without 
showing any sign of giving way. It was then dropped 
from the same height, 30 ft. on to the shell of a casting 
ladle placed bottom upwards. This fall bent it con- 
siderably, and fully demonstrated the ductility of 
the material. The next fall from the same height 
broke it in two, and each piece was then smashed up 
with a succession of blows from a 20 cwt. tup let fall 
from the same height of 30ft. Every piece showed 
the casting perfectly solid and homogeneous throughout, 
and the surveyors expressed themselves perfectly 
satisfied. In addition to these tests mechanical tests 
for tenacity and ductility were made from pieces cast 
on the frames and rudders with satisfactory results. 

There can be no doubt that iron frames or rudders 
were seldom if ever made which could stand the tests 
that these solid crucible steel ones were subjected to, 
and we think that not only Messrs. Jessop but ship- 
buildersand shipowners are to be congratulated ona 
most decisive improvement where it was certainly 
wanted. We also think that it is only right to add 
that the first idea of casting stern frammes and rudders 
in steel originated with Mr. J. F. Hall, of Messrs. 
Jessop’s firm. It is now some years since Mr. Hall 
first conceived this idea, and at that time he made 
several small stern posts, rudder posts, and rudders 
for steam launches and yachts. It was only recently, 
however, when a firm of consulting engineers in Liver- 
pool improved on the notion by taking out a patent 
for a new method of hanging the rudder on the frame, 
only applicable in a casting, that the idea was brought 
prominately forward, and received the investigations 
of the committee of Lloyd’s Register. It is now likely 
to develop into a large and important trade, and it is 


of | 20t probable that Messrs. William Jessop and Sons, 


Limited, will long continue to hold the monopoly, as 
indeed they do not wish to do, for it is now manifest 
that no single firm can cope with the demand that is 
likely to arise. Already two other firms have taken 
the matter up, and there is little doubt but that in a 
short time cast steel will take the place of iron forgings 
for such purposes. The credit, however, of having 
produced the first steel stern frames and rudders 
undoubtedly rests with Messrs. William Jessop and 
Sons, Limited, who have now a large number in hand 
of all sizes and shapes besides those in use. At the 
approaching North-East Coast Exhibition at Tyne 
mouth there will be exhibited a cast-steel frame and 
rudder in position. 








THE FORTH BRIDGE.* 
By B. Baker. 

AT the request of Dr. Siemens the following short paper 
on the proposed Forth Bridge has been prepared, though 
the author himself would have preferred to postpone any 
communication on the subject to the British Association 
until the works were well in hand, and the many points 
of interest and difficulties inseparable from so gigantic 
an undertaking had manifested themselves. At the 
present moment a commencement has not been made, the 
whole period from the revival of the project last year 
until now having been occupied in the necessary pre- 
liminary work of obtaining the Act of Parliament and 
preparing the designs and specifications. It is believed, 
Sean that in a few weeks the contract will be let, and 
an energetic start will at once be made with the works. 

Before referring in detail to the history of the under- 
taking and to the character of the design, the author 
would like to convey, if possible, some notion of the 
magnitude of the proposed bridge across the Firth of 
Forth. In preparing the detailed designs he has often 
experienced no little difficulty in realising the scale upon 
which he was working. For example, the bedplates for 
an ordinary railway girder bridge, say a couple of hundred 
feet span, would be about half the size of an ordinary 
dining table, and it is difficult at first to picture to oneself 
a bedplate about double the size of an ordinary dining- 
room; but that is the size of the bedplates for the Fort 
Bridge girders. A diagram hanging on the wall shows 
the comparative sizes of some of the largest girder and 
arched bridges in the world; but even this fails, in the 
author’s opinion, to impress upon the mind the vast 
difference in scale between the proposed and all previous 
bridges. On_ glancing through the last volume of 
“Reports of the British Association,” with a view to 
obtain a notion as to the ordinary length of papers for 
Section G, he incidentally obtained a notion also for 
illustrating, in popular but perfectly accurate terms, the 
size of the Forth Bridge as compared with the largest 
bridges in this country. In the report of the Anthropo- 
metric Committee it was stated that the average stature 
of a new-born infant is 19.34 in., whilst the average 
height of the Guardsmen sent out to Egypt has been 
officially given at 5ft. 10$in. These figures have a 
ratio of 1 to 3.65, and, singularly enough, as the largest 
railway bridge in this country, the Britannia Bridge, has 
a span of 465 ft., and the Forth Bridgea span of 1700 ft. 
* Paper read before Section G at the British Association. 
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the ratio there also is 1 to 3.65. Hence, to enable any 
one to appreciate the size of the Forth Bridge, we have 
merely to suggest the following simple rule-of-three sum : 
As a Grenadier Guardsman is to a new-born infant, so is 
the Forth Bridge to the largest railway bridge yet built in 
this country. Bridges a few feet larger in span than the 
ateanin Gave been built elsewhere, but they are baby 
bridges after all. 

Such being the size of the structure, the question 
naturally occurs, why it should be necessary or expedient 
to build so unprecedented a work far north in this little 
island of Great Britain, when it has been found prac- 
ticable to cover the globe with railways and to carry roads 
across the greatest Continental rivers without involving 
any such difficult undertaking. The answer is a some- 
what complex one. It is not the physical features of the 
country, but the habits of the population that render the 
construction of a 1700 ft. span expedient. If the British 

ublic can save a few minutes by going a particular route, 
. that route will they go, although the alternative one 
might be as eligible, or even more so, in every other 
respect. This fact was forced upon the attention of the 
North British Railway Company nearly twenty years ago, 
when they sought powers to construct a bridge across the 
Forth, to secure for themselves and their allies the Great 
Northern, North-Eastern, and Midland Railways, a fair 
share of the through traffic between England and the 
North of Scotland, which they alleged had been 
hitherto practically —— by the London and 
North-Western and the Caledonian Railways, whose 
route was a few miles shorter. Parliament, satisfied, no 
doubt, that the contention was a reasonable one, granted 
the solicited powers in the year 1865. The bridge then pro- 
sed crossed the Forth at a different spot to the present 
Pridg®, as the engineer had not the courage to face a span 
of 1700 ft., and nothing less is practicable at Queensferry. 
Owing to the treacherous character of the foundations, 
however, it became necessary to adopt another site, and 
by bringing the point of crossing five miles further down 
stream to Queensferry, a considerable saving in distance 
was effected in the route between Edinburgh and Perth. 

The Act for constructing a bridge at Queensferry was 
obtained in 1873. At this pointthe Firth of Forth is divided 
by the island of Inchgarvie into two unequal channels, 
but the depth of water in each is such that a smaller 
span than 1700 ft. could not be economically adopted for 
either channel. North of Inchgarvie the maximum 
depth of water is 218 ft.,and south of the same 197 ft. 
In the former channel the bottom is of hard trap rock, 
and in the latter partly of rock and partly of extremely 
stiff boulder clay. Itis not the treacherous character of 
the bed of the Forth, therefore, but the depth of water 
which precludes the construction of intermediate piers. 
Pneumatic apparatus is inapplicable to such depths as 
200 ft., and no responsible engineer would care to found 
the piers of an important structure upon a bottom which 
he had no means of examining by diving apparatus or 
otherwise. 

To the late Sir Thomas Bouch is due the credit of 
the bold proposition to cross the Forth in two spans of 
1600 ft., and to so avoid the necessity of intermediate 
piers in unprecedented depths of water, with all the con- 
sequent uncertainties and contingencies. A contract for 
the construction of Sir Thomas Bouch’s great suspension 
bridge was made with Messrs. Arrol, and the preliminary 
works were in - ess when the Tay Bridge fell. In 
consequence of the latter catastrophe the directors of the 
Forth Bridge Company decided not to proceed with the 
works, and an Abandonment Bill was consequently pro- 
moted in the session of 1881. The North British, Great 
Northern, North-Eastern, and Midland Railway Com- 
panies, being interested in securing direct communication 
to the North of Scotland, objected to the abandonment of 
the enterprise, and instructed their respective consulting 
engineers, Mr. Fowler, Mr. Harrison, and Mr. Barlow, 
to report anew on the practicability and cost of crossing 
the Forth, either by a bridge or otherwise, at Queensferry 
or elsewhere. A careful reinvestigation of the whole 


— was accordingly made, with the result that the | 


irectors were advised that it was perfectly practicable 


to build a bridge across the Forth which would comply | 
with all the requirements of the Board of Trade and | 
public safety, and that the best place of crossing was at | 


Queensferry. The Abandonment Bill, which had passed 
the Commons, was then withdrawn, and the engineers 
were instructed to agree upon a design. Modifications of 
the original suspension bridge were first considered, and 
Mr. Fowler and the author then submitted a project for 
a bridge on the continuous girder principle. Mr. Harri- 
son and Mr. Barlow, fully appreciating the advantages 
which would pertain to such a bridge as compared with a 
moreor less flexible suspension bridge, made independent in- 
vestigations, and suggested several modifications. Finally, 
the design now before you (see page 217) was unanimously 


agreed upon by all as the one to be recommended to the | 
The directors acted upon this | 


directors for adoption. 
recommendation, and, accordingly, the necessary plans 


were deposited, and an Act was obtained this year for | 


constructing a continuous girder bridge acrossthe Forthat 
Queensferry, having two spans of 1700 ft., two of 675 ft., 
14 of 168 ft., and six of 50 ft., and giving a clear headway 
for navigation purposes of 150 ft. above high water spring 
tides. For this work Mr. Fowler and the author are act- 
~ as engineers. 

t would probably be conceded by every one that a 
ern bridge would prove stiffer than a suspension 
ridge ; but it is not so obvious that it would also be 
cheaper. Careful comparative estimates have, however, 
proved this to be so in the case of the Forth Bridge, and 
the reason is not far to seek. 


of t. 
important an element as the rolling load itself, to carry 
which is the sole useful mission of the bridge. In a 











In a long span bridge the | 
—— of the structure itself constitutes the chief portion | 
e load, whilst the pressure of the wind is at least as | 





properly designed continuous girder for a long span bridge 
the mass of metal will be concentrated near the piers, where 
it will act with the smallest leverage and produce 
the least bending moment. In an ordinary suspension 
bridge, with stiffening girder vertically to provide for the 
rolling load, and horizontally to meet wind stresses, the 
mass of metal will be somewhat greater towards the centre 
of the bridge than at the piers, and consequently for a 
given mass the moment will be much less in the con- 
tinuous girder than in the suspension bridge. Thus the 
Forth Bridge superstructure weighs but 2 tons per foot 
run at the centre of the 1700 ft. span, and 134 tons per 
foot run at the piers; whilst in a suspension bridge, as 
already stated, the weight of superstructure per lineal 
foot would be somewhat greater at the centre than at the 
piers. This consideration, coupled with the facts that 
suspension links are more costly than girder work, that a 
suspension bridge requires a very costly anchorage, and 
that the contingencies and risks during erection in a stormy 
estuary are very great, explains why, in such a case as 
the Forth Bridge, well designed continuous girders form 
a cheaper, as well as a far stiffer, structure than a sus- 
pension bridge with stiffening girder. 

Continuous girders, as a rule, are made of uniform 
depth, and it has been considered by some engineers a 
rather strained application of the term to so describe the 
Forth Bridge girders. But clearly it is the nature of the 
internal stresses, and not the external appearance of 
the girder, which should decide the question ; and from 
this point of view the proposed Forth Bridge is in the 
strictest sense of the words a continuous girder bridge. 
By all authorities a beam is considered to be continuous 
if it is either rigidly or partially fixed as well as supported 
at each end in vane 4 a manner that a pair of equal and 
opposite couples act on the vertical planes at its points of 
support. In the case of the Forth Bridge, such continuity 
is attained by connecting together the ends of the two 
1700 ft. spans at Inchgarvie, and by projecting the other 
ends a distance of 675 ft. beyond the main piers, and 
weighting them to the required extent. The moment of 
the couples and the position of the points of contra: 
flexure in a continuous girder may be regulated at will, 
either by putting an initial stress on the girder or by 
severing either the top or bottom member at the desired 
point. In the case under consideration, the latter method 

as been adopted, and the question of the most advan- 
tageous position for the points of contrary flexure was a 
subject of elaborate investigation, as it was known to have 
a vital influence on the economy of the design. Havin 
reference to all the conditions of the problem, it prove 
to be most advantageous to fix the points at a distance of 
675 ft. from the piers, so that in effect the 1700 ft. girder 
may be considered as made up of two cantilevers each 
675 ft. in length, and a central girder 350 ft. in span. 

Similarly, on investigation, the most generally advan- 
tageous depth proved to be about 50 ft. at the centre, and 
350 ft. at the piers; and, this being settled, the next 
thing to be determined was the most advantageous width 
for the superstructure. Since the fall of the Tay Bridge, 
engineers generally, and the Board of Trade in particular, 
have vividly realised the fact that the severest wrench to 
which a railway viaduct is subject arises not from the 
vertical stress due to the loading of both lines of rails 
with locomotives throughout, but to the diagonal stress 
due to the combined action of the ordinary rolling load 
and a violent hurricane. In the case of the Forth Bridge 
this stress would act at an angle of about 45 deg., so that, 
were it not for the dead weight of the structure, the 
required strength would be the same horizontally as 
vertically, and the economical width would be the same 
as the economical depth. Although the dead weight 
modifies this conclusion, it was obvious that the bridge 
should be a continuous girder of varying depth on plan 
as well as on elevation, and investigation showed the 
economical width of superstructure to be about 32 ft. at 
the centre, and 132 ft. at the piers. 

It was open to consideration whether the wind stresses 
should be resisted by bracing together both the top and 
bottom members of the girder, or the bottom members 
alone. The author, however, never had any doubt that, 
as the stresses must sooner or later be brought down 
to the masonry piers, they had better be brought down at 
once by the shortest route along the bottom members 
only. The top members are therefore spaced at the dis- 
tance of from 33 ft. to 27 ft. apart, centre to centre, and 
are unconnected by wind bracing. Each of the main 
vertical and diagonal struts consists of a pair of tubes 
spread out at the base like a bridge pier, and the wind 
stresses on the bracing between the tubes are much 
reduced thereby. In like manner are the wind stresses 
on the bracing of the bottom member reduced by the 
spreading out of the legs of the cantilevers, and the 
general stresses on the web members by the tapering 
depth from the piers towards the ends of the canti- 
levers. 

Having thus blocked out the general outline of the 
girder so that the shearing stresses from the diagonal 
action of the wind and load should be largely taken up 
direct by the main members, the next point was to deter- 
mine the number of bays, and the angle of the web 
bracing. It was not infrequently assumed that 45 deg. 
was the most economical angle, but this was true only 
when the admissible stress was the same in ‘compression 
as in tension, which was not the case either with wrought 
iron or steel, or where, as in the instance of wind bracing, 
the diagonals were subject to alternate compressive and 
tensile stresses. American bridge builders, as a rule, 
disposed their long slender struts vertically, and their 
diagonal ties at an angle of 45 deg., and as the question 
of competition entered into the problem, it might safely 
be assumed that economical considerations dictated this 
arrangement. The general slope of the web members of 
the Forth Bridge was something between the angle of 
45 deg. and the vertical, and, although the author was 


not prepared to contend that the disposition adopted was 
the most economical attainable, yet was satisfied that 
it reasonably approached that limit. 

Whatever the angle of the bracing, [it was quite 
clear that, in a girder of 1700 ft. span, exceptionally 
long struts would have to be provided, and it was a 
matter of much importance, therefore, that the struts and 
compression members generally should be of the most 
economical and efficient form. The advantages offered 
by a circular form of cross section were self-evident. A 
flexible sheet of drawing paper, simply rolled upon itself, 
becomes transformed into a stiff column, as every one 
accustomed to handle plans and drawings well knew. 
Similarly, a thin sheet of iron or steel, bent into a tubular 
form, without further stiffening, offered as high a resir- 
tance per square inch to compression as the most 
heavily braced rectangular strut. The author recently 
tested a — of ordinary stove-pipe, 4in. in diameter 
and 2 ft. long, made of sheet iron only about a fortieth 
of an inch in thickness, and found it stood, without buck- 
ling, a compressive stress of 15.9 tons per square inch, 
whereas one of the Britannia Bridge rectangular cells, 18 
inches square and 8 feet long, made of plates and angles 
half an inch thick, crippled under a stress of 13.6 tons, or 
say 15 per cent. less stress than that sustained by the 
piece of stove-pipe. If flat plates, as much as half an 
inch in thickness, behaved so badly in a rectangular cell 
only 18in. square, it is hardly necessary to speculate 
as to what would be the case in tubes 12 ft. square, 
which would be the size required for the Forth girders. 
With rectangular struts formed of four corner pieces and 
lattice sides, the required strength of the lattice-work has 
been found by experiment to be considerably greater than 
theory would indicate, and the form, therefore, is a very 
disadvantageous one as compared with a circular cross 
section where every particle of metal performs useful 
work. In a long span bridge, it is essential to reduce the 
secondary bracing to a minimum, because the weight of 
metal itself constitutes the chief load. For that and for 
many other reasons, including the comparatively small 
resistance offered by a curved surface to the wind, the 
author, after carrying out not a few experiments himself, 
and passing in review the numerous experiments made by 
others during the past thirty years, was satisfied that a 
circular form of crossjsection was the proper one in the 
case of the Forth Bridge. All the main compressive 
members, therefore, will be tubes varying in diameter 
from 5ft. to 12ft., and only the win bracing, subject 
to alternate compressive and tensile stresses, will consist 
of rectangular latticed members. 

Between the two main girders, as described above, the 
double line of railway will be carried on an internal 
viaduct, supported by trestles and cross girders. The 
yermanent way will consist of heavy bridge rails on 
ongitudinal sleepers bedded in four steel troughs, the 
outer pair of which serve also as the top members of the 
girders of the internal viaduct, and the inner pair being 
simply rail-bearers. The width of trough is such that, in 
the event of derailment, the wheels will drop into the 
troughs, and run along the timber sleepers clear of 
obstruction. A buckle-plate floor and parapet or wind 
screen will be provided of ample strength to insure the 
safety of the trains. No guard rails will be introduced, 
as the engineers and the Board of Trade are in accord in 
considering them a source of danger during high winds. 

It is hardly necessary to state that the whole of the 
superstructure will be of steel. For the tension members 
the steel is to have an ultimate tensile strength of not 
less than thirty tons nor more than thirty-three tons per 
square inch, with an elongation of 20 per cent. in a length 
of 8in. For the compression members the strength is to 
be from thirty-four to thirty-seven tons, and the elongation 
17 per cent. In making the tubes and other members, all 
plates and bars which can be bent cold are to be so 
treated, and, where heating is essential, no work is to be 
done upon the material after it has fallen to a blue heat. 
The steady pressure of hydraulic presses is to be substi- 
tuted for hammering wherever practicable, and annealing 
will be required if the steel has been distressed in any 
way. No punching or shearing will be allowed, and all 
plates will be planed at the edges and butts, and all holes 
drilled through the whole Gickaen of plates and angles 
after being put together. 


(To be continued). 








Hupson River Tunnet.—The Hudson River Tunnel 
has now reached a distance beneath the river of 839 ft. in 
the north tunnel, and in the south tunnel 700ft. The 
work is progressing at the rate of 44 ft. per day. 


_Bete1an Coat Exports.—The exports of coal from Bel- 
gium in the first five months of this year are officially 
returned at 1,594,395 tons, as compared with 1,583,516 


tons in the corresponding period of 1881. In these totals 
the exports to France figured for 1,505,144 tons and 
1,490,916 tons respectively. 

Lake Constance.—The shrinkage of Lake Constance, in 
Switzerland, owing to the extraordinary dryness of the 
past winter, has brought to light many interesting relics. 
Among them there are bone and flint implements, har- 
poons, pottery, many specimens of which are intact, clubs, 
baskets, arrows, field tools, and animal remains. Among 
the latter are skeletons of the bear, the bison, and the 
moor-hen. The discovery also includes a considerable 
quantity of oats and wheat in a good state of preservation, 
and a remarkably perfect and artistically executed stag- 
horn harpoon. The relics have all been removed to 
Frauenfeld, and added to the collection of the local 
historical and natural history society, which is now the 





richest in lacustrine objects in the Helvetic Confedera- 
tion, 
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| - “ . ae . being supported by a light movable swing piece g, to which is] 303." Stereo Plates: T. Sowler and W. Ward 
No. | Name. No. | Name. No. | Name. attached anarmature f. By adjusting the Sisvenss of the horse- | Manchester. (2d.)—To avoid casting the burr the inner edge 
3 shoe magnet N from the armature the contact pressure is regu-| of the chase are formed with a rebate or recess. (January 21 
—= — a | om any Sica — to _ required de; - of oe As > aes 1882). 
2 = 7? ecok | - vibrates in response to the diaphragm the influence of the magnet % 
1235 | Long and | Harrison, | 2363 | Stanley. upon it inoweanes and diminishes, end consequently the pressure $06. Moctte iam i ¢ JM, Aronson, Londen. . 
| _ Aplin. | _& Emmott. 2769 | Imray on the contacts is increased and diminishes more than is due to the 8 Figs.}—According Aaa cepesretRe Rl fetes apnertl 
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1289 | Aubin. 1970 | Kin | Wimpenny, part of the globe. The specification illustrates several forms of 
1297 | Imray | (Gissinger). | and Evans. 
(Grison). 2116 | Kershaw. 2851 | Mason. 











FINAL SPECIFICATIONS FILED. 


Aug. 


19, 1882. Nos. 20, 732, 807, 812, 813, 815, 823, 824, 826, 848, 


852, 863, 864, 871, 876, 913, 1472, all of the 


year 1882. 


o 2b we 403, 645, 831, 835, 839, 841, 842, 843, 847, 849, 
850, 851, 853, 855, 858, 865, 867, 904, 957, all 
of the year 1882. 

a OBL. we $56, 868, 869, 890, 891, 893, 901, 910, 968, 987, 
997, 1024, 2259, all of the year 1882. 

a eee 873, 874, 879, 880, S81, 882, 884, 885, 886, S87, 
888, 892, 903, 926, all of the year 1882. 

o» O48, 896, 898, 899, 900, 905, 907, 908, 911, 914, 918, 
952, 953, 954, 964, 972, all of the year 1882. 

» 25 » 676, 726, 775, 797, 916, 917, 921, 922, 925, 927, 


932, 933, 937, 940, 944, 949, 951, 956, 1230, all 
of the year 1882. 





PATENTS WHICH HAVE BECOME VOID. 
I,—Through Non-Payment of the Third Year’s Stamp Duty of 601. 

















No.| Name. | No.| Name. | No. | Name. 
1879 1879 | 1879 
3255 , Kortick. 3292 | McCall and | 3326 | Von Kor- 
3256 * Lawrence Hughes. natzki. 
(Butler). 3293 | Jones. 3327 | Hall 
3258 Burman. 3294 | Butler and (Godjrey). 
3259 | Neale. Price. 3328 Brewer 
3260 | Marzell 3297 Gibbs & Pitt. (Seches). 
(Dietrich). | 3299 | Whitehall. 3331 | Kennedy. 
3261 | Forbes. 3301 Butler. 3332 | Sundstrém. 
$264 _ Leech 3302 | Aube. 3334 | Hoyle and 
3265 | Von Naw- 3307 | Currey. | _Rotheray. 
| rocki 3308 Bamford. 8335 | Thomas 
(Faber). 3310 | Granger. (Forsqren). 
3266 | Imray 3312 | Cobley. 3336 | Borradaile 
(Jullien). | 3314 Lake |} (Flir- 
3277 Knowles. } — scheim). 
3278 | Sandon and d& Eaton). | 3338 ake 
Treherne, | 3315 | Peyton. (Farring- 
3279 | Worthington | 3316 | Field and | ton). 
; _ and Fish. Lord. $343 Lloyd 
3281 | Thompson 8319 | Peltzer 3345 Johnson 
& Dawes. (Rerke). | (Heideman). 
8288 | Gadsby. 3323 Clark 3349 | Thieffry 
3289 | Pearson and (Dennis, 3351 | Campbell. 
Jones, Samper, & j 
Valenzuela). \ 





II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 











| | 
No Name. No. Name. No. | Name. 
1875 1875 1875 
2851 | Bunn. 2893 | Carter. 2918 | Clark 
2867 | Booth. 2897 | Sauvée (Coinsin- 
23869 | Muirhead. -~ (Faure and Bordat, 
2873 | Burnard. Kessler). 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 

















No. Name. No. Name. No. | Name. 
187 1879 | 1879 | 
3425 | Pitt (Manginj 3788 ‘Aspinall. 3490 | Shields, 

| and Le- } 3408 | Pieper 3533 | White, 

| monnier (Gritzner, | 3774 | Glover. 

| and Co.). Delisle, 3785 | Thompson 
3478 | Day (Lukens Gritzner, & | _ (Guipet). 
3521 | Rigg. | _ Gritzner). | 3472 | Wilkinson. 
3696 | Cheswright. | 3440 | Smith. 3411 | Morgan- 
3826 | Sugg. 3443 | Bennis. Brown 
3599 | Tongue _ 3488 | Abel | (Shaw). 

| (Charpentier | (Langen). |(Unregistered) 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007, HAS BEEN PAID AND REGISTERED. 
1875 3981 Whiteley. 
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ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING AUGUST 26, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. ReabER 
Lack. 


1881. 

5647. Steam Ships, &c.: W. P. Thompson, London. 
(G. A, Cochrane, New York, U.S.A.) (8d. 12 Figs.J—This 
invention relates to means for preserving fruit when packed in steam- 
ships, railway wagons, &c., and consists (1)in removing at once all 
the carbonic acid exuded from the fruit; (2) in supply:ng it 
with fresh air and moisture, and (3) in the isolation of the articles 
from each other. (December 24, 1881). 


5688. Cymaphens, or Ap tus for Transmitting 
Sound by Electricity: C. F. Varley, Bexley Heath, 
and F. Varley, London. [l0d. 35 Figs.|—The illus- 
tration shows a;microphone transmitter. a isa carbon rod rest- 
ing against two contact pieces, of which c is one, and connected 


| 








tuting an electro-magnet for the magnet n, and causing the current 
to circulate round its coils. When therefore the contact pressure 
in the microphone increases, the electro-magnet becomes more 
powerful, and in like manner increases the pressure; thus any 
variation of the amplitude of the electric waves, due to the varia- 
tion of contact pressure between a and c¢, produces a correspond- 
ing variation of contact pressure due to the electro-magnet, which 
in turn further augments the variation of the resistance of the 
circuit, and so augments the amplitude of the electric wave. The 
specification illustrates many ways of carrying out this part of 
theinvention. In the receiving instrument the disc is magnetised 
either by permanent or electro-magnets, so that a pole is formed 
at its centre. (December 27, 1881). 


1882. 
16. Shoes for Horses, Asses, &c.: J. Buckham and 
G. Jackso: chester, Dur. (6d. 82 Figs.J}—Are 


’ 
eae with removable tongue-pieces and studs. (January 2, 
1882). 

50. Locomotive Engines for Tramways and Rail- 
ways: T. Morgan, London. (D. McI. Reid, Assensole, India). 
(6d. 5 Figs.]—The chief feature of novelty lies in the construc- 
tion of the boiler, which is vertical. The firedoor is placed in the 
crown and is connected with the firebox by a short vertical tube. 
There is a circular row of vertical fire tubes in the firebox. (Jan- 
uary 4, 1882). 

73. Horseshoes, &c.: J. Vernon, Newton Stewart, 
N.B. (Sd. 15 Figs.]—Have recesses for the reception of remov- 
| able metallic gripping surfaces. A composite shoe is formed by 
| placing rubber or bristles between two plates, so as to fproject 
| through the lower plate and form an clastic gripping surface. 
| (January 6, 1882), 





Roa 
212. Machine for Corking Bottles: K. F. C, Peter- 
sen, Hamburg. (6d. 4 Figs.|—Differs from known machines 


| mainly in that the working parts are arranged within a hollow | 


column, and springs used instead of counterweights. (January 16, 
| 1882). 
227. Range-Finder: G. W. Hart, Portsea. (6d. 5 Figs.) 
The instrument contains two telescopes. The first is directed 
| towards the distant object, and is then rotated 90 deg., and the 
| base of a right-angled triangle is set off to a given length. The 
| instrument is then carried to the other end of the base, and the 
} second telescope turned by a tangent screw until it finds the 
| object, the first telescope having been previously set at right 
| angles to the base. 
| the triangle are determined. The head of the screw carries a 
drum divided so that, as_it is turned to find the object, the range 
| can be read off it. (January 17, 1882). 


| 239. Compound to Serve as a Base or Ground for 
| Oil Colours, &c.: F. W: Frankfort-on-the-Maine. 
(O. Kall, Heidelberg, Germany). [2d.])—Is a mixture of lime, 
blood, permanganate of potash, and water. (January 17, 1882). 


Manufacturing Cigarettes: W. 
(6d. 13 Figs.J— 


F. Leblond, Paris). 


| 
| _— 


240. Machines for 
H. Beck, London. (£. 
In these the oy is fed from a reel, cut off by a knife, shaped 
round a +e" e, gummed and filled. The chief advantage is 
stated to be the suppression of the ordinary tube moulds. 
(January 17, 1882). 


250. Apparatus for Testing Alcoholic Liquids: H. 
J. Haddan, London. (J. 4. J. B. Devize, |Bordeauz). [6d. 
1 Fig.|—Consists essentially in distilling a certain quantity of the 
liquid, and weighing a given volume of the distilled liquid by a 
sensitive balance. (January 18, 1882). 


284.* Vessels or Apparatus for Submarine Pur- 
poses: T. Teodoresco, Galatz, Roumania. [(4d.)—The 
chief feature isthe means for maintaining the vessel at a constant 
determined depth. A piston open to the sea at one side is 
weighted at the other, and operates a slide valve, by which air 
from a reservoir can be admitted to a vessel filled partly with air 
and partly with water. Ifthe weight be greater than the water 
pressure on the piston the valve allows the air to escape from the 
vessel and its place to be taken by water, whereupon the apparatus 
sinks until the water pressure forces back the piston and closes 
the valve. Ifthe apparatus descend too low the valve is moved ir 
the opposite direction, and compressed air is admitted to the 
vessel to displace the water. (January 12, 1882). 


Manufacture of Earthenware: W. Boulton, 
Burslem. (8/. 19 Figs.|—(1) Instead of having the trap of the 
slip filter press grooved as formerly, or disposed as described in 
Specification 744 of 1878, a plain surface is used, and to provide a 
conduit for the effluent water sacking or wicker work is introduced 
between the surface and the fine cloth through which the water is 
filtered from the clay. The clearer part of the water is first 
separated by decantation, and then the remainder of the slip is 
heated by steam to cause it to filter more easily. (2) In the con- 
struction of bowls, jugs, &c., a plurality of profiles are fixed upon 
one ‘‘jolly” arm, so that several articles can be made by one 
downward movement of the arm. The said profiles also receive a 
side thrust whereby the article is more consolidated and better 
finished, and can be made narrower inside at the top than at the 
bottom. (3) Novel apparatus is provided for removing the 
moulds from the machine either by foot or hand, or automatically. 


(January 20, 1882), 

297. Galvanic Batteries, &c.: J.and A. J. Higgins, 
Manchester. [6d. 8 Figs.|—According to this invention the 
elements are so chosen that the products of the exhausted cells are 
valuable chemical substances, (1) The positive element is tin in 
dilute sulphuric acid and the negative element carbon ked in 


pyrolusite, the product being protosulphate of tin. (2) The liquid 
element is persulphocyanide of iron. (3) The solid elements are 





copper element. (5) The elements are tin and carbon excited by 
combined solutions of caustic soda or potash and nitrate of soda 





bya style to the diaphragm. The contact pieces c are free to move, 


or potash. (6) The use of Se of iron as an absor- 


By these means the base and two angles of | 


stopping and reversing 
whereby the valve sha 
made the desired stroke instead of its commencin 


















reflective 
domestic 
figure shows aglobe formed with circular prisms. (January 21, 
1882). 


pecs suitable for throwing the light downwards, as for 
illumination, or to one side for use in theatres. The 


308. Application of Controlling Springs of Bogie 
Trucks: Er Smellie, Kilmarnock. Fea. 3 Figs.}—Con- 
sists in making the controlling springs on both sides of the bogie 
pin resist the lateral movement of the truck, so that to which- 
ever side it moves both springs are compressed, instead of those to 
one side only as heretofore. Sis the spring, B the bogie pin, 
which together with the casting C approaches to and recedes from 




















a part of the bogie frame when the vehicleison a curve. When 
C approaches D the spring is compressed by means of the piece E 
and plate F. When C recedes from D the piece E draws tle rod, 
and the shoulder on the rod moves the washer plate and thus com- 
presses the spring. It is thus clear that to whichever side the 
truck moves the spring is compressed. (January 21, 1882). 
313." Copying Presses: J.M. Plessner, Stuttgart, 
. (2d.]—In the case of roller copying presses a stiff 
plate is placed below the wetted leaves. (January 21, 1882). 
320. A) 
A. M. 


paratus for Recording the Moves in Chess: 
k, London. (L. Hours-Humbert, Paris). (6d. 

9 Figs.}—The men are 

squares, the pegs esta 


rovided with pegs and fit into holes in the 

Dlishing communication for actuating the 

registering apparatus, or instead of employing electricity the pegs 
may act on the lugs of sliding rods. (January 21, 1882). 

324. Kitchen Ranges, &c.: H. M. Ashley, Knot- 
tingley, Yorks. (6d. 5 Figs.}—Contraction and expansion is 
provided for by the use of plates of a waved form. Relates also 
to the use of bolts with spring washers and to other details. 
(January 23, 1882). 

327. Breechloading Small Arms: S., R., and W. 
Trulock, Dublin. (4d. 6 Figs.|—These are improvements in 
the lock mechanism of drop-down guns, whereby the cocking of 
the lock is effected by raising the breech end of the barrels. 
(January 23, 1882). 

328.* Water Motors for Propulsion: G. Smith, 
Bradford. (2d.]—This isa pitch back waterwheel. In some 
cases it pumps the water back to the source as well as propels the 
machine. (January 23, 1882). 

330.° Regulating the Tension of Woven Wire 
Mattresses: J. Foley, Dublin. (2d.)—By means of flat 
steel springs connected to the bedstead and the mattress. (January 
23, 1882). 


331.* Attachment for Horseshoes to }Prevent 
Slipping: T. W. Ovenden, London. (2d.)—Steel clips and 
india-rubber. (January 23, 1882). 

334." Vacuum Pumps: C. D. Abel, London. (J. 
Patrick, Frankfort, Germany). (4d.}—In the absence of drawings 
the arrangement cannot be understood. (January 23, 1882). 

336." Bracket for Holding Rods, Bands, Sticks, 
&c.: T. S. Lyon, Westminster. (2d.)—The front portion 
is pivotted to the back so as to have a pendulous movement only. 
(January 23, 1882). 

337. New Game of Skill: G. F. Neville, London. 
(2d.]—This is a kind of lawn tennis, played with balls and cups 
instead of bats. (Protection not allowed. January 23, 1882). 
338. Knives for Flaying or Skinning: H. H. Lake 
London. (P. Brion, Paris), (6d. 9 Figs,|—The blade and 
guard are fixed to two distinct parts of one handle. (January 23, 
1882). 

340. Cigarette Papors: A. G. Goodes, London. (21.] 
—The end of the paper forming the mouth-piece is made water- 


proof and non-adhesive by coating it with albumen. (January 23, 


1882). 
341, Hand Stamps for Endorsing: G. K. Cooke, 
London. [6d. 13 Figs.|—The rotatien or semi-turn of the die 


plate of hand stamps of the rotary class is effected by means of a 


tin and carbon, and the cells are charged with certain solutions | 8tUd or studs on one or both cheeks of the guideframe, (January 
that will absorb hydrogen; such as persulphate, perchloride, or 23, 1882). 

rnitrate of iron, either alone or in conjunction with pyrolusite.| 342." A tus for Starting, Stopping. and Re- 
4) The elements are tin and copper excited by solutions of caustic | ve es: W. H. Allen, R. Wright, and W, 
soda or potash, and pyrolusite is placed in the cell forming the | L. W: Londo: (4d.]—Relates to the usual hydraulic 


ear of marine engines, and provides means 
f not be closed until the gear has nearly 
to close as soon 





bent of hydrogen is claimed. (January 20, 1882). 


as the gear commences to move, 


(January 23, 1882). 
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3.* Brake Apparatus: J. J. Tansley, Liverpool. 
oi othe brake is tentened by a cam intend” et by a screw. 
(January 24, 1882). 


$44. Bonding Roll Roofing Tiles: S. H. Bevan, 
Neath, Glamorgan. (2d.)—Of a peculiar form, fillets taking 
jnto recesses. (January 24, 1882). 


346. Electric Lamps, &c.: R. E. B. Crompton, 
London. (8d. 4 Figs.)—Referring to Figs. 1 and 2,aa@ is a 
rack rod acting as the upper carbon-holder and gearing with the 
first wheel c! of a train of three wheels, of which the last is a 
smooth-surfaced brake wheel, fitted with tangential spring flies 
dd, which move outwards when the speed is excessive. This 
vearing is carried ina frame which can be moved upwards and 
fownwards within the main frame for ashort distance. The brake 
lever e carries an armature el, which is attracted by the feed 
magnet C against the opposition of the regulating spring f. This 
magnet C is in a shunt circuit, while the main magnet G, which 
establishes the arc, is in the lamp or are circuit. When the 
circuit is completed this magnet attracts and raises the inner 
frame and with it the rack rod and carbon, and go establishes the are 
and brings the brake lever withinthe attractive influence of the 
magnet C. The tension of the regulating spring is so adjusted 
that while the arc is of the normal resistance the brake wheel is 
kept stationary. As this resistance increases the spring is over- 
powered by the magnet and the wheel train revolves until the 
condition of equilibrium is again attained. Fig. 3 shows a modi- 
fication, in which the main magnet G, which establishes the are, is 
on an alternative or cut-out circuit, the general arrangement of 
the lamp being otherwise the same; N N is a separate magnet 
called a cut-out magnet, having an armature, which, when 
attracted, breaks the direct circuit through the magnet G. The 
latter, when in action, draws down the gearing frame so as to 


Lal 
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356, Arresting the Progress of Vessels: A. W. L. 
Reddie, London. (J, McAdams, Boston, U.S.A.) (6d. 5 Figs.) 
—At either side of the stern-post a wing or shutter is hinged. 
Normally these shutters lie against the ship, but in the — 
of a collision they can be released, and will open until at 
right angles to the ship’s axis, when they will offer a great resistance 
to its progress. (January 24, 1882), 


358.* Sounding Apparatus. C. A. McEvoy, London. 
(2d.)—When the lead touches the bottom a spring contact piece 
completes an electrical circuit and rings a bell on the ship. 
(January 24, 1882). 


359. Electric Lamps: J.N. Aronson, London. (8d. 
24 Figs.}—Relates to means for bringing a second incandescing 
conductor into the electric circuit upon the failure of the first. 
This may be effected either by hand or automatically. In the 
former case each filament in a globe is provided with an inde- 
| pendent terminal, and the lamp socket is provided with contact 
| pieces connected to the positive and negative leads. By inserting 
| the globe neck into the socket in different angular positions, or to 
| different depths, any particular conductor may be placed in 
circuit, or in some cases several or all of the filaments may be 
included in the path of the current. When automatic apparatus 
is used to effect the change several modifications may be adopted. 
If the lamp have but too bridges an electro-magnet may be em- 
ployed to attract an armature, and in so doing to break the circuit 
to the second bridge. If the first fail the magnet is no longer 
excited, and the current goes direct to the second. When there 
are more than two bridges the magnet may be wound differentially 
and work a circular contact breaker, after the manner of a make- 
and-break device. If the magnet be not powerful enough for 
this a coiled spring may be added and be controlled by the magnet. 
When several lamps are arranged in series a differential system is 
adopted. There is combined with one terminal of each bridge an 
armature provided with a spring capadle of holding it in two 
positions, like the blade of a pocket knife, either in contact with 
or a short distance from the magnet. The first bridge is connected 
directly to the leading wires, and a shunt circuit is made round it, 
which includes the second bridge and its magnet coil of high 








resistance. When the first bridge failsan increased current passes 
through the shunt, and causes the magnet to attract its armature, 
which comes up against a contact piece, and cutting the coil out 
of circuit, affords a direct path from the current to the filament. 
The third, fourth, and fifth bridges are similarly provided. 
Another method is to connect the positive terminal of the first 
filament to the leading wire, and to put it in communication with 
a spring forming part of a shunt circuit through the second fila- 
ment. Between the spring and the terminal of the second filament 
there is interposed a high resistance of such a nature that when 
the first filament fails and the greater part of the current traverses 
the said high resistance, it will melt and allow the spring to move 
and make good metallic contact with the terminal. The third 
terminal is connected to the second and the fourth to the third in 
a similar way. The illustration shows the socket of a lamp 
arranged according to this plan. The positive end of each filament 
is connected to a spring H which has a tendency to press against 
the contact G, but is, unless the filament has come into action, 
held back by a tie of fusible metal, which is connected at the 
other end to the conductor J. When a filament fails the armature 
of the electro-magnet comes away and makes contact at F, by 
which means the current is sent through one of the ties J, and 
melting it, a new contact is established at G, putting a fresh 


filament into circuit and attracting the armature afresh. 
(January 24, 1882). 
360. Sup: , Balan ,and Adjusting Window 


on. (P. W. Blythe, Boston, 





ring the carbons into contact, and when its circuit is broken the 
ame isforced upwards bya spring a distance equal to the length 
the arc. When the circuit is completed to start the lamp the 
mature p of the magnet N is in contact with the piece n, and the | 
urrent can flow direct through the magnet G. At this time it | 
an not pass through N, because the arc is still open ; immediately | 
the magnet G brings the carbons together, so as to complete the | 
circuit through N, the armature p cuts the magnet G out of cir- 
cuit, and the spring O lifts the frame and establishes the arc. The 
lower carbon is lifted by a cord and pulleys, as shown, when the 
lamp is intended to be focussing. The specification describes the 
alterations in the framing that must be made when the lamp isin- | 
tended to stand on a table, as in lighthouse illumination. Another | 
art of the invention relates to a device for preventing electric | 
ighting circuits acquiring a static charge of high potential. ‘* It | 
is probable that this static charge is due to the fact that where | 
there is an electric discharge through gaseous media there is an | 
absence of symmetry in the behaviour of the current, and the 
amounts of free electricity escaping into the atmosphere are not | 
the same for positive and negative electricity, so that there is a | 
continual tendency to accumulate a charge of that kind of elec- | 
tricity which escapes less readily than the other.” The remedy 
for this consists in connecting the circuit by a wire of high resist- 
ance (say, 10,000 ohms) toearth. (January 24, 1882). 


io 

347.* Lawn Tennis Markers: W. Thomson, Man- 
chester. (2d.)—Marking material is delivered from a box to a | 
travelling band which is drawn over and in contact with the 
lawn. (January 24, 1882). 


348. Repeating Gun: F. J. Cheesbrough, Liver- 
pool. (2d.)—The percussion and explosion of the cartridges, 
which are pushed forward in rotation, take place in the breech. 
(January 24, 1882). 
350.* Supplying Furnaces with Fuel: J. H. John- 
son, London. (J. A. Strupler, Paris). (2d.)—The fuel is sup- 
plied above the incandescent fuel from a carriage on wheels. 
(January 24, 1882). 

353." Water-Closets, &c.: P. J. Davies, London. 
(2d.}—Consists in applying tothe basin two or more traps. (Jan- 
uary 24, 1882). 

354." Manufacture of Acetic Acid: H. J. Haddan, 
London. (Fréhlich and Co., Zeitz, Germany), [2d.]—By 
causing vinegar to freeze and separating the concentrated vinegar 
from the ice. (January 24, 1882). 

355. Bottoms, Gratings, or Bars of Fireplaces, &c.: 
W. J. Doubleday, London. ([2d.)—With hinges. to allow the | 
ashes to slideoff, (January 24, 1882), j 





| 





Sashes: . R. e, Lon 

Mass,, U.S.A.) (6d. 3 Figs.]—The sides of the sash are grooved 
to fit round tubes enclosing a spiral spring designed to counter- 
balance the weight of the sash. (January 24, 1882). 


362. Gas Engines: F. W. Turner, St. Albans. [6d. 
5 Figs.}—Describes a gas engine with two cylinders so arranged 
that the force of the charge is exerted simultaneously on both 
pistons, and that by the movement of one piston in advance of 
the other space is afforded for the compressed gaseous charge, so 
that the usual elongation of the cylinder is not required. The 
upper ends of the cylinders A Al communicate by means of a 
passage E and conical valve F. This valve is operated by a cam 


a 





Fig. 2. 





| 


on the shaft I (Figs. 1 and8). @ is the s‘ide valve worked by the 
crank H and rod I, P is the air inlet valve, and O an exhaust 
valve. When the engine is in operation, and the parts as shown, 
the,cylinder A above the piston B contains gas and air ; the valve 
G isabout to rise for the further admission of gas from the aperture 
iand port k, and the valve F is about to be opened. When the 
piston B has reached the lower end of its stroke, the cylinder A is 
filled and the cylinder A! half filled with combustible mixture and 
the supply is cut off. During the upstroke of the piston B the 
whole of the charge is compressed into the cylinder Al; by the 
further movement the charge is compressed from the cylinder Al 
into the cylinder A, and this piston again arrives at the position 
shown in the drawing, one revolution of the crankshaft having 
been completed. By this time the valve G has moved downwards 
to allow thecharge to be ignited, and the valve F being open 
the force is exerted simultaneously on both pistons, until the 
piston B! has terminated its downward stroke, when the valve O 
is opened by means of the cam N, and the products of combustion 
are exhausted from both cylinders until the piston B terminates 








its upward stroke, when the valve F is closed to prevent the 
gases in the cylinder A! from entering the cylinder A, while the 
piston B is drawing in the fresh charge. Du this movement 


the piston B! expels the gases from the cylinder A! and the valve 


‘ 











' 
F is again opened to admit air and gas to the cylinder Al. The 
oe gerd force thus acts on the piston B during more than one- 
half of its downward stroke, and on the piston B! during the 
whole of its stroke. (January 24, 1882). 
364. Tablets for Holding and Pr Names, 
ses, &c.: W. Carter, Buckhurst x. 
(6d. 8 Figs.|—Consist of a metal frame and mica plate between 
which the paper is placed, and retained by flaps on the frame. 
(January 24, 1882). 


365.*_ Handles for Railway © Doors, &c.: 
J. A. Macmeikan, London. [2d.]—The object is to prevent 
accidental opening. (January 24, 1882). 

366. Power Looms for Weaving Figured Pile 
Fabrics: S.C. and J. Reixach, 

Yorks. [6d. 9 Figs.|—Relates to weaving figured velvets face 
to face to be afterwards cut apart to produce two fabrics. The 
Jacquard machine is employed for producing the figures of the 
ile warp, each thread of which is on a separate bobbin in a creel 
hind the loom, and the figure is produced by the Jacquard 
acting on each thread of the pile warp, but the ground is made by 
aset of tappets which also regulate the length of the pile, the 
ground being either twilled or otherwise. The tappets are used 
to keep the two pieces sufficiently wide open to take up the length 
of pile required. The said tappets are so arranged that while 
weaving the top piece the healds belonging to the bottom piece 
are kept at rest at the bottom, and when weaving the bottom 
piece, the healds belonging to the top piece are likewise at rest. 
Two rollers are placed at the back of the loom to open the ground 
warps to a certain angle in combination with the oy A 
movable rail or shelf is attached in front of the reed in the shuttle 
race for the shuttle to traverse on. The object of this is to permit 
the rail to descend as soon as it comes near the pile gauge, which 
is placed close to the fell of the cloth, and to raise it again to its 
proper level as the going part recedes after beating up. The rail 
A carried on pivots or on a parallel motion. (January 24, 
367.*| Manufacture of Sulphuric Acid: W. Windus, 
Bristol. (2d.)—Oxides of nitrogen are disengaged from sulphuric 
acid by agitation. (January 24, 1882). 

368.* Purification of Lead: W. J. , New- 
castle-on-Tyne. (P. Négris and E. Rizo, Egastiria, Greece). 
(2d.]—A jet of steam is used in the bath of lead, whilst this is at 


a red heat. (January 24, 1882). 

369.* Spittoon for Smo Carriages: J. Clark, 
= (2d.]}—Of metal with valve for emptying. (January 
25, 1882). 


371. Prin Machines: T. G. and J. Dawson, 
Otley. (6d. 2 F%gs.)—Consists in an improved automatic appa- 
ratus for stopping the impression cylinder of Dawson’s Wharfedale 
machine at every alternate revolution of the same, or for an 
indefinite period by foot or hand without stopping the other parts. 


(January 25, 1882). 

372. Canal Locks, &c.: J. Revell, Dunkinfield, 
Ch  [2d.}—Water and air chambers act as a balance-weight 
to the water in the lock. (January 25, 1882). 


373. Shuttles for Looms: J. R. Richards, Kirkham. 
(6d. 8 Figs.|—According to this invention the spring of the 
shuttle peg lies flat against the peg when the latter is raised out of 
the shuttle to receive the cop, but is forced into a bent or curved 
attitude asthe peg is turned down into its working place. The 
— has a natural tendency to lie flat, and is a trifle longer than 
the peg, which it slightly overhangs at its free end, where it abuts 
against an eccentric surface. This surface is so constructed that 
when the peg is down it puts an endwise strain on the spring, 
causing it to assume a bowed or bent form, but when it is up there 
is no such strain and the spring is straight. (January 25, 1882). 


374.* Tobacco Pipes: H. E.Meyer,London. (Messrs. 
Jeanket-David, St. Claude, Jura, France). (2d.]—Refers to a 
= wind-guard made to clasp the bowl. (January 25, 
1882). 


375. Manufacture of Cattle Food from Brewers’ 
Grains: C. D. Abel, London. (0. Zucker, Berlin). [6d. 
2 Figs.J—Consists in pressing the grains by means of a double 
pair of pressing rollers, mixing them with a food stuff and form- 
ing them into cakes. (January 25, 1882). 


376. Piano-Organs: C. D. Abel, London. (Ciisare, 
Donadoni, and Pohl, Berlin). (6d. 7 Figs.J|—Relates to that 
description of piano-organs, in which the pins of a barrel turned by 
hand actuate the ordinary hammer mechanism of a piano, and the 
— improvements have for object to enable such pianos to 

e played upon both by means of the barrel, and by the hands on 


the keys in the ordinary manner. (January 25, 1882). 


378.* Signalling Apperataus for Railways: W. P. 
Thompson, London. (iV. W. Gary, Boston, Usd.) [4d.]— 
A weighted lever is raised by a passing train, and in its fall operates 
an electric generator to sound a bell at some distance ahead. 
(January 25, 1882). 

379. Flush Cistern for Water-Closets, &c.: W. 
(6d. 2 Fiys.}—Is a combination of 


- 


Wright, Plymouth. 
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inlet valve, outlet valve, and syphon. When the handle is pulled 
and the syphon 
, rendering it unnecessary to retain the handle after the 


to open the outlet valve, the inlet valve is closed 


first pull. (January 25, 1882). 

$81." 3 ts: E. G. Brewer, London. 
Egasse, Paris). (2d.)—Obtained by admitting air with 
chloric acid into a receiver containing zinc. (January 25, 1882). 


* 


formed pee Dp 
being mounted is pressed by laths. (January 25, 1882). 


E. E. 
ydro- 


Drawing Boards: G. Low, I ch, (2d.]—Are 
ves at the edges, into dado paper when 


* 


for the Manufacture of 
Barrels: 8. Wrig t, 
are set on an adjustable table 
26, 1882). 

402.* 
poe Peg 
26, 1882). 


403," Combination Frame for Exhibiting 
and Prin Matter, &c.: T. Whetston 
(2d.]—Is divided into com 


are actuated by the motor which drives the saw. (January 


: e, London. 
(Provisional protection not 





Casks or|don, (H. Schopfer, Besancon, France). [2d.]—Appears to be a 
{2d,]—Staves 
and sawn or cut to shape. (January 


Machin Rawing Wood: T. N. Robin- 
4 -*§-¥ (2d.]—The rollers for feeding the 


perpetual motion machine. (January 


421, Felloesand Tyres of Wheels: G. Per retry 
Barr, Stafford. (6d, 15 Figs.|—The felloes are poke wit 
a groove on their outer faces, and the tyre has a rib on its inner 
face to take into such groove. (January 27, 1882), 


422." Automatic Lubrica paratus: " 
Simon, N. ham. (2d.)—The lu Laat is fed by mF 


, 1882). 


es | discs operated by the machinery to be lubricated. (January 27, 
1882). 


335." U; Waste and Heat for Drying —_ae 423. Manufacture of Machine Embroidery: C. 
Bricks, Tiles. &c.: G. Wool Stoke-on- | owed. January 26, 1882). Barlow, London. (C. W. Wetter, St. Gall, Suoltzerlaneh 
Trent. (2d.)—When kilns are being cooled down, air is drawn Glass Bottles, &c.: T.| (6d. 1 Fig.)—Is a 


through them into drying chambers. (January 25, 1882). 


386. Cores for Tel Cables, &c.: W. T. 
ley, Plaistow. (6d. 1 ph a 





Referring to the drawing the conductors are first insulated sepa- 
rately, and are then all enclosed in another coat of insulation and 
sheathed with yarn and wires. (January 26, 1882). 


387. Purifying Coal Gas: J. Walker, Leeds. [4d.)— 
ne A — of eg = — - compounds of iron, in a 
r not wi! ydrate of lime. Is suppl y 
Patent 5269 of 1881. ((January 26, 1882). so 


$88. Transferring Designs to Surfaces: J. M. Moss, 
Patricroft, Lanc. [4d.|—Refers to means whereby the design 
is impressed upon a gelatine tissue by the action of light, the 
unchanged portions afterwards raised by moisture, inked without 
inking the changed parts, and the tissue finally pressed upon the 
= to which the design is to be transf (January 26, 


389. e Firearms: W. R. Lake, London. 
(W. Trabue, Louisville, Kentucky, U.S.A.) (6d. 7 Figs.|}—Con- 
sists, firstly, in an inclined guide formed on the trigger guard for 
elevating the rear end of the cartridge as it leaves the magazine, 
in connexion with a stop notch formed on the inside of the re- 
ceiver, against which notch the cartridge strikes. A finger on the 
bottom of the bolt passes under the bullet and elevates it into 
alignment with the bore of the gun. Secondly, the hammer is 
provided with an extension blade to prevent its turning, and the 
premature discharge of the cartridge. A notch on the blade and 
one on the sear prevent the accidental withdrawal of the breech. 
Thirdly, a swinging extractor hook is pivotted to the bolt head 
opposite its bite on the cartridge rim, and is provided with a pro- 
— —— —' the receiver when the bolt is with- 

wn. Fo y, @ thumb-screw, acting against th ocks 
the breech. (January 26, 1882). . — 


390. ts for Pocitiiating the Dri of 
Horses: W. R. Lake, London. (£. W. CB iggy ing 
Mass., U.S.A.) (6d. 3 Figs.]—A rein guiding terret is ‘provided 
below the rein aperture with a ball receiving socket in combina- 
tion with a ball on the guide rein so located as to enter the socket 
when it is desired to check the horse. (January 26, 1882). 


391. Stylographic Fountain Pens: W. P. 
son, a —, (G. W. Carleton and E. Coffin, New Y: eee, 
and A.S. io Rpg “7 (8d. 19 Figs.)—Is for im- 
provements in detail on the inno . . 
five claims. (January 26, 1882). a ee ee 

395.* Production of Pho’ phic Copies on 
Surfaces of all Matters: R. , Vienna. are 
By the application of a sensitive coating containing tanned glue 
= a the image by a peculiar mixture. (January 26, 


396.* Treatment of Paper, 
Greenw D, gg” 


&c., for Packing 
wax. (January 26, 1882). 


-]—Is coated with AF 


398. Manufacture of Sugar: C. Scheibler, Ber! 
{4d.]—Consists in the use of the saccharates of aeaation tne 


separation or purification of the juices. (January 26, 1882). 


= Ornamenting Vitreous or Semi-Vitreo 

: W.H. Slater, Stoke, Staff ¥ and Ec. 
Hancock, Worcester. [4d.]—By putting siliceous, calcareous, 
or the like matters on glazed surfaces, and subsequently firing the 


wares. (January 26, 1882). 

400. Propeller for Steam Vessels: C. Corn 
Poplar, London. [éd. 6 Figs.|—‘‘This improved ae 
so arranged that the blades thereof cut their way into the water 
instead of screwing themselves therein, and have consequently a 
less sudden resistance or shock from the water, which increases 
the power and rapidity of motion of the propeller, and consider- 
ably reduces the vibration.” ‘Neither the blades, nor the im- 








roved propeller in its entirety, have any twist or ne principle of 
Fre screw inthem.” Fig. 1 is a vertical section through one of 
the blades, and Fig. 2 isa horizontal section through the widest 
The specification describes an empirical method of laying 

out the propeller, but does not explain the theory of its action 
otherwise than by saying that ‘it is constructed on the principle 


Hen- 
: ig.}—The improvements refer to the 
construction of a core with multiple conductors, which may be 
used at will for a number of circuits, or for a few, or as one only. 


404, paratus for Making 
Wood, Spperetne: N.B. (6d. 2 Figs.}—Relates to an im- 
the top concave from end to end, so that the blower can roll the 
plastic glass a sufficient distance along the marver, whilst the 
curvature of the surface enables him to make the glass pattison 
take the desired shape. (January 26, 1882). 


405. Dredging: C.J. Ball, London. (8d. 12 Figs.|— 
In Specification 987 of 1878 there is described a system of dredg- 
ing by means of an exhaust fan of peculiar construction, and it 
to pox ag pee on that system that the present invention relates. 
In order to start the pump in the first instance, the discharge pipe 
is temporarily closed and a vacuum created in it by an ejector. 
The pump itself is placed below the highest part both of the 
suction and delivery pipes, so that, once filled, it never empties of 
water. The discharge pipe has apertures in its lower side so 
arranged that the mud and silt falls through them while the 
water runs off overboard. Another method is to deliver the 
dredgings into a conical kibble ded on tr i When 
this is empty, or filled with water, the centre of gravity is below 
the centre of suspension, but when it is filled with sand or gravel 
the centre of gravity is above the centre of suspension, and con- 
sequently the kibble overturns and delivers its contents down a 

















shoot. After the sand and water have been roughly divided as 
above described, there still remains some water which is with- 
drawn by pipes connected to the suction side of the pump. The 
position of the dredging nozzle is determined by a vacuum gauge 
on the pipe. there gy certain pressure at which the <i 
gives the best result. When floating tubes are used in the fairway 
of the channel they are carried on barrels that can be raised and sub- 
merged at will by pumping air in and out of them. When the 
dredgings are to be carried away by railway, they are delivered 
into a large box (see illustration) with doors in the bottom. The 
trucks are arranged in position and filled simultaneously. (January 
26, 1882). 
407. Vessel for Sa Life and Property at Sea: 
W. Fewster, Margate. [4id.)—Is constructed of wood or iron 
in the form of aduck. (January 26, 1882). 
499. Heating Feed Water for Steam Boilers: M. 
Ashworth, Manchester. (2d.)—A feed-water heater is placed 
either in the cond or in a chamber between the exhaust pas- 
sage and condenser. (January 27, 1882). 
410.* Se ting Oil or Tar from Blast 
Gases: G. pman, Glasgow. (2d,.)—The pus 
to pass through a chamber having in it a number of wet 
diaphragms. (January 27, 1882). 
tecting Roofs, W: 
London. [(4d.)—By means of enamelled or vitrified iron plates. 
(January 27, 1882). 
J. Cliff and J. H. Da 


416. Blast Furnaces: 

Messing’ Lincoln. (6d. 2 Figs.)}—A circular conica 
concentric shoot is placed in the furnace — the openings 
where the wagons discharge their load, to distribute the charge 
evenly in its descent. (January 27, 1882). 





are caused 
perforated 


&c.: B. L. Thomso: 


417. Gas es: S. Withers, Torquay. (6d. 8 Figs.) 
a ng the piston to be at the bettom of the stroke, as indi- 
cal y the dotted line a a, Fig. 1, and that the apace A? below 


it contains air, and that the valve box H contains gas and air, 
then the slide valve will be in such a position that its port F com- 
municates with the cylinder port C and valve box, so that the 
combustible mixture will pass into the e A2. While the piston 
rises one-third of its stroke the slide valve remains stationary and 


Fig.2 








allows the charge to pass. The supply is then cut off and com- 
munication opened with an igniting jet in the slide to produce 
the explosion which drives the piston upwards until it passes and 
opens the exhaust port D, through which the products of com- 
bustion rush. At the same time the slide valve admits air to 
follow the exhaust and purge the cylinder. During the back 
stroke of the piston the exhaust — of the valve opens to the 
cylinder and the remaining products of combustion are forced out. 
2isac ber filled with air to cushion the explosion, and L is 
an air inlet valve to prevent the formation of a vacuum in the 
cylinder. (January 27, 1882). 


419.*_ Porcelain or Earthenware Coffee Pots W.R. 
Lake, London. (J. Herttan, Klesterle, Bohemia). (2d.)~Ot 
—_—e parts arranged one above another. (January 27, 


proved ‘‘marver” made with a flat narrow rim or “cranny” along 
the side further from the workman, and with the remainder of 


Sage re to any kind of machine embroidery 
worked on fabric, the object being to make an Cy or border to 
the embroidery that shall only be connected with the surrounding 
cloth by loops of embroidery thread, so that the edge or border 
need not be separated from the surrounding fabric = cutting out 
as heretofore, but will be ready for use by — the loops and 
letting the edge slip out. The invention is carried out by an ordi- 
nar. broidering hine fitted with a perforating apparatus, 
The cloth is embroidered in the usual way, and where the edge is 
to be formed a row of eyelets is made ; the cloth is then perforated 
at the lower end of each eyelet, and the eyelet surrounded by 
embroidery thread, so that the lower point is disconnected at 
either side from the fabric. Through these points loops of thread 
are fastened to the cloth. After this all the remaining cloth is cut 
away and the eyelets finished, after which the loops can be cut 
away and the edge is free. (January 27, 1882). 





426." Cal Limestone and Rensting Ores: 8. 
Collier, Bridgend, Glamorgan. (2d.)—Ina kiln of peculiar 
construction. (January 27, 1882). 


427. S$ Boilers and Furnaces, &c.: P. Jensen, 
London. (W. Wilmsmann, Hagen, a ney (6d.)—Fig. 1 
shows the invention applied to an externally-tired boilerand Fig. 2 
toa reheating furnace. The coal is distilled near the furnace door 


Figi 














and the gases are drawn through the glowing fuel heaped against 
the hanging ——. Air, heated by passing through the furnace 
walls, is admitted at rr to burn the carbonic oxide and other ~~ . 
tt are flues by which the gases can off near the door end and 
emerge into the fuel below the bridge. (January 27, 1882). 

430. Roving Machinery: W. R. Lake, London. 
(W. E. Whitehead and A, T. Atherton, Lowell, Mass., U.S.A.) 
(6d. 7 Figs.}—The sliver is passed successively through three 
sets of drawing rolls to the flier. As it leaves each set of rolls ‘‘ it 
is a thin ribbon-like product too delicate and fragile to permit of 
its being carried to the next set, without first having been con- 
densed.” To this end there is inte: between each two adjoining 
sets of drawing rolls a distinct condensing device in the form of a 
rotary tube having a bore cylindrical in cross section and extend- 
ing —— instead of in a right line, from end toend. ‘Inthe 
bore the sliver is co d and d d and brought down 





Pr 


M, | from the form of a thin flat ribbon to the cylindrical” form. The 


object of the spiral arrangement is to counteract the tendency to 
drag between the walls of the bore and the sliver. When the tube 
rotates it feeds forward the sliver and acts not only as a condenser, 
but a conveyer. (January 27, 1882). 


434." Machines for Shaping Wood, &c.: E. Bahn, 
Charlottenburg, Germany. (2d.]—Consists in the applica- 
tion of several independent work tables, each of which is adapted 
to hold several similar pieces of work. (January 28, 1882). 

435. Gun Wads: H. E. Newton, London. (De Condé, 


Schmid, and Du Houz, Paria). (4d.}—Are made of wood pulp. 
(January 28, 1882). 


438. Manufacture of Decorating Papers: J. Imray, 
don. (A. Cottais, Paris), (4d.)—The paper is covered with 
a layer of white. On this an impression is made with coloured 
fatty ink. When the ink is dry insoluble varnish is applied for 
fixing the colours. Thin unsized paper is then glued on the 
varnish. The paper with the impression on it is then detached, 
and thus the design is transfe' inverted. The paper thus _ 
pared may then be applied to the surface to be decorated. (Jan- 
uary 28, 1882). 
439. Tricycles: A. Burdess, Coventry. (6d. 2 Figs.)— 
ng tothe arrangement of the seats and handles. (January 28, 
1882). 


441. Electric Railways: C. F. Varl Bexle 
Heath, and W. Judd, Penang, Straits Setilemenst, 
{4d.]—The conductor is laid in a groove in sleepers impreg- 


nated with paraffin wax. The sleepers are partially covered 
by guard —_ and the groove is closed by a flexible waterproof 
band. ‘‘ Through this band there are conducting bolts which con- 
nect the conductor with the contact roller, when the wheel tra- 
verses over and depresses the band.” ‘‘ When the collecting roller 
—_ over the band contact is made between the metal bolts and 

he conductor, and is thence conveyed to the car.” 


The specifica- 
tion is not illustrated. (January 28, 1882). 
444. e Cotton Yarns, &c.: F. A. Ga 
bs “Ean [4d.]—Are dyed in the cop by first bone 


mn, 
the cops in dyewood extracts and subsequently treating them 
with mordants. (January 28, 1882). 


* Sectional Warping or Beaming Machines : 
E.and W. A. Rothwell, Walkden, Lanc. (2d.]—Instead 
of the ordinary angular creel a curved or segmental creel is used, 
isa ends are passed through a stationary neck. (January 28, 
449.* Kitcheners or Cooking Ranges and Cooking 
tes, &c.: J. W. Brown, Leamington, Warwick. 
(2d.J—A current of fresh and warm air is made to circulate through 
the ovens and pass away into the smoke flue. (January 28, 1£82). 
Horseshoes: H. Turner, Birming- 
ver, and E. Price Tam War- 








of the revolving cutter as used in boring holes.” (January 26, 
1882). 


420." Motive Power Engine: H. J. Haddan, Lon- 





ham, 
wick. 
| a split cotter. (January 28, 1882), 


and 
(6d. 10 Figs.)—Studs or projections are attached by 
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452." ists: W. Adair andG.B. Smith, Liverpool. 
[2d.]—Refers to hoists in which motion is communicated as 
required from a continuously rotating shaft, the object being to 
er a starting, driving, and stopping appliances. (January 
30, 1882). 

453." Brass Bobbin Win: Engines: W. Paulson, 
Toton, Notts. (2d.)—This provisional specification is not clear. 
(January 30, 1882). 

455. Machinery for Beaming Yarn: R. Hindle and 
G. Greenw ig’ S81 Lance. (2d).—Relates to an 
improved construction of the presser or roller employed for press- 
7 i aaa the yarn _as it is wound upon the beam. (January 30, 

466. fowlng Machines: J. F. McLaren, Glasgow. 
(6d. 7 Figs.)—Consists of a hollow rotating SS which, as it 
rotates, pulls down the upper thread and carries in its hollow the 
bobbin of the under thread. In this ,way the,shuttle and spool 
commonly used for the under thread are dispensed with. (January 


31, 1882). 
470. Dyeing and Printing, &c.: W. W. Richardso: 
Leeds. item & means of a decoction of ,logwood pot oe 


— sao) compound sodic or potassic metallic oscalates. (January 


473. Utilising Alkali Waste: J. Brock, Widnes, 
Lane. [2d.]—Is roasted and pulverised for use as manure. It 
A mixed with charcoal or other_substances. (January 31, 


485. Taps and Apparatus for Facilitating the Tap- 
ping of Beer Barrels, &c.: W. Rose, Halesowen, Wor- 
cester. (8d. 14 Figs.)—At the cork hole’is fixed an internally 
screwed socket, into which the tap is screwed, thus forcing in the 
cork and fixing itself. (January 31, 1882). 


543. Throstle Spinning and Doub’ Frames: A. 
M. Fletcher, Oldham. [id. 2 Figs.)|—The bolster is carried 
up inside the bobbin like a Gore's tube. The bobbin has a 
vush at the top and one in the centre, just above the top of the 
bolster, to keep it central and clear of the bolster, which is less 


in diameter than the bore of the bobbin. (February 4, 1882). 


553. Manufacture of Metallic Cases of Cartridges: 
T. R. Bayliss, Northfield, Worcester. [6d. 9 ne 
Are produced from thick discs of metal from which the excess has 
been turned ina lathe. (February 4, 1882). 


617. Breechloading Small Arms and Cartridges 
for Same: W. M. Scott and T. Baker, B: ham. 
(6d. 7 Figs.j}—In the faces of the break-offs of breechloading 
small arms having internal hammers, grooves or channels are made 
for the purpose of providing a means for the escape of the gases 
produced by the detonation of the percussion caps. A series of 
grooves are also made in the head of the cartridge case. (Feb- 
ruary 8, 1882). 


665. Medical ecting or Irrigating Apparatus: 
H.A. Bonneville, aris. (J. A. Joltrain, Pa, France). 
(6d. 3 Figs.j—The liquid is supplied through an elastic tube 
from a collapsible vessel. (February 11, 1882). 


909. Manufacture of Articles having a Fur Na: 
such as Hats, &c.: O. Orth, W m. (W. £. 
Doubleday, New York, U.S.A.) (6d. 17 Figs.}—Relates to the 
forming of a fur hat, adapted to be attached to a base either felted 
or woven ; toa method of sticking the fur to the body or base ; and 
to a method of “scalding” by which the fur which has been 
68) to the base is united more firmly thereto. (February 24, 

975. Composition for the Manufacture of cial 
Stone, Se. : J. R. No Wi m. (A. Pel- 
letier, ashington, U.S.A.) (4d.)—Is a combination of asphaltum 
or hydraulic cement, with sand or broken stone, and an oxide of 
any metal, and a chloride of the same. (February 28, 1882). 


1891. Milling Machinery: A. J. Boult, Lond 
(R. L. Downton, St. Louis, US) (6d. 6 Faote the ng 
reduced to flour or middlings by passing it through a series of sets 
of fluted rolls revolving]jat differential, speeds in the same direo- 
tion. The flutes are of different forms and degrees of fineness of 


dress. (April 20, 1882). 
2168. Filters: G.M. Cruikshank, G ow. (H.C. 
Rice, Louisiana, U.S.A.) (6d. 4 Figs.}|—Consists of an inner and 


Sen tube between which the filtering material is held. (May 9, 
2531. Armatures for~ Electric Machines: W. 
Lake, London. (J. J. Wood, Brooklyn, U.S.A.) (6d. 5 Fiat 
—The object of the invention is to secure a Gramme armature 
firmly to its hub; d is the wire core wound with coils e, connected 
to the commutator f, b is a wooden hub provided with thin pro- 





jections of plates g g, lying in radial slots in the hub and project- 
ing between the coils on the core. These plates act as driver or 
carrier arms and maintain the core, coils, and hub in their respec- 
tive positions. (May 27, 1882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of EXa1ntERING, 35 and 36, Bedford 
street, Strand. 





THE BRITISH ASSOCIATION. 
Appress By C. WILLIAM Siemens, D.C.L., LL.D. Pu.D., 
F.R.S., F.C.S., Member Inst, C.E., PRESIDENT. 
(Continued from page 190). 

To agriculture, electric transmission of power seems 
well adapted for effecting the various operations of the 
farm and fields from one centre. Having worked such a 
system myself in combination with electric lighting and 
horticulture for upwards of two years, I can speak with 
confidence of its economy, and ob the facility with which 
the work is accomplished in charge of untrained persons. 

As regards the effect of the electric light upon vegeta- 





tion there is little to add to what was stated in my paper 
read before Section A last year, and ordered to be printed 
with the report, except that in experimenting upon 
wheat, barley, oats, and other cereals sown in the open 
air, there was a marked difference between the growth of 
the plants influenced and those uninfluen by the 
electric oo This was not very apparent till towards 
the end of February, when, with the first appearance of 
mild weather, the plants under the influence of an electric 
lamp of 4000 candle power placed about five metres above 
the surface, developed with extreme qr so that by 
the end of May they stood above 4 ft. high, with the ears 
in full bloom, when those not under its influence were 
under 2 ft. in height, and showed no signs of the ear. 

In the electric railway first constructed by Dr. Werner 
Siemens, at Berlin, in 1879, electric ene was trans- 
mitted to the moving carriage or train of carriages through 
the two rails upon which it moved, these being sufficient 
insulated from each other by being sere bs 5 well 
creosoted cross sleepers. At the Paris Electrical Exhibi- 
tion the current was conveyed through two separate con- 
ductors making sliding or rolling contact with the carriage, 
whereas in the electric railway now in course of construc- 
tion in the north of Ireland (which when completed will 
have a length of twelve miles) a separate conductor will 
be provided by the side of the railway, and the return 
circuit completed through the rails themselves, which in 
that case need not be insulated ; secondary batteries will 
be used to store the surplus energy created in runnin 
downhill, to be restored in ascending steep inclines, an 
for passing roadways where the separate insulated con- 
ductor is not practicable. The electric railway possesses 
great advantages over horse or steam power for towns, in 
tunnels, and in all cases where natural sources of energy, 
such as waterfalls, are available; but it would not 
reasonable to suppose that it will in its present condition 
compete with steam propulsion upon ordinary railways. 
The transmission of power by means of electric conductors 
possesses the further advantage over other means of trans- 
mission that, provided the resistance of the rails be not 
very great, the power communicated to the locomotive 
reaches its maximum when the motion is at its minimum 
—that is, in commencing to work, or when encountering 
an exceptional resistance—whereas the utmost economy 
is produced in the normal condition of bene oy | when the 
veal of the power-absorbing nearly equals that of the 
current-producing machine. 

The deposition of metals from their solutions is perhaps 
the oldest of all useful applications of the electric current, 
but it is only in very recent times that the dynamo 
current has been practically applied to the refining of 
copper and other metals, as now practised at Birmingham 
and elsewhere, and upon an exceptionally large scale at 
Ocker, in Germany. he dynamo machine there 
employed was exhibited at the Paris Electrical Exhibi- 
tion by Dr. Werner Siemens, its peculiar feature — 
that the conductors upon the rotating armature consiste 
of solid bars of copper 30mm. square, in section, which were 
found only just sufficient to transmit the large quantity 
of electricity of low tension ag ig for this operation. 
One such machine consuming four horse power deposits 
about 300 kilogrammes of copper per twenty-four hours ; 
the motive power at Ocker is derived from a waterfall. 

Electric energy may also be employed for heating pur- 

ses, but in this case it would obviously be impossible 
or it to compete in point of economy with the direct 
combustion of fuel for the attainment of ordinary degrees 
of heat. Bunsen and St. Claire De Ville have taught us, 
however, that combustion becomes extremely sluggish 
when a temperature of 1800 deg. C. has been reached, and 
for effects at temperatures exceeding that limit the electric 
furnace will probably find advantageous applications. Its 
specific advantage consists in ae apparently unlimited 
in the degree pr ee attainable, thus opening out a new 
field of investigation to the chemist and metallurgist. 
Tungsten has been melted in such a furnace, and 8 1b. of 
platinum have been reduced from the cold to the liquid 
condition in 20 minutes. 

The largest and most extensive application of electric 
energy at the present time is to ss but, considerin 
how much has of late been said and written for an 
against this new illuminant, I shall here confine my- 
self to a few general remarks. Joule has shown that 
if an electric current is passed through a conductor the 
whole of the energy lost by the current is converted 
into heat ; or, if the resistance be localised, into radiant 
energy comprising heat, light, and actinic rays. Neither 
the low heat rays nor the ultra-violet of highest refrangi- 
bility affect the retina, and may be regarded as lost 
energy, the effective rays being those between the red 
and violet of the spectrum, which in their combination 
produce the effect of white light. 

yma. a proportion of luminous to non-luminous 

i 


rays proceeding from an electric arc or incandescent wire, 
we have a most valuable investigation by Dr. Tyndall, 
recorded in his work on “‘ Radiant Heat.” Dr: dall 


shows that the luminous rays from a platinum wire heated 
to its highest point of incandescence, which may be taken 
at 1700 deg. C., formed ~Ath of the total radiant 
energy emitted, and ;yth part in the case of an arc light 
worked by a battery of 50 Grove’s elements. In order to 
apply these valuable data to the case of electric lighting 
by means of dynamo-currents, it is n in the first 
js fs to determine what is the power of 50 Grove’s 
elements of the size used by Dr. Tyndall, expressed in 
the practical scale of units as now established. From a 
few experiments afi. Semele for myself, it would 
appear that 50 such cells have an electromotive force of 
.5 volts, and an internal resistance of 13.5 ohms., 


givi 
a current of 7.3 amperes when the cells are shat-chvodnede has 


The resistance of a regulator such as Dr. Tyndall used in 
his experiments may be taken at 10 ohms, the current 


: 98.5 ae 
produced in the arc would be i36+i071 ~ 4 amptres 





(allowing 1 ohm for the leads), and the power consumed 
10 x 42=160 watts ; the light power of such an arc would be 
about 150 candles, and, comparing this with an arc of 3308 


candles produced by 1162 watts, we find that (am) 


i.e 
1 ‘as 
prance Sg, times the amount of light measured hori- 
zontally. If, therefore, in Dr. Tyndall’s are »,th of the 
radiant energy emitted was visible as light, it follows that 
in a powerful arc of 3300 candles, ee or fully 4, 
are luminous rays. In the case of the incandescence light 
(say a Swan light of 20 candle power) we find in practice 
that nine times as much power has to be expended as in 
the case of the arc light ; hence 4 x =z; part of the power 
is given out as luminous rays, as against 7th in Dr. 
Tyndall's incandescent platinum—a result sufficiently 
approximate considering the wide difference of conditions 
under which the two are compared. 

These results are not only of obvious practical value, 
but they seem to establish a fixed relation between current, 
temperature, and light produced, which may serve as a 
means to determine temperatures exceeding the melting 
= of platinum with greater accuracy than has hitherto 

n possible by actinimetric methods in which the thick- 
ness of the luminous atmosphere must necessarily exercise 
a disturbing influence. It is probably owing to this 
circumstance that the temperature of the electric arc as 
well as that of the solar photosphere his frequently been 
greatly over-estimated. 

The principal argument in favour of the electric light is 
furnished by its immunity from products of combustion 
which not only heat the lighted apartments, but substitute 
carbonic acid and deleterious sulphur compounds for the 
oxygen upon which respiration depends ; the electric light 
is white instead of yellow, and thus enables us to see 
pictures, furniture, and flowers as by daylight ; it supports 
growing plants instead of poisoning them, and by its means 
we can carry on photography and many other industries 
at night as well as during the day. The objection 
frequently urged against the electric light, that it depends 
upon the continuous motion of steam or gas engines, which 
are liable to accidental stoppage, has been removed by the 
introduction into practical use of the secondary battery ; 
this, although not embodying a new conception, has latel 
been greatly improved in power and constancy by Plante, 
Faure, Volckmar, Sellon, and others, and promises to 
accomplish for electricity what the gas-holder has done 
for the supply of gas and the accumulator for hydraulic 
transmission of power. 

It can no longer be a matter of reasonable doubt, there- 
fore, that electric lighting will take its place as a public 
illuminant, and that even though its cost should be found 
greater than that of gas, it will be preferred for the light- 
ing of drawing-rooms and dining-rooms, theatres and 
concert-rooms, museums, churches, warehouses, show- 
rooms, printing establishments and factories, and also the 
cabins and engine-rooms of passenger steamers. In the 
cheaper and more powerful form of the arc light, it has 

roved itself superior to any other illuminant for spread- 
ing artificial daylight over the large areas of harbours, 
railway stations, and the sites of public works. When 
laced within a holophote the electric lamp has already 
come a powerful auxiliary in effecting military opera- 
tions both by sea and land. 

The electric light may be worked by natural sources of 
power such as waterfalls, the tidal wave, or the wind, and 
it is conceivable that these may be utilised at considerable 
distances by means of metallic conductors. Some five 
years ago I called attention to the vastness of those 
sources of energy, and the facility offered by electrical 
conduction in rendering them available for lighting and 
power supply, while Sir William Thomson made this 
Important matter the subject of his admirable address to 
Section A last year at York, and dealt with it in an 
exhaustive manner. 

The advantages of the electric light and of the distribu- 
tion of power by electricity have lately been recognised b: 
the British Government, who have just passed a Bi 
through Parliament to facilitate the establishment of 
electrical conductors in towns, subject to certain regu- 
lating clauses to protect the interests of the public and of 
local authorities. Assuming the cost of electrical light to 
be practically the same as gas, the preference for one or 
other will in each application be decided upon grounds of 
relative convenience, but I venture to think that gas, 
lighting will hold its own as the poor man’s friend. 

Gas is sg se sag of the utmost ~~ the artisan ; 
it requires y any attention, is supplied upon regu- 
lated terms, and gives with what should be a cheerful 
light a genial warmth, which often saves the lighting of a 
fire. e time is, moreover, not far distant, I venture to 
think, when both rich and poor will largely resort to gas as 
the most convenient, the cleanest, and the cheapest of 
heating agents, and when raw coal will be seen only at 
the colliery or the works. In all cases where the town 
to be supplied is within, say, thirty miles of the colliery, 
the gas works may’ with advantage be planted at the 
mouth, or still better at the bottom of the pit, whereby 
all haulage of fuel would be avoided, and the gas, in its 
ascent from the bottom of the colliery, would acquire an 
onward pressure sufficient probably to impel it to its 
destination. The possibility of transporting combustible 

through pipes for such a distance has been proved at 

ittsburg, where natural gas from the oil district is used in 


owe pe y ] joyed b i 
i e quasi monopoly so long enjoyed by gas companies 
the inevitable effect of checking progress. The 
gas being —— by meter, it has been seemingly to the 
advantage of the companies to give merely the prescribed 
illuminating power, and to discourage the invention of 
economical burners, in order that the consumption might 


i.¢., 7.3 times the electric energy, produce ey ‘ 
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reach a maximum. The application of gas for heating 
purposes has not been encouraged, and is still made diffi- 
cult in consequence of the objectionable practice of 
reducing the pressure in the mains during daytime to the 
lowest possible point consistent with prevention of atmo- 
spheric indraught. The introduction of the electric light 
has convinced gas managers and directors that such a 
policy is no longer tenable, but must give way to one of 
technical progress ; new processes for cheapening the 
production and increasing the purity and illuminating 
poner of gas are being fully discussed before the Gas 
nstitute ; and approved burners, rivalling the electric 
light in brilliancy, greet our eyes as we pass along the 
principal thoroughfares. mat 

Regarding the importance of the gas supply as it exists 
at present, we find from a Government return that the 
capital invested in gas works in England, other than those 
of local authorities, amounts to 30,000,000/.; in these 
4,281,048 tons of coal are converted annually, pro- 
ducing 43,000 million cubic feet of gas, or about 2,800,000 
tons of coke; whereas the total amount of coal annually 
converted in the United Kingdom may be estimated at 
9,000,000 tons, and the by-products therefrom at 500,000 
tons of tar, 1,000,000 tons of ammonia liquor, and 4,000,000 
tons of coke, according to the returns kindly furnished me 
by the managers of many of the gas works and corpora- 
tions. To these may be added, say, 120,000 tons of 
sulphur, which up to the present time is a waste product. 

revious to the year 1856—that is to say, before Mr. 
W. H. Perkin had invented his practical process, based 
chiefly upon the theoretical investigations of Hoffman, 
regarding the coal tar bases and the chemical constitution 
of indigo—the value of coal-tar in London was scarcely a 
halfpenny a gallon, and in_ country places makers 
were glad to give it away. Upto that time the coal tar 
industry had consisted chiefly in separating the tar by 
distillation into naphtha, creosote, oils, and pitch. A few 
distillers, however, made small quantities of benzene, 
which had been first shown—by Mansfield, in 1849—to 
exist in coal-tar naphtha mixed with toluene, cumene, &c. 
The discovery, in 1856, of the mauve or aniline — 
gave a great impetus to the coal tar trade, inasmuch as it 
necessitated the separation of large quantities of benzene, 
or a mixture of benzene and toluene, from the naphtha. 
The trade was further increased by the discovery of the 
magenta or rosaniline dye, which required the same pro- 
ducts for its preparation. In the mean time, carbolic acid 
was oo introduced into commerce, chiefly as a 
disinfectant, but also for the production of colouring 
matter. 

The next most important development arose from the 
discovery by Grebe and Liebermann ‘hat alizarine, the 
colouring principle of the madder root, was allied to 
anthracene, a hydro-carbon existingin coal-tar. The pro- 
duction of this colouring matter from anthracene followed, 
and is now one of the most important operations connected 
with tar distilling. The success of the alizarine made in 
this manner has a so great that it has almost entirely 
superseded the use of madder, which is now cultivated to 
cay a comparatively small extent. The most important 
colouring matters recently introduced are the azo-scarlets. 
They have called into use the coal tar hydre-carbons, 
xylene and cumene. Naphthalene is also used in their 
preparation. These splendid dyes have replaced cochineal 
in many of its applications, and have thus seriously inter- 
fered with its use. The discovery of artificial indigo by 
Professor Baeyer is of great interest. For the preparation 
of this colouring matter tuluene is required. At present 
artificial indigo does not compete seriously with the 
natural product ; but should it eventually be prepared in 

uantity from tuluene, a further stimulus will be given to 
the coal tar trade. 

The colour industry utilises even now practically all the 
benzene, a large proportion of thesolvent naphtha, all the 
anthracene, and a portion of the napthaline resulting from 
the distillation of coal-tar ; and the value of the colouring 
matter thus produced is estimated by Mr. Perkin at 
3,350,0007. Pas 

The demand for ammonia may be taken as unlimited, 
on account of its high icultural value as a manure; 
and, considering the failing supply of guano, and the 

wing necessity for stimulating the fertility of our soil, 
an increased production of ammonia may be regarded as a 
matter of national importance, for the supply of which we 
have to look almost exclusively to our gas works. The 
present production of 1,000,000 tons of liquor yields 
95,000 tons of sulphate of ammonia; which, taken at 
20/. 10s. a ton, represents an annual value of 1,947,000/. 

The total annual value of the gas works by-products 
may be estimated as follows: 





£ 
Colouring matter ee ee .. 8,350,000 
Sulphate of ammonia ... : ... 1,947,000 
Pitch (325,000 tons)... se = 365,000 
Creosote (25,000,000 gallons) ... see 208,000 
Crude carbolic acid (1,000,000 gallons) 100,000 
Gas coke, 4,000,000 tons (after allow- 
jng 2,000,000 tons consumption in 
working the retorts) at 12s, 2,400,000 
Total ... £8,370,000 


... £8,370, 

Taking the coal used, 9,000,000 tons, at 12s., equal 
5,400,000/., it follows that the leg exceed in value 
the coal used by very nearly 3,000,000/. 

In using raw coal for heating purposes these valuable 
products are not only absolutely lost to us, but in their 
stead we are favoured with those semi-gaseous by-products 
in the atmosphere too well known to the denizens of 
London and other a towns as smoke. Professor 
Roberts has calculated that the soot in the pall een | 

, an 


over London on a winter’s day amounts to fifty tons, a 

that the carbonic oxide, a poisonous compound, resulting 
from the imperfect combustion of coal, may be taken as 
at least five times that amount. Mr. Aitken has shown, 





moreover, in an aces peer communicated to the 
rgh, 


Royal Society of Edinbu ast year, that the fine dust 
resulting from the imperfect combustion of coal is mainly 
instrumental in the formation of fog; each particle of 
solid matter attracting to itself aqueous vapour; these 
——- of fog are rendered particularly tenacious and 

isagreeable by the presence of tar vapour, another result 
of imperfect combustion of raw fuel, which might be 
turned to much better account at the dye-works. The 
hurtful influence of smoke upon public health, the great 
personal discomfort to which it gives rise, and the vast 
expense it indirectly causes through the destruction of 
our monuments, pictures, furniture, and apparel, are now 
— recognised, as is evinced by the success of recent 
Smoke Abatement Exhibitions. The most effectual remedy 
would result from a general recognition of the fact that 
wherever smoke is uced, fuel is being consumed waste- 
fully, and that all our calorific effects, from the largest 
down to the domestic fire, can be realised as completely 
and more economically, without allowing any of the fuel 
employed to reach the atmosphere unburnt. This most 
desirable result may be effected by the use of gas for all 
heating purposes with or without the addition of coke or 
anthracite. 

The cheapest form of gas is that obtained through the 
entire distillation of fuel in such gas producers as are now 
largely used in working the furnaces of glass, iron, an 
steel works; but gas of this description would not be 
available for the supply of towns owing to its bulk, about 
two-thirds of its volume being nitrogen. The use o 
water-gas, ao the decomposition of steam in 
passing through a hot chamber filled with coke, has been 
suggested, but this gas also is objectionable, because it 
contains, besides hydrogen, the poisonous and inodorous 
gas carbonic oxide, the introduction of which into dwell- 
ing-houses could not be effected without considerable 
danger. A more satisfactory mode of supplying heat 
separately from illuminating gas would consist in connect- 
ing the retort at different periods of the distillation with 
two separate systems of mains for the delivery of the 
respective gases. Experiments made some years ago by 
Mr. Ellisen, of the Paris gas works, have shown that the 
, oe rich in carbon, such as olefiant and _ acetylene, are 

eveloped chiefly during an interval of time, ca or 
half an hour after the commencement and terminating at 
half the whole period of distillation, whilst during the 
remainder of the time,{marsh gas and hydrogen are chiefly 
developed, which, while possessing little illuminating 
power, are most advantageous for heating purposes. B 
resorting to improved means of heating the retorts wit 
gaseous fuel, such as have been in use at the Paris gas 
works for a considerable number of years, the length of 
time for effecting each distillation may be shortened from 
six hours, the usual period in former years, to four, or 
even three hours, as now practised at Glasgow and else- 
where. By this means a given number of retorts can be 
made to produce, in addition to the former quantity of 
illuminating gas of superior quality, a similar quantity of 
heating gas, resulting in a diminished cost of production 
and an increased supply of the valuable by-products pre- 
viously referred to. e quantity of both ammonia and 
heating gas may be further increased by the simple expe- 
dient of passing a streamlet of steam through the heated 
retorts towards the end of each operation, whereby the 
ammonia and hydro-carbons still occluded in the heated 
coke will be evolved, and the volume of heating gas pro- 
duced be augmented by the products of decomposition of 
the steam itself. It has been shown that gas may be used 
advantageously for domestic purposes with judicious 
management even under present conditions, and it is easy 
to conceive that its consumption for heating would soon 
increase, perhaps tenfold, if supplied separately at say 1s. 
athousand cubic feet. At this price gas would be not 
only the cleanest and most convenient, but also the 
cheapest form of fuel, and the enormous increase of con- 
sumption, the superior quality of the illuminating gas 
obtained by selection, and the proportionate increase of 
by-products, would amply compensate the gas company 
or corporation for the comparatively low price of the 
heating gas. 

The greater efficiency of gas as a fuel results chiefly 
from the circumstance that a pound of gas yields in com- 
bustion 22,000 heat units, or exactly double the heat pro- 
duced in the combustion of a pound of ordinary coal. 
This extra heating power is due partly to the freedom of 
the gas from earthy constituents, but chiefly to the heat 
imparted to it in effecting its distillation. Kecent experi- 
ments with gas burners have shown that in this direction 
also there is much room for improvement. 

(To be continued.) 


NOTES FROM THE SOUTH-WEST. 
Didcot, Newbury, and Southampton Junction Railway.— 
At the half-yearly meeting of this company on Thursday, 
the chairman stated that the working ement with the 





Great Western had been altered by making the payment A 


for working expenses 514 and 524 instead of 60 per cent. 
of the earnings. The Great Western also undertook to 
send over the company’s line the whole of its traffic from 
London to Southampton, and two-thirds of the traffic 
reaching Didcot Junction from the northern and western 
districts. The board of directors entertained the ho 
that the line would be open as far as Winchester by the 
beginning of next year, and that the entire lirie would be 
completed and ready for traffic by the end of 1884. 


The Freighters’ Dock at Cardiff.—The time has not yet 
arrived when London engineers are to be asked to co- 
operate with local engineers as to the preparation of plans 
for the proposed freighters’ dock at or near Cardiff. At 
present the directed to be made by the 
recent meeting of freighters is in the hands of local 
engineers, viz., Messrs. Brown and Adams. When a 
definite course is upon, and the matter has 





reached its last stage, it is probable that a metropolitan 
engineering firm of eminence will be called in, as is usual * 
—but by no means always advisable—in such cases. 


The Swansea Valley.—The principal manufacture in this 
valley—tin plates—is still in a satisfactory state. Prices 
are rather stiffening, and a good autumn business may be 
expected. The trade now being done is of a healthy 
character, and not speculative. Neither the advance in 
the Bank rate nor the price of block tin has had any 
appreciable effect on the manufacture of tin plates. The 
steel works are in full operation, and the same may be said 
of spelter, zinc, &c. 


Bristol Steam Navigation Company (Limited).—The 
seventh ordinary general meeting of this company was 
held at Bristol on Thursday. Sir J. Arnett, chairman of 
the company, presided. The report stated that the profits 
for the year “ are 13,675/. 16s., to which is added 6500/., 
compensation for disturbance in having to vacate the 
berth at the North Wall, Dublin, making 20,175/. 16s., 
out of which there has been paid twelve months’ interest 
on debentures, 1230/. 5s.; and dividend on preference 
shares 3000/.; also interim dividend at 4 per cent. on 
ordinary shares 2540/. ; leaving a balance of 13,405/. 11s, 
Out of this the directors recommend a dividend of 8 per 
cent. per annum for the half-year on ordinary shares ; 


d| absorbing 2540/., and carrying forward the balance 


10,865/. 11s. to general reserves fund; the reserves will 
then stand at 26,567/. 6s. 7d; from which they take 5000/. 


f | and write it off plant account for depreciation, as will be 


seen in the balance sheet. Since the last meeting the 
steamer Corsica has been lost off the coast of Portugal ; 
but she was fully insured, and the amount of the insurance 
has been received from the underwriters ; her place has 
been supplied by the purchase of the steamship Bertha, 
2197 gross tonnage, at a cost of 20,7531. 2s. 3d.” Resolu- 
tions were unanimously passed adopting the report and 
accounts, and declaring a dividend at the rate of 8 per 
cent. per annum. 


Discovery of Coal.—A discovery of coal has been made 
in the Avon Valley on the Gelli rag 6 The coal 
found is 4 ft. 10in. in thickness, and is of the celebrated 
Glyncorrwg seam. The coal is adapted for locomotive 
and house purposes. 


Penarth Harbour, Dock, and Railway.—Sir J. Hawk- 
shaw reports as follows as to the progress of the works of 
this undertaking : ‘‘ Satisfactory progress is being made 
with the works for the etexnsion of the docks. The 
excavation is now being done at the rate of 3000 cubic 
yards a day, the total amount excavated being 372,000 
cubic yards. Considerable progress has been made with 
the dock wall ; the quantity of masonry done amouuts to 
about 10,000 cubic yards. Your contractor, Mr. Young, 
anticipated more rapid progress with the work during the 
next two months.” 


Newport.—The aggregate quantity of coal sent away 
from this port during the week is rather above the average, 
and —_ have been satisfactorily sustained. Manufac- 
tured iron and pig iron are firm, and although there is no 
great change ay noted in tin plates, the tendency is 
towards an improvement. A brisk demand is being done 
in steel rails, and quotations are sustained. A moderate 
peered of iron ore has come forward. Last week's 
clearances comprised 48,773 tons of coal. Of iron, &c., 
3033 tons were shipped to the following destinations : 
New York, 2200 tons; Santos, 623 tons, and Paraibo, 
210 tons. The imports comprised 5490 tons of ore from 
Bilbao, and 3750 tons from other places. 


The Tredegar Steel Works.—A trial was made at steel 
rail making on Saturday, and was attended with success. 
A large number of agents and workmen were present on 
the occasion. The formal opening of the whole range of 
the steel mill cannot now be long delayed. 


Cardif.—Although there continues to be no diminution 
in the demand for steam coal, the amount shipped during 
the past week is rather smaller than usual. This is to be 
attributed in a great measure to the recent bad weather, 
which has prevented tonnage coming forward in sufficient 
quantity. Prices are maintained. A brisk demand con- 
tinues to exist here for all descriptions of house coal, and 
values are consequently firm. Iron ore is coming forward 
in average quantity. There is no alteration to record 
with regard to prices. Last week’s clearances comprised 
121,404 tons of coal, 3820 tons of ore, and 2243 tons of 
patent fuel. From Bilbao there came to hand 10,826 tons, 
and from other places 2408 tons of ore. 





THE TELEPHONE IN THE Divinc Bett.—On the sugges- 
tion of Mr. H. H. Wake, the engineer to the River Wear 
Commissioners, the telephone has been applied as a 
means of signalling from the workmen in the commis- 
sioners’ diving bell and the workmen in charge of the 
crane and air pump, for governing the bell, in the craft 
employed for submarine work. Saturday last Mr. 
. W. Heaviside, the superintending engineer of the 
Post-Office telegraph system, and Mr. H. H. Wake, made 
a successful trial at the entrance to the South Dock, 
Sunderland. The signalling between William Cooper in 
charge of the diving bell at the bottom of the river, and 
James Miller in charge of the machinery in the craft at 
the surface, was all that could be desired. In fact 
everything that proceeds within the bell can be heard 
above, every stroke of the hammer or whisper of the men. 
So far as is known, this is the first occasion on which the 
telephone has been applied to so useful a | poapece It is 
worthy of remark that in this application of the setaphane, 
which will be exhibited at the forthcoming North-East 
Coast Marine Exhibition, to be held at the Tynemouth 
Aquarium, the workmen in the bell have no necessity to 
8 into the telephone whatever. So long as the tele 
phone is within the bell it records all that is passing.— 
Newcastle Ohronicle, 
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THE COALFIELDS OF ASIA MINOR. 
Mrn1nG in Asia Minor is of a very remote date ; 

indeed, that country was the seat of a consider- 

able metallurgical industry, at a time when Greece 
and the rest of Europe were passing through the 
stone period. This industry was particularly 
developed in the mountains of the north-east and 
north, which border the Black Sea, and famous for 
their production of silver, copper, and iron ; while in 
the west, in ancient Lydia, the wealth of gold was 
celebrated all over the ancient world. But Asia 

Minor has for many hundred years, since her con- 

quest by the Ottomans, lost all importance with 

regard to mining and metallurgy. She seems, 

however, destined to recover in our days a 

of her old mineral fame. The writer of the follow- 

ing article, having had occasion recently to survey 

a considerable portion of the Levant, with the 

express purpose of exploring its mineral resources, 

proposes to give a brief review of the fields of true 
coal of which Asia Minor is in possession. 

The use of coal was utterly unknown in the 
Levant until about 1835, when the introduction of 
steam navigation was followed by the importation 
of foreign coals to the principal ports, to Con- 
stantinople and to Smyrna. The first cargoes were 
British, and came from Newcastle, and their 
arrival attracted sufficient attention to induce the 
Belgian consulate of Constantinople, to advocate 
the introduction of Belgian coal from the coal basins 
of Namur and Lidge. About this time the existence 
of coal-beds, near Bender-Eregli, the ancient 
Heraklea Pontica, in Asia Minor, became known, 
but remained neglected, until, in 1840, a Turkish 
peasant brought a large block of shining coal to the 
arsenal of Constantinople. He wished to learn 
whether that specimen was good coal, as he had 
found plenty of it on the coast near a place where 
a cliff had tumbled down that was underwashed by 
the sea. The English director of the Sultan’s 
steamships, a Captain Ford, examined the coal, and 
found it to be very bituminous, equal to the best 
Newcastle coal, and fitted for all requirements of 
steam navigation. He therefore proposed to Tahir 
Pasha, to have researches"made on the spot in order 
to supply, if possible, the imperial arsenal and 
other imperial establishments with native coal. 
This was done after an Oriental fashion. A 
couple of hundred tons were dug out at random 
and sent to the arsenal, where they proved, indeed, 
to be an excellent fuel, but the price was double 
that of English coal delivered at Constantinople. 
Some time later, Mr. Anderson, director of the 
Oriental Steam Navigation Company of London, 
came to Constantinople, heard of the undertaking, 
and asked permission to explore the locality ; this 
he did, in company with Dr. Davy and a Belgian 
coal mine proprietor, Mr. H. Withers. These 
gentlemen found far more than they had expected ; 
the coal beds ran along the coast of the Black Sea 
for more than forty English miles, and stretched 
over eight miles inland, with a thickness that 
ranged between } and 2% metres. The Turkish 
workmen whom they found there, had extracted the 
coal at four places by open diggings; in a few 
instances they had followed the slope of the beds 
downwards in the hill; this had been done how- 
ever in such an ignorant fashion that the roof not 
seldom tumbled down and killed them. After 
careful examination, Mr. Withers formed the 
opinion that with proper means it would be possible 
to raise this coal at a cost of 4s. a ton, and Mr. 
Anderson asked, in consequence, for an imperial 
firman to work the mines. The conditions on which 
this was ted were, however, so onerous that he 
did not think it profitable to make any use of the 
concession, and by the end of 1842 all remained as 
before, the local peasants dug coal at the risk of 
their lives, and the Turkish Admiralty had to pay 
double the cost of English coal for such fuel as was 
obtained. The importation of English coal had 
in the mean time much increased. Unknown in 
1830, first imported about 1834, its quantity had 
increased in 1842 to 32,000 tons in Constantinople, 
15,000 tons in the other Turkish ports, 16,000 tons 
in t, 3000 tons in Syra, the centre of the 
Cyclades Islands, and 14,000 tons in the Barbaresk 
States. The price of English coal at Alexandria 
in 1838, was 30s. per ton, of which 22s. alone was for 
freight. When during the war in the Crimea, in 
1854 and 1855, the allied fleets assembled in the 
Black Sea, and required very great quantities of 
coal to be brought from England, the seams of 
Bender-Eregli were once more remembered, and the 
British Government undertook at Koslu the opening 








of some coal mines, under the superintendence of 
Mr. John Berkley, who was assisted by his brother 
and five English miners, while all the other workmen 
were natives. The French on their part followed 
suit, and in September and October, 1854, they 
opened some other mines under the superintendence 
of three officers of their corps of engineers, with 
150 soldiers belonging to that service. When the 
war was over and the fleets had retired, the work- 
ings were abandoned by the allies, but Mr. Berkley 
stayed “for some time, to work the mines for the 
Ottoman Government, and when the celebrated 
Russian geologist, P. de Tchihotcheff, visited the 
country in 1858, he found him still there. In the 
same year the Austrian Steam Navigation Com- 
pany, ‘‘ Lloyd Austriaco,” of Trieste, took an 
interest in the subject, and sent a member of the 
Geological Institute of Vienna, Bergrath Franz 
Feetterle, for investigation; his report has, however, 
never been published. At the same time, some 
other competitors appeared in the field, and 
demanded concessions to work the mines ; the con- 
ditions which the Ottoman Government imposed 
were, however, so exorbitant that nothing was done; 
the Turks appeared to suppose that the foreigners 
would raise some invaluable treasure. In order 
to profit by the occasion, the working of the 
Eregli mines was undertaken at the charge of the 
Sultan’s civil list, and the property divided in 
twelve shares, of which the Sultan kept three 
for himself, gave three to his mother, the 
Sultanese-Valodeh, and three each to his favourites, 
Rizha Pasha and Safertti Pasha. After the death 
of these, their heirs wished to sell their parts, and 
in 1871 an English syndicate was constituted in 
Constantinople, which, together with some Constan- 
tinople bankers, tried to get the mines in hand and 
to sell them at a good price to an English company. 
Again the proposed transaction came to nothing, and 
as the mines did not give the ardently expected 
revenues to the Sultan and his friends, they ulti- 
mately fell back into the charge of the Turkish 
Admiralty, who keep them to this day, and work 
them in the following manner. The Admiralty 
give a ‘‘teskere” or permission to work any 
mine to the first comer, under condition to sell 
all his produce exclusively to the Admiralty at a 

rice which varies from 2s. 8d. to 4s. a ton at the 

nk of the mine. This coal is then supplied to the 
Imperial Ottoman Navy, to the steamboats which 
ply on the Bosphorus, and to the gas works of 
Pera ; its quality is generally very good, its price, 
however, is higher than that of imported coal, for the 
transport from the mines to Constantinople, though 
the distance is only about 240 kilometres, costs 
double that from Newcastle or Cardiff to the 
Turkish metropolis. With the exception of the 
mines of Koslu, connected with the sea there by an 
old tramway laid down in 1854 by Mr. Berkley, and 
still in existence, all transport is done in baskets 
on the back of mules and horses to the shore, where 
the coal is piled in large heaps; but as the port of 
Eregli is only an open roadstead, fully exposed to 
northerly winds, the charging of the vessels can 
only be done in fine weather and by means of small 
boats, which carry three to four tons each, so that 
it is considered a good day’s work when 200 tons 
are loaded in a vessel. After the arrival at Con- 
stantinople the discharging is done in the same 
manner, much lump coal being of course broken 
to slack and so deteriorated in quality. The pro- 
fitable working of the coalfields is impossible under 
such conditions and the produce is so restricted, that 
when on May 11 last the old war transport vessel 
Moukaddemi-Nousret, during a northerly gale, went 
on the rocks with a cargo of 2000 tons of coal and 
the loss of over seventy lives, a great portion of the 
winter’s produce also went to the bottom. A regular 
and profitable management of these mines will only 
be possible after the railway, which leaves the 
Bosphorus at Haidar-Pascha, near Scutari, for 
Tsmid and Angora, has ed the Sakaria 
river, along which a branch line can be easily 
carried to the coast, and thence to Eregli and 
the coal mines, to establish direct communica- 
tion with Constantinople. It appears that with 
the view of introducing a regular and extensive 
working, a commission of French mining engi- 
neers has lately examined the coal district and 
reported favourably ; some distinct proposals have 
also been laid before the Government, but 
nothing has been done, because the colonisation of 
a thousand French miners was made a condition, 
which the Government was afraid to accept. It 








appears, however, certain that experienced miners 


must be employed whenever serious operations are 
commenced, as the labour supplied by the country 
is of so low a quality as to be inadmissible. If these 
conditions were fulfilled there is no doubt that the 
Eregli mines could be worked to great advantage. 

The coal basin of Bender - Eregli is about 105 
kilometres long from west to east, with a breadth of 
8 to 11 kilometres, and it rises to above 300 metres 
above the level of the sea. It was investigated 
some years ago by two English geologists, Mr. 
H. G. Longridge and Captain T. Spratt. The 
measures enclose a great number of valuable coal 
seams, which are, however, much dislocated 
by faults, so that their dip may vary between 
20 deg. and 90 deg. The thickness also varies 
considerably, from one to four metres. They are 
imbedded in shale, which contains many vegetable 
remains of the true carboniferous period. The 
French geologist, A. Brogniart, has recognised 
among them at Koslu the following : Sphenopteris, 
Lepidodendron caudatum, Sigillare Schlotheimi, 
Syringodendron pachyderma, Stigmaria ficoides, 
Lepidophlogas, Calamites Suckowii, Sphenophyllum, 
and others. The most important workings have 
been carried on in the valley of Koslu, which near 
the sea is 400 metres wide, and with a gentle slope 
rises for three kilometres to a narrow glen of two 
kilometres in length, when it turns to the east and 
develops the mountain limestone, or the base of the 
coal measures. Outcroppings of coal seams are 
seen on both sides, principally the eastern, where 
Mr. Berkley opened his mines about 1.5 kilo- 
metres from the sea. There are six seams, 
which can be drained by an adit level to a height 
of 150 metres. The best is 2.25 metres thick, 
and consists of three benches of coal 58, 36, and 96 
centimetres thick, separated by two strata of 
shale of 18 and 13 centimetres. The others are 
from 1.5 to 2 metres. The enclosing rock is prin- 
cipally sandstone with conglomerate and shale, the 
latter containing concretions of ironstone or so-called 
clayband. The output of Koslu, which communi- 
cates with the shore by Mr. Berkley’s tramroad, is 
said to be about 20,000 tons annually; it could, 
however, be raised with facility to 100,000 tons or 
more, at a place called Armoudschok, eastward of 
Koslu, where a thick seam of five metres, and five or 
six others 1.5 to 2 metres in thickness are at 
present known, and Mr. Spratt estimates them to 
contain in the Soungoul Dagh alone, where the 
French worked in 1854, from 100,000 to 120,000 
tons of good coal above the valley. Not far from 
the sea, on the eastern side of the valley, another 
coal-bed crops out, 3 to 3.30 metres thick, which 
was also worked in 1854, and up the valley at a 
distance of 7.5 kilometres are several more seams 
visible from three to four metres thick, of excellent 
hard coal, which have never been touched, and 
could be easily connected with the shore by a tram- 
way. Still further east are some more out- 
croppings, which, however, seem to yield coal of 
inferior quality, until at Tschataldschi, about 
45 kilometres east of Koslu, the carboniferous or 
mountain limestone comes to surface and closes the 
basin. From Koslu westward and near Eregli are 
also coal seams visible. At Tschambli, six kilo- 
metres from that town, is a good seam of 1.30 metres 
embedded in shale; two kilometres further east 
another of four metres, containing, however, 
several strata of shale. Near Tschonschasar, on 
the other side of the mountain, is an open valley 
with conglomerate, and a thick bed of good coal 
upon it; further eastward is another of 2.50 to 3 
metres, which, however, is not so good, as it con- 
tains considerable shale and iron pyrites, and was, 
therefore, rejected by the English fleet in 1854, 
though Admiral Boxer declared the coal from the 
other seams excellent. Lastly, nearer to Koslu 
and west of it, we find in a mountain, a bed of 
excellent coal 2.50 metres thick in an almost 
vertical position, where it was quarried. The 
quality of the Eregli coal is generally very good; 
it is hard, bituminous, ‘and gives an excellent coke. 
According to the analyses of M. Verollet and Pro- 
fessor Hitchcock it contains in clean samples from 
5.80 to 6.90 per cent. of ashes, 30.90 to 31.80 per 
cent. volatile matter, and yields 60.26 to 62.40 per 
cent, of hard coke. 

About 35 kilometres eastward from the Eregli 
coal basin, is the smaller one of Amasri and Tirla- 
Asi, which has been explored nearly thirty years 
ago by Mr. G. Schlehan. It is 7 to 8 kilometres in 
length, and 4 to 5 kilometres’'in width. The coal 
measures are here covered by a younger limestone, 





probably of Jurassic or Cretacean age, so that it is 
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Coal measures occur still further eastward in 
follow from east to west. Nearthe town of Amasri, | the neighbourhood of Tueboli, near the coast, and 
in the carboniferous sandstone, is a seam of 1 in., | not far from Sinope, at Kerasonde and Bujuk- 
with an inclination of 10 deg. toward E.S.E., and | Liman, at least 12 kilometres east of Trebizonde, 
round the base of Gumukoi, further west, | at Kovata. They are nowhere yet explored below 
several outcroppings are visible. At the village of | the cretaceous rocks which cover them; they may, 
Gumukoi is a thick series of shales, containing | however, extend beneath the more recent formation, 
impressions of plants of carboniferous age, and one | as in other countries. , 

seam from 2.20 to 2.72 metres thick, with two| As already stated the coal beds of Asia Minor 
strata of schist, of 42 and 95 centimetres. The | have hitherto been worked in an excessively 
coal is laminated but yields 40 to 50 per cent. of | rude fashion, and the greatest depth reached 
lump coal. Below this is a bed of one metre, | from surface is hardly 80 metres. e very good 
which was formerly tried by the Turks, then | quality of the Anatolian coal should be an induce- 
comes another with 20 to 30 centimetres of good | ment to give it more consideration, particularly 
coal, and in the village itself is a fourth of 1.30| as it is bituminous, gives a good rd_coke, 
metres thickness. At Schinalithe measures contain | and can be applied to all metallurgical and 
many traces of vegetation, and in the upper strata | industrial purposes. According to the analyses of 
are several small coal seams from 25 to 50 centi- | Dr. Lyon Playfair and Professor Hitchcock the 
metres; below them is a bed of 1 to 1.33) clean coal from Amasri contains 3.5 per cent., that 
metres, and another thick coal seam of 2.20 to | from Eregli 5.80 per cent. of ashes, and both are, 
3.30 metres, with a stratum of shale and two benches | in heating value, equal to best Newcastle coa If 
of good hard coal 1.68 and 2.75 metres thick, which | these co 
was worked by the Turks. 


only seen at surface in five localities, which we 


Below again, in another | not only supply all the steam navigation uv the 


coal bed, having from 0.64 to 1.36 metres of good | Black Sea, ,the Danube, and the Bosphorus, but 
coal between the shales, the total thickness of seams | they would also yield the only suitable combustible | 


ranging from 0.80 to 2.15 metres. The most | in the whole Levant, that could be used in the 
westerly locality is at Tirla-Asi, where the coal | manufacture of iron and steel; these regions abound 
measures are composed of sandstone, shale clay, | in first-class iron ores, which rival the famous ores 
bituminous shale, and contain many vegetable of Bilbao and Makta-el-Hadid, in Algeria. 

remains, with six coal seams. From top to bottom 
they are as follows: The first bed is 1.56 to 2.20 
metres thick with a few partings of shale ; then 
comes one of 2.36 to 2.88 metres divided by two 
beds of shale; the third is 30 to 52 centimetres 





GRAVING DOCK, LYTTELTON, NEW 
ZEALAND. ; 
WE illustrate above a graving dock recently con- 
structed at the port of Lyttelton, New Zealand, where 





beds were worked properly they could | 





thick ; the fourth 1.30 to 1.56 metres; the fifth 
1 to 1.30 metres of good coal, and the lowest 1 to 
1.30 metres with partings of bituminous shale. 
Below the last follow still several thin beds of no 
importance. As near Bender-Eregli, the carboni- 
ferous formation in this smaller coal basin is also 
much disturbed by faults; the coal generally speak- 
ing is not so good and contains more iron pyrites. 


| a harbour of 113 acres has been formed, which will, 
as soon as dredging operations are completed, have 
a depth of from 18 ft. to 22 ft. of water. The port of 
Lyttelton is rapidly increasing in importance, and has 
at present to accommodate 312,000 tons of shipping ; 
this amount is constantly increasing with the 
| development of railways and the cultivation of the 
| Canterbury plains. The harbour has been formed by 
| enclosing an indented and shallow bay by breakwaters. 





| The dock which we illustrate is situated within the 
| port, and has been cut out of volcanic tufa, a high 
| bluff of which was levelled for the purpose ; the mate- 
| rial thus removed was employed in reclaiming some 
| six acres of valuable land. The dimensions of the dock 
| are as follows : Length, 450 ft. ; width between copings 
| 82ft. ; width of entrance, 62 ft. ; depth of water over 
sill at high water, 28ft. The principal interest in this 
| work lies in the fact that it has been constructed 
| in a porous and highly water-bearing rock, consider- 
| able trouble having been met with from this cause 
| during construction, while special precautions had to 
| be taken in permanently draining the work. On the 
| floor and aetna altars, concrete is laid on the rock, 
| and the surfacc is made good with stone ashlar; the 
| upper altars are wholly of concrete, but the inner and 
| outer sills, the return walls at the entrance, the steps 
| and the timber slides, are, like the floor, of stone 
| backed with concrete. A well is formed in the floor of 
| the dock 13 ft. deep and 10 ft. long; this serves as a 
| rudder well and also as a sumph he the drainage to 
| discharge into. Under the concrete a system of 
| drains is laid, the main drain running along the centre 
of the dock ; it is formed of a 4in. glazed pipe termi- 
nating at the rudder well, with a section of 4 in. cast- 
iron pipe, provided with a sluice resting on a stone 
bracket in the side of the rudder well. The drain- 
| age from the sides of the dock is led by small pipes 
| into the central drain, and when the sluice just 
referred to is closed, a head of about 20 ft. is 
brought upon the floor. Under this pressure the 
stonework remains quite water-tight, but the con- 
crete weeps slightly, though without any actual leak- 
age. The drainage is led away by a culvert branching 
into two main wells, and a 12in. pipe leads to a 
leakage well. _These wells are some ; ft. below high- 
water level. The rubbing faces of the culvert sluices 
and the bearing ledge against which the caisson rests 
are of hard stone. The arrangement of culverts and 
sluices is clearly shown in Figs. 2and 4. The sluices 
are provided with doors of greenheart and brass lift- 
ing screws. There is a sluice in the main pumping 
culvert, and one on each branch. A similar sluice is 
fitted to the filling culvert, and the discharge channels 
from the pumps are provided with sluices, and with 
flap valves of greenheart. Provision is made at the 
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other machinery, were all made in England; the 
contractors for the work were Messrs. Ware and 
Jones, who had already constructed the Auckland 


graving dock. The cost of the work was 79,000/. 





COMBINED STEAM EXCAVATOR AND 
DERRICK CAR. 

THE engraving on » 229 represents a combined 
steam excavator and derrick car, built by Osgood and 
Macnaughton, 57, State-street, Albany, New York, for 
use on the West Shore Railroad, which combines in its 
construction many important features adapted by the 
designer, Ralph R. Osgood, who has for twenty-five years 
been connected with the operation and construction of 
both land and underwater excavators. 

As will be seen the machinery is mounted on a 
platform car expressly constructed to receive it, the 
trucks of which are made to correspond to the gauge of 
the road, so that it can be handled by a locomotive or 
placed in an ordinary freight train, and moved on the 
road where required for use. To adapt it for this the A 
frameis hinged at the lower end, and together withthe boom 
can be lowered down so as to rest on a platform car placed 
immediately in front of the excavator car, when the whole 
will through any bridge through which an ordinary 
freight train will The work of preparation, that is, 
the lowering of the A frame and boom, being done by 
machinery, the time required to get the excavator from its 


working condition into shape for transportation is only 460 


thirty minutes. Having been moved to its destination, it 
can in the same time be made ready for work. This isa 
matter of considerable importance when the machine is 
used for different purposes along the line of a road already 
@nstructed, and when used 7 a contractor in construc- 
tion, time saved in this way frequently implies not only 
the time of those immediately engaged with the machine, 
but the time of large gangs of workmen engaged in the 
general work. : 

In operating as an excavator, in construction, the 
machine is moved up to the work on a short temporary 
track, when the wei ht, and the strain of the machinery 
while working, is taken off the trucks by four jacks, so 
placed as to leave the rails free to be moved forward for 
another advance, the operation being rapidly repeated as 
required. In the case of this particular machine, 
hydraulic jacks or lifts are used for raising the machine, 
the pressure being supplied by a pump working up to 
1000 pounds to tne square inch ; but powerful screws will 
serve substantially the same purpose. The material re- 
moved is dumped on cars for removal, or otherwise dis- 


posed of 


or. 
The dipper is of the ‘‘ Osgood” type, is made of steel, | 8" 


has a capacity of two cubic yards, and weighs 3000 
pounds. It is operated, as far as hoisting and swinging 
are concerned, by a pair of os with cylinders 
10in. x 12in., powerfully geared to drums for two separate 
hoisting chains, by means of which the swinging is accom- 
plished without the aid of other machinery. The thrust- 
ing—that is, the forcing of the dipper against the bank in 
digging, or away from the boom for dumping—is done by 
theuse of a pair of coupledengines, 6}in. x 10 in., whichare 
placed on the turntable, and in charge of the dipper 
tender. These, being reversing engines, give complete 
control of the dipper, both in holding to the work and 
in depositing the material 

The boom is hinged at the bottom to the turntable, 
and supported from the A frame at the top in such a way 
that the top or outer end can be readily raised or lowered 
to change the inclination to suit the work being done. In 
the chain from the A frame to the boom a powerful spring 
is placed, which by its elasticity modifies the destructive 
jars otherwise transmitted direct from the dipper to the 
machinery. y ‘ 

When the machine is used as a derrick, the dipper and 
dipper handle are removed—which can be done in afew 
minutes. The machine can then without further prepara- 
tion be used for handling stones, or heavy weights of any 
kind, or can be taken anywhere on the road and used as a 
wrecking car, its great lifting capacity making it valuable 
for either purpose, while its general utility is increased by 
the facility with which it can be changed from an exca- 
vator to a derrick, or vice versd. cr 

In designing this machine the use of positive clutches— 
which are always troublesome and are the cause of fre- 
quent breakdowns in machinery of this class—has been 
entirely avoided, approved friction clutches being in all 
cases substituted. ‘ ; 

As previously stated, the capacity of the dipper is two 
cubic yards, and in ordinary material the capacity of the 
machinery is two dippers, or four yards, per minute, to 
accomplish which requires the services of only three men 
to operate the machinery. 

This excavator has been in use about three months, near 
New Scotland (on the West Shore Railroad), a part of the 
time on hard pan, so hard that the contractors, for whom 
the machine was constructed, say that but for its use the 
must have resorted to blasting ; yet of this material, fu 
of small stones and aptly described as cement gravel, 
from 400 to 600 cubic yards are removed in ten hours. 

Notwithstanding the somewhat extraordinary tests to 
which the machinery has been put, no weakness has been 
developed in any of the parts, it having, we are informed, 
exceeded the expectations of all parties. The toval weight 
of the machine, ready for work, is about forty tons.— 
American Machinist. 





TUNNELLING THE St. LAWRENCE.—The tunnel under the 
St. Lawrence at Montreal, now under eontract, will be 
16,000 ft. in length, and will be laid with a double track. 
The centre will be about 76 ft. below the level of the bank 


on either side. The cost is estimated at 4,000,000 dols. 


THE FORTH BRIDGE.* 
By B. Baker. 
(Concluded from page 220.) 

Previous to the preparation of the designs and esti- 
mates, many consultations were held with the Board of 

ade officers with reference to the maximum win 
pressure to be provided against, and the admissible stress 
upon the adr g Existing rules limit the stress to 64 tons 
per square inch, and it was desired to get this limit 
ded to 74 tons. This was assented to by the Board, 
as the 64 tons working stress was based upon the assum 
tion of the steel having a minimum ultimate tensile 
strength of 26 tons per square inch, whereas the Forth 
Bridge steel was to have a strength of at least 30 tons. 
As regards wind pressure, the present Board of Trade 
provision of 56 1b. per square foot has been adhered to, 
and that pressure has been assumed to take effect upon a 
surface equivalent to double the plane surface of the 
bridge, a deduction of 50 percent. being made in the 
instance of the cylindrical surfaces. Under the combined 
action of the wand pressure, estimated as above, and a 
rolling load of two tons per foot run, or 3400 tons on each 
span, the maximum stress would in no case exceed 74 tons 

r square inch, whilst upon the members of the wind 

racing, subject to alternate compressive and tensile 
stresses, it would not be greater than 5 tons per square 
inch. In ordin: working—that is to say with heavy 
coal trains and light winds—the maximum stresses would 
be about 6 tons in tension and 5 tons in compression, 
which were about the same as the Saltash Bridge of 
ft. span would be subject to under the same circum- 
stances, and that bridge is of iron. Even assuming that 
such a hurricane as 561b. per square foot could ever take 
effect over so large a surface as that offered by the 1700 ft. 

irders, it was quite clear that no train could be on the 

ridge at the time, for a pressure of 301b. to 40 1b. would 
certainly stop the progress of any train. Without the 
rolling load the maximum stresses during the hurricane 
notes however, be only about 4}? tons in tension and 
6 tons in compression. Indeed, if the Forth Bridge were 
made of iron instead of steel, it would be a relativel 
stronger structure than either the Britannia or Saltash 
bridges, so that the 50 per cent. extra strength due to the 
adoption of the steel may be regarded as an addition to 
the factor of safety, and not as a necessity of the unprece- 
dented length of — 

Continental and American engineers at the present 
time almost universally take note of the vast difference 
in the destructive effect of a live load and a dead load ; 
but the Board of Trade entirely ignore this fact, and 
adopt the same limiting stress in a main girder, where 
the greater portion of the load may be dead, as in a cross 
irder where it is practically all live, and where vibration 
1s set up by every passing wheel. It is generally admitted 
—and the practice and experience of mechanical engineers 
confirm the conclusion—that metal of any class may be 
subject to a working stress twice as great under a dead as 
under a purely live load. Some engineers make a com- 
promise and take the ratio at one and a half times. If 
this be done, and a factor of safety of three be adopted in 
the instance of a purely dead load, the admissible work- 
ing stresses for iron poring an ultimate strength of 20 tons 
per square inch would be 6% tons for a dead load, 5} tons 

or half dead and half live, 5 tons for quarter dead and 
three quarters live (which is about the proportion obtain- 
ing in railway girders of 100 ft. span), 44 tons for all live 
load, and 2} tons for members subject to alternate tension 
and compression of equal intensity. With steel havin 
a strength of 30 tons, the corresponding stressses woul 
be 50 per cent. greater—that is to say, they would range 
from 6% tons for an all live load to 10 tons for an all dead 
load. the stresses be limited as above, the results of 
experiment and of actual practice show that a structure 
may be subject,to an indefinite number of — of the 
stress without injury. But, in the case of hurricanes, the 
repetitions will necessarily be few and far between, and 
higher stresses are therefore issible in the members of 
wind bracing than in the piston rod of a steam engine, 
though both are subject to alternate tensile and compres- 
sive stresses. When it is remembered that the dead 
weight between the piers of the 1700 ft. span is upwards 
of 10,000 tons, whilst the live load due to a couple of 
heavy coal trains would be less than one-tenth of that 
amount, the relative lowness of the 74 tons per square inch 
maximum stress in the Forth Bridge girders, under the 
combined action of an impossible load and an improbable 
hurricane, will be conceded by 

So far as the author is aware—although it has been 
established beyond all dispute that repeated application 
of a tensile stress amounting to two-thirds of the ultimate 
strength of the material would in time cause fracture—it 
has never been proved that the same conclusion applies to 
metal in compression. In fact, some of the author’s 
experiments lead him to think that a contrary result 
might obtain. For example, one of the co uences of 
heavy varying stresses and vibration is that the quality 
of the metal deteriorates, both iron and steel ming 
more crystalline and less ductile. These conditions are 
rather favourable than otherwise to the resistance of a 
compression member. Thus the author tested some 
columns, 30 diameters in length, of high-class ductile 
steel, and of inferior crystalline steel, both having, how- 
ever, the same tensile strength. The inferior steel bore 
40 per cent. more load than the high-class steel, and it 
appears not improbable that, if the quality of the latter 
had been deteriorated by vibration and heavy stresses, 
the ultimate resistance would have been increased as 
regards compressive stresses almost as much as it 
would be diminished in respect of tensile stresses. Simi- 
larly, in columns of the same proportion, the commonest 
class of pig iron would beat the finest brands of wrought 
iron. 








* Paper read before Section G at the British Association. 


d| would apply to steel. 


Long struts were avoided at any expense by some engi- 


neers, but, the author thought, without good reason. T 
tubular struts in the Forth Bridge, if made of iron, would 
resist as high a compressive stress per square inch as the 
top flange of any existing girder, and the same remark 
n interesting series of experi- 
ments was recently made in America with full-sized 
wrought-iron hollow columns, from 8 in. to 12 in. in 
diameter, and up to 28 ft. in length. The influence of the 
length of the column on its resistance was singularly 
small. For instance, the 8 in. column, when 15 diameters 
in length, failed with a stress of 16.2 tons per square 
inch; and as much as 42 diameters in length, with 15.6 
tons. Now the model of the Britannia Bridge, 75 ft. in 
span, failed with 14.8 tons per square inch compression ; 

runel’s 66 ft. girder, having a 3ft. wide cellular top 
member, failed with 12.6 tons; and some girders tested 
by the author with 15 tons per square inch as an average 
on the top flange. 

be age 3 the mean results of a large number of experi- 
ments, the influence of length between the practical limits 
of 15 to 25 diameters would be just appreciable ; but, if 
only a few experiments were compared, the deduction 
might be drawn that pantie a column, or rounding 
its ends, increased rather than reduced its strength. Thus 
one steel tube, 20 diameters in length, tested by the 
author, bore 22 tons per square inch, whilst a similar tube 
of half the length bore only 19.2 tons. Again, a round- 
ended column, 20 diameters in length, bore 19.3 tons per 
square inch, whilst a flat-ended one failed with 18 tons. No 
doubt greater regularity would obtain with full-sized than 
with model tubes, but still the practical fact remained 
that, within the limits occurring in the Forth Bridge, the 
compressive resistance of the tubular struts would be 
as high as that of the top flange of any plate or box girder 
that could be built, and that whatever stress was ad- 
missible in the girder would be admissible in the struts. 
This was a reassuring result to arrive at, because the prac- 
tical experience =| been chiefly with girders, and not 
with tubular struts. 

The author's experiments conclusively prove that 
steel is far superior to iron as a material for struts, 
though the superiority is not so great as when tension 
members are in question. Thus the Forth Bridge struts 
will be from 30 to 40 per cent. stronger in steel than in 
iron, whilst the tension members will be about 50 per cent. 
stronger. It does not follow that the steel strut would 
not be 50 per cent. better also as regards actual work, 
which is very different to what takes place in a testing 
machine. A steel or an iron rail, tested for transverse 
strength in a machine, will, as a rule, bend many inches, 
and fail by distortion of the head under the compressive 
stress. In actual work hundreds of such rails break, but 
it is the tensile and not the compressive stress which 
causes the failure, and there is no distortion of the head 
as in the testing machine. Similarly, when rivetted 
girders break under traffic, it is not the top flanges with a 
calculated stress on the average of about one-third of the 
ultimate resistance that give way, but the bottom 
members, where the calculated stress is only about one- 
fourth of the ultimate resistance. In short, the universal 
experience is that fatigue is far more injurious to iron or 
steel under tensile than under compressive stress, and it 
follows that the factor of safety should not be the same 
in the two cases. This is quite consistent with ordinary 
practice, for ayn the majority of girder bridges in 
this country have equal-sized top and bottom flanges, 
which, after allowing for the rivetting, would give a factor 
of about 3 for the compression and about 4 for the tension 
members respectively. 

The peculiarities of steel are tolerably well understood 
now, and amongst other pr tions it is especially desir- 
able to so design the joints in tension that no tearing 
action shall be set up along a line of rivet holes. Acci- 
dents of workmanship necessitate the provision of a good 
factor of safety in steel joints in tension; but, after 
watching the testing of many steel tubes under compres- 
sion, the author cannot conceive any accident of work- 
manship which could bring about the failure of steel 
tubes such as those in the Forth Bridge, even if the 
working stress was raised to two-thirds, instead of about 
one-fourth of the ultimate resistance. In'fine, he believes 
asteel tube to be the most trustworthy member which 
could be introduced into a great and unprecedented work. 

As regards cost of manufacture, the difference is com- 
paratively small between a circular and a rectangular 
member. The main tubes will be made up circumferen- 
tially of ten bent plates, lap-jointed and double rivetted 
through the flanges of ten rolled beams, which will run 
a news A t 8 a the whole length of the tube. 
Stiffening rings will also be introduced at suitable intervals. 
The junctions of the tubular struts with the tubular 
bottom members offered some little difficulty at first in 
designing, but this being surmounted, the manufacture 
of t se gg lengths mes, as it were, a piece of 
shipbuilder’s work, except that the shipbuilder has to 
deal with far more complex curvatures than will be found 
in the junction lengths. 

Before dismissing the question of steel in compression, 
the author would wish to mention the results of some 
experiments made by him on steel which had bee 
viously subjected to end pressure in a tube, so that flexure 
could not occur. The rods were 1 in. diameter by 30 in. 
long. With the mildest steel, the resistance to flexure was 
14.5 tons per square inch in the uncompressed rods, and 
22 tons, or say 50 per cent. more, in the rods which had 
previously been subjected to an end pressure of 36 tons 
per square inch. With somewhat harder steel, the corre- 
sponding — were 16 tons in the uncompressed, and 
from 26 to 29 tons in the previously compressed bars—a 
gain of from 60 to 80 per cent. The bars, when tested in 
tension, showed no loss in strength or elongation from the 
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ure had been applied, bore as much load without 
some as 54-ton steel which had not been so treated, it is 
clear that the adoption of mild steel in railway bridges 
would be much accelerated if some yy practical method 
could be devised for bringing about the molecular change 
effected in the above instances by an end pressure. 

It has been stated that the maximum wind pressure 
upon the 1700 ft. span has been assumed to be equivalent 
toa pressure of 56 lb. per square foot upon double the 
superficial area of the girder. It is to be regretted that 
this assumption necessarily involves many matters of pure 
conjecture. For example, though a wind pressure of 
56 Ib. has undoubtedly been registered by anemometers, 
exposing a surface of a couple of square feet, it has never 
been proved to prevail instantaneously over so great a 
width as the 1700 ft. span. Again, the relative resist- 
ances offered by the windward and leeward girders of a 
bridge have not been measured, and still less has any 
experimental approximation been obtained to the resist- 
ance of an entire yeaa od with its floor and cross bracing. 
Probably much may done by models, and the author 
intends to so ascertain, if possible, the probable resistance 
of the Forth Bridge expressed in square feet of flat surface. 
Experiments with relation to wind pressure have been 
commenced at the site of the bridge—a pressure board, 
20 ft. long and 15 ft. wide, having been fixed on the top of 
a tower on the island of Inchgarvie, where the central pier 
of the bridge will be placed. The apparatus is adapted to 
test the relative resistances offered by different surfaces, 
and during the progress of the works it is hoped many 
now open questions may be settled. The experiments 
will teobably not affect in any way the design of the 
bridge, because the leading features of the design and the 
working stresses and wind pressure to be provided for 
have long since been settled with the Board of Trade. 
Until the experiments are complete, however, it will be 
impossible to state with precision what factor of safety will 
ian to the work, though it is possible to state, without 
reservation of any kind, that in any event the Forth 
Bridge, as designed, will be relatively stronger than any 
other bridge yet constructed. Owing to the large dead 
weight po the spread of the girders at the piers, a wind 
pressure equivalent to 2 cwt. per square foot upon the 
surface of one girder would be required to overturn the 
bridge, assuming it not to be held down by bolts. The 
holding-down bolts provided, however, about double the 
resistance to overturning, so 4 cwt. of wind pressure per 
square foot upon the single surface would be required to 
upset the bridge; and under this ideal pressure, though 
the wind bracing would, it is true, be on the point of 
failing, none of the great tubes or tension members of the 
main girders would even be permanently deformed. 

Changes of temperature as well as gales of wind will 
affect the stresses upon the steel, but to a comparatively 
insignificant extent. In designing a certain class of work, 
nothing embarrasses an engineer more than questions 
arising out of the expansion and contraction of materials. 
An experienced engineer will know that in certain in- 
stances he may entirely ignore the influence of tempera- 
ture, whilst in others it is all important. For — e, if 
a provision were not made in the case of point s, the 
»wints would fail to close, and great loss of life might 
oilow the consequent derailment of a train, whilst, on 
the other hand, infinite complication would result if a 
similar provision had to be made in a structure like the 
Crystal Palace, or in long station roofs, or in girders 
carrying buildings. Only experience could decide whether 
it would safe to carry an ornamental ashlar-faced 
building on a girder 150 ft. in length without running 
the risk of inducing cracks in the masonry; but the 
author, having tried it, can say that the effects of tempe- 
rature in such a case may be safely ignored. Similarly 
he had used, without inconvenience, girders 630 ft. in 
length in the floor of a building, and purlines of equal 
length in the roof of a station. Each case must, however, 
be dealt with on its own merits; for in another instance, 
where a gas works roof had fallen down like a pack of 
cards, he had traced the cause of the accident unmis- 
takably to the expansion of the iron slate battens, which 
were exposed to exceptionally high temperatures at times. 
An engineer is apt to consider he has taken sufficient 
account of expansion if he adopts the conventional course 
of placing one end of his girders on rollers or sliding 
plates, so that the bridge may be free to expand in the 
direction of its length. The superstructure, it is true, 
may be twice as wide as it is long, but it must take its 
chance as regards expansion in the direction of the width. 
Arched station roofs, such as the St. Pancras roof of 
240ft. span and 700 ft. length, seem to require no pro- 
vision for expansion in either direction. Again, the 
Victoria Bridge at Pimlico has as girders 913 ft. 
in length, and cross girders 100ft. in length, with no 
ee ape for expansion in either direction. On the other 

and, at the Southwark Bridge, grooves had to be cut in 
the masonry to admit of the free expansion of the cast- 
iron spandrils, which had been fractured by expansion in 
several instances, though the arch was only 240 ft. in 
on and the spandrils were not continuous across 
the piers. However much the engineer may desire 
to eliminate stresses due to expansion, he will find 
it impossible to do so for the very obvious reason 
that the temperature is not uniform at any instant, 
and that even in this climate there may be a difference of 
50 deg. between the temperature in the sun and in the 
shade. Take the case of an ordinary lattice girder with 
trough-shaped top and bottom members and double 
lattices. One side plate of the trough be be highly 
heated by the direct rays of the sun, and the other be 
completely in the cool shade, and one tie bar may similarly 
differ from its companion bar in temperature. If the 
gece were free to warp in any direction like a thin plank, 
little stress would result ; but as it is not free to adapt 
itself to the unequal heating, stresses of considerable 
severity must occur, since 12 deg. increase of temperature 





is the equivalent as regards elongation of one ton per 
square inch stress. On a hot sunny day the Britannia 
tube was found to warp 3in. laterally and 2hin. verti- 
cally when free to move ; and, clearly, if such tendency 
be restrained, uniformity of stress is unattainable. The 
Forth Bridge tubular struts would similarly tend to 
curve under the action of the sun’s rays, but, being braced 
together, they will not be free to do so, and stress must 
result, Every structure, in fact, is subject to such stresses, 
which are one of the things covered by the usual factor of 
safety. Stone buildings and arches are no exception to 
the rule; indeed, the author, from instances which have 
come under his own knowledge, is satisfied that the stresses 
due to changes of temperature are often relatively far more 
severe in stone than in iron arches. 

Since by no practical means could stresses from expan- 
sion and contraction be wholly eliminated from the Forth 
Bridge, it became a matter for careful consideration what 
provision for expansion would be requisite or expedient, 
and what could be dispensed with. There could be no 
doubt, of course, that longitudinal expansion in the 
1700 ft. span should be provided for by placing one end 
of the 350 ft. girder on rollers where it was supported by 
the cantilever. The direct stresses would thus be 
eliminated, but there remained those due to the unequal 
heating of the different members, as in every other bridge. 
These stresses were not included in the estimated maxi- 
mum tension and compression per square inch given in a 
previous part of this paper, but were assumed, as usual, 
to be covered by the factor of safety. A more difficult 
question arose with reference to the portions of the girders 
between the piers. Thus the Inchgarvie pier consists of 
four cylindrical masses of masonry, spaced 270 ft. apart 
longitudinally and 120ft. apart transversely, centre to 
centre. The point to be decided was whether the great 
girders should be bolted to each mass of masonry, or be 
fixed at one end only of the above 270 ft., and be placed on 
rollers at the other end. This would be done, as a matter 
of course, with an ordinary 270 ft. span girder bridge, but 
the conditions here were very different. In the first place, 
the pressure was enormous, and a bedplate 35 ft. by 18 ft. 
was not a convenient one to provide with rollers. The most 
important point, however, was that sudden and unequal] 
distributed of wind caused stresses, which rendered it 
extremely desirable to dispense with rollers if possible. 
On considering the question in detail, it proved to be 
—_ possible to do so. The range of temperature in this 
climate is not really t on well-protected surfaces, as 
the practical uniformity of temperature a few inches below 
the ground testifies. Taking the average of twenty years’ 
observations at Greenwich, the mean shade temperature 
of the different months ranged from 38.94 deg. in January 
to 62.54 deg. in July. As the average for the whole 
twenty years was 49.69 deg., the range was thus merely 
11 deg. below and 13 deg. above the mean temperature. 
Since 12 deg. corresponds to a ton per square inch stress, 
ironwork beddedfat a mean temperature in a mass of 
masonry might well be subject to no greater stress from 
variation of temperature than plus and minus 1 ton per 
square inch, which is far less than would obtain in a so- 
styled free to expand structure exposed to the rays of the 
sun. 

Last year was characterised by great extremes of tem- 
perature. In January the temperature fell to 12.7 deg., 
whilst in July it rose to 97.1 deg. a range of no less than 
84.4 deg. in the shade. The lowest mean daily tempera- 
ture was 19.4 deg. in January, and the highest 78.6 deg. 
in July—a range of 59.2 deg. The maximum daily range 
was 37 deg., and monthly range 53 deg.» both in July. 
In the sun the temperature rose as high as 150 deg., 
so the extreme range for the year would be no less than 
137 deg. The average ewe! range being less than 
24 deg., a clear explanation is thus afforded of the fact so 
well proved by experience, that provision for expansion is 
essential in point rods, signal wires, and similarly —— 
and light pieces of ironwork, whilst it may safely be 
igno in the case of girders enclosed in buildings or 
bedded in jack arches. 

Having reference to the considerations thus briefly set 
forth, and to the behaviour of existing structures of all 
classes in this climate, it proved, on investigation, to be 
quite unnecessary, as far as temperature was concerned, to 

rovide rollers at Inchgarvie pier. The steel tubes 

tween the four cylindrical masses of masonry will be 
covered, like marine boilers, with a couple of inches of 
“fossil meal” or some other suitable non-conducting 
material, and an exterior iron envelo Inside the tubes 
will be lined with about 2 ft. in thickness of cement con- 
crete, to serve as an equaliser of temperature, and these pre- 
cautions being taken, the results of calculations show that 
the stresses from changes of temperature will be of no 
moment either to the superstructure or to the masonry. 

There still remained the question whether, for other 
reasons than temperature, rollers might not be necessary 
at Inchgarvie. Since the 270 ft. long tubes would be 
erected upon scaffolding, there would be no stress upon 
the metal at first, but as the erection of the cantilevers 
by overhanging proceeded, there would be the gradually 
increasing thrust from the bottom member, and it ap- 
peared difficult to say whether this thrust would come 
upon the tubes or upon the piers as abutments, unless 
rollers were introduced. A compressive stress of 5 tons 
per square inch would shorten the tube 14in., and as the 
stout masonry piers would tilt very little, this movement 
could not occur, and the tubes would not take up their 
share of the work unless some sliding were provided for. 
After a careful consideration of all the conditions of the 
problem, including ch of temperature, the author 
came to the conclusion that a certain amount of initial 
stress on the tubes between the masonry piers was desir- 
able, and although it might at first appear to be difficult 
do this with a tube 12ft. in diameter by 2in. in thick- 





ness, the difficulty vanished, as usual, upon being grappled 
with. He proposed simply to make the upper and Geer 








bedplates, which were intended to slide on each other 
during the erection of the bridge, with serrated surfaces 
sloping at an angle of one in six. As the co-efficient of 
the well- eased and laned steel surfaces would not 
exceed one-twentieth of the load, the shortening of the 
tube under the compressive stress due to the erection of 
the cantilevers would proceed freely, whilst the desired 
initial stress would be put on partl by the weight of the 
structure and the tightening of the lddediee bolts 
taking effect on the one in six incline, and partly by the 
test load of the bridge. A movement of 1}in. would be 
tg for poe and the two bedplates would 
nally be gripped together, and made fast to the piers by 
forty holding-down bolts of 3in. diameter. en com- 
90 the stresses on the metal would never exceed the 
imit of 74 tons under the joint influence of live load, 
wind, and temperature, and the pressure upon the 
piers and foundations would be well within the 

working limits. 

It is unnecessary to refer in detail to the mode of 
erection, as it is obvious that the work will be commenced 
at each pier, and be proceeded with by adding successive 
portions to the ends of the cantilevers until the same are 
complete. The central girders will also probably be 
erected on the overhanging system, temporary connexions 
being formed between the ends of the cantilevers and the 
central girder. The closing lengths or key pieces at the 
centre of each 1700 ft. span will be put in on acloudy day, 
when there is little variation in temperature, and the 
details will be so arranged that the key piece can be com- 
— and the temporary connexions cut away in a few 

ours, so as to avoid any temporary inconvenience from 
ex ion and contraction. 

No special difficulty will arise with respect to the 
foundations, though the works will be, of course, on an 
unusually large scale. The island of Inchgarvie is of trap 
r ck, and the central pier at that spot will consist of four 
cylindrical masses of concrete and rubble-work faced with 
granite, and having a diameter of 45 ft. at the top and 70 ft. 
at the bottom. The height above high water will be 18 ft., 
and the depth below the same will vary from 24 ft. to 
70ft. After the sloping face of the rock foundation has 
been cut into steps, wrought-iron caissons will be floated 
out, lowered into place, and filled with concrete lowered 
through the water in hopper-bottomed skips. Queens- 
ferry Pier will be founded on boulder clay. Open-topped 
cylindrical caissons, 70 ft. in diameter, with an external 
and internal skin 7 ft. 6in. apart, will be floated out and 
lowered into place. The space between the skins will be 
filled with concrete, to give strength and weight to over- 
come frictional resistance in sinking. Grab excavators 
will be carried on a turntable top to the caissons to 
remove the earth from the interior, and pneumatic appa- 
ratus will be supplied to-enable men to clear boulders 
from the cutting edge of the caissons. From a depth of 
6 ft. below low water upwards, the masonry will be built 
in the dry, inside a movable caisson connected by an 
india-rubber joint with the permanent caisson below it. 
The piers will be carried down at least 10 ft. into the 
boulder clay, which will give depths ranging from 68 ft. 
to 88 ft. below high water and 18 ft. less at low water in 
the respective cylinders. In round numbers the weight 
of one of the cylindrical piers at Queensferry may be 
taken at 16,000 tons, and the combined vertical pressure 
on the top of the pier from the dead weight of super- 
structure, rolling load, and wind pressure at 8000 tons ; so 
the load on the clay would average about 6 tons per square 
foot over the area of the foundation. This is an insig- 
nificant amount on such hard clay as that at the Forth, 
and the margin is ample, therefore, to allow of the un- 
equal distribution of the pressure due to the action of 
partial blasts of wind and of a certain amount of expan- 
sion in the tubes connecting the piers. 

The total length of the great continuous girder is 
5330 ft., or say a mile, and of the viaduct approaches 
2754 ft., or rather over half a mile. There is nothi 
calling for special remark in the viaduct. The piers wi 
be of rubble masonry, faced with granite, and the super- 
structure of iron lattice girders with buckled plate floor 
and trough rail bearers, as in the ag of ~~ a 

main girders, spaced 16 ft. apart, wi 
pron under the railway, and there will be a strong 
parapet and wind screen to protect the trains. 

To engineers little need be said respecting the stiffness 
of a eles bri having the proportions adopted in the 
present case. e central girder has a depth of one- 
seventh of the span, whilst the cantilevers may be looked 
upon as halves ofa girder having a depth of one-fourth of 
a Exceptional depths like these confer exce 
tional stiffness, and there is the additional fact that the 
live load of a ing train will be quite insignificant as 
compared with the dead load of the structure. The 
heaviest train traversing the bridge will not deflect the 
1700 ft. girder more than 4in., which is considerably less 
than the deflection of the 460 ft. —_ of Sal 
Bridge under its test load, whilst a wind pressure, eq 
valent to 30 Ib. per square foot over the entire 1700 ft., 
would bend the bridge laterally less than 9 in. 

About 42,000 tons of steel will be used in the super- 
structure of the main spans, and 3000 tons of wrought 
iron in that of the viaduct approach. The total quantity 
of maso in the piers and foundations will be about 
125,000 cubic yards, and the estimated cost of the entire 
work, upon the basis of the prices at which the original 
suspension bridge was contracted for, is about 1,500,000/. 
Owing to the varying price of steel, and to the magnitude 
and novelty of the undertaking, this estimate must te 
taken as approximate only, as a contract has not yet been 
concluded for the works. 

It will be gathered from the preceding necessarily brief 
and incomplete description of the proposed Forth Bridge 
that no novel or untried elements enter into the design. 
In principle, a continuous girder is as old _— of con- 
struction as an arch or a suspension bridge ; probably, 
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are contour lines of the assumed surfaceof 




















Gault the ti oneade une beng the | 
depths of the surface of the Gault below 
Low Water uv metres H 
Renes 000 Scace shed? Hee hole” Sie sea hah” SESS _ wgxnquerens : 
tts £ Pt ‘ 2 2 - s puernes j 
v4 ry o* x Wea - 3 
4 Nv 
wai ek ax Fig. 2. SECTION ON LINE W°F §, 
S<Seakh Why} low Water 3, . —_ 
EAE SON EON NG rar Z SSN # 
eis Wy DS SSA, YS at aero ELE ak RET MT LYN LL Tet S 8 tie SSS wy: nok 
nee i 20° 2 @ Ul Ll A, ZENS ey = ss 1g MNS ee ae, ll — e om SS wo Cr ed 
v a 7 WAS, EE en a ES WH 5 2 . “wr 
Pe eT eS Pw Bioware 
UJ 


Fig. 3. SECTION ON LINE N22. } 























KA 
, a wr os low Water le _ . 
ates 1S \ ASS 2 ae SF SS SO SS 2 
° aise DSSS ONS ee eee SAFES Dee eS aS AS SNe St 
Bre MG a oD SSS SES ALLL MET ETT , cess 
ies VMI ag OTOL. ‘p ae ll. dy ll Widd Lldd le MMM "Ta 
arn = yo. Ss ew : wae ac 6 bp eB oedDtmemaeReEe HOD eh 8 0K 32 ss oe aS | 
‘ Fug. 4. SECTION ON LINE N23. % 
= ----iS O52 SS Low, Weter = > : — " . 
neaage ' SS SS nee ee ————s bon Vs er 
se Og} LPF NT SS Sef ssi 9 000s) SIN Sy Wi; 
me hee zen CQO. > SS SSS OOOO POODLE LET LL“ 
Re ee eee Se OOM RR. RO Oe CMT” 38 3 
> © ‘8 @ 6 ¢ @ t+ © 8 Se Se fe $ 0 2@ &@ wise is 2 bo 29 26 25 26 27 2 29:90 0 32 93 94 35 0 SY 38 


in pre-historic times, streams were crossed by the aid of a | 
couple of overhanging branches, and an _ intermediate | 
central portion constituting a structure, rude in appear- | 
ance, but identical in principle with the great bridge. 
The merit of the design, if any, will be found, not in the 
novelty of the principles underlying it, but in the resolute 
application of well-tested mechanical laws and experi- 
mental results to the somewhat difficult problem offered | 
by the construction of so large a bridge across so exposed 
an estuary as the Firth of Forth. 








THE CHANNEL TUNNEL.* 
By J. CtarKE HawksuHaw, C.E., M.A., F.G.S. 

Tuts year the Channel Tunnel Company sought to | 
obtain powers from Parliament to enable it to make a 
tunnel to connect this country with France, by a railway 
beneath the Channel, and it deposited plans and prepared 
a Bill for the purpose. The South-Eastern Railway 
Company did likewise. Neither company obtained a 
hearing before Parliament, but there have been prelimi- 
nary inquiries by the Government, the results of which 
are that they have announced their intention of submit- 
ting the whole question to a Select Committee of both 
Houses, to be appointed early in the next session of 
Parliament. The Channel Tunnel Company had proposed 
to make a tunnel, beginning in Dover and passing beneath 
the shore line, about two miles eastwards of that town, at 
Fan Hole, near the South Foreland. The South-Eastern 
Railway Company’s plans showed a tunnel beginning at 
the west end of the undercliff which lies between Folke- 
stone and Abbot’s Cliff, and which was to pass beneath 
~ shore line, near Shakespeare Cliff, to the west of 

lover. 

A Submarine Continental Railway Company was 
incorporated this year to purchase certain works belong- 
ing to the South-Eastern Railway, consisting of two 
shafts, sunk on the foreshore, near Abbot’s Cliff and 
Shakespeare Cliff, in the lower beds of the chalk, and a 
mile or thereabouts of headings driven in the lowest beds 
of the same formation. 

The Channel Tunnel Company was incorporated ten 
years ago—in January, 1872—when it had already existed 
in the less ambitious form of a committee for four years, 
and it comprises among its supporters and advisers those 
who, nearly seventeen years ago, carried out the first 
practical investigations, both geological and engineering, 
which were undertaken with a view to ascertain where 
and how a tunnel could be made beneath the Channel. 
Geological surveys were then made which determined 
the identity of the beds on the two sides of the Channel. 
The continuity of the same beds across the bottom of the 
Channel was determined by a sounding apparatus, which 
np oe up specimens from the bottom. e thickness of 
the chalk was ascertained by borings 500 ft. deep, made 
through it on the two coasts; and a machine, made by 
Mr. Brunton, for excavating chalk was tested, and was 
found to work as rapidly and as efficiently as the machine 
lately used between Folkestone and Dover, of which so 
much has been said. All the geological work was done in 
the years 1865-67 ; the machine was tested in 1870. 

onsieur Thomé de Gamond was the first engineer who 
worked at the geological part of the question. He pro- 
sed in 1866 to make a tunnel under the Varne from 
‘olkestone to Cape Grisnez, through the Wealden and 
Oolitic formations. 








* Abstract of paper read before the Mechanical Section, 
Southampton meeting of the British Association. 





For some years before this time, Sir John Hawkshaw 
had been considering the practicability of a tunnel under 
the Channel, and early in 1865 he obtained the services 
of Mr, Day, an accomplished geologist, and who spent 


several months in that year in examining and oes, | 


the cretaceous and underlying beds on the English an 
French coasts. 

To supplement Mr. Day’s work, in so far as it related 
to the P, Sebameay Sir John Hawkshaw a Mr. H. M. 
Brunel to take soundings across the 
ascertain, as far as possible, the nature of the material 


forming the bottom of the sea. An apparatus was de- | 


vised for the purpose, by means of which specimens of the 
sea bed were obtained. It was found that, instead of the 
sea bottom being composed of loose transported material, 
it was mostly formed of rocks, in situ, similar to those 
seen on the adjoining coasts. This marine survey, carried 
out in 1865 and 1866, determined the continuity of the 
upper cretaceous beds across the Channel. 

t was still necessary to ascertain whether the thick- 
ness of the lower beds of chalk, which had been mea- 
sured in the cliffs on both coasts where all the beds are 
exposed, was maintained after the lower beds disappeared 
beneath the sea. Accordingly Sir John Hawkshaw de- 


| termined to bore through the chalk, at two points, on the 


English and French coasts i aay vet 6 n this costly 
operation he was assisted by the late Mr. Brassey, Mr. 
Wythes, and Mr. Easton. The points selected for the 
borings were St. Margaret’s Bay in England, distant four 
miles east of Dover and about eight aes east of the out- 
crop of the lowest chalk beds on the coast, and Ferme 
Mouron in France, 24 miles west of Calais and four miles 
east of the outcrop of the same beds on the French coast. 
These borings showed that the thickness of the lower 
chalk does not diminish to any extent as we follow it 
eastwards from the outcrop. In 1867 Sir John Hawk- 
shaw prepared plans for the Anglo-French Committee, in 
conjunction with Mr. Brunlees and M. Thomé de 
Gamond, showing a tunnel from St. Margaret’s Bay in 
England to Ferme Mouron in France. In 1868 the 
Anglo-French Committee applied for a concession from 
the French Government, and a commission was appointed 
that year in France to examine the question. After 
various inquiries, and a long correspondence between the 
two Governments, a concession was obtained in France 
in 1875, by which the French company were bound to spend 
80,000/. in preparatory works, the conduct of which was 
entrusted to a committee, presided over by M. Lavalley, 
so well known in connexion with the Suez Canal works. 
In addition to a new marine survey made by thecompany, a 
second boring was made at Sangatte, and the results of 
this work were published in 1876-77 in the form of reports, 
with maps and sections. Since then the French Company 
have sunk two shafts a little to the west of Sangatte, and 
have driven some short headings, in different directions, 
through the lower beds of the lower chalk, and they are 
now driving two longer ong by machinery. This is 
being done for the purpose of defining the position of 
the gault and lower beds of chalk. 

Since 1880 the South-Eastern Railway Company have 
been carrying on experimental works between Folkestone 
and Dover. They have sunk two shafts, one near Abbot's 
Cliff and one near Shakespeare Cliff. A third shaft is 
being sunk to the east of Shakespeare Cliff. Headings 
have been driven from the two first shafts, in directions 
more or less parallel with the cliff, in the lower beds of 
grey chalk. 

In a few words, the following is a summary of our geo- 
logical knowledge of the question, as regards the chalk. 


Identical beds of chalk are exposed above the gault in the 
cliffs on the two sides of the Channel. These beds are, 
| on the two shores, similar in composition, contain similar 
| fossils, and vary but little in thickness. Taken as a whole, 
| they have a slight dip to the north-east. They have been 
| found to pass uninterruptedly across the bed of the 
| Channel, on which sections cut obliquely through them 
| are exposed in bands, stretching from shore to shore. 
Borings have shown that the lower beds increase rather 





hannel, and to | than diminish in thickness as they dip below the sea level, 


| to the eastwards of their outcrop. 

Position and Line of Tunnel.—It will be necessary to 

| assume certain requirements to be fulfilled by the tunnel 

| before proceeding to discuss on what line it will be best to 

| make it. I shall assume : 

| 1. That it will communicate with existing railways in 

| the ordinary way by continuous railway, and not, as has 
been suggested, by shafts and hydraulic lifts. 

| 2. It will be provided with a means of drainage by 

| gravitation to the shore. That is, the water met with in 

| the tunnel should be able to flow by gravitation from the 

| summit level in mid-channel to the shores of the two 

| countries. This is necessary for safety during construc- 

| tion, and for drainage afterwards, 

| §. The tunnel will be made for two lines of way, and 

| be so designed as to be capable of being worked by ordi- 

| nary locomotives. 

| 4. The gradient will be nowhere worse than about 1 

| in 80. 

Geology has told us the kind of strata which will be 
met beneath the Channel. The experience of engineers 
| gained in past works can alone determine through which 
| of these strata, and through what part of them, it will be 
best to pass. Before attempting to do so due considera- 
| tion should be given to the following questions ; 

1. What are the military requirements with regard to 
the tunnel ? 

2. Where must the tunnel end inland in order to give 
the best accommodation to existing railways ? 

3. What are most favourable strata for the tunnel 
works ? 

4. On what line will any error in our geological calcula- 
tions be of least moment? 

5. Which is the shortest practicable submarine line ? 

The points where the tunnel can pass under the shore 
line in France are limited by geological conditions to the 
part of the coast which lies between the Ferme Mouron 
on the east (where the boring was made in 1867) and 
Sangatte on the west, a distance of about two miles. The 
country, for some way inland throughout this distance, is 
low and flat, and probably looking to military require- 
ments, or to communications with existing railways alone, 
it is not very material, within these jlimits, where the 
tunnel first reaches the coast. The case is very different 
on the English coast. Geological conditions will admit of 
the tunnel passing under the shore-line anywhere between 
St. Margaret’s Bay on the east and Shakespeare Cliff on 
the west, a distance of 44 miles. With the exception of 
the valley of the’ River Dour, which enters the sea at 
Dover, the land along this part of the coast is high, 
bounded by chalk cliffs from 200 ft. to 500 ft. high. 

Such being the nature of the coast, there are only three 
places where the exit from the tunneljcan be made— 
in the valley of the Dour near Dover, inland in the chalk 
escarpment to the north of Folkestone, and in the land- 
slip between Abbot’s Cliff and Folkestone, and physical 
and military considerations exclude the two latter. The 
exit at the first-named place can be placed at a moderate 
height above high-water level, which means a shorter 
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length of tunnel, and better gradients between the tunnel | 
mouth and the lowest point of the line beneath the sea ; it | 
can be placed either within or without the fortifications, | 
as the military authorities may require ; and, as the exist- | 
ing railways terminate at Dover, they can with ease be 
connected by short railways with the tunnel line. 

The plans deposited by the Channel Tunnel Compan 
this session show theseatunnel to begin at Fan Hole, which 
lies a short distance to the west of the South Foreland 
Lighthouse. The first line laid down by Sir John Hawk- 
shaw, in 1867, left our coast at the same point. It was 
afterwards moved to St. Margaret’s Bay, further to the | 
east, and was so shown in the plans on which the French | 
concession was obtained. In both cases the tunnel was | 
shown to pass in a direct line to the Ferme Mouron in | 
France. | 

Now, a line drawn from a point about half a mile to | 
the east of Fan Hole, to a point about half a mile to the | 
west of the French works at Sangatte, is the shortest line 
between the two countries, measured from low water to 
low water, and is about 20} miles long. From Fan Hole 
tothe Ferme Mouron, in a direct line, is 214 miles, and 
from the same oy to the boring made in 1876, near San- | 
gatte, is 20? miles (line No. 1, Fig. 1, page 232). Practically | 
this last isas short a line as can well be obtained. For to | 
move the point of departure eastwards in England would 
be to lengthen the land tunnel in order slightly to shorten 
the sea tunnel, and geological conditions prevent our | 
moving the line further to the west in France. 

As we move the point of departure on the English coast | 
to the west, we increase the length of the most direct line | 
to the French coast, and as we move it to the west of | 
Dover this length is rapidly increased, for the tunnel | 
cannot be made in a straight line from any point in Eng- 
land, west of Dover, but must be made in a curve, de- 
viating considerably from the most direct line. Thus 
from Fan Hole, or thereabouts, the shortest line for the 
sea tunnel is obtainable ; again, as Fan Hole is distant a 
little over two miles from Dover, it is, at the minimum 
distance, required to pass with a gradient of 1 in 80 from 
the mouth of the tunnel to the required depth below the 
shore line, and thus we get the shortest possible land 
tunnel. I think that, so far, it has been shown that every- 
thing is in favour of the tunnel terminating in the valley 
of the Dour, and passing beneath the dhaoe fies near Fan 
Hole. It remains to be seen how far these advantages 
are outweighed by any geological conditions afforded by 
the Folkestone route. 

The only reason which has been given for taking the 
tunnel under the shore-line to the west of Dover is, that 
by so doing it can be made wholly in the lowest beds of 
chalk. It is asserted that no water, or very little, will be 
found in these lower beds. Now what are the facts? 
W e are told that little water is found in the heading from 
Shakespeare Cliff ; that may be so, as far as it has gone. 
In the headings driven at Sangatte, in the corresponding 
beds in France, water is met with flowing from fissures at 
the sides and bottom, and not confined to one place, but 
throughout the headings. The quantity which I saw was | could be driven on the same line equally free from water. 
not large—the largest spring, perhaps, 30 gallons per | The vertical depth of a heading is only 7 ft., that of the 
minute—but it is enough to prove that those beds are not | excavation for a tunnel would be at least four times that 
impermeable; and no one can assert that where small 
water-bearing fissures exist, larger ones may not be met | 
with. Itis fair to conclude from all available evidence | 
that, on the French side, water might be met with largely 
60 ft. above the green-sand, or allowing 36 ft. for the dept 
occupied by the tunnel and its masonry, 24 ft. only above 
the tunnel, supposing it to be driven continuously along 
the top of the green-sand. On the English side, as thewater 
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| tunnel would be in this water-bearing zone on the same 
——- It is needless to say that no railway tunnel 

could be driven along the top of the bed, following all its 
flexures. Thus, if the evidence from the permeability 


| tunnel driven in the lowest beds of chalk must come very 
| near a bed from which large springs are discharged on 
land, and that it will probably have to pass into this bed. 
I a here remark that it is a fallacy to suppose that if a 
heading were driven across the channel in one bed, with- 





driven in perfect * dry strata, yet, when the same have 
been enlarged for the full-sized tunnel, large quantities of 
| water have been met with in the adjoining strata. 


tunnel through the wettest parts of the chalk, is the 
Brighton intercepting sewer, for which Sir John Hawk- 





is found only 32 ft. above the green-sand, the top of the | 


of the strata on land proves anything, it is that a | 


| out meeting with water, it would prove that a tunnel | 


| depth. In the Severn Tunnel works, headings have been | 


The work, which has tested to the fullest our power to | 


shaw was engineer. The main sewer is more than seven | water ; and, much as we know of the 
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| miles long. The outfall is placed on the coast, about four 
| miles to the east of Brighton ; and, throughout a distance 
| of about four and a half miles, a tunnel, from 9 ft. to 10 ft. 
| in diameter, was excavated in the upper chalk, along the 
| base of the cliff, and closetothe shore. Being below high- 
| water level, it cut through all the fissures which discharge 
the drainage of alarge tract of inlandchalk country. The 
greatest quantity of water pumped at one time was 10,000 
| gallons a minute, or 600,000 an hour ; many other examples 
might be given, but none so strikingastheabove. It may 
| be urged that, by going below the levels reached by the 
above works, more water would have been obtained, but 
| that by no means follows. The Brighton Sewer Works 
must Sane intercepted most of the land drainage; by 
| going deeper, some water, stored in cavities below sea 
evel, might have been pumped. But the supply depends 
| not on the quantity stored, but upon the rate at which the 
| fissures can deliver it. Fissures there are, or there have 
| been, at all depths ; but, as the circulation is not so rapid 
in the deeper ones, they are more liable to be choked by 
sedimentary and crystalline deposits. Deep mines are 
often very dry ones. 

Before leaving the subject of the quantity of water 
found in carrying out particular works, I will refer to two 
tunnels now in progress, although they are not being 

| made in the chalk formation. 

The Mersey Tunnel will connect Liverpool and Birken- 
head by means of a railway. It is two and a quarter 
miles long, of which nearly three-quarters of a mile is 

| beneath the Mersey. Shafts have been sunk, and a head- 
ing has been driven for a quarter of a mile, and the main 
tunnel for 600 yards through the pebble beds of the new 
red sandstone. Mr. Brunlees tells me that the greatest 
quantity of water pumped amounted to 6000 gallons a 
minute. This quantity is being gradually reduced by 
lining and tubbing. TheSevern ‘Thnnel will be the longest 
railway tunnel in England, in all four and a half miles in 
length ; and it is the only railway tunnel which can claim 
to submarine. It passes, for two and a half miles, 
below a tideway where there is a rise of tide of 40 ft., and 
| a depth of water at high water of 90 ft. in the deepest part 
| of the channel. It passes, for a considerable portion of 
| its length, through the Permian red marl, which has many 
ints of resemblance to the chalk, The marl, which is 
in nearly horizontal beds, is much fissured, and from these 
fissures, as well as from spaces between the planes of 
bedding, much water is discharged. At the English end 
of the submarine part of the tunnel, for some distance, 
there is only from 35 ft. to 40 ft. of this open-jointed red 
marl above the brickwork of the tunnel, which is already 
finished where the cover is thinnest. Salt water flows 
freely into the work; and, to show how the water 
channels are disconnected, salt and fresh water have, in 
| some cases, flowed from adjoining fissures, and the fresh 
water has been allowed to flow, for drinking purposes, 
through pipes built into the brickwork. The largest 

| quantity of water has been met with on the land portion 
of the tunnel ; and the largest spring met with was in the 
land tunnel. It discharged 5000 gallons a minute, and 
burst suddenly into a heading, which had been driven for 

| over 1000 ft., in millstone grit, without meeting with any 
water. If the heading had been driven at a level of 10 ft. 
lower, the spring would have been avoided in the heading, 


| but would have been met with when it was e to 
| the full size of the tunnel. The total quantity of water 
now being gallons a 


peer is between 7000 and 8000 
| minute. The examples I have given show that engineerin 
works need not be stopped, even by large quantities o 


and its water- 
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bearing qualities, there is nothing to show that water 
would be met with in such large quantities as to stop 
tunnelling, even in the upper chalk with flints. 

A tunnel can be made from Fan Hole, in a direct line 
to the French coast, wholly in the upper part of the lower 
chalk, without flints, as will be seen from the section of 
Line No. 1 of the plan; but, as has been already stated, 
a tunnel could be made from the same place, if it were 
advisable, for nearly three-quarters of the whole distance, 
in the lowest beds of grey chalk. To do this, it would be 
necessary to curve the line of tunnel southwards, after 
leaving the shore, and then eastwards, as shown on the 
plan in Line No. 2. This would make the sea tunnel 
nearly one and a half miles longer on Line No. 2 than on 
Line No. 1. That is, the certain immediate cost of making 
one and a half miles of tunnel, with the prospective dis- 
advantage of one and a half miles more sea tunnel, to 
work, maintain, and ventilate, would be incurred, to save 
the cost of possible excess of pumping on the one route 
over the other. 

It is important to consider on what line an error in our 
geological calculations will be of least moment to our 
tunnelling operations. The map and sections to which I 
have referred, are all based on the result of the French 
company’s work. The marine and geological survey was 
made with care and precautions, such as were probably 
never before taken, and is an admirable piece of work. 
As long as it deals with the surface of the sea bottom, the 
reports and accompanying plans and sections probably 
tell us a true story, on which we mayrely. But when we 
pass from the surface of the sea bed to the strata beneath, 
we go from facts to conjectures. A longitudinal section 
down the centre of the Channel, shows the chalk from 
where it begins, at the outcrop of the gault, dipping at 
first rapidly beneath the sea, the dip gradually diminishing 
as we go eastwards. Now the part of this section in which 
error is most likely to be found is in the curve which 
denotes the base of the chalk near the outcrop. For the 
curve showing the base of the chalk depends not only on 
the position of the line on the map which shows the junc- 
tion of the chalk and gault, which is, probably, in the 
main, correctly plotted, but also on the line which shows 
the junction of the two lowest beds of chalk of the French 


geologists (Craie de Rouen and Craie Moyenne). It would | 


be very rash to take this last line as other than approxi- 





Folkestone route, and, as compared with the route to the 


east of Dover, it has the following disadvantages: The 
sea tunnel must be, at least, three miles longer ; the land 
tunnel must be four miles longer, unless the mouth is 
placed in the Folkestone landslip ; the chalk on the line 
of tunnel will be only half the thickness—in round 
numbers, 250 ft. against 500 ft.; it will emerge near no 
fortifications, nor can it be connected with the London, 
Chatham, and Dover Railway Company’s line at Dover ; 
further, this tunnel must be made, for a great part of its 
length, near the outcrop of the chalk on the sea bed, 
which should be avoided. 

Ventilation.—It may be taken as an accepted fact that 
a Channel tunnel worked by an ordinary locomotive 
would require artificial ventilation. The matter was dis- 
cussed at some length at a meeting of the Institution of 
Civil Engineers in 1876, when Mr. Morrison read a paper 
on the subject. Most extravagant estimates were then 
made of the number of horse power required to ventilate 
the tunnel. The paper itself, and an account of the dis- 
cussion which followed, will be found in the Minutes of 
the Proceedings of the Institution of Civil Engineers. If 
the attempt be made in a tunnel 20 miles long, to create, 
artificially, a sufficient velocity in the air to maintain it in 
a state of even comparative purity, the difficulties will be 


| found to be very great ; but, if it be divided into sections, 


each five miles long, and these sections be treated sepa- 
rately, the difficulties, in a great measure, disappear. The 
distance between the ventilating shafts on Line No. 1 
would be about 21 miles; but to simplify the calculations, 
assume a tunnel 20 miles long, with descending gradients 
of 1 in 80 to points distant 5 miles from each shore, and 
rising from thence of 1 in 1000 for the 5 miles to the 
centre. The drainage headings, each with a falling 
gradient of 1 in 1000 to the pumping shafts on the shore, 
will begin at the lowest points of the tunnel, midway 
between the centre and the shores where the two gradients 
meet. If the main tunnel be circular, with an internal 
diameter of 30 ft. and an area of 470 square feet above 
rail level, air passages may be formed below the rails, 
having an aggregate area of 106 square feet. The 
drainage heading may also be circular, with an internal 
diameter of 17 ft., and a sectional area of 227 square feet, 
This will not be much in excess of what is required during 
the construction of the tunnel, for the greater part of the 


mate ; yet all it could tell us, if it were correctly plotted, | material excavated and materials for construction will be 


would be the dip of the base of the chalk close to the sea 
bed, and even to get that, we should have to assume the 
thickness of the Craie de Rouen from its ascertained thick- 
ness on the two coasts. Of the dipa short distance below 


| 





taken out and in through the drainage heading. If air is 
now drawn out of the drainage heading with a velocity 
of 10 miles an hour, it will produce a velocity in the tunnel 
of 2.4 miles an hour, supposing the air exhausted from the 


the sea bed we really know nothing, and the curve indi-| tunnel to be replaced at the shore ends from the shafts, 


cating it must be imaginary. If the tunnel is to follow 
the lower beds of chalk it will have to be near this curve 
line ; and any variations in the curve will necessitate 
deviations in the line of the tunnel, so that its length 
might be largely increased. This continual deviation of 
line would add much to the difficulties of construction. 
Again, the lower the beds in which the tunnel is placed, 
and the nearer to the outcrop of those beds, the greater 
will be the risk of water finding its way along the planes 
of bedding from the outcrop. As we pass from the out- 
crop of the base of the chalk and the gault, in an easterly 
direction along the Channel, the chalk increases in thick- 
ness. On Line No. 1 the chalk is 480 ft. thick, while on 
Lines Nos. 2 and 3 it is only 235 ft. thick; and, with the 
same thickness of chalk over the tunnel, there would, on 
Line No. 1, be 245 ft. more below the tunnel. I have 
given a third section across the Channel, along the line 
numbered 3 on the plan, and the position of a tunnel is 
shown on it in continuation of that shown on the section 
deposited by the South-Eastern Railway Company. This 
tunnel does not keep wholly in the lower beds of chalk, 
so that it does not fulfil the requirements which a tunnel 
beginning to the westwards of Dover should. That it 


may do so, one of two things must be done: the line | 


of the tunnel shown on the plan must be depressed some 
150 ft., so that it may follow the lowest beds across the 
depression shown on the section; or we must bend the 
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| 
| 
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| 
} 
| 
| 
| 
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| 
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Line No. 3 shown on the plan more to the west, so as to! 


follow the lower beds of chalk, where they are found at a 
higher level nearer to their outcrop. The first course 
would render it impossible to make a drainage heading to 
the shore in the chalk ; for the tunnel would be so low, at 
its lowest point, that it would not be practicable to obtain 
a fall in the chalk to the shore. This drainage heading 
has been already stated te be a necessity. The alterna- 
tive remains, but it would make the submarine tunnel at 
least one mile longer than Line No. 3, which is already 
three miles longerthan Line No. 1 from Sangatte. That,is 
to say, to avoid passing for a few miles out of the lowest 
beds of chalk, the total length of tunnel would be increased 
by nearly four miles, besides incurring the other disadvan- 
tages of the Folkestone route. Four miles of sea tunnel 
would not cost far short of a million, an amount which 
would pay for 4000 horse power at work, night and day, 
pumping for nearly seven years—a power which would 
raise more than 40,000,000 gallons each 24 hours. In 
deciding on the best line for the Channel Tunnel, the 
quantity of water which may be met with is but one of 
many factors to be taken into account. The Folkestone 
route would sacrifice all those of known value for the one of 
which the value is least certain. No tunnel will ever be 
driven under the Channel without meeting with some 
water, and an attempt to make one without ample pre- 
parations for dealing with a large quantity of water will 
only lead to waste of money and, perhaps, failure. 

The following is a summary of the advantages to be 
obtained by making the tunnel in a direct line from Fan 
Hole to Sangatte: The shortest sea tunnel; as short a 


land tunnel as by any line; a greater thickness of chalk 
through which to tunnel; the best termination for effect- 
ing junctions with the existing English railways ; a ter- 
mination affording facilities for defence at a less cost than 
elsewhere. No certain advantage can be claimed for the 





and at the centre from the air passages below the rails. 
If 48 trains pass through the tunnel in 24 hours, at in- 
tervals of half an hour, the air will remain pure at the 
shore ends and in the centre. 
quantity of carbonic acid, in excess of that normally con- 
tained in air (34 parts per 10,000 of air) will gradually in- 
crease, until it reaches a maximum at the points midway 


between the centre of the tunnel and each shore, where it | 


will amount to 12} parts per 10,000 in excess, or 16} parts 
altogether. The average condition throughout the tunnel 
will be 6.34 parts in excess, or 9.84 parts in all. Dr. 


Angus Smith, in his work on air and rain, states that in | 


his own study he found 10.4 parts of carbonic acid per 
10,000 parts of air. In theatres it has been found to vary 
from 20 to 32 parts; in the Chancery Court between 19 
and 20 parts; and the air in a first-class carriage, between 
Gower-street and King’s Cross, with the windows open, 
contained 22.5 parts per 10,000 of air. Thus it will be 
seen that if such a state of things as is described above 
could he maintained in the tunnel, there could be no 
cause of complaint. To do this in a tunnel 20 miles long 
would require 460 effective horse power, or 230 effec- 
tive horse power in each country. In a tunnel in a direct 
line between Fan Hole and Sangatte less than 500 effec- 
tive horse power would suffice. The cost of keeping this 
amount of horse power at work would be a mere fraction 
of the working expenses of the tunnel, which, for many 
reasons, should not be as heavy as those of other lines. 





New ZEALAND Rattways.—The New Zealand Govern- 
ment contemplates a loan of 3,000,000/. for further rail- 
ways. The expenditure of the amount derived from this 
loan is proposed to be spread over three years. The rail- 
ways already constructed in New Zealand are now yield- 
ing a net return at the rate of 4 per cent. per annum upon 
the capital engaged in them. 


Bortnc OPERATIONS WITH Boart.—A correspondent 
writes to the Times: ‘‘ In the course of some boring ope- 


rations, which have recently been carried on by the | 


Government of the Cape of Good Hope in the search for 
coal, it occurred to the geologist in charge to make trial of 
native boart in lieu of the Brazilian carbonado, which 
had, until then, been employed. The experiment proved 
a complete success. The last six crowns used were of 3 in. 
diameter, set with boart. It was found that these bored 
through 1100 ft. of sandstone and shale, part of it exceed- 
ingly hard, being indurated by contact with intrusive rock. 
The average boring per crown was therefore 183ft. and the 
last crown is nearly as good as new. Of the above six 
crowns, one bored through 322 ft. 7 in. and was still usable ; 
while another bored through 350 ft. In precisely the same 
class of country, eight crowns supplied from London and 
set with carbonado, bored only 30ft. each. The boring 
effected with the latter cost at the rate of 27s. 6d. per 
foot ; while the work done with boart, in the same class 
of rock, cost Jess than 2s. per foot bored. The advantage 
in the use of boart is increased by the fact that, owing to 
the greater depth bored by a single crown, there is less 
delay caused by the resetting of the stones. Great care 
is, however, necessary in the selection of boart for the 
purpose, as a very large percentage of the ordinary boart 
of commerce is unsuitable.” 


Between those points, the | 


PADDLE ENGINES OF THE ‘“ MID- 
LOTHIAN.” 

In our issue of the 18th ult., we published general 
views and a description (see page 156 ante) of the 
paddle steamer Midlothian, constructed last year for 
service on the Granton and Burntisland Ferry of the 
North British Railway. This week we give a two- 
page engraving of the main engines of this vessel, 
which were constructed by Messrs. John Key and 
| Son, of Kirkcaldy. We shall in a future number also 
| illustrate the auxiliary engines and the arrangements 
| for loading and unloading the goods trains which the 
Midlothian carries. We should add that the Mid- 
lothian and her machinery were constructed under the 
supervision of Mr. D. Drummond, who was at the 
time the locomotive superintendent of the North 
British Railway, but who now holds a similar position 
on the Caledonian Railway. 





APPARATUS. 

Tue boat-lowering and disengaging apparatus of 
Messrs. Hill and Clark is so well and favourably known 
from its extensive and long-tried applications, that any 
notice of it is scarcely necessary. The fact, however, 
of its being among the exhibits at the Tynemouth 
Exhibition affords a good reason for illustrating the 
system in one of its latest forms. As is well known the 
principle of the system lies in the combination of a 
double-pointed hook attached to the boat, and of a ring 
on the fall from the davits. The hook is so formed 
that so long as the weight of the boat exerts a strain 
on the fall the ring engages in each point of the hook, 
and so is securely held ; but as soon as the weight is 
taken off the fall by the boat being lowered into the 
sea, the ring drops clear of the hook and the boat is 
released, but this cannot take place so long as any 
strain is on the fall owing to the oblique position of 
the ring upon both points of the hook. One of the 
latest forms of the apparatus is shown on page 
233. In this the ring attached to the fall passes 
around the hook once only and is held secured 
by a pin, shown in place in the general view, 
and hanging free in the enlarged view. As 
it is impossible to insure that the boat should be 
lowered quite uniformly, or rather that a sea should 
not strike one end before the other, it is necessary that 
| both ends of the boat should be detached at the same 
moment. This is effected by a rope fitted at each end 
with thimbles that pass over the hooks found in the 
| upper part of the ring attached to the falls. This rope 
| is then hauled taut in the middle as shown, so as to 
| draw the rings towards each other in an inclined 
| direction. The effect of this is that a portion of the 
strain borne by one ring is transmitted to the other, 
so that neither is sufficiently relieved to become 
| detached till the boat is properly water-borne. When 
| this takes place the rings fall clear and the safety line 
remains in the boat. 





ON MINING MACHINERY.* 
By Mr. Henry Davey, of Leeds. 

THE object of the present paper is to notice improve- 
| ments which have been made in machinery for mining 
| purposes, and to discuss the salient requirements of 
| mining machinery generally, with a view to discover the 
| best direction for the further development of invention. 
The requirements of coal and metalliferous mining 
| differ, but the main features, as regards sinking, pumping, 
| and winding are the same, and it is to these operations 
that attention will be chiefly directed. The subject may 
be divided under the following heads : 

I. Shaft Sinking. 
II. Pumping. 
III. Winding. 
IV. Underground Pumping. 
V. Underground Hauling. 
VI. Ventilation. 
VII. Economical application of power to mining 
operations generally. 

I. Shaft Sinking.—The site of the mine is usually 
| determined, in coal and ironstone mining, by boring. 
| There are two systems of boring, namely, the percussive 
| and the rotative or diamond drill. The percussive system 
| has several modifications, the most recent of which are 
| described in a most valuable paper by M. Sarran, giving 
| illustrations and a table of results obtained at borings in 
|the departments of Gard, Herault, and Bouches du 
| Rhone, in the South of France.t 
| As practical examples of the different machines used 
| for boring with a free-falling tool, the author has repro- 
| duced from M. Sarran’s paper Figs. 1 to 7, page 236. 
| The general dimensions of these machines will be given 
| when the drawings are engraved in the Proceedings. It 

is unnecessary to allude to them here further than to 
| give their general characteristics. 

Figs. land 2 show, in side and end elevation, the simplest 
form of boring tackle. It consists of a simple lever 
worked by hand. ‘Triangular sheer-legs are erected over 
the bore-hole, and provided with a windlass for the pur- 
pose of drawing the rods. 

Fig. 3 shows the same kind of machine, worked by 














* Paper read before the Institution of Mechanical 
Engineers. ; 

+ See Minutes of Procecdings Inst. O. E., vol. xvii, 
pp. 499—602. 
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DIMENSIONS OF VENTILATOR. 


TABLE V.—EFFICIENCIES OF MECHANICAL VENTILATORS. 


| DIMENSIONS OF ENGINES. 





GENERAL RESULTS. 
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— —| ——$——_ $$ = - -—— — _ —_—$—$_ $$ 
Name of ee eee | | Mane 
No. — & | Number | Diameter | Direct- |Volume of| Water Percent- 
_— a Width, &. Theoretical Displacement | Diameter | weight, | of Cylin- | of Cylin- | HENSth Of acting or | Air per |Gauge at 2,08 
iameter. | ’ per Minute. of Inlet. | ders ders. | - | Geared. Minute. | Drift ees 
| } | Door. , 
| 
ft. in. cubic feet. ft. in. tons. in. | ft. in. , | cub. ft. in. per cent. 
1 Guibal Fan io 0 | 12 "0 . 150 | 50 1 42 | 3 6 Direct | 108,422 | 3.30 40.00 
2 Do 46 0 14 10 13 0 1 36 3 6 i 246,509 | 1.85 52.95 
3 Do. "40 0 12 0 14 0 24 1 36 3 0 zi 170,581 | 1.46 47.95 
4 Waddle S(O Inlet 6 «6 15 0 1 32 40 » ~— | :168,812 | 3.08 52.79 
ori , 5 | i 
5 Schiele 12 0 —_— 2 1 1 25 20 2.57 tol | 157,176 | 1.91 46.12 
6 Do. | - “a4 Inlet 3 2 8 0 1 20 | 18 | 2%to1 | 106,570) 203 49.27 
Periphery1 8 ae = , eee es a 
7 Lemielle Chamber 22 6 Height 32 0 9.9 revolutions 108,900 | 1 55 | 6 0 Direct 47,307 1.37 23.40 
Drum 15 0 | pe ae 
4 . : . 7 96 1 24 44 4tol 3,793 5.11 57.80 
8 Struvé Twopistons18 3 | Stroke 7 0 64 Pp 47,827 4 | - 33 : aayeee | 3.5 ‘ 
9 Nixon vi 30 Olong 2 7 0 7.19 Pa 120,790 1 36 } 60 Direct 72,595 | 2.74 45.91 
20 Ohigh Aah 
10 Root Two drums 25 0 . 13 0 16.71 aa 96,918 | ; 23 : 2 » —_ oe as 
ll Cooke | e 15 0 ll 6 17.92 ;, 80,640 | 25 a 54, 12 7. 
| Casing 22 0 | P - ” a . pe 
12 Goffint Twopistons13 2 ” 10 7} 9} a 53,020 | 2 15} 10 7} ‘a 36,286 0.71 25.79 
t : ——_ ee ae ee, ee a ae es —— 
warn eae pa el ' er ORE RTS ! 2 IJ.—Borines ror COAL WITH THE D1amMonpD DRILL. 
means of a direct-acting steam cylinder instead of by | — TABLE II.—Bo 
hand. as! : % . Diameter Total 
Figs. 4 and 5 show, in side and end elevation, a boring Time ‘of Bore-| Total | Average Maximum’, Tt 
tackle provided with a steam winch for raising and lower- Locality of Boring. | Duration of Boring Operations. qomuied hole at _| Depth of |‘ Daily — vy 
ing the rods and wer this is the most modern and best : ay Top and Borehole. | Progress. Progress. i) orted 
form of machine. The details of the winch itself are * | Bottom. 5 ‘ 
shown in Figs. 6 and 7. The sheer-legs are 50ft. high, | ————__—_ oe — “eC re - pone Ps rs 
7. d wi y, ; oe acility | os | ys. | . . . iy . . 
and are provided with two stagings A and B for — | Bethlehem, near Liebau, Silesia | Oct. 15, 1875, to Feb.19,1876 | 6 T7and3| 1640 24.28 59.38 1467 
in handling the rods. The steam winch is provided with D » near ’ ved ‘ ote p - t pape pom 310 
x . . | Rheinfelden, Switzerland. . ..| Aug. 14, 1875, to Oct. 15, 1875 | 34 7 and 3 1454 42.65 72.18 121 
a strong flat hemp rope C, guing from the main drum D | Vitlefranche d’Allier, France Nov. 28, 1875, to Jan.4, 1877 | 145 Qand3| 2430 16.73 78.09 | 2298 
and over the top sheave, to lift or lower the boring rods ; } 4 
and a light round rope E Ly from a larger drum F over The above are results of boring through strata composed of sandstone, shale, shaly clay, and conglomerate. 
a lower sheave, to be used for the purpose of raising and | %3 ns 
lowering the clearing scoop. The actual jumping of the | TABLE IV.—Cost or Unpercrounp Havtace. 
tool is done in the same way as in Fig. 3. The principal : 
dimensions of the steam winch are the following : } Cost in Pence per Ton per Mile. 
Metres. Ft. In. 
Length of winch, over all .. . 2.35 =7 8} A aE = — 
Width, not including steam cylinder 1.65 =5 5 = | verage | P 
Height .. a os oe it 200 =6 7 | Sy ce vn Gradient for rR Cetin oe Mainten- 
Diameter of piston .. 0.253 = 0 10 . ‘ull Tubs. opes or - ase | | 1. 
Stroke of piston. 0.193 = 0 Th ” Chains, | TWb- | sedou. | Come | and | “yynct | Labour | Tote 
Rod drum D, Gometes os =1 a | Boilers. y- 
pa » Width.. ee we 0.16 = 6 | 
” » height of flanges . i 0.33 =1 1 ‘ . * 946 276 0.114 0.186 0.558 0.098 0.064 0.583 1.879 
»» number of teeth in pinion : 12 | Tail rope os Rise lin 213 0.27 : oe er “oe aa 4 > oo 
ro : S oh ha | Endless chain Rise lin 59, 0.083 0.173 0.155 0.256 0.072 0.068 0.572 1.379 
” ” ” ” ” low speed 83 Endless rope... Rise lin 36) 0.252 0.309 0.138 0.328 0.196 0.083 1.692 2.993 
Scoop drum F, diameter .. P eM .. 0.40 =1 3} 
; » width 5 yeaa y .. 0.70 =2 3h ——_—— 2 
a » height of flanges .. + -- 0.30 =1 0 TABLE VI.—Dvty or Furnaces AT THREE COLLIERIES IN THE NORTHUMBERLAND AND DURHAM COALFIELD. 
” »  humberofteethin pinion  .. 13 ; 
” ” ” ae wheel sa 83 | ? 3 5 is = = _ 
Brake wheel, diameter Na x . 0.80 =2 7 Downcast Shaft. Upcast Shaft. 3 Temperature of"Air. | ¢ F-| = | 2 2 
rs sos ar . i og = o . 
With a speed for the driving pinion of 120 revolutions 4 = = ae | 52 Is Z. } 23 
per minute, the velocities when running at high speed are | g e Py 2 oe ea gf) ose 
136 ft. per minute for the scoop rope, and 132 ft. for the rod Name = z & a ao f= | <4 <5 & 128|/5"3 
_ Fre when working low speed, 20 ft. per minute for of Colliery. F E | « a s <3 2 wy tS Ss Cy ite | B25 
the rod rope. | 3 2 } os ie F eajie $3 aa 2 & S| Ess 
: : : . - | % r a ~'8.,/88;8.| & Ec 3 =| 2m 
The diamond drill (see Proceedings Inst. M.E., 1875, Z 1212/3 \o8 34/28/84) £2| 2 | SE | SEla8| 253 
p. 92) is specially useful for putting down trial bore-holes, a | |< e é é 6 38|se\ss| 2= é SB | $2 | 26 & 2s 
as the boring tool cuts an annular groove, and brings up = Ss = ae Sheed She Be = 
solid cores of the strata passed through. In Tables I. and ft. | yards. | ft. {yards.| sq. ft. |Fahr. Fahr.|Fahr.|Fahr.| Fahr. | Fahr. | cub. ft. | in. | cwt.| Ib. 
II. are statements by the Diamond Drill Company of | Rugeley... 12 160 | 12 | 160 | 64 be as = | 141 a = oe aes = = 
work done in making trial borings for ironstone and for | North Seaton... 154 20 | 9 | 266 | 72 68 | 70 | 65 | 225 ; 28 9,750 | 1. ‘ 2 
coal with this drill. . . Rhyhope --| 15 | 508 | 10}| 460 | 160 62 76 | 170) .. | 134 | 126,966 | 1.00 | 120 | 56.3 


TABLE I.—Borings for Ironstone with the Diamond Drill. 


| 











=] s 
Length of Time occupied. £& Bs 
a ee ere eH 
| | Re ey 
| he etn | cy 
Lifting and| Other | = | #23 
a | Lowering | Accessory i $= | s88 
*| Rods. | Work. | ge <ae 
hours. | hours. | hours. hours. | ft. ft. 
50 | 119 | ~~ 32h 154 79 «| 5.08 
| 152 834 | | (43 254 7 8.10 
3 | 48 ll | 204 164 72 4.36 
4 44 105 | (17h 16 69 4,30 


| 


~The size of each hole was 1.89 in. diameter throughout from top 
to bottom ; and the average cost, including all contingencies, was 
7s. 6d. per foot of depth. 

The diamond drill has also been proposed as a means 
for sinking shafts ; that is, to perforate the entire area of 








TasLE III.—Cost of Trial Bore-Holes for Iron Ore. 


Cost of | 





Depth of Diameter of Cost per | Time 
Hole. | Hole. Yard. Labour Alone.| Occupied. 
yards. | in. ' s. d. & & weeks, 

12% | 6to2 7 10} 49 10 | 15 
124* | ” 97 59 «68 18 
50 ate 9 103 2% 15 7 
63 ‘ie a 9 5 2 14~«CO| 9 
764 — 6 Of 3 2 7 
88 2” 9 | 8 3 36 6 ll 
48 9” ll 0 266«'8 8 





| 
| <aiiaiaaa 
| 


* The strata passed throughin this hole were as follows, pro- 


| ceeding from the surface downwards : 45 ft. pinder, 75 ft. red sand, | 


3 ft. white sand, 30ft. red sand mixed withclay, 150 ft. red sand, 
33 ft. red and white sand, 6 ft. white sand, 6 ft. shale, 4 ft. ore, 6 ft. 


clay, 1 ft. ore, 2ft. stone, 9 ft. ore, 2 ft. black shale, 3 ft. stone; | 


the shaft with holes bored to the full depth, then nearly | totai, 372 1t. 
fill up these holes with sand, insert a above the | 


sand, fire it, and remove the débris ; t 


en to repeat the | scription of this method was given in a paper read by Mr. 


operation by clearing out the sand toa certain depth, and | Henry Simon before the Iron and Steel Institute in 1877 


inserting a fresh charge of explosive. The economy of 
this system was tested at the Von der Heydt Colliery near 
Saarbriicken ; but it was found that sinking by hand in 
the usual way was much less costly. 


The author has found it very difficult to ascertain the | therefore, that the plan can on 
e has, however, obtained | watered pits, or where the cost of pumping would 
the data given in Table III., as to the cost of trial bore- | excessive. 
holes for ironstone in the Barrow district, with steam | 


cost of boring in England. 


(page 187). The plan consists briefly in boring the pit to 


the full size by means of a large free-falling boring-head, | 
by which the rock is pounded to sand or mud, instead of | 


being got in large lumps, as by blasting. It is evident, 
y 


system without pumps and on the old plan with pumping 


winch and free-falling tool, similar to Figs. 6 and 7, and | was given by Mr. Emerson Bainbridge in the Proceedings 
passing through strata consisting of sand, shale, sandstone, | of the Institution of Civil Engineers for 1872 (vol. xxxiv., 


and limestone. 

The place for the shaft having been fixed on, the actual 
sinking may be done either on the old plan with pump- 
ing, or on the Kind-Chaudron system. The latter is 


| page 58). Thisshowed a very great advantage in favour 
| of the Kind-Chaudron system in the cases mentioned. 

| II. Pumping.—Where a large quantity of water is met 
with, and especially where the water-bearing strata 


intended for sinking through heavily watered strata | extend toa great depth, it is of the first importance to 


bn sot pumping ; 
where pumping 
down as Ww 


and has been resorted to in cases | fix generally the desi 
as failed, such as the two shafts put | pumping soeaniony 7 
hitburn, near Tynemouth. A detailed de- | the extent to which the permanent mavhinery may be 


and arrangement of the permanent 
fore sinking is commenced. As to 


be economical in heavily | 


A comparison of the cost of sinking on this | 


made available for sinking, there are different opinions ; 
| and the circumstances vary so much that no absolute rule 
| can be laiddown. Doubtless in many cases it isbetter to do 
| the sinking entirely with temporary plant, especially 
when the quantity of water to be dealt with is unknown, 
| and may be either large or small. But in metalliferous 
| mining the permanent plantis often required almost from 
the beginning, as the sinking of the shaft and the working 
of the mine are necessarily proceeded with together. 
| Theordinary design and arrangement of pumps for sink- 
ing certainly need improvement; but improvement, if 
| effected, will probably be adopted very slowly, because 
pumping in a shaft is at its best a critical operation, and 
| can be carried out only by trained men, who are naturally 
| reluctant to submit toa second training. 

Bucket ee are used in sinking, because of the 
| liability of flooding to which the pumps are then exposed 
| from the sudden tapping of feeders of water; and it is a 
curious fact that in many districts bucket pumps are 
almost universal for permanent work also. In Cornwall, 
however, it has been the universal practice for the last 
thirty years to use nothing but plunger pumps for per- 
manent work, except in the lowest lift of all. Inacolliery 
the quantity of water to be dealt with can generally be 
approximately calculated from local circumstances very 
early in the operation of sinking the pit; and if a tem- 
porary pumping engine be employed to begin with, the 
—— one with plunger pumps may advantageously 

put up during the progress of the work. The plunger 
pump may then be fixed temporarily, to take off from 
| the buckets the excessive lift which would otherwise be 
thrown on them. 

The system in use in Cornwall is to fix a plunger every 
40 or 50 fathoms. For permanent work, however, pump- 
ing in stages should be avoided, owing to the great atten- 
| tion needed, and the waste of power it entails ; and while 
| allowing the two plungers to work in stages during the 
| sinking, the author would make each of them large enough 
to be fixed at the bottom of the pit on its completion, both 
| of them delivering into the same rising wlumn. By this 
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arrangement the temporary engine would act the part of 
a pilot during the —— 
he interruption which pumping causes to sinking, in 

heavily watered pits, is very serious. It is therefore im- 
portant that new and more economical methods should be 
sought after. Messrs. Brown and Adams, in their recent 
paper before the Institution of Civil Engineers (Proceed- 
ings, vol. lxiv., p. 41). suggested putting down a boring in 
advance of the sinking, in which the sinking pumps could 
be placed. This seems a hint in the right direction ; and 
it is a question whether it would not be an economical 
plan to bore a separate pumping pit—say half the size of 
the winding pit—on the Kind-Chaudron system, to the 
bottom of the water-bearing strata, and to fix the pum 
in this before starting the main pit, which could then 

ut down in dry ground by the side of the pumping pit. 

his plan would involve putting down two pits ; but two 
pits are asa for the proper working and ventilation 
of a colliery. The pumping pit might be made to serve 
also as the upcast shaft—a plan that is often adopted at 
the present time. A more economical plan still might 
probably be found in making a boring—say to a depth 
of 200 ft.—large enough to take a pump of sufficient size 
for raising the water, as in Fig. 8 ; and afterwards to put 
down a smaller bore-hole after the 200 ft. level had been 
reached. 

There are several methods of dealing with pumps during 
sinking operations. 

1. To fix the rising main or pump trees as the work 
proceeds, and add pipes above the working barrel as the 
shaft is deepened. This plan involves a telescopic or 


flexible suction pipe, or a telescopic pipe above the work. 











ing barrel. With twin pumps, as in Fig. 9, this is a good 
plan, because one pump can be kept going whilst pipes 
are added, or whilst a bucket is changed in the other. 

2. To sling the pumps by ground spears or wire ropes, 
as in Fig. 10, and add pipes at the top of the lift. 

8. To use a pilot bucket-pump, and fix plungers eve: 
forty or forty-five fathoms, as is done in the Oneal 
mines, Fig. 11. 

4. To use a pilot bucket-pump worked by an indepen- 
dent engine, and fix plunger pumps every tera or forty- 
five fathoms until the bottom is reached ; and then to 


























Le age permanently at the bottom, for the whole height 
0 . 


All these plans involve frequent alteration in the 
balance of the engine, causing considerable trouble and 
loss of time. The author has accordingly introduced into 
his own pumping engines a means of giving a different 
oy of steam to the two ends of the low-pressure 
cylinder, thus enabling the engine to be worked out of 
balance during —. The device consists simply of a 
shutter at the back of the low-pressure slide-valve, Fig. 
12, with means of adjustment outside the valve-chest, 
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Fic. 3. 


By shifting the shutter over the forward or backward 

port of the slide-valve, either one or the other may be 
throttled to suit the want of balance for the load on the | 
engine. 
umping engines employed in sinking are subject not | 
only to loss of load from breaking of spears, &c., but also | 
to a “riding column,” when a foot valve breaks or fails to | 
shut, whereby the load on the engine is reversed so as to | 
act in conjunction with the steam pressure instead of 
opposing it. No amount of governing on the admission | 
side of the piston is equal to such a contingency. The | 
governing action of the main gear is sufficient, where | 
there is not a t mass in motion to accumulate mo- 
mentum; but it is often not equal to bringing to rest, | 
within the limits of the stroke, a great mass moving under | 
the exceptional condition above described. 
The author has devised a means by which, whenever | 
the engine suddenly increases its speed during the stroke, 
communication between the high and low-pressure cylin- | 
ders is suddenly closed, thereby not only stopping the | 
admission to the low-pressure cylinder, but also cushion- | 
ing the steam in front of the high-pressure iston. | 
is retarding apparatus is illustrated in Fig. 13. It 
consists of a lever A, one end of which is attached to a | 


moving part of the engine, while the opposite end is made | 





(For Description, see Page 238.) 
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Fie. 6. 


resistance in the water cylinder would be increased, the 
valve would be instantly tripped, and thereby the ad- 
mission would be cut off from the low-pressure cylinder, 
and the steam cushioned in front of the high-pressure 
iston. 
. III. Winding.—Coal mining, requiring such large out- 
puts, involves the use of direct-acting engines for quick 
winding ; whilst for metalliferous mining, geared engines 
give sufficient speed, and are more commonly used. With 
geared winding engines, the load in the shaft travels so 
slowly, that its inertia, momentum, and speed do not 
practically interfere with the application of ordinary 


| methods of expansive working. Few direct-acting winding 


engines work expansively, although several expansion 
gears have been brought out from time to time. Of these, 
all which require special attention from the engine driver, 
who is sufficiently occupied with the simple reversing 


| lever, have fallen into disuse; whilst those requiring no 


more manipulation than that given by the reversing handle 
are gaining in favour. ; 

A very excellent expansion gear has come under 
the author's notice in Germany. The valves are 
lifted by cams, the expansion cams ngs | shaped 
after the manner of the old stepped cam, but 
the steps made so numerous as to form a continuous 


to actuate the trip B of a double-beat valve C, closing | curve, thereby rendering it possible to shift the cam longi- 


the communication between the high and low-pressure | 


cylinders. To the centre of the lever A is attached a | arrange 
a piston D, working in a cylinder filled with | expansion 
h 


water, 


eend of the lever which actuates the trip is | handle. 


tudinally under the lifter. The cams are so made and 
om as to perform the functions of a reversing and 

r, by the simple movement of the reversing 
Other forms of expansion gear are in use, some 


held stationary by means of two springs E E, so arranged | having a trip on the spindle of the steam valve. 


| 
| 
as to oppose each other. The engine in working gives the 
engine end of the lever a reciprocating motion, and 
thereby causes it to reciprocate the subsidiary piston in | 
the water cylinder; but the motion of this piston is 
resisted by means of a conical plug F throttling the 
passage that communicates between the two ends of the 
water cylinder. When the engine is working at its 





The chief modern improvements and changes in direct- 


ay, ‘ar engines are as follows : 
y ® 


xpansive working. 
2. The counterbalancing of the rope by means of a 


conical drum, and also by means of a tail rope suspended 
under the cages. 


3. The short-rope system, in which the rope makes 


normal speed, the conical plug is screwed up until the | rather more than half a turn round a single large driving 


resistance thereby opposed to the subsidiary hare causes 
the trip end of the lever to partake of a slight recipro- | 


cation, and to be just on the point of tripping the valve. | 


When working under this condition, should the engine | seen from the . ollowing example. — ) two 
happen from any cause to make a quicker movement, the | Colliery, near Nottingham, a pair of direct-acting winding | 


— instead of a number of coils round a drum. 
4. 


he application of separate condensers. ; 
Direct winding is done at enormous speeds, as will be 
At the Bestwood 





t with | 


a 


si 





| engines, with cylinders 36 in. in diameter and 6 ft. stroke, 
| are employed in raising coal from a depth of 1300 ft. 
| One complete run, including charging, is made in 55 
| seconds. The weight of coal raised each time is 2 tons 
| 2 cwt. Therefore this engine is capable of raising 1150 
| tons in 8} hours from the depth of 1300 ft. The average 
| speed of the cages while running is twenty-two miles per 
| hour, and the maximum about thirty-five miles per hour. 
IV. Underground Pumping.—Pumping under ground 
| may be done by steam, by compressed air, or by water 
pressure. Ng yen air, though very convenient, is not 
very efficient. It is usual to employ an air pressure of 
| from 40 lb. to 45 Ib. per square inch, at which the efficiency 
| is about 25 to 33 per cent. of the power expended in com- 
| aay the air. Hydraulic engines give an efficiency of 
| from 50 to 60 per cent. ; but if the power producing the 
| water pressure is applied at the surface, the absolute 
| pressures below become very great, whilst the available 
ressure is only that produced at the surface, since the 
| descending and ascending columns balance each other. 
| Where the main ~~ are large enough to supply the 
water required for the underground machinery, the 
| hydraulic power is by far the best. 
There are many examples of large hydraulic engines 
| placed underground, but actuated from the surface, and 
, employed in pumping ; notably the engines put up on the 
| Comstock Lode by Mr. Joseph Moore, of San Francisco ; 
| also five large engines put up by the author's firm for 
| draining the Mansfeld Salt Mines in Westphalia.* The 
sixth engine for these mines is now to be seen at the Sun 
| Foundry, Leeds, in the course of construction. This 
| engine has 15 in. power and 16 in. pump rams, each with 
| 6 ft. stroke. 

Mr. Joseph Moore, of San Francisco, who has had very 
large experience with pumping machinery in the county of 
Nevada, California, where the mines are probably the 
deepest in the world, has kindly sent to the author the 
following notes of his experience. 

“The type of engine first used was the horizontal 
geared engine, made to actuate the pumps by means of 
quadrants. As the mines became deeper, the 
engine was replaced by the compound direct-acting engine. 








* See Proceedings Inst. M.E., 1880, pp. 251, 252, 
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A few were made with flywheels, but the pumping 
capacity did not come up to what was expected. The 
slightest increase of speed over six revolutions per minute 
would cause a breakdown. Inthe Yellow Jacket mine, 
both flywheels had the arms jerked out of the wheel, and 
the whole of the rims and arms fell on the top of the 
machinery. Again, the engines could not go slower than 
three revolutions per minute ; so that when water was 
short, part of the water pumped had to be allowed to run 
back to the bottom of the mine. The engine that has 
done the best work of any on the mines is a compound 
direct-acting non-rotative engine of the differential type. 
It is working 14 in. pumps, with perpendicular spears to 
adepth of 1200 ft.; the spears Pe going off down an 
incline, and reaching toa depth of 3200 ft. from surface, 
The total length of pumprods is overa mile. This engine 
has kept steadily at work, making as much as six double 
strokes per minute, without any mishap, except a spear- 
rod breaking now and then.” 

The ditficulty of keeping spear-rods free from breakages, 
when of such enormous lengths and carried to such great 
depths, induced Mr. Moore to propose a hydraulic system 
for the Savage shaft. His plans were carried out ; and 
from notes which he has kindly sent, the author has been 
able to prepare the following brief description of the 
plant. The system consists of a compound differential 
pumping engine at surface, with 35 in. and 70 in. cylinders 
of 10 ft. stroke, working four 84 in. plunger pumps, which 
deliver into an air vessel, whence a supply pipe is taken 
down to a pair of hydraulic pumping engines at the 
bottom of the mine. hese engines are employed in 
pumping up direct to the Sutro tunnel, against a head of 
813 ft. or 352 lb. per square inch. The exhaust water 
from the hydraulic engines is delivered to the surface. 
The several pressures and depths are as follows: Initial 
gteam pressure, 80 lb. per square inch ; pressure in air 
vessels, 960 lb. per square inch., or 2220 ft. head of water ; 
depth of hydraulic pumping engines below ground, 
2413 ft. ; depth of Sutro tunnel below ground, 1600 ft. ; 
a of lift from pumps to Sutro tunnel, 813 ft. The 
hydraulic pumping engines underground are each provided 
with four 6} in. power plungers of 10 ft. stroke ; and each 
pair of power plungers in turn carries a 14-in. pump 

lunger for forcing water up through the 813 ft. from the 
ttom of the mine to the Sutrotunnel. It is therefore 
seen that the efficiency developed by the hydraulic pump- 
ing engines, in actual water pumped up through the 
813 ft. height, in comparison with the power water con- 
sumed in them, amounts to 85 per cent. ; whilst accord- 
ing to the pressure gauges the friction of the engines is 
from 12 to 15 percent., including the friction of the supply 
and exhaust water columns, each 2413 ft. in height. The 
pumps raise from 1600 to 1700 gallons per minute. 

V. Underground Hauling.—Hauling may be done on 
either of four systems: by the use of a tail rope, an 
endless chain, an endless rope, or compressed air loco- 
motives. 

In 1867 a committee of the North of England Institute 
of Mining Engineers* made a careful investigation into 
the first three of these systems of hauling, as then in use. 
—— IV. (see page 235) gives a summary of their 
results : 

The endless chain is largely used in the Burnley dis- 
trict, and has lately had important applications in the 
North of England. 

The motive power required for hauling may be economi- 
cally provided by having duplicate pumping plant, and 
using the second plant for supplying the hydraulic power 
required for hauling. This plant would then serve the 
additional purpose of being available for pumping on the 
emergency of an accident with the main engine. The 
efficiency of hauling engines working under such condi- 
tions would be from 50 to 60 per cent. of the power applied 
in the pumping engine ; and as it is practicable to work 
pumping engines much more expansively than air-com- 
pressing engines, there is a considerable gain in that 
respect also. The efficiency of the two systems may be 
taken as follows: Compressed air, 25 to 33 per cent. ; 
water pressure, 50 to 60 per cent. 

VI. Ventilation.—The old furnace system of ventilation 
is rapidly becoming a thing of the past, mechanical venti- 
lation having proved itself much more economical. 

A committee of the North of England Institute of 
Mining Engineers, of which committee the author was a 
member, has lately made an exhaustive investigation as 
to the efficiencies of different kinds of mechanical venti- 
lators now in use; and Table V. (see page 235) contains a 
summary of the results obtained.t+ 

For a comparison between the efficiency of furnace and 
mechanical ventilation, a portion is here reproduced 
(Table VI., page 235) of a Table of the duty of furnace 
ventilation, from Mr. William Cochrane’s paper read 
before this Institution in 1869 (Proceedings, 1869, p. 136). 

VII. Economical Application of Power.—Electricity is 
now becoming recognised as a practical method of trans- 
mitting power; and as the same appliances which may be 
used for that mode of transmitting power may also be 
used for producing light there seems a future in mining 
operations for the utilisation of this form of yee It is 
possible that the mechanical operations underground 
requiring small powers, together with the lighting, may 
be done eventually by means of electricity transmitted 
from a dynamo machine worked on the surface. From 
the same source the pit top may be lighted. This idea 
leads to a consideration of the source from which the 
power is or may be derived. Electricity as a transmitter 
of energy is economically practicable; but as a source of 
power or prime mover, there is little likelihood of its com- 
peting with coal. Heat in steam, gas, or air engines, 
must be looked to as the source of power, except in dis- 
tricts where water pewer is available ; but it is in these 


latter districts that there is a field for electric transmission. 
Water pressure is often available in metalliferous mining 
districts, either at the mine or at some distance from it. 
When at a distance, the power may be developed by means 
of water wheels, turbines, or water-pressure engines ; may 
be transmitted by electricity to the mine, and may there 
be made available for driving the machinery. But these 
cases are exceptional ; and for economy in the production 
of power in mines generally, the author would direct 
attention to the results which have been obtained with 
gas engines ; and would venture to predict that the gas 
engine, or rather the hot-air engine worked by the quick 
combustion of gas, is likely to play an important part in 
mining, as well as in other spheres of industry. From 
present experience it is perhaps not bigeye! to suppose 
that the time is not far distant when tall chimneys will 
cease to pour blackness over our towns and country; and 
when coal, still continuing to be the chief source of power, 
will be completely consumed in the shape of gas, or burnt 
direct under pressure. Modern experience points to the 
hot-air or gas engine as the prime mover, and to electricity 
as the transmitter of power, in the future. 


ON A NEW ELECTRIC ARC LAMP.* 
By W. H. Preece. 

Eecrric lamps on the are principle are as numerous as 
the trees in the forest, and it is somewhat fresh to come 
upon something that is novel. In these lamps the carbons 
are consunted as the current flows, and it is the variation 
in that consumption which occasions the flickering and 
irregularity of the light that is so irritating to the eyes. 
Special mechanical contrivances or regulators have to be 
used to compensate for this destruction of the carbons as 
in the Siemens and Brush type, or else refractory materials 
have to be combined with the carbons as in the J ablochkoff 
candle and in the lamp Soleil. The steadiness of the light 
depends upon the regularity with which the carbons are 
moved towards each other as they are consumed, so as to 
maintain the electric resistance a constant quantity. Each 
lamp must have a certain elasticity of regulation of its 
own to prevent irregularities from the variable materials 
of carbon used, and from variations in the current itself, 
and in the machinery. 

In all electric lamps except the Brockie, the regulator 
is in the lamp itself. In the Brockie system the regu- 
lation is automatic, and is made at certain rapid intervals 
by the motor engine. This causes a periodic blinking 
that is detrimental to this lamp for internal illumination. 

M. Abdank, the inventor of the system, which I have 
the pleasure of bringing before the Section, separates his 
regulator from his lamp. The regulator may be fixed any- 
where, within easy inspection and manipulation, and away 
from disturbing influence in the lamp. The lamp can be 
fixed in any inaccesible place. 

The Lamp (Figs. 1, 2, and 3, see page 237).—The bottom 
or negative carbon is fixed, but the top or positive carbon is 
movable in a vertical line. Itis screwed at the point C toa 
brass rod T (Fig. 2), which moves freely inside the tubular 
core of an electro-magnet K. This rod is clutched and 
lifted by the soft iron armature A B, when a current passes 
through the coil MM. The mass of the iron in the 
armature is distributed so that the greater portion is at 
one end B much nearer the pole than the other end, 
hence this portion is attracted first ; the armature assumes 
an inclined position maintained by a brass button ¢ which 
prevents any adhesion between the armature and the 
core of the electro-magnet. The electric connexion be- 
tween the carbon and the coil of the electro-magnet is 
maintained by the flexible wire S. 

The electro-magnet A (Fig. 1) is fixed to a long and 
heavy rack C, which falls by its own weight and by the 
weight of the electro-magnet and carbon fixed to it. The 
length of the rack is equal to the length of the two 
carbons. The fall of the rack is controlled by a friction 
brake B (Fig. 3) which acts upon the last of a train of 
three wheels put in motion by the above weight. The brake 
B is fixed at one end of a lever B A, the other end carry- 
ing, easily adjusted by three screws, the soft iron arma- 
ture F. This armature is attracted by the electro-magnet 
E E (whose resistance is 1200 ohms), whenever a current 
circulates through it. The length of play is regulated by 
the screw V. The spring L applies tension to the brake. 

The Regulator.—This consists of a balance and a cut-off. 
The balance (Figs. 4 and 5) is made with two solenoids 
SS!, whose relative distance is adjustable. S conveys the 
main current, and is wound with thick wire, having prac- 
tically no resistance, andS!is traversed by a shunt current, 
and is wound with fine wire, having a resistance of 600 
ohms. In the axes of these two coils a small and light 
iron tube (2 mm. diameter and 60 mm. length) freely 
moves in a vertical line between two guides. When 
magnetised it has one pole in the middle, the other at each 
end. Its upward motion is controlled by the spring N T. 
This spring rests upon the screw H, with whichit makes 
contact by platinum electrodes. This contact is broken 
whenever the little iron rod strikes the spring N T. 

The positive lead from the dynamo is attached to the 
terminal B H, then passes through the coil S to the 
terminal B, whence it proceeds to the lamp. The nega- 
tive lead is attached to terminal A passing directly to the 
other terminal A!, and thence to the lamp. 

The shunt which passes through the fine coil S! com- 
mences at the point P, the other end is fixed to the screw 
H, whence it has two paths, the one offering no resistance 
through the spring T N to the upper negative terminal A}, 
the other through the terminal J to the electro-magnet of 
the — M, and thence to the negative terminal of the 
lamp LI, 

The Cut-Of.—The last part of the apparatus to be 
described is the ‘‘ cut-off,” which is used when there are 











* See their Transactions, vol. xvii., 1867-8, p. 144. 
+ Ibid., vol. xxx., pp. 288-290, 





* Paper read before Section G, Southampton meeting 
of the British Association. 





several lamps in series. It is brought into play by the 
switch C D which can be placed at E or D. Winn Ris at 
E, the negative terminal A is in communication with the 
positive terminal B through the resistance R, which equals 
the resistance of the lamp, which is therefore out of cir- 
cuit. When itis at D the cut-off acts automatically to 
do the same thing when required. This is done by a 
solenoid V which has two coils, the one of thick wire 
offering no resistance, and the other of 2000 ohms resist- 
ance. The fine wire connects the terminals A! and B. 
The solenoid has a movable soft iron core suspended by 
the spring U. It has a cross-piece of iron, which can dip 
into two mercury cups G and K when the core is sucked 
into the solenoid. When this is the case, which happens 
when any accident occurs to the lamp, the terminal A is 
placed in connexion with the terminal B through the thick 
wire of V and the resistance R in the same way as it was 
done by the switch C D. 
Electrical Arrangement.—The mode in which several 

lamps are connected up in series is shown by Fig. 6, 
The X lead is connected to B of the balance, it then passes 
to the lamp L, returning to the balance, and then proceeds 
to each other lamp, returning finally to the negative pole 
of the machine. When the current enters the balance it 
passes through the coil S, magnetising the iron core, and 
drawing it downwards (Fig. 7). It then passes to the 
lamp LL! through the carbons, then returns to the 
balance and proceeds back to the negative terminal of the 
machine ; a small portion of the current is shunted off at 
the point P, passing through the coil S!, through the con- 
tact spring 'T N to the terminal A!, and drawing the iron 
core in opposition toS. The carbons are in contact, but 
in passing through the lamp the current magnetises electro- 
magnet M (Fig. 2), which attracts the armature A B, that 
bites and lifts up the rod T with the upper carbon a 
definite and ask distance that is easily regulated by the 
screws Y Y. The arc then is formed, and will continue 
to burn steadily as long as the current remains constant. 
But the instant the current falls due to the increased 
resistance of the arc, a greater proportion passes through 
the shunt S! (Fig. 4) increasing its magnetic moment on 
the iron core, while that of S is diminishing. The result 
is that a moment arrives when equilibrium is destroyed, 
the iron rod strikes smartly and sharply upon the spring 
NT, contact between T and H is broken, and the current 
— through the electro-magnet of the brake in the 
amp. The brake is released for an instant, the carbons 
approach each other. But the same rupture of contact 
introduces in the shunt a new resistance of considerable 
magnitude (viz., 1200 ohms), that of the electro-magnet of 
the brake. Then the strength of the shunt current 
diminishes considerably and the solenoid G recovers 
briskly, its drawing power upon the rod, and contact is 
restored. The carbons approach during these periods 
only about .01 mm. to .02 mm. ; if this is not sufficient to 
restore equilibrium, it is repeated continually till equili- 
brium is obtained, the result is that the carbon is continu- 
ally falling by a motion invisible to the eye, but sufficient 
to provide for the consumption of the carbons. 

he contact between N T and H is never completely 
broken ; the sparks are very feeble and the contacts do 
not oxidise. The resistances inserted are so considerable 
that heating cannot occur, while the portion of the current 
abstracted for the control is so small that it may be 
—— 

he balance acts precisely like the key of a Morse 
machine and the brake oy like the sounder receiver 
so well known in telegraphy. It emits the same kind of 
sound and acts automatically like a skilled and faithful 


telegraphist. 
This regulation by very small and short successive steps 
offers several advantages. 1. It is imperceptible to the 
eye. 2. It does not affect the main current. 3. Any 
sudden instantaneous variation of the main current does 
not allow a too near approach of the carbon point. 

Let now an accident occur, for instance a carbon is 
broken, at once the automatic cut-off acts, the current 
passes through the resistance R instead of passing through 
the lamp. The current through the fine coil is suddenly 
increased, the rod is drawn in, contact is made at G and 
K, and the current is sent through the resistance R. As 
soon as contact is again made by the carbons, the 
current in the coil S is increased, that in V diminished, 
and aq antagonistic spring U breaks the contact at G 
and K, 

The rupture of the light is almost invisible, because the 
relighting is so brisk and sharp. I have seen this lamp 
in action, and its constancy and steadiness leaves nothing 
to be desired. 





Roya ComMIssion ON TECHNICAL INsTRUCTION.—The 
members of this commission have not been idle during the 
past month. Considerable progress has been made in the 
collection and arrangement of the vast amount of informa- 
tion collected by the commissioners rig | their visit to 
France, Germany, Austria, Switzerland, and Italy. They 
have recently been engaged in pursuing their investiga- 
tions here and abroad. Professor Roscoe and Mr. Swire 
Smith are occupied in reporting on the industries and 
schools in the neighbourhood of Kendal and Barrow. Mr. 
Woodall, M.P., and Mr. Redgrave are at present tra- 
velling in the Black Forest, where they are collecting 
information with respect to the native home industries of 
the district, principally with the view of ascertaining if 
similar industries, under necessarily altered circum- 
stances, might advantageously be introduced into any 
parts of the United Kingdom. Mr. B. Samuelson, M.P., 
and Mr. Philip Magnus have been spending some little 
time in Ireland, where they have been instituting inquiries 
into the possibility of improving the material condition of 
the labouring classes by the establishment of trade schools, 
and the introduction of new means of livelihood among the 
agriculturists of the poorer districts of the country, 
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THE EDISON SYSTEM IN NEW YORK. 

Arter a long series of delays, the Edison Electric 
Lighting Company of New York has completed and 
put in use a system of house illumination extending 
over a part of that section of the city marked out 
about eighteen months ago, as the site for the first 
great experiment in public lighting from a central 
station. Of course we must wait to see how this 
experiment stands the test of a few months’ expe- 
rience before we can know whether Mr. Edison 
has really demonstrated the economic practica- 
bility of this mode of lighting. Meantime, it 
is worth while to place on record a few facts 











concerning this trial, the failure or success of 
which will be a matter of vast importance 
to gas manufacturers. The area to be lighted 
is about one square mile, but scarcely one-third of 
this is yet supplied. It comprises that part of New 
York between Ferry and Wall-streets on the north 
and south, and Nassau-street on the west, the 
eastern limit of the section being the East River. 
With the general details of the Edison system, our 
readers are well acquainted, though we may 
be sure that so fertile and restless an in- 
ventor will be constantly introducing new details 
and devices, so that the installation will possibly 
never reach its fullest stage of development. The 
general features of the station, the réseau of con- 
ductors and lamp fittings, may be described very 
briefly. A large building on Pearl-street, near 
Fulton Ferry, was acquired for the station, and 
contains the steam power, dynamo machines, and 
miscellaneous apparatus. The floors for the ma- 
chinery are entirely independent of the building, 
and are carried up four stories in height. Six 
electric generators of the largest size, and substan- 
tially of the type illustrated by us on page 227 of our 
last volume, are now at work. The armature is 
27.8 in. in diameter and 5 ft. in length, it weighs 
over 4 tons. The total weight of each machine is 
more than 30 tons, including the engine, which is 
coupled direct on to the armature shaft, and runs 
at a normal speed of 350 revolutions ; these engines 
were made by the Porter-Allan Engine Company 
of Philadelphia, the generators having been manu- 
factured by the Edison Electric Light Company of 
New York. Steam is supplied by four Babcock 
and Wilcox boilers, each of 250 horse power. The 
maximum capacity of each generator is 1800 lamps 
of 16-candle power, though it is not intended 
to work them higher than 1200 lamps. The 
current runs from all six generators into two large 
copper bars, to which are connected the various 
conductors or street mains. Each dynamo can be cut 
out of the circuit by an ingeniously arranged switch, 
and visual demonstration of the efficient working of 
the generators can be made at any moment, as 
follows: In the station is placed a battery of a 
thousand 16-candle lamps, arranged in two groups, 
and these can be thrown into circuit with any one of 
the generators. If these lamps are brought up to the 
normalstandard of brilliant incandescence, the gene- 
rator is evidently working properly, and the cause 
of any interruption must be looked for elsewhere. 
The generators are also each provided with a series 
of resistance coils controlled by a circular switch, 
and an indicator enables the attendant to judge of 
the strength of the current. This indicator consists 
of two incandescent lamps, one enclosed in a blue, 
and the other in a red bulb. When the current 
shunted into the field magnets is too strong, the 
blue lamp becomes lighted, but when the field 
magnets are not sufficiently excited, the red lamp is 
brought to a state of incandescence. In normal work- 


ings neitherlamp is lighted. In the section now being | 


lighted there are laid about fourteen miles of street 
conductors, which will supply the current through 
service wires to about 15,000 lamps, fitted up at 
present for 946 consumers. The arrangements 
within the houses are substantially those which we 
have described and illustrated, including the meter 
for recording the value of the electrical energy 
absorbed within the lamps. On Monday last 5000 
lamps were lighted upin various dwellingsand offices, 
including the buildings of the New York Herald and 


Times newspapers. Probably it will be some time | 


before all the subscribers on the section will be sup- 
plied, since the existing plant will have to be more 
than duplicated and will even then—if the working 
capacity of each generator be only 1200 lamps—be 
working with insufficient reserve power. It is 
claimed for this installation that the light will be 
supplied at a lower rate than gas, and this may 
easily be the case, for gas in New York is very costly. 
It, is claimed also that the consumers will have no 
more difficulty or trouble in manipulating the lamps, 
than they have been acoustomed to with gas-burners 
oroil lamps. This too remains to be seen, and if we 
are fortunate enough afew months hence, to obtain 
a really accurate statement of cost, of failures, and 
of practical difficulties, we believe it will be demon- 
strated that the Edison installation has not by any 
means thoroughly solved the problem of domestic 
electric lighting, but it will have rendered an in- 
valuable service in developing defects and diffi- 
culties of which at present we are in ignorance. 
The question of cost is of high importance in 
this country, where, so far as experience indicates, 


the expense of electric lighting by incandescence is 
much greater than that of gas. On the other hand, it 
has advantages hard to over-value—coolness, purity 
and steadiness of light, and a total absence of 
vitiated air, destructive to many objects and detri- 
mental to health. These are advantages for which 
a large body of consumers will be prepared to pay 
so soon as it is demonstrated that electric lighting 
by incandescence can be permanently relied upon. 








THE NORTH-EAST COAST MARINE 
EXHIBITION. 

Ir would have been difficult, we think, to have 
found a more fitting place than Tynemouth for a 
maritime exhibition. Situated in the immediate 
neighbourhood of one of our chief shipbuilding 
centres, and on a part of the coast studded with 
ports, it is surrounded by a teeming population to 
whom the commerce and the dangers of the sea are 
no figures of speech, but every-day realities. Added 
to this Tynemouth is a charming little watering- 
place with a long line of cliffs, and a stretch of hard 
sand, on to which, with an easterly breeze, the 
waves roll in great ‘‘ white horses,” which induce 
an interest in lifeboats and rocket apparatus that 
could scarcely be evoked in a milder situation. 

It will be within the recollection of our readers 
that an exhibition of a similar character was held 
in the Agricultural Hall, London, in the spring of 
this year, and that we devoted very considerable 
space to it. We do not now propose to give so 
minute a description of the exhibits as we then did, 
as, of course, in many cases they are substantially 
the same, but shall endeavour to chronicle the pro- 
gress that has been made in the interval, and to 
notice at length such machinery and appliances 
as find a place here, but which did not appear 
in London. 

The Exhibition is held in the Winter Gardens 
and Skating Rink, and is announced to remain open 
until the end of the month, so that the public have 
only about three weeks in which to make their 
visits. The Local Committee has spared no pains to 
ensure the collection surpassing the previous ones 
of the same character, and have succeeded in obtain- 
ing fine ao of work and design in every 
section. ‘To accommodate the machinery in motion 
they have supplemented the permanent building by 
two large annexes, and even these have proved 
insufficient. Some machines intended for use in the 
open air—noticeably cranes and grabs—have there- 
fore been erected on the seashore, where there is a 
plentiful supply of raw material for them to operate 
lon. An excellent view of the excavating operations 
| can be obtained from a stone balcony that has been 
|transformed into a garden, where the holiday 
| visitors can forget the severely industrial character 
| that the building has assumed, in formingan estimate 
| from the constantly passing ships and steamers of 
| the enormous shipping trade of the north-east coast. 

The Winter Garden is devoted to naval archi- 
| tecture, civil engineering, and coast lighting. It 
|is a building 220 ft. long by 50 ft. wide, surmounted 
|by a semicular glass roof, and has had a small 





| gallery erected round it to increase its accommo- 
| 


dation. The floor is almost entirely filled with 
ships’ models, and probably presents the finest col- 
lection of the kind that has ever been brought 
together. At this time, when nearly every ship- 
building yard in the country is busily engaged, 
j}and when even the general public is taking an 
interest in new vessels, and watching the passages 
of the Transatlantic steamships and the tea traders, 
this Exhibition is peculiarly interesting and instruc- 
| tive. The model that catches the eye most readily is 
that of the City of Rome, lent by the Barrow Ship- 
building Company. She is all the more striking since 
| she no longer bears the familiar name of the Inman 
Company, but is marked as being of the Anchor 
|Line. Next to her, a beautiful model of the City 
| of Berlin, 13 ft. long, lent by Messrs. Caird and 
Co., attracts attention by its large size and beauti- 
|ful finish. Messrs. John Elder and Co. show 
| models of the Garth Castle and Drummond Castle, 
|owned by Donald Currie and Co., and the Austral 
| of the Orient Line, 455 ft. long by 48 ft. beam by 
37 ft. deep, with a displacement of 9500 tons and 
6000 indicated horse power. Messrs. J. L. Thomp- 
son and Sons exhibit two fine cargo boats, the 
Glenochil of 4300 tons measurement, and the 
Glengoil of 5500 tons. Messrs. J. and G. Thompson, 
of Calderbank, send a model of the Trojan 3500 
tons (gross) and 3500 indicated horse power. 
Messrs, Palmer and Co, exhibit a full model of the 


| 
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gunboat Medina; she is 110 ft. long by 34 ft. 
beam and 9$ ft. deep, and carries three 72- 
pounders. Messrs. Laird Brothers contribute a 
model of the London and North-Western Railway 
Company’s Holyhead packets Lily and Violet. 
They are 300 ft. long by 33 ft. beam, with a tonnage 
of 1626 tons (old measurement) and 3200 indicated 
horse power ; their speed is 19 knots. The Earles 
Shipbuilding Company, of Hull, show the Grecian 
Monarch, 400 ft. by 43 ft. by 33.6 ft.,and Messrs. C. 
Mitchell and Co., of Newcastle, have seven half- 
models illustrating various classes of gunboats, 
besides a full model of the Staunch. Messrs. A. 
McMillan and Co., of Dumbarton, exhibit a large 
model of a steel twin-screw steamship for the Trans- 
atlantic service of 10,000 tons gross register, 20,000 
indicated horse power, and intended to steam at 
20 knots. Her dimensions are 600 ft. by 70 ft. by 
39 ft., and her displacement 19,835 tons. This 
ship will not become an accomplished fact for some 
little time weimagine. In addition to these models 
there are nearly all those that we noticed at the 
Agricultural Hall, besides many others that are 
interesting, but are not so recent. Such are those 
of the Monarch, the Devastation, the Black Prince, 
the Parisian, the Calais-Douvres, the Faraday, and 
a crowd of other familiar names. After these, 
which probably do not constitute a tithe of the 
show, come a long list of fine vessels of smaller 
size, that are little known to the general public, but 


‘which are in some respects more important, as they 


represent the great body of our shipping industry, 
It is a matter of regret that such a splendid 
assemblage of beautiful models should be dispersed 


ain. 

the same building, the Trinity House shows 
models of various lighthouses, including the new 
Eddystone, several samples of the older lamps and 
reflecting apparatus, five specimens of the Douglass 
burners adapted for both oil and gas, and several 
apparatus for lightships. The Commissioners of 
Northern Lighthouses send three models of light- 
houses and two of apparatus. One of these is 
Stevens’ apparent light, in which a beam of light 
from a lighthouse on shore is projected on to a 
beacon on an inaccessible rock, and is reflected or 
refracted in such a manner as to indicate the position 
of the beacon at night. The River Tyne Com- 
missioners exhibit models of their works and ma- 
chinery, among which a mammoth crane constructed 
to set 40-ton blocks of concrete at an overhang of 
76 ft. is noticeable. 

Leaving now the naval architecture and coast 
lighting, which we have in nowise exhausted, we 
come to Section II., devoted to Marine Engineering. 
By dint of great exertions, continued in many cases 
throughout the night, most of the exhibitors have 
succeeded in getting their stands in order for the 
inaugural ceremony, but there yet remains a great 
deal to bedone. The time at our command before 
going to press does not allow of our proceeding 
systematically, as we hope to do in our next issue. 

Sir W. G. Armstrong and Co. show a 6-in. 
4-ton breechloading gun mounted on a broadside 
carriage of recent design, but not calling for special 
description. They also show a gun of similar 
dimensions on a carriage designed by Admiral 
Albini. The trunnions of the gun rest in bearings 
in the upper ends of two wrought-iron links, that 
are pivotted at their lower ends to the carriage. 
Midway between the ends of the links there is 
attached to them a crosshead connected to a piston 
working in a hydraulic cylinder. When the recoil 
takes place the links vibrate on their lower ends, 
drawing the piston after them and forcing the water 
in the cylinder through heavily weighted valves, 
which oppose great resistance to its passage. A 
small hole in the piston allows the water to flow 
back when the recoil is spent. The gun fires an 
80-lb. shot with 34 1b. of powder, and at an initial 
velocity of 1950 ft. per second. It is stated that it 
will pierce an 11-in. plate near the muzzle and a 
10-in. plate at arange of 500 yards. The same firm 
also send a 9-pounder naval gun on an iron carriage 
and slide. 

Messrs. R. and W. Hawthorn, of Newcastle, 
exhibit two fine sets of marine engines. The first 
are inclined compound surface-condensing twin- 
screw engines for the Danish gunboat Gronsiind. 
The cylinders are 13}in. and 24in. in diameter 
respectively, with a stroke of 12in. and a speed of 
200 revolutions per minute. 
400 horse power. These engines are scarcely com- 


pleted, and have only just arrived. The second set 
is a pair of horizontal engines, built for Her 


They are to indicate | 





Majesty’s ship Dolphin. The cylinders are 32 in. 
and in. in diameter respectively, with a stroke 
of 24in. The speed is 100 revolutions per minute, 
and the indicated horse power 750. The valve gear 
is Mr. Marshall’s patent that we illustrated some 
little time since, and need only now be described in 
few words. An arm or rod, taking the place of the 
usual eccentric rod, is attached to the eccentric 
strap and stands, in the case of horizontal engines, 
vertically above the crankshaft. To the outer 
end of this arm there is pivotted a connecting 
rod attached at its other end to the valve 
spindle, or to a lever on a weighshaft. Midway 
between the eccentric and the connecting rod 
the arm is held and guided by a link which 
forms a moving fulcrum. The other end of the 
link is normally a fixed point, but can be adjusted 
to set the engine in forward or backward gear, or to 
vary the point of cut-off. For the full forward 
motion it is arranged to make an angle of about 
thirty degrees with the arm when in its mid position, 
and for the backward motion it makes the same 
angle, but on the opposite side of a horizontal 
line. The result of the motion of the eccentric and 
the guiding of the link is that the end of the arm 
describes an elliptical figure, of which the major 
axis is inclined to one or other side of the valve rod 
according to the direction of inclination of the 
guiding link. As the figure is not equal ended, 
more steam is admitted to one end of the cylinder 
than the other, unless special means are taken to 
prevent it by means of unequally ended valves, or 
by suitably proportioning the levers on the weigh- 
shaft when such are used. The propeller and shaft 
for the above engines were made by Laird Brothers, 
of Birkenhead, under the patent of Mr. R. R. 
Bevis. It is a two-bladed gun-metal feathering 
screw, and is adjusted by a rod passing centrally 
through the stern portion of the shaft. The inner 
end of the rod wa in a crosshead, which passes 
through slots in the shaft, and engages with an 
external collar that can be moved lengthwise of the 
shaft by anut. The outer end of the rod emerges 
into a chamber formed in an extension of the screw 
boss, and is provided with arms to which are 
pivotted two connecting rods. At the root of each 
propeller blade there is a turned cylindrical part 
that fits into a cavity prepared for it in the boss ; 
an arm on the cylinder projects through a slot in 
the wall of the cavity, and is coupled to one of the 
connecting rods from the central rod. From the 
arrangement it follows that if the nut in the screw 
alley be turned it will force the rod in or out, and 
by means of the connecting rods and arms will 
partially rotate the blades so as to set them toa 
different angle. Messrs. Hawthorn and Co. also 
exhibit a hollow steel screw shaft made by F. Krupp, 
of Essen, for twin-screw engines of 7000 collective 
indicated horse power that they are now manufac- 
turing. It is 12$in. diameter outside, and 44 in. 
inside, the outer end-piece being 48 ft. 6 in. long, 
and the intermediate pieces 38 ft. 6 in. together. 

The Wallsend Slipway Company show a handsome 
pair of 100 horse power nominal inverted direct- 
acting engines that are to be fitted on board a 
vessel building by Messrs. J. Priestman and Co., 
Sunderland. The cylinders are 26in. and 52in. in 
diameter respectively, and 33in. stroke, and are 
intended to work at a pressure of 80 lb. per square 
inch. Next to them Messrs. J. Wigham, Richard- 
son, and Co. have a finely finished specimen of triple 
expansion engines of the type introduced by Mr. 
Alexander Taylor, of Newcastle. The high pres- 
sure cylinder is arranged tandemwise of the inter- 
mediate cylinder, which is side by side with the 
low-pressure cylinder. The diameters of the cylinders 
are 64 in., 22 in., and 44 in. respectively, the stroke 
33 in., and the working pressure 150 lb. 

These are the principal of the large marine engines, 
and the smaller we must defer for the present, as in 
many cases they did not get into place until very 
late. Turning now to the boilers, we find the 
Leeds Forge Company, Limited, with the largest 
exhibit in this department. They do not offer any 
complete boilers, but have a most comprehensive 
exhibit of parts, in which Fox’s patent corrugated 
furnaces and fireboxes have the pre-eminence. Of 
these they show the first that was made upwards of 
five years ago, during which interval more than ten 
thousand have been manufactured. Several of the 
specimens have been submitted to external pressure 
until a collapse has taken place. The result of an 
unintentional trial appears in a flue which became 
red-hot at sea from shortness of water. The 
tube, although doubled in upon itself, held on until 





the boiler was completely empty, and no personal 


injury occurred to the stoker. The metal was 
best ‘Yorkshire iron manufactured by the Leeds 
Forge Company themselves, and the result speaks 
volumes both for the makers and for Mr. Fox’s 
system. A hydraulic apparatus, the first of its 
kind, we believe, for testing the resistance of 
boiler flues against collapsing strains is also ex- 
hibited. A large number of experiments have been 
made with it under the direction of the Board of 
Trade and Lloyd’s Registry, to ascertain the laws 
that regulate the behaviour of cylinders under 
compression, and two flues that have been tested 
are shown. These were of similar dimensions, 
material, and and weight, one being of the ordinary 
kind and the other of Fox’s corrugated type. The 
plain flue failed at 225 1b. per square inch, while 
the corrugated flue stood 1620 Ib. per square inch 
before it gave in. It is Mr. Fox’s intention to con- 
duct a collapsing experiment on a full-sized corru- 
gated flue during the Exhibition, and we shall then 
hope to lay a detailed account before our readers, 
Among the samples of workmanship there is a fine 
set of corrugated firebox plates for a torpedo boat 
boiler, another fora yacht boiler, and a front plate 
of a marine boiler with four corrugated flues fitted 
to it. The front plate is 16 ft. in diameter and is 
made from a 3-ton ingot of mild Siemens steel. Also 
there is a fine specimen of a corrugated steel tube 
just as it comes from Mr. Fox’s newly erected 
rolling mill. This flue is one of seventy-two for a 
new steamer building by John Elder and Co. for 
Guion Line, whose guaranteed speed is twenty 
nots. 

Messrs. J. Hopkinson and Co., of Huddersfield, 
supply a fine a which furnishes steam to the 
Exhibition. The shell is 25 ft. by 7 ft. Gin. in dia- 
meter, and contains two Fox and Hopkinson flues 
3 ft. internal diameter, and 3ft. 4in. over the 
corrugations. Each flue has five cross tubes, and is 
made from fein. plates of Fox’s mild steel; they 
are calculated not to collapse under 900 Ib. pressure 
to the square inch. The shell is of ,%-in. BB 
plates, with planed edges, drilled holes, and double- 
rivetted longitudinal seams, all of which are 
fullered instead of being caulked. Each end plate 
is in one piece, and is stayed with five gusset stays 
above, and one or two below. The boiler is intended 
to work at a pressure of 100 1b., and to supply steam 
for an engine of 450 indicated horse power. In 
addition Messrs. Hopkinson show various examples 
of their parallel slide valve tap, which we hope to 
illustrate shortly, also a new mercurial safety valve 
and a steam check or isolating valve. This latter is 
intended to be placed between each boiler and the 
main steam pipe, and is designed to permit the flow 
of steam outwards, but to entirely prevent its entry 
from the pipe into the boiler. The boiler pressure 
opens the valve, which is pressed gently towards its 
seats by a float attached to the valve stem and 
descending into a reservoir of mercury situated in 
the lower part of the casting. As the head of 
mercury is not great the valve is easily moved, and 
as soon as the boiler pressure falls, as from the 
blowing out of a fusible plug, or the bursting of a 
blow-off pipe, it shuts gently without vibration and 
isolates the faulty generator. 

Messrs. Clarke, Chapman, and Gurney exhibit 
three specimens of Cochran’s patent multitubular 
vertical boiler, twoof whichareundersteam. In these 
the firebox communicates by a short uptake with a 
combustion chamber arranged at one side within 
the shell. A number of horizontal tubes form a 
communication between the combustion chamber 
and an external smokebox at the side of the shell 
opposite to the combustion box. It is claimed for 
this boiler that it is easily accessible for cleaning 
and repairs, and is economical in fuel. Messrs. 
Durham and Churchill, who, as we announced a 
few weeks ago, have entered into partnership, show 
their usual marine governors, pat a combination of 
Churchill’s universal apparatus with Durham’s velo- 
meter. These governors have been fitted to 1300 
vessels. Steam steering gear occupies a very promi- 
nent position among the machinery, but we gave 
very full descriptions of many examples of it in 
connexion with the preceding exhibition, and do not 
need torepeat them. Messrs. Higginson and Co., 
of Liverpool, send one of their steam quarter- 
masters, which Messrs, Wigham, Richardson, and 
Co. are supplying to the King of Siam. It is very 
highly finished, and is ornamented with the royal 
arms engraved on silver plates. Messrs. Amos and 
Smith have modified their steam stearing gear, so 
that it now serves both for hand and power, and 
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they have intrcduced an improvement whereby the 
steersman can feel the strain on the rudder, and is 
made conscious when a heavy sea demands greater 
care on his part. We hope to illustrate this arrange- 
ment soon. The Hammond Electric Light Com- 
pany are lighting up the Winter Gardens and the 
town by one of their forty-light machines, half the 
lamps being disposed in the building and half in the 
streets. In addition they have a small electric 
motor and some incandescence lamps of two and 
three candle power intended for use, instead of 
candles, for boring out cylinders and other cast- 
ings. The Weston system is represented by four 
dynamo machines, which at the time of writing have 
not got to work. Several other electric light com- 
panies appear in the catalogue, but have not placed 
their apparatus in position. 








THE EGYPTIAN CAMPAIGN. 

Tue enforced lull that has taken place during 
the past few days enables us to remark ; a the 
present position of matters respecting the Egyptian 
expedition, especially that portion of it which so 
brilliantly opened up its operations by a turning 
movement that foreshadowed a rapid and successful 
termination to the campaign. e will endeavour 
to consider as shortly as possible the present posi- 
tion of the force to which this work was entrusted, 
with respect to its inadequate means of transport, 
and with regard to its purely military operations. It 
is not too much to assert that Sir Garnet Wolseley 
has received a check through bad transport organi- 
sation which will have the effect of causing a very 
severe loss of life as soon as he is able to 
make a decisive advance against those field works 
which the enemy have been allowed ample time to 
construct. This of itself is a very serious matter, 
and unfortunately it is not the first time in 
English history that an unnecessary sacrifice of 
valuable life has resulted from disgraceful trans- 
port organisation. Thus, the winter of 1854 
swept off in the Crimea the flower of English 
manhood, and as fine an army as ever took the 
field, entirely through defective transport and com- 
missariat misorganisation. There is no service in 
the whole British military organisation which is so 
cruelly neglected in periods of peace, as the com- 
missariat and transport services of the State, and 
there is no class of officers so maligned as those 
belonging to these two services. Then, when war 
arrives with all its terrible strain on these two 
branches of the department, there are no services 
so harried and abused for failures which can be 
clearly traced partly to Governmental parsimony, 
as unwise as it is costly, and partly to those in 
actual command at home and abroad, and who 
throw the whole weight of failure or disaster upon 
transport and commissariat officers. The Duke 
of Wellington, the greatest British exponent of the 
art of war, when arranging his plans for a campaign 
always gave his most earnest attention to these ser- 
vices. With his own hand he wrote specific direc- 
tions for most of the details required for mules and 
for carts and pack-horses. He himself nearly always 
calculated the exact number of each that was re- 
quired for every division or brigade, and saw before 
he began operations that the whole of these were 
available for his contemplated movements. His first 
element of success assured, his bases and depdts well 
supplied with every requisite, and his daily expen- 
diture replenished by an excellent organisation 
from rear to the front, he knew well that his troops 
would do the rest. This, too, was at a period when 
there was no hope of either reward or distinction 
even in the shape of an ordinary medal. Now, 
when Great Britain’s means are fourfold, when 
every scientific appliance is at hand to help, it is 
nothing short of a disgrace, when we find once more 
that our want of efficient transport organisation ne- 
cessitates a useless sacrifice of life to carry entrench- 
ments which the enemy have been allowed ample 
time to construct for a determined resistance. In 
these daysaninefticient transport organisation is alike 
discreditable to the general in command, and to the 
head-quarter staff at the War Office. We hope that 
the difficulties at present existing will quickly be 
overcome, that they will not occur again during the 
whole campaign, and, further, that a higher recog- 
nition of the value of a good commissariat and 
transport will be held at the War Office in the 
future. 

We are obliged to admit this week that there is 
some hitch connected with the railway organisation. 
No engines have been available for working trains 





on the line from Ismailia to the front. Trucks 
seem to have been on the line in sufficient numbers 
for carrying purposes. Only one, then two, then 
three, and finally seven engines appear to have 
arrived at present, while only three or four have been 
actually set to work, and two have at different 
periods broken down. These engines have probably 
been sent to Suez from Alexandria, and from thence 
to Ismailia. Some mystery surrounds the doings of 
the Royal Engineer railway corps at present. We 
know that several good engines with full supply of 
rails and material for a single line of considerable 
length were sent from this country in ample time to 
meet Sir Garnet’s wants at Ismailia. In one vessel 
alone three tank locomotives were sent out, 
specially supplied by Messrs. Manning and Wardle, 
of Leeds, the largest of these weighing about 
20 tons. Cattle trucks for horse work in plenty 
were sent out. Many of the trucks, we know, are 
now on the line from Ismailia to Nefiche, and on 
to the front. We must imagine that the weight 
of the engines has been such that there have been 
no appliances at hand with which to get them 
landed at Ismailia. But we think it was possible 
to send them on to Suez, where appliances could be 
found to lift them from the holds of the vessels, and 
then run them down to Ismailia by railway. 

In other respects, too, the transport arrangements 
for the present expedition have been altogether 
inadequate to its requirements, and it is clear to 
those most competent to judge, that Sir Garnet 
Wolseley, in his laudable desire to deal a decisive 
stroke and carry {out a primary object, undertook 
his operation without efficient means for supply 
along his line of communications, depending in a 
great measure upon the fresh water canal which 
runs close to the line of railway from Ismailia, and 
which forms the general’s principal line of opera- 
tions, at least to Zigazig. We would ask, where 
are the mules and camels which should have been 
collected to aid the possession of the fresh water 
canal and the line of railway? the latter in them- 
selves a most fortunate possession, provided all 
went well with them. It is marvellous to think 
that it is only just now discovered that the carts 
and horses, which are well enough adapted to move 
about Aldershot, are not fit for the sandy soil of the 
Egyptian deserts, and are now only a useless encum- 
brance to the expedition. Surely Sir Garnet 
Wolseley must have learnt a lesson from the failure 
in Zululand, where he attempted to organise a 
system of native carriers, a failure foretold by every 
experienced officer who knew the Zulu and his 
habits. We can afford when undertaking a cam- 
paign in a foreign country, to study the means the 
natives of that country use for transport purposes 
and not endeavour to teach them to our own dis- 
comfiture. So far the pontoon corps has been very 
valuable for transport work. The Royal Engineer 
pontoon corps has made some excellent rafts, upon 
which 100 tons of stores have been towed by a 
steam launch upthe fresh water canal. A single 
two-boat raft of these pontoons carries 10 tons. 
The twenty service pontoons sent out would there- 
fore carry 100 tons in one trip, as mentioned above. 
It is at least satisfactory to notice that extraordi- 
nary efforts have, and are now being made, to over- 
come the difficulties of the general, the depart- 
mental, and the regimental transport, and a forward 
movement may be anticipated in a few days. Still, 
we repeat that the valuable time allowed to the 
enemy for a determined resistance by a defensive 
system of earthworks will probably cost us dear, 
and we again express a hope that the lesson so 
severely learnt will not be lost upon the authorities 
of the War Office, or upon generals in the field. 

We now come to the purely military situation. 
We last week alluded to the fact that Sir Garnet 
Wolseley had pushed forward an outpost of only 
2000 men with two guns, twenty miles beyond 
his base at Ismailia, without adequate supports 
along his line of communications, to move forward 
to the assistance of this outpost should it be 
attacked in overwhelming numbers. He has now 
remedied this, seeing the great danger that he 
escaped through the gallant charge of the cavalry 
under General Drury Lowe. 

The proverbial luck which has followed Sir Garnet 
during his whole career, seems not to have for- 
saken him in other directions. He is fortunate 
in not having a European general as his opponent; 
Arabi Pasha has engaged so far in a defensive war, 
and although by the help of good engineer officers, 
he has erected a very excellent method of field 
entrenchments, he has been slow to perceive certain 





strategical advantages which the position he holds 
give him. He has apparently just become aware 
that his position at Salalieh gives him the oppor- 
tunity to cut at Kantara the British general’s line of 
communication with his sea base, and by latest 
advices has at Salalieh 3000 natives hard at work at 
entrenchments there. From this position, to which 
runs an excellent line of railway from Arabi’s base, 
he could make a demonstration that could at any 
moment take the nature of an attack upon Kantara, 
twenty miles from Ismailia, towards Port Said. 
This would quickly have the effect of causing a large 
body of British troops to be sent down to Kantara 
to prevent the line of the canal beingcut. A deter- 
mined attack upon Kassassin at the same moment 
would seriously endanger both the British front 
and flank. Arabi’s movement would now be too 
late, for Sir Garnet and his advisers are now pretty 
well alive to the nature of the position they have 
taken up by the great turning movement of a fort- 
night since. A European general of average capa- 
city would have long ere this proved to Sir Garnet 
that his flank was assailable from Salalieh, and 
would have conducted a front and flank operation 
simultaneously. Such an operation would have 
tried the strength of the British position at Ismailia 
and along the line of the canal most severely. Sir 
Garnet is therefore fortunate in not having a general 
of first-rate calibre opposed to him; and this is 
exactly the good luck that has befallen him in 
every expedition over which he has been placed in 
command. 

The preparations for the balloon equipment and 
detachment are proceeding but slowly. Volunteers 
have been called for from the 23rd company Royal 
Engineers at Chatham (the submarine miners). 
This company has been especially selected to fur- 
nish volunteers, as the men which form it would be 
more handy in anchoring down the balloons, fitting 
tackles, &c. The detachment will be from twenty 
to thirty strong, and plenty of volunteers are, so 
far, forthcoming. Few of these, except signallers, 
would be required to ascend with the balloons. 
The making of gas will, of course, prove a difficulty, 
as we explained last week. It is, therefore, very 
important that the balloons should be filled as 
seldom as possible, and when once charged, that 
facilitics should be provided for transporting them 
from place to place without emptying. Some years 
since this was successfully done in the experiments 
around Aldershot, and it is highly probable that 
the same means will be employed again. The 
general service wagon which carried the equipment 
acted as an anchor to the balloon, and was made 
fast to it in such a way that the point of attach- 
ment could be shifted at will, to avoid the danger 
of the wagon being capsized. Should not increased 
efforts be swiftly made to get the balloon equipment 
completed and the detachment with its officers sent 
out to the seat of war, the expense involved will be 
entirely wasted. 

The reinforcements that have been sent round to 
Sir Garnet from Alexandria will prove most invalu- 
able to him in the strengthening of his line of com- 
munications, and for the consolidation of his present 
position preparatory to a general advance. The 
Indian contingent, too, is now well forward and 
rapidly arriving. This is highly satisfactory, and 
places the force at the disposal of the British 
generals, in such numbers that he will be able with 
confidence to resume active operations the moment 
his commissariat and transport arrangements are 
perfected. Affairs at Alexandria and around the 
enemy’s position at Kafr Dowar and opposite 
Ramleh are in statu quo, but it is evident he has 
withdrawn a large force for opposition of the British 
troops acting from Ismailia. 








THE INSTITUTE OF PATENT AGENTS. 

Unpver this title an association has just been 
incorporated that cannot fail to produce a strongly 
favourably influence upon the profession of patent 
agency. Unfortunately it has seemed to be the 
case that men who failed at everything else dubbed 
themselves patent agents, and forthwith com- 
menced practising on the credulity of over-confiding 
inventors, many of whom appear to labour under 
the impression that so long as they receive a certi- 
ficate, or a sheet of parchment beginning with the 
well-known words, ‘‘ Victoria, by the grace of 
God,” and ending with a large red seal, they are 
perfectly safe. 

There can be no doubt that if one could even 
approximately estimate the loss patentees have 
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suffered through employing incompetent advisers 
the figures would be perfectly astounding. Now, 
although no doubt it will have been necessary to 
open the door rather wide in order to give the 
Institute of Patent Agents a fair start, yet it is to 
be expected that the time is not far distant when 
those seeking advice in patent matters will make a 
point of ascertaining whether the agent they con- 
template employing is a Fellow of the Institute. 
Nay more, we hope that ultimately the Institute 
will secure some legal recognition of the profession 
and some restrictions as to those who shall be 
allowed to practise. 

The members of the Institute are divided into 
four classes, styled respectively Fellows, Associates, 
Foreign Members, and Honorary Members. Fellows 
are to comprise the subscribers of the memorandum 
of association, and every person hereafter duly 
elected into the class of Fellows. A candidate for 
election or transfer into this class must be more than 
twenty-five years of age, and come within one of 
the following conditions, viz. : 

(a) He must have practised on his own account 
in the United Kingdom for at least five years, and 
have acquired good repute in the profession of a 
patent agent ; or, 

(b) He must have been, for at least seven years, 
engaged as a pupil or assistant in the business of a 
Fellow of the Institute, and have acquired such 
knowledge as to qualify him to practise as a patent 
agent ; or, 


the profession on which they are calculated to confer 
such great and lasting benefit. 





THE BRITISH ASSOCIATION. 

WE have now to conclude our record of the pro- 
ceedings during the British Association meeting at 
Southampton with which we have dealt in our two 
last issues. The Saturday of the meeting (the 
26th ult.) as usual was devoted chiefly to excur- 
sions, only two of the sections—the Physical and 
Mathematical, and the Economic’Science—holding 
any sittings. In the latter a paper was read by 
Mr. Hyde Clarke, which dealt with some influences 
affecting the progress of our shipping and carrying 
trade, in the course of which he gave some statistics 
on the progress of home and foreign shipping for 
the world as follows: , 


Year. Tons. 
1850 14,000,000 
1860... me as see ee 24,000,000 
1670. os wat 2 rte 36,000,000 
1880 58,000,000 


And our own shipping was shown to have increased 
| during the same period in the way indicated by the 





| following figures: 
| Year. Tons. 
1850 | 9,000,000 
| 1860 14,000, 
1870 25,000,000 
| 1880 ee es 41,000,000 
| Some interesting facts and valuable data were 


; contained in this paper. Only one other paper 


- (c) He must have passed an examination in patent | was read in the same section, and it was on an 
law and practice, mechanical drawing, and such | allied subject, but does not call for any notice at 
technical or other subjects as the Council may deem | our hands. No fewer than nine were, however, 
requisite, such examination being conducted by the | read in Section A, almost all of which dealt with 


Council or by examiners appointed by them. 

Associates must be persons of more than twenty- 
five years of age who are not patent agents by pro- 
fession, but who, by their connexion with the law, 
science, or the arts, are, in the opinion of the 
Council of the Institute, qualitied to advance the 
objects of the Institute; or must be persons who 
have been graduates of the Institute of three years’ 
standing. 

Foreign members must be patent agents, estab- 
lished in practice in foreign countries or the British 
Colonies, and neither having an office nor practising 
in the United Kingdom. 

Honorary members must be distinguished indi- 
viduals, who, from their position, are enabled to 
render assistance to the profession. 

Attached to the Institute there is to be a class of 
graduates, to which the Council may admit such 
other persons as may be duly qualified according to 
the regulations, and they will have such privileges as 
may be prescribed by bye-laws from time to time 
made by the Council; but no graduate is to be 
deemed a member of the Institute. Graduates 
must be persons not under eighteen years of age, 
who are or have been pupils or assistants of Fellows 
of the Institute, and who have the object or inten- 
tion of becoming patent agents, and such persons 
may continue graduates until they attain the age 
of twenty-six years, but not longer. At the discre- 
tion of the Council they may thereupon become 
eligible for election as associates. 

The objects with which the association has been 
formed include the promotion of improvements in 
the Patent Laws and in the regulations under which 
they are administerd, the framing and establishing 
rules for the observance of patent agents in all 
matters appertaining to their professional practice, 
extension of their opportunities and facilities for 
meeting, correspondence, discussion, and _inter- 
changing ideas respecting matters connected with 
their professional practice, and generally aiding 
the acquisition and dissemination of knowledge 
appertaining to their profession. 

That the Institute will be in a position to carry 
out these objects there can be no reasonable doubt, 
for it has received the most cordial and general 
support in the profession. The first Council con- 
sists of Mr. John Henry Johnson (President), Mr. 
John Imray (Vice-President), and Messrs. Charles 
Denton Abel, William Brookes, William Carpmael, 
St. John Vincent Day, Alfred Vincent Newton, 
George Shaw, William Spence, and William Lloyd 
Wise. In conclusion, whilst we heartily congratulate 
these gentlemen on the success they have achieved, 
we must not omit to mention that the formation of 
this most important Institute is largely due to the 
untiring zeal and tact of Mr. G. G. M. Harding- 
ham, who for the present is acting as Honorary 
Secretary, and whose invaluable services cannot 
fail to be warmly appreviated by every member of 


purely mathematical subjects. The first communi- 
cation, however, was a report on recent progress in 
| hydrodynamics, which was submitted by Mr. W. 
|M. Hicks. 

| On the following Monday all the sections were 
|hard at work. In Section A, Professor Everett 
;submitted a long report by the Committee on 
| Underground Temperature. 


The other papers were on a variety of subjects, | 
One of them was a short | 


; mostly meteorological. 
| communication by Captain Abney, F.R.S., on ‘‘Light 
| from the Sky at High Altitudes.” The observations 
| on which his conclusions had been based were made 
jin Switzerland at a height of 8500 ft. One of his 
|deductions was that blue sky there only reflects 
| from j)th to Ath of the light that blue sky does in 
|England, the former, in fact, showing in the 
| spectrum little more than a violet band, while at 
| sea level it shows the whole spectrum. The author 
| traced the difference in this respect to the fact that 
about ;%ths of the watery particles (which he 
| hesitated to call watery vapour, for various reasons) 
| is left below the first 4rd of the atmosphere, mercury 
in a barometer standing at about 20in. He then 
showed that the ultra violet of the spectrum of 
direct sunlight was enormously increased, so much 
so, in fact, that what are usually called dark rays 
were perfectly visible. The sudden stoppage of the 
spectrum about a wave length of 2940, however, 
showed that there was some substance which 
absorbed the extreme rays of the spectrum either 
in space or at the sun. The author further touched 
upon the ultra red rays of the solar spectrum, and 
showed that the absorption lines in that region were 
not caused by atmospheric impurities, but that their 
origin must be placed beyond our atmosphere. 
Another paper read in Section A was devoted to a 
comparison of magnetical and meteorological 
weather, the author being Professor Balfour Stewart. 

It was in Section G, however, that much of the 
interest of Monday’s work was concentrated, there 
being nine papers submitted, most of which dealt 
withelectrical subjects. Sir F. J. Bramwell delivered 
a communication on ‘‘Compressed Air as applied to 
Locomotion.” The case specially treated referred 
to an application of the Mekarski system to a 
tramway at Nantes, and which was being intro- 
duced upon one of the tramways in London. We 
need not enlarge further on the contents of 
the paper, as we intend to publish it in an 
early issue. An interesting discussion followed, in 
which Mr. W. B. Barlow referred to the low con- 
sumption of fuel, and Captain Galton expressed the 
opinion that some form of car wrought by compressed 
air would take the place of horse and steam trac- 
tion traffic, more especially in towns. Some remarks 
having been made by Captain Galton on recent 
experiments with Colonel Beaumont’s engine, Mr. 
Crampton said that that engine was too complicated, 
ay only 20 per cent. of the duty was given out by it. 











Mr. E. F. Bamber said that taking the figures given 
by the author of 44 tons of coal per 800 miles run, 
that represented a consumption of -“ Ib. of coal 
per mile, which, at 14s. per ton, would represent 
1d. a mile. A horse, on the other hand, could work 
for fifteen miles a day, and as it would cost in food 
301. a year, the average cost would be yy per mile, 
so that the air-wrought tramway should be more 
economical as well as more convenient. Sir John 
Hawkshaw referred to the fact that compressed air 
was now being used at great distances from the 
compressors, and he said that it would yet be 
applied in many other ways, and that it would prove 
most serviceable in practical use. In his reply, Sir 
Frederick Bramwell said that if the total costs were 
taken into consideration, they were certainly in 
favour of the air-worked tramcar. 

Next in order there was a paper by Mr. W. H. 
Preece, on ‘‘ Recent Progress in Telephony,” in 
the course of which the author showed how, from 
being a scientific toy in 1877, the telephone had 
become a practical instrument, and that in this 
country alone a capital of a million and a half 
sterling had become invested in telephonic enter- 
prise. He said that the invention of the telephone 
had enabled us to establish beyond doubt the fact 
that currents of electricity actually traversed the 
earth’s crust. The telephone was rapidly gaining 
ground. In Germany there were 1280 telephonic 
stations. We had not as yet in England got over 
our early prejudices, which chiefly resulted from the 
|errors made through the inability of the instru- 
| ment, in its first form, to repeat sibillant sounds. 
This paper excited much interest to a large audience 
partly from the happy way in which Mr. Preece 
laid forth and illustrated the subject. Being a 
record of progress, there was practically no dis- 
cussion upon it, the only speakers being Mr. J. 
Fowler and'Professor,W. IF’. Barrett. The next paper 
was also submitted by Mr. Preece on Adbank’s 
electric arc lamp; this paper we reproduce on 
page 238. Dr. J. A. Fleming read a paper ‘‘On 
Recent Progress in Electric Railways,” which more 
especially described Edison’s railway at Menlo 
Park, which he said saved about 1 Ib. of coal per 
horse power over the ordinary locomotive. A good 
deal of discussion ensued, there being amongst the 
speakers Mr. J. Fowler, Professor George Forbes, 
Lieutenant Sprague, Sir John Hawkshaw, Mr. W. 
Traill, and Dr. Werner Siemens. From his con- 
nexion with the electric tramway now in course of 
construction near the Giant’s Causeway, Mr. 
Traill’s remarks had some special interest. Through 
some unforeseen circumstances the works of which 
he was engineer had been delayed longer than was 
anticipated, but in a few weeks he expected that 
the line would be ready for opening. It had a 
length of about seven miles, and the power to be 
used in generating the electricity was to be obtained 
from a fall of water operating through a turbine. 
Dr. Werner Siemens said that the electric railway 
near Berlin, with which he was connected, and which 
had been about 13 years in operation, had as yet been 
entirely successful, there having been no breakdown 
last winter, which, however, was exceptionally mild. 
The line was about 44 kilos. in length, and the loss 
of power on the rails was more than one-third. 
The line in some parts had an incline of 1 in 28. 
Dr. Fleming replied, and the President, in summing 
up the discussion, urged that in comparing steam- 
worked railways with those worked by electricity a 
proper comparison could only be made by putting 
the best of the old system of working against the 
new system. Dr. Fleming also read a paper on 
‘¢ Electric Light Engineering,” and one on ‘‘ The 
Efficiency of the Edison Dynamo.” The other 
papers were, one on ‘‘Some Apparatus for use in 
Connexion with Electric Light Measurements,” by 
Mr. Robert Sabine, and two by Professor George 
Forbes, one of which dealt with a new form of arc 
lamp and the other with the ‘‘ thickness of wire re- 
quired to carry different electric currents without 
overheating.” 

The next day (Tuesday) was almost entirely de- 
voted to electrical and magnetical subjects. Lord 
Rayleigh opened the proceedings with a report from 
the Committee on Electrical Standards, and Dr. 
Werner Siemens, to a certain extent on behalf of 
the President of the Association, submitted a com- 
munication in which certain suggestions were made 
regarding the extension of the practical system of 
units. Sir William Thomson gave a short verbal 
description of a new form of galvanometer for mea- 








suring currents and potentials in absolute units ; 
Mr. ©. Vernon Boys read a paper on electric 
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meters; and Professor Hele Shaw contributed one 
on a delicate contact maker, an abstract of which 
we shall publish in an early issue. 

The first business done in Section G was to re- 
ceive a report from the Committee on Wind 
Pressure. It stated that total pressures on small 
plane surfaces, due to actual winds in high and 
exposed positions, had to a great extent been ascer- 
tained, and with sufficient accuracy for engineering 
purposes. For the present, at least, it must be 
assumed that pressures of 801b., and even 90 Ib. 
per square foot on small surfaces, had been correctly 
recorded in extremely exposed situations, while 
pressures approaching the limit prescribed by the 


In hurriedly bringing this notice to a close we 
feel that there were various subjects dealt with in 
other sections besides A and G that we should have 
passed under at least brief review, but those two 
particular sections were so full of work of a valu- 
able and important kind that we have been com- 
pelled unwillingly to overlook the other subjects. 
The Southampton meeting of the British Associa- 
| tion will long be remembered for the high class of 
| the communications in the Mechanical Science 
| Section ; for this, Mr. Fowler, the president, is in 
|@ great measure to be thanked, as he had deter- 
|mined to make the occasion an interesting one, so 
|far as that lay in his power. The result of his 








Tue Facir Bower Exp.osion. 

The report just printed by the Board of Trade on 
the explosion of a boiler at Messrs. Heys and Co.’s 
stone works at Facit, near Rochdale, in July last, 
is of special interest from its being the first report 
of the kind made under the new Boiler Explosion 
Act, the Facit explosion—as we noticed at the 
time*—having occurred within a few hours of this 
Act becoming law. The report in question is made 
by Mr. G. Carlisle and Mr. Peter Samson, and 
shows clearly the cause of the explosion. The 
boiler which gave way was of the vertical cross- 
tube type about 4 ft. 6 in. in diameter by 8 ft. 6 in. 


| high, and instead of the firebox being flanged out 


Board of Trade—namely, 50 1b. per square foot— | efforts has been that the meeting of Section G has | at the bottom to meet the shell or united to the 


might possibly act 3 
exposed positions. A careful comparison of the 
wind pressure, observed during the height of the 
gale at various stations where anemometers existed, 
with any standard within the track of the gale, 
would enable some estimate of the relative exposure 
of similar places to be made. Exceptionally high 


gusts of short duration should be excluded from the | 


comparison as being probably limited in area. At 
the close of the report, Mr. W. H. Barlow expressed 
theopinion thatany work that was madestrongenough 
to withstand the regulation pressure of the Board 
of Trade would be in no danger from any wind that 
would ever blow in this country. The same gentle- 
man followed with a short paper on ‘‘ The Mechani- 
cal Properties of Aluminium.” A paper was subse- 
quently read which treated in some detail of the 
Southampton Docks, actual and contemplated, the 
author being Mr. A. Giles. Mr. R. F. Grantham 
followed with a short paper on ‘‘ The Reclamation 
of Brading Harbour.” 

Next in order came a paper by Mr. William Sugg, 
the well-known gas engineer, his subject being ‘‘ Im- 
provements in Gas Illumination.” Considering the 
highly effective way in which that gentleman had 
lighted some of the principal streets of the town 
and the Skating Rink where the opening address and | 
the evening lectures took place, he was well | 
entitled to claim a place in the sectional work of | 
the week. His paper did not give rise to much | 
discussion. ‘‘ Sound Signals” formed the subject 
of the concluding paper read before the section on 
Tuesday, the author being Mr. E. Price Edwards, 
of the Trinity House. It was somewhat of a 
historical character, while it also contained many 
practical suggestions, all of them the result of a 
thorough acquaintance with the subject from a prac- 
tical standpoint. In due course we hope to place a 
summary of Mr. Edwards’ paper before our readers. 

On Wednesday, the closing day of the meeting, 
only three of the sections met—A, C (Geology), 
and G. No fewer than nine papers were read in 
the Physical and Mathematical Section, somewhat 
of a mixed character, and partaking in two or three 
instances of a mechanical nature. For example, 
Lord Rayleigh himself submitted two papers—one 
on ‘‘ An Instrument for Measuring the Intensity of 
Aérial Vibrations,” and the other on ‘‘ The Effect 
of Wind on the Draught of Chimneys.” The latte: 
was of such a very practical and suggestive 
character that we intend to give a summary of it. 
Sir F. J. Bramwell also occupied the attention of 
the section by giving a description of an arithmetical 
model by which many curious problems can be 
worked out in an interesting manner. 

In Section G, as the time was short for getting 
through the programme of business, which included 
no fewer than eight separate papers, very little dis- 
cussion took place on any of them. Mr. Reece 
submitted a report of the Committee on Screw 
Gauges, and Captain Colomb, R.N., read a paper 
on ‘‘ Collisions at Sea.” Some interesting informa- 
tion on torpedo boats was given by Mr. J. Donald- 
son. Professor W. C. Unwin read a paper on ‘‘ Cur- 
rent Meter Observations in the Thames,” and subse- 
quently a very ingenious instrument was described 
by Sir Frederick Bramwell, the use of which is to 
ascertain the velocity of railway trains, and the 
efficiency of brake action. A paper by Mr. J. J. 
Coleman, of the Bell-Coleman Mechanical Refrigera- 
tion Company, Glasgow, was then read, its subject 
being ‘‘A Combined Gas Motor and Cold Air 
Machine.” Captain Bedford Pim followed with a 
pew by Mr. E. L. Berthon on ‘Collapsible 

oats,” and the last paper was by Mr. Isaac 
Roberts, F.R.A.S., &c., who gave the results of 
many careful experiments made with the view of 
observing how pressure is exerted on wheat stored 
in elongated bins. This is a somewhat novel sub- 


ject, and it is certainly an important one. 


| previous year, for a very long time ; and certainly 
| Section A has not been far behind, if at all, in the 
| quantity of excellent work done. 








NOTES. 
| ASBESTOS AS AN INSULATOR. 


THE attention of electricians has recently been 
|called to asbestos as an imsulator, and M. H. 
| Geoffroy has brought before the French Academy 


on engineering structures in |this year far excelled in importance that of any | latter by a strong ring, the connexion was simply 


made by a plate +; in. thick rivetted to an external 
angle iron ring on the shell and an internal ring in 
the firebox. This connexion was thus a very 
flexible one, and as there were no stays to the firebox 
crown except the uptake, a severe strain was thrown 
upon the flanged-out bottom of the latter, this 
strain eventually leading to rupture. The boiler 
shell and firebox crown had been patched around 





|of Sciences a specimen of electric lighting wire | 


| which appears to answer the purpose of preventing 
ifires. It consists of copper wire insulated with 
| asbestos and threaded through a lead pipe. Accord- 
ing to experiments made at Paris by M. Henri 
Lippmann, engineer to the Faure Electric Accumu- 
| lator Company, a specimen of the conductor of this 
| wire was entirely volatilised by powerful currents 
| without the leaden pipe being affected. The 
second, and the lead does not begin to fuse. More- 
over, the asbestos acts as a good insulator for ordi- 
nary currents. 


ELECTRICITY IN A BREWERY. 


A curious case of electrical generation by friction 
Was rece 





| 


the top and bottom of the uptake respectively, and 
as Messrs. Carlisle and Samson remark, there had 
probably long been evidence of weakness. Alto- 
gether the report before us shows that the boiler 
gave way from a weakness which could have cer- 
tainly been discovered by competent inspection. 


Tue Orissa Coast Canat. 
’ Early in the present year (vide page 1 of our last 
volume) we published a description of the Orissa 
Coast Canal, and we have now received from a ccr- 


ssi , : | respondent an interesting record of the progress 
volatilisation takes place in a mere fraction of made with that important work. From February 


| to June, 1881, nicking out and taking up land, 


selection of brickfield sites and other preliminaries 
were occupying the attention of the staff. Earth- 
work was fairly commenced in October, 1881, and 
by the 31st of May 5,294,925 cubic yards, or very 
nearly one-half of the total quantity of earthwork 


ntly brought before the German Electro-|in the 91 miles of canal, was executed. Brick 


| Technical Union by Dr. Werner Siemens, of Berlin. | manufacture was pushed on with, and 15,200,000 


‘It w 


|iron, and the floor is laid with asphalte. 


as observed in a brewery in that city, and | bricks out of 20,300,000 required were turned out. 
caused considerable alarm amongst the workmen. |Sand and lime were collected where needed, 
The brewery building is constructed of stone and | engines and other necessary plant brought chiefly 
In the | by sea from Calcutta to lock sites, and the excava- 


| upper story is a malt cleaner from which the malt | tion of the pits commenced. By the end of March 
| passes by an iron shoot to the floor below, where it | the foundations of the two locks on the Russulpore 
|is received in wagons for distribution throughout | and Muttai rivers were started, and concreting was 


| the works. 


| shoot generated electricity, which produced a con- 
| tinuous stream of sparks. The malt itself crackled, 
and sparks flew from it to the hands of the work- 
|men. When Dr. Siemens was called in to investi- 
| gate the phenomenon, he showed how the asphalte 
floor insulated the malt room from the rest of the 
building, so that it became a large Leyden jar 
| charged by the electricity generated by the friction 
of the malt rubbing on the iron shoot and on itself. 


A Pocket PHOTOMETER. 


Mr. Robert Sabine, the well-known electrician, 
has devised a handy little pocket photometer 
which will be useful for estimating approximately 
the intensities of different electric lights. It is based 
on Ritchie’s method, and consists of a telescopic 
tube having at one end a square box, two opposite 
| sides of which are glazed with squares of opal glass 
jcut from the same sheet. Within this box is a 
| prism, or angle of a prism, made up of two plane 
|mirrors meeting each other at a right angle, the 
|apex of which points up the telescopic draw tube. 
This tube is fitted with an eye-piece at the other 
end, and a small lens, so as to get a good focus in 
order to see the mirrors plainly. The principle of 
Ritchie's photometer consists in comparing the 
intensities of the two lights as reflected on the 
mirrors (or white card surfaces); and the observer 
moves until the relative distances between himself 
{and the lights give a sensibly equal illumination of 
the mirrors. These distances then give the relative 
intensities of the lights by the law of inverse 
squares. In Mr. Sabine’s photometer the lens and 
draw tube take the place of the small hole employed 
by Ritchie ; and this requires the tube to be drawn 
out about 4in. Were it not for the lens the tube 
would require to be much longer in order to 
get a good view of the mirrors. The instrument is 








| opticians. 


| for some time the friction of the malt on the iron | 


made by Messrs. Elliott Brothers, the a anaica 








When the cleaner remained in action | just commenced at the two locks on the Soobun- 


reeka when the rains set in, by which time the first 
two-mentioned locks were built up to invert spring- 
ing level. At the other locks and along the line of 
canal generally, cholera—an annual visitor in Orissa 
—considerably interfered with the progress of the 
work, but altogether the first working season’s 
progress may be considered as very satisfactory, 
and as promising well for the completion of the 
canal within the estimated period. Mr. J. H. 
Apjohn, M.1.C.E., Executive Engineer D.P. W., 
Bengal, is the executive engineer in charge of whole 
of the construction of the canal. 








THE BELL-COLEMAN REFRIGERATOR. 
WHEN describing the Bell-Coleman refrigerator on 
age 156 of our last volume, we referred to the un 
adie i conditions inseparablefrom small installa- 
tions, still even their disadvantages do not apparently 
prevent the economical adoption of the system on a 
small scale. Mr. Coleman has recently completed an 
arrangement in which a gas engine replaces steam 
power; in thisarrangement, the air compression cylinder 
is placedin front of the gas cylinder on an elongated bed- 
plate of the usual Otto type of Messrs. Crossley Brothers, 
dispensing with the use of an expansion cylinder ; 
the power which could in a small plant be regained by 
its use would probably not be worth the extra bulk of 
machinery involved, and the increased cost of mainte- 
nance. As the combination stands, it is simple, effec- 
tive, not liable to get out of order, and readily 
recommends itself to the requirements of small refrige- 
rating chambers. 

Such an installation has been in operation for five 
or six weeks at the new premises of Messrs. George J. 
Brooke and Co., poultry and game salesmen of Leaden- 
hall Market, and on Wednesday last a number of 
gentlemen were invited to inspect the plant, which 
consists of a twelve-horse Otto gas engine, containing 
the compression cylinder in front of the gas cylinder, 
the piston rod of the latter being continued through 
the former. The drying pipes are all contained in the 
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high box bedplate, and the air passes by means of a 
short wood trunk to a refrigerating chamber, fitted 
up in the basement of the building, and consisting of 
double wood partitions, the space between being filled 
by sawdust. In this chamber, which has a capacity of 
about 3000 cubic feet, the temperature is — 
maintained slightly above freezing point, while a little 
ante-room is formed, in which goods can be placed that 
require to be frozen ; in this room the temperature is 
about 15 to 20 deg. Fahr. The great usefulness of 
such a system for preserving ee goods will be 
realised when it is remembered that the average 
a 8 of meat, poultry, and game condemned an- 
nually by the metropolitan inspectors, is 200 tons, the 
value per ton being about 1201. 

Weare glad to see this first introduction of refrige- 
rating chambers into retail business and wish it all 
possible success ; that there is a large scope for such 
installations is evident, considering that nearly 1000 
tons of meat are scid in the London markets daily, 
and more than 30,000 tons are annually imported in 
refrigerators from America, while the Australian lines 
are daily increasing the quantity of their imports. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 24, 

LoNG-HEADED buyers of iron have arranged for 
English iron when freights decline to a limit named. 
Sheet iron cannot be had under thirty to sixty days. 
Plate iron is scarce, and in a large number of establish- 
ments, work is delayed for want of it. Tank iron 
cannot be had under 3}—sixty days. Shell, thirty 
days, 4 cents. ; flange, 5 cents; fire-box, 6 cents. 
Angle iron is selling at 3 cents shaded ; tees, 

~or ; beams, 4 cents; and channel iron 4); cents. 
Merchant bar is weaker than it has been for 
months in the east. Prices west are firm at 
2.70 to 2.80 cents per pound; east, 2.50 to 2.60; 
average, 2.55. Demand moderate, <ue in part to expec- 
tation of resumption in western mills. The strikers 
show no signs of yielding, except what sensation- 
seeking newspaper reporters discover. 

The manufacturers held a meeting, and reaffirmed 
their previous action. The workmen have done the 
same. Individual instances of privation are frequent, 
but support is forthcoming to a moderate degree. 

The coal miners in Western Pennsylvania have 
succumbed after a twenty-one weeks’ strike, and have 
accepted employers’ terms. Three thousand more in 
the Cumberland region of Maryland will be at work 
on — terms before the close ef the week, 
probably. 

The employers at Cohoes, New York, have won, 
and the mills are at work. The New York freight 
handlers have renounced their union, and denounced 
its officers. Strikes are disappearing, and peace is 
being restored. The usual threat of political action is 
being made to intimidate employers. 

The wheat crop, the largest ever harvested, will run 
between 570,000,000 and 600,000,000 bushels, of which 
200,000,000 will be available for export. If wanted, 
the prosperity now approaching will be widespread. 
If not wanted, a corresponding advantage of low prices 
will result. 

The Tariff Commission has had a busy week, and 
announces its intention of holding sessions from Boston 
to Chicago during autumn to facilitate investigations. 
So far, everything has been one-sided. The other side 
will be heard from. The Free Trade organisations in 
New York are watching proceedings of Commission 
closely, and will present the other side. 

Steel rail quotations are 47 dols. Old rails, 26 to50 
dols. at tide water. Bessemer pig, 24 dols. at tide. 
Demand very light. 











CAST-STEEL STERN FRAMES. 
To THE EpITOR OF ENGINEERING. 

Smr,—I have read with much interest the article in 
your last issue on ‘‘ Cast-Steel Stern Frames,” and ask 
your permission to make a few remarks in reference 
thereto. 

With no desire to write in a spirit of antagonism to, or 
of depreciation of, Messrs. Jessop or of Mr. Hall, I wish to 
call attention to the following facts : 

1. At least three years ago I discussed with Mr. Kirk 
(of Messrs. R. Napier and Sons), and others, the desira- 
bility of making cast stems and stern frames of steel. 

2. Twelve months ago or so, I discussed with Messrs. 
Cooke and Mylchreest the terms on which my company 
should have the right to make their cast-steel stems, 
stern frames, and rudders. 

3. Six months ago or so, I arranged terms with them 
by which 7 company has the exclusive right to make 
and supply their castings in Scotland. 

_4. It was only by what may be called accidental 
circumstances we were prevented from exhibiting these 
—_ at the Naval Exhibition in London. 

5. Two months ago we cast successfully, what we 
believe to be the first cast stern frame of large size ever 
made for actual use in the construction of a vessel. 

6. A fortnight ago this frame was severely tested with 
perfect satisfaction in presence of a large deputation of 

loyd’s Committee, and some other gentlemen. 

I ask you to kindly publish the above in your next issue, 
as | think it but due to my company that these facts 


should be on record, along with the statements in your 
last week’s article. 
Yours faithfully, 
For the Steel Company of Scotland, Limited. 
JAMES RILEY, 
General Manager. 
150, Hope-street, Glasgow, September 4, 1882. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was a large 
attendance on ’Change at Middlesbrough, and the market 
was much firmer owing to the satisfactory returns of the 
Cleveland ironmasters. Messrs. Connal and Co., the 
warrant storekeepers here, had a stock of 115,881 tons, 
which was a decrease of 1100 tons on the week. Some 
apprehension was caused by the decision of the miners’ 
conference at Manchester to insist upon an advance of 
wages, but it was generally believed that nothing like a 
universal strike would be resorted to whatever the con- 
ference might advise. Shipments have been active during 
the past few weeks, and this has imparted strength to 
both the Glasgow and Middlesbrough markets. No. 3 
Cleveland pig iron was quoted here 44s. per ton and 

Scotch about 50s. 3d. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association returns for August 
have been issued, and they show that of 164 blast furnaces 
in the North of England 120 are in operation. 


The Restriction of Make of Pig Iron.—The Scotch iron- 
masters have decided not to continue the arrangement 
with the Cleveland Ironmasters’ Association to restrict 
the make of pig ironin the respective districts. On Tues- 
day the Cleveland masters held a meeting and discussed 
the question, and they resolved to make further overtures 
to their Scotch brethren with the view of inducing them 
to renew a similar arrangement for restriction to that 
which has been in operation for twelve months. It is not 
expected that the Scotch masters will alter their decision. 


The Manufactured Iron Trade.—All the mills in the 
North of England are still very busy. Plates are quoted 
6l. 15s. and angles 6/. per ton, less the usual discounts. 
The ironworkers have given formal notice of their inten- 
tion to ask for an advance of wages at the termination of 
the period of Sir Joseph Whitwell Pease’s award. Mr. 
David Dale, of Darlington, has concluded sitting as arbi- 
trator in the question of a claim for additional pay for 
working certain mixtures of hematite in puddling. He 
will give his award in the course of a few barn 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was very depressed last Thursday in consequence of the 
resolution J the ironmasters at a meeting held the day 
before, and it is probable that we shall have a dull and 
dragging market until things right themselves under 
natural influences. The opening in the morning was at 
a still further reduction, namely, at 49s. 6d. cash and 
49s. 8d. one month. There was a recovery from this to 
49s. 9d. cash, and 49s. 104d. one month, followed at the 
close by a relapse to the opening prices. In the afternoon 
the market opened at 49s. 8d. cash and 49s. 11d. one 
month, equal to a recovery of 3d. on the former and 2}d. 
on the latter, and the market finally closed with buyers 
at 49s. 10d. cash, and 50s. 04d. one month, with sellers 
asking 1d. per ton more.. Friday’s market was still further 
depressed. The opening in the forenoon was much about 
the same as Thursday’s, close, namely, 49s. 10d. cash and 
50s. one month, but from this the prices fell away to 
49s. 64d. cash and 49s. 10d. one month, and at these 
figures the morning market closed. The cash price in the 
afternoon went back to 49s. 3d., and one month prompts 
were done down as low as 49s. 6d. At the close of the 
market there were buyers at these figures, with sellers 
seeking 4d. an ton more. The tendency of the market 
was naturally downward. Those who were holding war- 
rants in the hope of a new period of restriction had thrown 
them on the market, in the belief that any change would 
be a change for the worse. The Glasgow pig-iron warrant 
market was very strong on Monday with sah done in 
the forenoon at from 49s. 5d. to 49s. 104d. cash, also at 
from 49s. 74d. to 50s. 1d. one month, the market closing 
with buyers at 49s. 10d. cash and 50s. Id. one month, 
sellers asking a. per ton more. In the afternoon business 
was done at from 49s. 104d. to 50s. cash, and at from 
50s. 14d. to 50s. 24d. one month, and at the close there 
were buyers offering 49s. 114d. cash and 50s. 2d. one 
month, and sellers near. The market opened firm yester- 
day forenoon with business done at from 49s. 114d. up to 
50s. 34d. cash, and at from 50s. 2d. to 50s. 54d. one month, 
the market closing with buyers at 50s. 2d. cash and 
50s. 44d. one month, and sellers near. Business was done 
during the afternoon market at from 50s. 3d. down to 
50s. 1d. cash, and at from 50s. 54d. down to 50s. 3d. one 
month ; the market closing with buyers offering 50s. 1d. 
cash and 50s. 34d. one month, and aes seeking 4d. more 
per ton. During this forenoon’s market business was 
done at from 50s. 5d. up to 50s. 6d., and down again to 
50s. 4d. one month, and at from 50s, 34d. down to 
503. 14d. cash; and at the close there were buyers at 
50s. 1d. cash and 50s. 34d. one month, and sellers near. 
In the afternoon business was done at from 50s. 44d. 
to 50s. 3d. one month, also at from 50s. 2d. to 
50s. cash ; the market closing with buyers at 50s. 1d. 
cash and . 34d. one month, and sellers near. 
The great event which has agitated the Glasgow pig-iron 
market for some time has come and gone, and the adverse 
effect has been trifling. When it became known at the 





meeting held last Wednesday that the Scotch ironmasters 





had decided to withdraw from the arrangement entered 
into a year ago with the Cleveland ironmasters to reduce 
the production of pig iron by blowing out 124 per cent. of 
the Blast furnaces then going, a large amount of selling 
took place. The pig iron, however, was all readily taken 
off at a small reduction in price, so that the trade was 
thereby placed more upon its actual merits. The artificial 
position 7 now been removed ; and, in consequence, it 
is likely that more life will be imparted to the market. 
The position of the trade is excellent, and the volume of 
business doing shows no a of diminishing, the ship- 
ments continuing very good, and the stocks being reduced. 
Should there be an additional production it is not likely 
to equal the reduction that is going on in the stocks ; for, 
after all, it is unlikely that there will be much increase 
in the present working plant. It should be mentioned 
that the resolution to break off from the restrictive 
system that has now prevailed for nearly twelve months 
is due to the fact that Messrs. William Baird and Co., of 
Gartsherrie, and the owners of nearly all the iron works 
in Ayrshire, would not continue in the combination. 
Canada seems to be taking a fair b pargge A of pig iron as 
well as the United States. ast week’s shipments 
amounted to 16,076 tons, as compared with 13,151 tons in 
the preceding week, and 13,795 tons in the corresponding 
pero 4 of last year. There weresent to the United States 
3520 tons ; to Canada, 3080tons; Australia, &c., 655 tons ; 
France, 730 tons ; Germany, 2590 tons ; Russia, 630 tons; 
Holland, 1420 tons; and lesser quantities to other 
countries. The stock of pig iron in the public warrant 
stores up till yesterday stood at 629,575 tons, there being 
a reduction of 430 tons during the preceding week. 


Further High Steam Presswre.—Messrs. Douglas and 
Grant, engineers. Kirkcaldy, have just finished the engines 
of a steamer named the Albertine, of the high-pressure 
compound three-cylinder type, the boilers of which were 
blowing off at 150 1b. per square inch when the vessel 
left the quay at Kirkcaldy. The boilers were tested up 
to a pressure of 300 1b. per square inch. 

Presentation to Mr. Dugald Drummond—Mr. Dugald 
Drummond, late locomotive superintendent of the North 
British Railway Company, who has recently been ap- 

inted to a similar position in the Caledonian Railway 
Sompeny, was entertained on Friday night to a compli- 
mentary dinner in Mr. M‘Gregor’s Hotel, St. Vincent- 
street, Glasgow. Mr. Drummond was presented with 
a silver dessert service, and a handsome diamond ring for 
Mrs. Drummond. 

The Clyde Ship Joiners’ Strike.—Up to the present there 
seems to be no sign of the Clyde ship joiners now on 
strike, or their employers, giving way. Batches of the 
men are leaving the district for Barrow and other ship- 
building centres ; and on the other hand Messrs. Elder 
and Co. have brought over a lot of German workmen. 
It is said that there are about 3000 men on strike in the 
district reaching from Glasgow down to Clydebank. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Removal of Messrs Cammell’s Works from Dronfield. 
—An energetic start has been made in the construction of 
the new works at Workington for Messrs. Cammell and 
Co., of Dronfield. It is the intention of the company to 
make the new mills of larger capacity than the present 
Dronfield Works, so as to meet the contemplated extensive 
weekly out-put of steel rails. The cost of the additions 
is variously estimated at from 40,000/. to 60,000/., and 
the contractor (Mr. R. H. Hodgson, Workington) has 
undertaken to have the whole work completed by March 
next. While those additions are being made, the plant at 
Dronfield will be removed to Workington. The cost of 
removal is estimated at 34,0007. The works are at present 
connected with the different lines of railways, and also 
the harbour of Workington, but the London and North- 
Western propose not only increasing the railway facilities 
for the works, but connecting the town directly with the 
south. By the removal of the Dronfield Works the com- 
pany expect to save upwards of 50,000/. a year, in addition 
to a gain of 20,000/. on the despatch of rails to the port of 
shipment, making a total yearly saving of fully 70,000/., a 
sum equal to 19 per cent. per annum upon the capital 
that would be required to be raised to accomplish the 
removal, and equal to a dividend of 74 per cent. on the 
existing capital of the company. 

Improved Railway Communication between Manchester 
and the West Riding.—There has just been opened for 
passenger traffic by the Manchester, Sheffield, and Lin- 
colnshire Railway Company, a short but highly important 
connecting line, which will afford an almost direct route 
between Manchester, Liverpool, and the West Riding of 
Yorkshire, vid Barnsley. The line in question is hence- 
forth to be known as the Barnsley and Nostell line, a 
junction having been effected with the Manchester, Shef- 
field, and Lincolnshire line near Stairfoot, by an exten- 
sion of the South Yorkshire Coal Railway to Nostell, 
where it joins the existing line. There are three stations 
on the new extension, viz., Staincross, Notton, and 
Ryhill, which will give access to a district which for a 
long time has greatly needed additional railway facilities. 
Although the new service, taken as a whole, cannot 
scarcely be designated a through one, it will provide a 
new and important route between Lancashire and the 
great centres of the West Riding. 











DESTRUCTION OF THE JOHNSTON REAPER Factory.— 
One of the oldest reaper factories has recently been burnt 
down. This factory Aslenged to the Johnston Harvester 
Company, and was situated at Brockport, New York ; it 
was devoted exclusively to the manufacture of binders, 
mowers, and reapers, the latter having been made there 
during the last forty years. The works are being rapidly 
reconstructed on a much larger scale, and will be in operas 
tion by December next. 
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II,—Time for entering Opposition expires Tuesday, 






















































































SEPTEMBER 4, 1882, Dates oF APPLICANTS, | September, 26, 1882. 
In the Cases of Inventions communicated from Abroad the|| - — 
Names, &c,, of the Communicators are given in Italics ‘apt Sept. 1 | || No. Name. No.| Name. No.| Name. 
after the Applicants’ Names. | 4173 | Abel. Lavarenne. | Ships, and apparatus for for utilising the | ——— ~— re —— 
5 | an W Rettie, London. | Meters for water, aa ay | a oe P ine Ttavila nd) 2521 | Day, Green, 
08, | ode n. ings an a d Walk 
and | op AMES ig, | ABBREVIATED TITLES, to, | _—— heads ‘of rooms to their | Whiteley. | 2120 | McGill. oe | Clark 

Dates, ry 4176 | W.8. Hope, London. | Printing machines 2056 | Shipway. 2135 | Cuttriss (Lartigue). 

—_—|—_—— | 4177 | A. M. Tippet, Barrow- | Fish-bolts for railway fastenings, &o,| 2°59 | (Cuttriss). | 2786 | Clark 

‘in } in- Furness (Broussier).] 2154 | | Montgomerie. (Bourdon). 

29 4178 | D. G. FiteGerald and Secondary or storage batteries, 2060 | Wharton. —_| 2230 | Perkins. 2981 | Duke. 

4112 | Morgan- ‘Brown. Baths, | |) J. Jones, London. 2061 | Williams. 2234 | | Clark(Holmes| 3230 | Shaw and 

| Rosensiel | 4179 | Brandon, D’ Aragon. | Saas for railwa ay carriages, &e, || 2069 | Aspinall | __ & Steiner). Sydenham. 

4113 | Johnson’ “Willcox, | | Sewing and trimming knit goods, and|| 4180 | J. Jameson, Newcastle. for incandescent electric) °° Hadden 2252 Harding and | 3424 | Kershaw. 

| machinery for same, “Ta — (Soulages) | Harding. | 3425 | Cutler. 
4114 | J. A Spence and 3. | | Automatic nipper. | 4181 | J, Jameson, Nowoastie.| Apparatus for producing high |) 2°71 | err —_ 2268 | =. and | 3509 | Boult (Jenat- 
ichol, od | vacuum. | : q | zy-Leleuz 
am. 4182 P. J. | 2077 | Bell (Kattell).| 2287 | Glaser(Knab)} 3543 | Robi 
4115 | J. F. Spencer, tate Steam pumps. nan aed | a 1° AE Ate | 2079 | Lake 2299 | Lake any 3592 | Bolton. cs 
4116 | C. 0. Mcallum New- | Treatment of materials used in the Sept, | _, (Fletcher). | Gerald). | 3609 | Sidersky and 
pon-Tyne. | manufacture of “183. Wise, Réber. > ag | 2090 | Brownlee, 2332 | Cowan, Probst, 
a7) AB, Openshaw Bir | Machine for ‘wading’ lawn-tennis|| 4184 W, Baloy, “Wolver Heal al fencing | 2007 | Guelton. 4004 | Lake (Jobs). 

4118 | rr 2. Thomas, Wolver- | Casks or barrels, } 4185 | N. -hamgeon, B Brook- | Stoppers for bottles and jars, en Pencil 

ew — ‘eptember 1. 

4119 | G. F, | Propelling ships, | - ‘Tondon. | Voltaic batteries. } 

2 | R. Wik V. Raphael, Bally. | Self-indicating tea or coffee urn. be” spdhonneggd bemunaapgnatona No. |__ Name. | No. | Name. [| No. | Name. 

4121 | Boult. Hagedorn. Fastenings for a scythes thend beneeepanelll te -> O-? ~~ Ss 1882 1883 | 

4122 | Boult. | Lehmann, | hat Safety stirru 4189 A. W, Pattie, and | Steam engines applicable to three- mie |. I 

4123 | M. Richards, Brierly | Fil G. W. Robertson, | cylindersteam steering engines, &c, ~~ gi orine- | 1198 Kay, " | 1664 | Lawson & 

4124 | 8. Rosse, Brixton. | Metallic boxes, | 4190 | H. Defty, London, Apparatus to accumulate and utilise} 1g a | Sirech. 

’ 17 | Lewis. Hueb . | 1696 s 5 

4125 | we Suge, West- | Apparatus for roasting coffee. | oe wer of combustion | 1053 | Bulow. | 1202 Héddan | 10st | — 

minster. F | | Stuttaford. Harris & 22 

4126 | Lake, Fithian. | See accelerating driving mechan-, 4191 Must. Braith- | Hair-restorer. 1067 | Callot. yy 230 | ye 

4127 |. Wright, Malta, | lectrio controller and indicator for 4192 |B. Hammond &L. Gol- | Electro-h meter for measure-| i197, Steype. 1212 Reddie ‘| 2394 | Peppler and 

locks. denberg, London. | _ ment of electric currents. a ons | oe |; carter. 

4108 | J. Toy, Helston, and 8 | seschinery for reducing tin stuff to 4193 Beck. Chosson. ” | Machine for cutting, plesting, aa) 2S | 1214 | Lake (Olson). | 2490 | Higginson. 

"4 oe hens, Sith- | extract the metal therefrom, and sewing linings of |= — bn be ag = Turnbull. 
os re “ fen 

4120 | Haddan, Valfort, | —— oe Se See coverig and potting contents | 1162 Lake(Maximn (Parcelle). | 2748 | Bramwell. 

4190 | Haddan. Munsonand | | Manuiecture of boxes frem paper, &c,|| 4195 | 7. Coates, Carlisle, and | Manufacture of paper bas having | ims 1268 Watts and | 2966 | Brookes. 
Munson. N. Chandler, Hednes- side and bottom seams ta Weston). Swindells. | 2972 Gros & Sal- 

4131 | C.F. Claus, London, | Manufacture of silicate of zine, of ford, Stafford 3208 | Waters. 1282 | Gye. breux. 

, , ke, 4196 J. Lazenby, Darnall, Apparatus for recording votes, Tt | Shona 1310 | Beck 3064  Longsdon 

4132 | Swann. Parser. Apparatus for letting-off motion for Yorks, — wo | wee ae a | (Krupp). 

loo 4197 J. Warwick, Man- | Sewing machines. 1172 | Wauthier. | 1342 3066 | Strondley. 

4133 | Lake, Cross, | Pencil cases or holders, | | _ chester. 1192 Lake (Too). 1402 seufven 3108 — oe 

lo Tru 

A | |, 4198 &> Burr, Waltham. Galvanic batteries. | 1194 | Lake vroary ‘Dele ed | 3128 | Lowne. 

4134 Day, ety Some, sete | 8e Sept. 4 Boot, Stratford. . ails Guebhard) 

41 motions and cylinders 99 f 4 ipple, | Ho and other dredgers, —Sealed 5, 

4138 4 Finney. Map ester. me cabs and other vehicles. | amile Gonenoehs, x3. wd wi , » || ——— ae ees 

flanging Kelsey, jirming- | Handl | | 

4138 | @: Nobes, London, © daeaivaling conenates, | ; contain | No. | Name. No. | Name. No. | Name. 

4139 | J. Burras and W. Ren- for pressing wooller | 4201  H. Defty, London. | Aagerntae Se for | cae or gas 382 1882 | 1880 
ie Leeds. oar | i " 1093 | Ralph and | 1223 | Perry. 2366 | Sheehan. 

4140 | J a. ol and he Machines for spinning flax. } 4202 a Beem, Manches: | aiepinaie tir aieteen, | wx: wu nderhill 1281 Harding and | 2375 Gimi ~ 

. Schiltz. Pistons for fluid- ; - iliams yatkins. | 2423 | Th 

ae i. a og bee ~ ~pressure engines, | 4203 J | Keaaasmass Lon | Saas waste animal, fish, or other | 1098 | Taylor and | 1291 | Bonneville (Marcus). 
Preller. | 4204 | A. H. Wallis, Basing- | | Metal a or trucks. ji Wethered. | (Cornilliac | 2618 | Cromptom 

4143 | E. ees. Wolver- | Diving apparatus, &o. | @, mn || 1104 os — as ‘ ng = Ogle. 

° } n. 

4144 | Wise La Socises Manofucture of caustio potash and wr 7 ae st | ~ _aliatae we 1109 | Helliweil. | 1303 | Justice 3062 | Wynne. 
Anonyme Lorraine 4206 | 8. ‘A ae Gide, | Warming air before iuheiing, snd 1113 | Pearson. (Ryssel- 3183 | Clark 
Industrielle | | Gene | purifying, disinfecting, &c., such|; 1114 | Skaife. —aeee (Risler). 

4145 | Tongue, Keenan. Marine structures for the erection|| | _ air 1120 | Hall 1369 | Wall. 3187 | Brandon 

and support of forts, piers, &c, 4907 | F. Newton, London. | Magic lan tern lamps. | 1123) Annandale | 1417 | Smith. (Howatson). 

4146 | Grierson, Hughes, | Extracting juice from sugar cane and|| 4208 | R. and H. J. | Apparatus ft actuating railway), 1125 | Lebacq. 1427 | English. 3283 | Pitt 

apparatus employed erein aa London. signals and maintaining proper | 2133 | Clark (Dows),| 1586 | Young. (Graliot). 

4147 | 8. H. Emmens, Galvanic tension of the cords, &c. || 1153 | Zingler. 1592 | Vavasseur. | 3315 | Lake 

4148 | P. de Villiers, London. —— for generating intensify-| 4200 | Lake, Jebb. | Man of starch and food for; 1165 | Marshall. | 1838 | Bell and (Wallace). 

ng, and accumulating électrical || | animals, } sm | i. ioe Lee 3510 | Lake (Rowe 
ergy. ’ 8, harging bilge from 7 illiams. 2 & Perki 

4149 | Clark. Fiske. Apparatus for hanging electric a ee or | Discharging bilge water frum holds! 3161 | Ridal. (Schuthof) 3443 | Warren 

Aug. other lamps. Fg | Hayes. 2227 Eames. (Hopkins). 

TG} i iiniies tian Peni GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. = 2250 | Wright. 

4151 | 8. i bog * | Cou for railway wagons. | For Particulurs, see Corresponding Numbers in Lists of FINAL SPECIFICATIONS FILED. 

4152 | G. R. Hughes and T, | Means for the supply of ink to pens, || Applications for Patents Aug. 26, 1882, Nos. 936, 941, 943, 945, 948, 950, 958, 961, 974, 1879, 
Carw e, London, I1.—An d Septembe 1, | 2794, all of the year 1882. 

bo pire. rT. Soest Samee = | a» 28s o» 966, 971, bso 976, oe, SR, 980, 981, 984, 1088, 
. Robert and H. Chime and watches. 9 F of the year 1 

” a ony London 1863 3682 Forbes and Hayes. =— 729, 906, 1003, 1032, 1100, all of the year 1982. 

4155 . Eva; = of 2 drying | wv 9, a 990, 998, "1028, 1040, all of the year 

m ons, om t 
pb my: (Complete specif || INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF || ,, gi, 818, 985, 989, 998, 994, 1004, 1029, 1030, 1031, 

4156 | Groth, Zaruba and | Apparatus for introducing into the) COMPLET SPECIFICATIONS. 1033, 1084, 1070, 1620, all of the year 1882. 

“a SS aie ee &eo, | For Particulars see Corresponding Numbers in Lists of Sept. 1, ,, 1000, 1008, i016, . ear » 1020, Be t. 1058, 
£4 Statord P cycles. Applications for Patents. | y 

4158 | A. L Lineff London, | A tus for measuring elect PATENTS WHICH HAVE BECOME VOID. 

—— oo : No. | Name. No. | Name. No. Name | 1.—Through Non-Payment of the Third Year's Stamp Duty of 508. 
an | Mes Dror eee, | | 
us on.) 7 0 en 1882 1882 | 1882 Zo. | - 
4161 | Lawrence, Clo folding or binding i, -—e | 4004 | Lake (Jedd). | 4133 | Lake (Cross). 4155 | Adalbert, || _N® | ome, . 5 Se | eee ES ee 
eee |e ee eee || mata | le [Se eee 
" ratatou, ei }. ewus. {| 3353 | Morice. 3387 | Thompson 3413 | Bradshaw. 

4164 | J. M. i ea, 0B. we 5 iydraulic lifts, | & | lepmavtll | | 3356 | Morgan- dies | — 3414 — 

i rown e (Stoner). ‘arnes). 

4165 wa cin, Laon. Supplying heat to dwelling-houses, | HOTICES 10 PROCEED. (Porlier). } 3392 | Clark. 3418 | Henderson. 

Bept, Jj I.—Time for entering Opposition expires Tuesday, = f= aes 3393 JwShort veal =. Low. 
| vohnson ri onk. 
66 | J. Mayer, London. ery to aes imprognation| | September 22, 1882. we | ofeira don’) 3895 Bi lan 34 24 Davidson 
u | jar ' | oberton. i 

ed bef ng Instantaneous boat disengaging ap-/ x, / Name. | No.| Name. | No. Name. $370 | Hinks‘and "1 s40s | Leech and (Williams 

4168 | H, J,’ in- | Carbon for use in arc or incandescent || —--~ 2 Hooper. | _ Holland. & MeCand- 
slade, Bucks," electric L = applicable as porous || 1882 1882 ; 3372 | Cooper. 3404 | Griffin and less). 

; lates of secondary or other bat-|| 1685 Fewer) 2040 ate . Ag | 3375 eee — = ——_ 
es, &€. ier’ Peg valker. | atthews. ilson. 

1968 | Edwards 2126 | Worssam, Sutherland. | 3376 | Lake (Weiss, | 3407 | Hird. Asperen 
<0) * Gm, Set Paidle- whos (Hoffmeister).| 2192 | Allport. 3619 | Verity. Junior, "| 3409 | Haddan sss | Qua 
4170 J. Hopewell Salford. | Rocking chairs. 1976 | George 2237 | Johnson 3727 | Boulton and | and Co.) (Kennedy). | 3435 | Williamson, 
aif | &, p'Snowden, Sra | Safty couligs for wagons | 29) Fletcher. | | (DArmoneaD} | Dickie, gases to | more | So | Annie” 

(Hardinn).} 2811 | Mills(Jewe 4095 | Hendergon 3386 | Alexander (McCarty). 

4172 | V. Ba ah a Frames of bags, &, oss | mGAisnonski>| 3371 | Willigae. _ | (Leymarie). | (Yagn). 
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Il.—Through Non-Payment of the Seventh Year's Stamp 

















Duty of 1001. 

No. | Name. No. | Name. No. | Name. 
1875 1875 1875 | 
2931 | Tomlinson. 2951 Chadwick &j 2072 | Johnson 
2934 | Dixwell. | Jardine, (Heyl). 
2938 | Williams. 2954 | Smith. 2977 | Moy. 
2942 | Woods. 2965 | Wescott. 2982 | Harris. 

| 2986 | Mallinson. 

! 


198. Electric Block Signals, &c.: J. Rad Ret- 
ford, Notts. (6d. 2Figs.}—The signal lever is locked by a 
vertical bolt suspended over a projecting tongue forming part of 
the clip lock of the lever. A link attached to the armature of an 
electro- et is connected with the bolt. The electro-magnet is 
connected by the conducting wire with the block-signalling tele- 
graph instrument in such manner that an electric current is only 
passed to the electro- et when the block-signalling instrument 
stands at ‘‘line clear.” The effect of the current passing through the 
ee is to attract its armature, and thus draw the bolt 
free. The lever may then be moved and the semaphore lowered. 
When the line is ‘‘ blocked” the bolt hangs down in its vertical 
SS by its ee the signal being moved by 
e Sig (Ji 7 ’ a" 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 

















! 
No. Name. No. Name. No. | Name. 
1879 | 1879 | 1879 | 
3549 | Webb. 3516 | Oliver. 3520 | MacKenzie. 
3682 | Turner. 3506 | Poulsom. 3587 | Cheesbrough 
3810 O'Neill. 3507 | Faulder. (Sawyer). 
3476 | Thompson | 3519 | Lake $889 | Clark (Bour- 
(De Locht). | (Fisher). cort, sil, 
4580 | Soper, 3556 | Grover. and Co.) 
509 | Crompton. 3517 | Abbot and | 8548 | Massey. 
3536 | Crowley Dymock. 3565 | Elmore. 
| (Hollstréim 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 














No. Name. No.| Name. No. Name. 
1875 1875 1875 | 

3090 | Tenwick. 3105 Conquest 3125 | Smith. 
3109 | Waithman. (Tucker). | 








WOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 
E. W. Parnell and J. Simpson, Liverpool. No. 4188 of 1878. In- 


264. Apparatus for Sounding the Depth of Liquids : 
T. Bassnett, Liverpool. [6d. 4 Figs.)—Relates to instru- 
ments in which the pressure of a head of liquid compresses air 
within an enclosed space, a portion of the liquid remaining to 
serve as a record of compression, (January 19, 1852), 


271. tus for Purifying Grain, &c.: H. J. 
Hadaan London. (P. Lefebre and J. Nagel, Brussels). (6d. 
2 Figs.}—The material is caused to fall against an upward current 
of air produced by a rotary ventilator which carries off the 
lighter particles, and allows the grain to pass downward when it is 
met by another upward current. This carries the grain to a 
hopper, whilst the heavier impurities such as stones fall down 
into a receptacle provided for the purpose. (January 19, 1882). 


300. Fire Batinguishing and Alarm Apparatus 
for Use in Theatres, &c.: W. R. London, (H.S. 
Maxim, Brooklun, U.S.A.) [8d. 8 Figs.}—Under the influence of 
the high temperature produced by a fire, springs close an electric 
circuit, when by the action of the electric current the lever of a 
valve is rel and water supplied through nozzles to the different 
floors of the building. (January 20, 1882). 


339. Electric Lamps: E. de Pass, Lon- 
don. (B. dodank, Paris). (6d. 4 198. }—Electric - 


a by means of novel apparatus termed “ resistance 
nces,” which may be placed at any convenient distance from 
the lamps. The figure represents one arrangement. The current 
from the dyaamo M flows into the low resistance coil A and thence 
to the lower carbon of thelamp L, passing through the lamp and 
returning to the other terminal of the machine by the route 
shown. The high resistance coil B is ina shunt circuit between 
Q and S, this circuit also including a number of resistance coils 
R, a portion only of which is shown. An indicator Z travelling 








provements in the manufacture of alkalies. Any person ig 
to oppose such application must leave particulars in writing of 
their objection at the office of the Solicitor-General, 11, New 
Court, Carey Street, London, within twenty-one days from the 
date of the London Gazette in which this notice is published. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING SEPTEMBER 2, 1882. 

Abstracts marked with a * relate to applications not ded 
with. The number of Views given inthe Specijication Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 


1877. 

1300. Manufacture of White Lead: J.C. Martin, 
Richmond, Surrey. [4d.}—The process described in the 
specification of this patent, where precipitated white lead or other 
white lead requiring to be in in specific gravity had mixed 
with it oxide of lead, remains substantially the same, whilst two 
of the eight original claims, the second and sixth, are struck out. 
The first of these two lapsed claims referred to the production of 
the oxide of lead by the alternate exposure to the atmosphere, 
and abrasion of metallic lead in a wet or dry state or by heating 
carbonate of lead in a retort, and the second of them to passing 
the solution flowing from the metallic lead alternately to two or 
more vessels for precipitation. (Disclaimer and memorandum 
of alteration. July 29, 1882). 


1880. 
1385. Electric Machines and Motors: The Edison 
Electric a Company. (Fdison’s Patent). [4d.]—This 

tent originally related to (1) forming the cores of armatures of 
Prin discs of iron separated by discs of paper; (2) to setting com- 
mutator brushes at an oblique angle to the axis of the commutator ; 
(3) to giving the commutator an endwise reciprocating motion to 
prevent grooving at the brushes ; (4) tocontrolling the speed of an 
electric motor by breaking its circuit by means of a centrifugal 
governor when the speed is too great ; (5) to controlling the speed 
of an electric motor by the hand brake ; (6) to interposing belts or 
gearing between an electric motor and the machine it drives. All 
these points are now abandoned except the first, and the specifica- 
tion, which originally filled four and a half pages, now occupies 
only half a page. (Disclaimer and memorandum of alteratwn. 
January 12, 1882). 

1881. 

5222. Ladies’ Cloaks and Dresses: I. Lodja, New 
Vork. {4d. 4 Figs.}—In the front part is an incisure, at one 
side of which a short sleeve is attached so that when desired it 
may be brought within the garment. (November 29, 1881). 


5400.* Electric Light Lamps or Lanterns: T. 
Rowan, London. (2d.|—A series of lenses are used to sub- 
divide and diffuse the concentrated light. (Protection not allowed. 
December 9, 1881). 

5450.* Body Garments for Females: G. D.Cardew, 
London. (Madame D. du Mont, Paris). (2d.]—For the more 
convenient suckling of infants, slits are provided in the garments. 

December 13, 1881). 


5578.* Transmission of Motive Power: W. G. §S. 
Mockford, London. (2d.)—The endless band has one or 
more turns round the — so as to obtain increased hold. (Pro- 
tection not allowed. vember 20, 1881) 


5632.* Construction of Incandescent Lamps: J. 8. 
Sellon, London. (2d.)—Opal glass is employed as a substitute 
for transparent glass. (Protection not allowed. December 23, 
1881). 

5722. Preventing or Lessening the Effects of Ex- 
plosions in Coal Mines: I. S. McDougall, Manchester. 
{2d.]}—By scattering deliquescent salts through the air and over 
exposed surfaces. (Protection not allowed. December 30, 1881). 


1882. 

17. Apparatus for Increasing the Heating Effect 
of Fuel and Diminishing the Production of Smoke in 
Furnaces: G. D. Peters, London. (8d. 7 Figs.|—By 
means of a nozzle injection apparatus, jets of steam with or with- 
out atmospheric air are admitted ‘above the fuel through a hollow 
perforated fire bridge. (January 2, 1882). 


over a graduated scale inserts more or less of the resistance R into 
the derived circuit according to its position upon the insulated 





rodO Ol, By increasing the resistance R the core C D is attracted 
towards F, while by diminishing the resistance the core moves in 
the direction of E. In practice the index Z is set to show the 
number of ohms on its scale corresponding to the resist. of the 
lamp. Should the resistance of the arc increase the core is moved 
towards E and striking the spring « breaks contact at il. The 
lamp regulating bobbin is by this means introduced into the 
derived circuit, and causes the release of the up carbon. By 
giving a very slow movement to the carbons an almost continuous 
regulation can be obtained. Other modifications are described. 
(January 23, 1882). 


352. Aupegetne for Suiting Cheese: W. Chisholm, 
Hawick, N.B. [6d. 4 Figs.|}—The operation is performed by 
winding up an endless wire which passes over wheels in connexion 


with toothed gearing. (January 24, 1882). 





361. Electrical Conductors or Cables: W.R. Lake, 
London. (H. A. Clark, Boston, U.S.A.) (6d. 11 Figs.}—One 
object of the invention is to prevent the inductive action between 
the different conductors of a series lying adjacent to one another. 
The insulated conducting wires are side by side upon a sheet 
of conducting material, or if preferred, the conducting material 
with the series of insulated conductors may be rolled up into a 
tubular form, when the external conducting material will also 
serve to protect the insulated conductors from injury. Several 
concentric layers may be employed to form a com cable, in 
which case the tubular conducting material on both sides of the 
wires will co-operate to divert the inductive effect of the currents 
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flowing through the latter. To still further neutralise inductive 
action the wires are crossed at intervals. Another object is to main- 
tain the central position of the conductor in insulated wires during 
the process of vulcanising. To effect this a vulcan chamber 
A isemployed having steam pipes B B running through it. DD 





are moulds each in two parts, one shaped to receive a round cable, 


and the other a cablein the form of a flat belt or band, G G. 
They run in the direction of the length of the oven, and 
through an opening E in each end F, and project as shown. e 
vulcanising p' sin the usual manner, successive portions of 
the cable being brought under the action of the oven. (Jan- 
uary 24, 1882). 

Converting Reciprocating into Ro Motion: 

London. (fF. Eling, Algersdor/, Bohemia 

(4d. 5 Figs.}—Has for object to overcome the dead centres of the 
usual crank mechanism without loss of motion and power, and 
consists in a shifting crank-pin guided to move in a path eccentric 
to the crank axis. (January 24, 1882). 


382. Apparatus for ‘Withering and Drying Tea: 
J. H. Jo’ London, (J.C. Allen, Bengal) (6d. 5 Figs.) 
—At the same e and by the same fires that the drying is 
effected, steam is raised for working the machinery for the rollin 
and other processes. Further consists in improvements on Paten 
4254 of 1877. (January 25, 1882). 


393." Manufacture of Cu &c.: H.M. Marsd: 
Sheffield. {4d.}—Consists in the blade being of two qualities 
$. a in the form of handle and other details. (January 26, 


$97. Gas Engines: Cc. Emmet, Leeds. [10d. 15 Fiys.) 
—In this engine air is forced into the cylinder to expel the pro- 
ducts of combustion, and the gas is injected into it afterwards 
by a pump before the compression takes place. It is not neces- 
sary to rotate the e e by hand in starting it, as the charge can 
be forced into the cylinder by a stroke of the gas pump, and can 
be exploded by rotating the igniting valve. Both of these pieces 
can be = ted without moving either the piston or crank- 
shaft. ig. 1 is an end view of the engine, Fig. 2 a 
central section, Fig. 3 a transverse section through the 
front end of the cylinder, and Fig. 4 a section through the gas 
ump. The rear end of the cylinder receives the explosive mix- 
ure, while the forward end acts as the air pump, drawing in its 
charge through the valve d, and delivering it through the valve e 
into the reservoir f. The exhaust of the products of combustion 
takes place through the 7 h, when the piston is at the end of 
its stroke, and is controlled by the valve g, which is operated by 
the shaft o. Gas isdrawn into the pump q (Fig. 4) at each alter- 
nate stroke of the engine, and when the speed is not excessive is 
delivered ge the grid z into the cylinder at the succeeding 
stroke. The clearance of the pump may be varied by screw- 
ing the plunger along the pin shown which can be readily dis- 
connected from the a to move the plunger by hand in 
starting the engine. he valve ¢ does not lift to admit 
S from the supply into the pump until the fluid remain- 
ing in the clearance space has expanded to atmospheric 
pressure. The delivery of gas from the pump to the cylinder is 
controlled by a valve, which is opened by the a when 
the speed of the engine is not above the determined amount. 1 is 
a relief valve, also operated by the governor reciprocally with the 
gas valve, that is when the latter is closed against entry of gas to 
the cylinder, the valve / is opened to permit the contents of the 
cylinder, that is air only, to freely into the air without under- 
going compression. The igniting valve is a revolvin ewe pe) 
containing a jet that receives a supply of gas and is lighted and 
blown out at every revoluti I diately after its extinction 
it is placed in communication with the air pump, and a current of 
pure air is drawn through it to sweep out the products of combus- 
tion. The lubrication of the cylinder is effected by the wick a 




















(Fig. 1), and a small valve that closes during the acting stroke. 
The operation of the engine is as follows : The piston being in the 
= shown and the space a filled with air, the Eper is worked 

y hand to inject a charge of gas into the cylinder. It passes 
through the grid z and ms the iffused with the ex ion of a 
portion that enters the chamber y, as this forms a priming charge 
of ra explosive power. The igniting valve is now rotated 
and the mixture — in the cylinder and the engine started. 
This piston moves forward, compressing the air before it into 
reservoir f until it reaches the end of its stroke, when the exhaust 
valve g and the air inlet valve (Figs. 1 and 3) are simultaneously 
opened. The compressed air rushes into the cylinder, driving the 
products of combustion before it through the port h, and when 
these are expelled the gas valve opens and the gas mingles with the 
air already in the cylinder, and is compressed by the return stroke 
of the piston, By providing a larger pump with suitable valves 
the gas may be partially diluted before it enters the cylinder. 
The specification also describes a vertical engine embodying the 
same principles. (January 26, 1882). 


418. Lathes: J. Dewrance, London. [ls. 15 Figs.)— 
For lathes employed in repeating similar work the upper shde of 
the slide rest is fitted with a centrally pivotted square or Poly on 
block along the sides of which the tools are clamped. spring 
bolt retains the block in any of the positions to which it may be 
turned to present one or other of the tools to the work. Has 
reference also to a method of screw cutting; to an ‘arrangement 
of a lathe saddle, upon the vertical face of which a slide works 
up and down, &. (January 27, 1882), 


424." A tus for Preventing Waste of Water 
from Lava’ and Baths: M. Ingram, q 
(2d.}—The supply pipe connected to a receiver becomes closed 
when the tap is turned on, so that only the quantity contained in 
the receiver can be drawn off at one time. (January 27, 1882). 


425. Machin for Dam: Paper for Prin . 
&c.: AS in- Manchester. 6d. 4 Figs.]—This consi: 
of a revolving drum [oder on its vem hery with narrow perfo- 
rated troughs for subdividing the liquid to be thrown upon 
the paper, and arranged in combination with a screen of ne 
silk gauze, which further subdivides the water. (January 27, 
1882), 





428." Artificial Hands for Cleaning and Exhibit- 
ing Gloves: A.W. Child, Friern Barnet, Middlesex. 
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onyei med with j inted ists, thumbs, and fingers. (January |} _ 457," of Iron Kitchen Utensils: H.| 496. Central-Fire Cartridges: C. 8. Bailey, Wal- 
a ley Serta + peemaeresiay re » Berlin. (2d.]—So as to combine the advantages of | tham Abbey. [6d. 2 Figs.)—The object of the invention is to 

Feeding Wool to Machinery, &c.: wrought and cast iron, (January 30, 1882). prevent the escape of gas from the cap chambers of central fire 
1" and T. £. Ainsli and J. Shaw, cartridges into the breech mechanism of h less guns. To 


. Cliffe ° ie, Go 
uddersfield, Yorks. (6d. 4 Figs.|—The material is trans- 
ferred from the hopper to the scale pan by the operation of a 
series of reciprocating bars fitted within the hopper. (January 27, 


1882). 
Automatic Lathes for Cu’ “Threads, 
aut F. Wirth, Frankfort-on. (G. and E. 


(8d. 


h. 


eyne, Offenbach "Germany). 17 Figs.|—The apparatus 
pen My pe rotating hollow stock E through which 
the rod to becut into screws is fed; a poppet headstock N carry- 
ing screwing dies in its nose ; a turning tool on the arm DI, and 
cutting-off tool on the arm b. The headstock is provided with 
three grooved pulleys, one of which, P, can be conn to and 
disconnected from it by a friction coupling —— by the cam G, 
driving it rapidly in one direction while the turning operation 
ig in progress ; a second pulley P! serves to drive the headstock 
slowly while the article is being screwed, while the third pulley 
drives it rapidly in the reverse direction to withdraw the screw 
from the dies. The wire or rod X, after being inserted in the 





mandrel, is nipped by a pair of internal claws in the ring R operated 


Fig.1. 
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by the cam F, and then the ring and claws are moved bodily 
forward along the mandrel by the cam B, the exact length of the 
screw desired, carrying with them the rod. The chuck Q is now 
brought into action by the cam E!, and takes a firm grip on the rod, 
whereupon the ring and claws R leave hold and move back. The 
cam K then acts upon the rodi of the turning apparatus b!, and 
the chisel is brought to bear upon the wire, at the same time 
the slide rest M, through the action of the cam D, is shifted 
forwards, carrying the turning tool for a certain length, which 
is regulated by the bevelled parts of the cam D, and the segment 
of the cam K. When the turning is completed, the speed of 
rotation is reduced as explained above, and the spindle N of 
the poppet forced up by the cam A until the dies engage with 
the rod to screw it, and cut it for the desired length. The 
mandrel is again reversed and the dies drawn off by a spring, 
and finally the cam I forces up the cutting tool and severs the 


furnished article, (January 27, 1882). 

432. Machin for Trimming or Dressing the 
Edges of W: ion Pac Cases, &c.: F. Myers, New 
York, U.S.A. (8d. 11 Figs.|—These are caused to pass over a 


table to rotating cutters by means of an endless chain. (January 
28, 1882). 


433, Manufacture of Cyanogen Compounds and 
Ammonia: L. Mond, Northwich, Cheshire. (6d. 2 Figs.) 
—Is an improvement on the Marguerite and Sourdeval process, 
and consists in the preliminary heating of the mixture of barium 
carbonate, or oxide, and carbon, in a reducing flame until they 
form a pasty mass, and the breaking up of the mass after cooling 
into lumps for the formation of cyanogen compounds or of am- 
monia by contact with nitrogen at an elevated temperature. 
(January 28, 1882). 

436, tus: J. 


Electric Telegra h Printing Appara’ 
Imray, London. (/. 3 Baudot, Paris). [ls. 


26 Figs.) 
—Rela to an apparatus with multiple transmissions. e 
sending of a letter includes two distinct operations, the trans- 
mission of the signal and the translation of this signal and im- 
pression of the letter. The signals are formed by means of 
commutator levers worked either by the operator or the machine 
itself. At the receiving station the signals are reproduced by 
means of mechanisms actuated by electric currents, and are 
communicated to a translating instrument. (January 28, 1882). 
437." Effecting Pireproct Se tion of the Stage 
Proscenium in Theatres: J.Imray, London. (X. 
Pfaff, Vienna). (4d.)}—A fireproof curtain and frame is rai 
and lowered by hydraulic apparatus. (January 28, 1882). 


442. Nailing Machines for Manufacture of Wooden 
Cases or Boxes: F. My New York, U.S.A. 
{8d. 19 Figs.}—Is an improvement of former letters patent 


3555 of 1880 and 795 of 1881. Refers to combinations 


(January 28, 1882). 


43. A tus for and Closing Carriage 
Doors: G.V. heeled Maro (6d. 2 Figs.}—Has refer- 
ence ly to Hansom cab doors, which are opened and closed 


especially 
by the driver by the operation of wheels and racks. (January 28, 
1882) 


Docks for Fuspesting and Bega 
Submarine Portions of ips, &c.: C. J. Fox, 
B and Sanderson, New Yor 
U.S.A. (6d. 12 Figs.}—Cofferdams are provided with hin 
arms which extend so as to form a joint with the object to which 
they are applied, by the pressure of the water on the outside. 
(January 28, 1882). 
454. Metallic Brushes, &c.: G. and E. Ashworth, 
. [4d.J—Are connected to an apparatus capable of 
generating a galvanic or magnetic current. (January 30, 1882). 
456. Machinery for , Grinding, Pulveris- 
, and Redu Cc. ¢ E. Dul- 
Surrey. (6d. 2 Figs.)—The material is fed into a hollow 
revolving chamber fitted wit spring rollers between which and 
the inner circumference of the ber the reduction is eff 
(January 30, 1882), 


of parts, 





458. Coal Machinery: M. and C. Sasaen, 
Spennymoor, Dur’ (8d. 15 Figs.J—A revolving 

dvancing head is worked by an engine by means of compressed 
air or other motor fluid. (January 30, 1882), 


459. Perambulators, Bath Chairs, &c.: E. Andrews, 
Sud , Suffolk. (6d. 13 Figs.|—On releasing the handle, 
brakes automatically on one or two wheels. (January 30, 


1882). 

461. Railway Signalling Apparatus: C. Barker, 
Thetford, Norfolik. (2d.|—A lever fitted to the train, in 
coming into contact with a projection on the line, strikes a gong 
—— to the driver hig position on the line. (January 30, 


462, S&S the Tubes of Tubular Steam Gene- 
rators: J. , Plaistow, Essex. (6d. 8 Figs.|—This 
invention was described and illustrated in ENGINEERING, page 557, 


last volume. (January 30, 1882). 
464.* Tricycles and Bicycles for Travelling 
Water: Wd. Rock, J: 4 [2d.]}—Have hollow ing by 


drums of low specific gravity. (January 31, 1882). 


467." Bicycles, Tricycles, and Veloci, : JW. 
Golding, tendon. (2d P Relates to phe en nay oe the 
wheels, and to a driving band. (January 31, 1882). 


468.* Apparatus for Sliding Window 
Sashes, &c.: m. ([2d.J—Is a combina- 
tion of hinge plate, roller, and rubber pad. (January 31, 1882). 


469. Boilers and Furnaces for Green- 
houses, &c.: J. Parkinson, Caton, Lanc. 5 Figs.) 
—With shallow arched water spaces or shelves one above another, 
amongst which the flame and hot gases take a serpentine course. 
(January 31, 1882). 

472. Dynamic Cooling Apparatus: H. E. Newto 
London. (L, Allen, New York). (6d. 1 Fig.}—The ae 
lies in employing air primarily compressed much above the atmo- 
spheric pressure as the refrigerating agent. Ais the steam engine, 
B the air pump, Ca reservoir in which the air delivered by the 
puimp is cooled, D an air engine in which the cooled and com. 


























pressed air expands and does work, E is a surface condenser in 
which uncongealable liquid is cooled by the expanded air, which 
after absorbing heat flows again to the compressing pump to go 
through the same cycle of operations, the terminal pressure in E 
being, however, at several atmospheres. (January 31, 1882). 


474." Appliance for or Holding Docu- 
ments, &c.: H. R. ion, [2d.}—This pro- 


visional specification is not clear. (January 31, 1882). 


475.° Refrigerators: A. Samuel, London. (¥. J. 
Lissons). (2d.]—Are formed with double walls of glass with inter- 


vening air spaces. (January 31, 1882). 
477. ufacture of Springs: H. J. Haddan, 
Lo: (W. Barnes, Washington, U.S.A.) [6d. 7 Figs.J— 


Has referenee to the production of coiled springs, the band of 
which gradually differs in size, and consists in the combination 
with the rolls, of a train of gearing adapted so to actuate adjusting 
screws as to cause one of the rolls to gradually recede from the 
other. (January 31, 1882). 

480.* Braces, &c.: L.A.Groth,London. (C. Vorberg, 
Cologne, Germany.) ([2d.]—A combination of braces, bandage, 
waist belt,&c. (January 31, 1882). 

481.* Crinolettes: E. Baker, London. (2d.]—Are 
provided with pockets which may be inflated by blowing. (Jan- 
uary 31, 1882), 

482. Latches and Locks: E.R. Wethered, Wool- 
wich, Kent. (6d. 10 Figs.J|—A sliding bolt is operated by 
levers with handles Lin them, which by their weight tend to 
throw the bolt forward. (January 31, 1882). 


Frames of Stands for Cruets, &c.: W. e, 

irming’ [6d. 5 Figs.]—With a fixed outer frame is com- 
bined an inner sliding frame, carrying the bottles. This is sup- 
ported in a raised position for locking, and permitted to descend 
to release such bottles by means of cams fitted to a horizontal 
spindle. (January 31, 1882). 

484. Finger Rings, &c.: W.R. Lake, London. (2. 
J. LaGrange, Philadelphia, U.S.A.) [6d. 5 Fig ‘ 


l 8.)—Are made 
up in segments so as to expand and contract. (January 31, 1882). 


486. Hot-Blast Stoves: E. A. Cowper, Westminster. 
{4d].—Steel pipes are used in the construction of hot blast pipe 
stoves. (January 31, 1882). 


488. Dashing 9 r Piston and Valve Rods, &c.: W. 
R. Lake, London. (The Matthews Steam Spring Pack- 
ing Co., Boston, U.S.A.) [6d. 10 Figs.]—Relates to the packing 
of valve or other rods by carrying the packing on or with the rod 
in a packing cylinder. (January 31, 1882). 


490. Sp Motor A tus for Tram-Cars, &c.: 
WR. Laue London. (PT. Larimore, St. Louis, U.SA.) 
(6d. 8 Figs.]—Spring bands coiled by the running of the car 
act upon the wheels when uncoiling. (January 31, 1882). 


491. Machine Guns: O. Jones, Philadelphia, U.S.A. 
(10d. 18 Figs.)—Chiefly relates to feeding the cartridges to, and 
extracting the empty shells from, guns of the Gardner and Norden- 
felt class by means of plungers operated by cams, their forward 
movement feeding the cartridges and their return movement ex- 
tracting the empty shells by means of a hook connected to each of 
the plungers. (January 31, 1882). 

494.* Lubricants: G. L. Scott, Manchester, and H. 
Reagan, Altrincham, Cheshire. [2d.}—Mineral oil and oil- 
yielding es are ground together. (February 1, 1882). 

495. Machinery for Sawing Wood: J. Smith, Roch- 
dale, Lanc. (6d. 11 Figs.)—Consists in feeding the wood by 
pressing it between an endless chain receiving motion from the 











and ap roller. (February 1, 1882). 


this end the cartridge is provided with an outer cup g, which en 


tirely envelopes the cap chamber. This cup is of metal sufficientl 





thin for the blow of the plunger to be delivered effectually to the 
cap d, and the necessary strength to prevent concaving is fur- 
nished by the inner cup b. This is corrugated previously to being 
inserted into the cartridge and is forced into the bead g! by pres- 
sure. (February 1, 1882). 
for Cutting Oval and Circular 
: A. Muir, Manchester. [6d. 5 Figs.]— 
The tool is fixed to a wormwheel rotated by a screw, and at the 
same time caused to slide in grooves, whereby the desired travel 
is given to the cut. (February 1, 1882). 

499. Machin for Sizing and Wringing Hanks: 
J. ,B burn, Lanc. (6d. 3 Figs.|—The hank, 
after ere rotated by rollers through the sizing m atter, is hung 
horizontally on two hooks, one of which forms part of a rotative 
spindle. (February 1, 1882). 

502. Marine Boilers: A. Gibb, Greenwich. {[éd. 
3 Figs.]—This invention has for its object the utilisation of the 
waste heat of the products of combustion for heating the bottom, 
sides, or back of marine boileers. It was illustrated and described 
on page 96 ante of ENGINEERING. (February 1, 1882). 

503. Suspension Lamps for Bicycles, &c.: H. 
Salsbury, London. [6d. 7 Figs.}—Has reference to details. 
(February 1, 1882). 

508. Appliance for Withdrawing Aerated Liquors 

: F. E. Wood, Workington, Cumber 
(6d. 2 Figs.)—The internal stopper is je pra by pressing into 
the neck of the bottle a tube, the upper end of which is fitted with 
acock. (February 2, 1882). 

509. Manufacture of Salt Cake and Muriatic Acid, 
&c.: G. S. Hazlehurst, Runcorn, Cheshire. [éd. 
4 Figs.)}—By means of hermetically sealed revolving retorts in 
combination with scrapers and a vitriol jet. (February 2, 1882). 


510. Apparatus for Sli or Pulling Boots and 
Shoes from Lasts: G. Giouces- 
ter. [6d. 3 Figs.|—By means of two levers connected at right 


angles, one of which hooks on to the upper and the other presses 
on the soleasa fulcrum. (February 2, 1882). 


511. Turntables for Reversible C: es: W. 
Morris, B: ham. (4d. 4 Figs.}—The body and plat- 
form are each fitted with a ring, a pivot being secured in the 
centre of the lower ring on which the body turns. The two rings 
are locked by ball-and-socket catches. (February 2, 1882). 

512. Steering Gear: T. Archer, Dunston, Durham: 
(6d. 5 Figs.}—Relates to differential gear combined with clutch 
mechanism whereby a powerful leverage is brought to bearon the 
rudder chains. (February 2, 1882). 

515. Silv Giass: J. E. Pratt, London. [44.]— 
The operation is performed upon an inclined instead of a flat 
table. (February 2, 1882). 

516. Springs for Mattresses, Chairs: F. Wirth, 
Frankfort-on-the-Maine. (J. 4. Widemann, Basle, Switzer- 
land). (6d. 4 Figs.}—Each consists of two arms or bows con- 
nected by a spiral spring joint, and receives the weight upon its 
free end. (February 2, 1882), 

521. Apparatus for Making Cigarettes, &c.: R. 
Waliwore Manchester. [6d. 23 Figs.|—Consists in a flat 
plate having a tobacco receptacle hinged to it, so as to turn against 
the plate, and compress the tobacco and paper. (February 3, 


1882). 
544. Apparatus for Cutting or Divi Bricks, Tiles, 
or from Plastic ay London. 
ivided to the 


Clay, &c.: G. 
(8d. 14 Figs.)—The stream of clay is automatically 
length required to form a number of bricks before feeding to the 
cutting table, by the release of a spring shaft causing the descent 
of a guillotine wire. (February 4, 1882). 
551. Treating Fibrous Material to Remove Incrus- 
ta Substances: F. W: 


a $ . Frankfort -on-the- 
Maine. (Society for the Manufacture of Wood Pulp, Grellingen, 
Switzerland). (2d.)—By ooiling it with a watery solution of 
ammonia in a closed vessel. (February 4, 1882). 

552. Knif Machines: W. H. D. Jones, 
London. [6d. 12 Figs.|—Two rings of leather between which 
the knife is inserted are pressed towards each other by the elastic 
spokes of revolving discs to which the rings are secured. (Feb- 
ruary 4, 1882). 


563. Arc Electric Lamps: A. J. Jarman, London. 








[(7d. 6 Figs.]|—A solenoid A, Fig. 1 (or electro-magnet) is mounted 








in such a manner as to be adjustable with regard to its core D so 
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that the desired amount of attraction may be produced with 
varying currents. The base of the core is provided with lugs E, 
carrying pins or rollers F upon which slide crossbars pinned at 
their cen and carrying the gripping pieces H H! accurately 
fitted for embracing the upper carbon-holder. Rew a current 
flowing through the coil the core is impelled upwards, first causing 
the crossbars to straighten and to clutch the carbon-holder, then 
to lift it and establish the arc, the length of which can be regu- 





ated by lowering the solenoid A on the pillars BB!. By means 
of the crossbars a parallel] motion is imparted to the clutch pieces. 
When two or more lamps are arranged in series the shunt coil or 

tor shown in Fig. 2 is employed. A represents the solenoid 
of the lamp, to the left of which is a smaller solenoid wound for 
high resistance and forming a shunt to the lamp circuit. Upon 
the resistance of the arc increasing the high resistance coil comes 
into action, and attracting the core P, diverts the current through 
thecoil K. This in its turn attracts the disc-shaped end O of the 
core P and thus holds the contact bar F firmly against the contact 
piece J. Modifications are shown. (February 6, 1882). 

584. Brake Blocks or Shoes for Railway Vehicles: 
J. Heald, Cardiff. (4d. 4 Figs.|—Refers to an economical 
method of substituting new brake blocks for old ones. (February 
7, 1882). 

633. Anti-Corrosive Paint: A. Riegelmann, Hanau, 
Prussia. [4d.]—To ordinary paints are added caustic anhydrous 
alkaline earths occluded in hydro-carbons. Packing paper is pre- 

i by coating paper with the above paint on one side and with 
chrome glue on the other. (February 9, 1882). 


672. Welding Metals: C. D. Abel, London. (J. 
Lajitte, Paris). [4d.]—The fluxing material, such as borax, mixed 
with filings of the metal to be welded, is agglomerated under pres- 
sure, and applied in the form of athin sheet. (February 11, 1882). 


1083. Floa hts: J. Imray, London. (J. 
Pintsch, Berlin). {6d. 2 Figs.|—Consists in adding a high-pres- 
sure burner to the low-pressure burners described in a former 
Patent 4515 of 1876, so that when, by reason of shocks, the low- 

ressure burners are extinguished, they may be rekindled by the 

igh-pressure burner. (March 6, 1882). 

1183. Corkscrews: G. W. von Nawrocki, Berlin. 
R. Hessel, Berlin). [4d.}—Above the screw is a conical enlarge- 
ment for breaking up a drawn cork when screwing into a fresh 
one, thus rendering their removal by hand unnecessary. (March 
11, 1882). 

1958. Steam Boilers: G. W. Hawksley and M. Wild, 
Sheffield. (6d. 12 Figs.|—On the return principle with hori- 
zontal or inclined tubes in vertical shell, which is flattened at one 
part to constitute a tubeplate. Different modificati are de- 
scribed. (April 25, 1882). 

2278. Manufacture of Oxide of Lead: H. H. Lake, 
London. (G.7. Lewis, Philadelphia, U.S.A.) [4d.]}—By sub- 

ecting lead fumes to the joint action of carbonate of soda and 

eat, by roasting, or boiling and roasting. (May 15, 1882). 


2302. Manufacture of Decorative peomepensnaios 
for Windows, &c.: J. Mitchell, Paris. (2d.)—Of thin. 
sheet gelatine, &., which may in some cases be painted upon 


(May 16, 1882). 





2526. a or eto-Electric Machines : W. 
R. Lake, London. (J./. Wood, New York). [6d. 4 Figs.)— 
This invention relates to a device for shifting the brushes of a 
dynamo-machine to a more or less favourable position around the 
commutator. The brushes A h are carried on a frame i having a 
toothed segment, as shown, into which gears a pinion m worked 


Fig.t. 


(mu 




















by a handwheel n. Fig. 4 represents ser pe the catch bolt u 
for holding the handwheel at the desi adjustmeut. The 
movable bolt part has the form of a grooved sleeve and slides over 
a hollow stud wl screwed into the side frame of the machine. A 
spring enclosed within the hollow of the sleeve tends to press it 
into engagement with the notches o in the rim of the wheel. By 
pressing the sleeve back its point may be dise: ed from one 
notch, the wheel turned round to the desired position, and then 
fixed by allowing the sleeve to’spring back into the notch opposite 
to it. (May 27, 1882). 

2561. Scouring, Setting, and G Leather and 

Hides: F. A. Lockw , 

{10d. 20 Figs.]—Has reference to a setting out and combination 
of parts. ay 31, 1882). 





2563. Mioctese Lanspe @ Tighiing Apparatus: W. 
R. Lake, London. (J. J. Wood, New York). (6d. 3 Figs.J]— 
Has reference to devices in arc lamps for cutting a faulty one out 
of circuit when its arc fails or becomes abnormally long by the 
failure of the feeding mechanism, &c. The cut-out contrivance is 
combined with the regulating magnet of the lamp, the abnormal 
attraction of which upon its armature operates to trip a catch 
pormeanastiy cutting out the faulty lamp. In Figs. 1 and 2, e is 

e upper carbon-holder, the rack of which engages with one of 
a train of wheels carried in the rocking frame f. This frame is 
pivotted at /1 to the armature lever i and is connected to the flat 
spring j, which is secured at its inner end to a pillar j1. The 
armature lever is an open T-shaped skeleton frame pivotted 
between the standards ¢ ¢ on trunnion screws c! at a point below 
the centre of the frame f. The magnets kl are of the ordinary 
high and low resistance forms respectively, and the former are 
placed in a shunt to the lamp circuit. When the lamp is out of 
circuit the springs n n} will depress the) frame /, thus withdraw- 
ing the escape wheel of the train from the stop tooth A carried by 
spring j, and allowing the carbon-holder to descend. Upon the 
current flowing the direct magnet / will be excited, and depress- 














ing the armature m move the lever i and lift the train of gearing 
and carbon-holder bodily, separating the carbons and bringing the 
escape wheel against the stop tooth h. p indicates a hand switch 
by which the lamp may be thrown out of circuit at will. It is 
mounted on the stem Ol! of the binding screw 0! as shown in 
Fig. 3, so as to turn freely thereon while remaining in electrical! 
connexion therewith. When closed its free end rests upon a 
metallic seat, which is electrically connected with “body,” and 
the lamp is thrown into action by opening the switch as shown in 
full lines in Fig. 2. The short arm p!! of the switch lever has a 
broad contact surface p!1! corresponding to a similar surfac ¢! on 
the automatic switch ¢ resembling a pistol hammer. This switch 
arm is mounted on a short vertical spindle passing through the 
top of the lamp and carrying on its lower end a spring u, which 
tends to rotate it, and a trigger finger which is trip y a short 
horizontal lever pivotted to the underside of the lamp top, see 
Fig. 2. This trip lever projects over a vertical plunger arranged 
between the legs of the upper magnet, and carried by the arma- 
ture m. If this plunger be forced up it causes the trip lever to 
oscillate and releases the trigger, whereupon the spring rotates 
the vertical spindle and forces the contact piece t! against the 
piece p?, thus making direct contact between the body of the lamp 
and the negative terminal. Special provision is made that the 
trigger shall not be tripped without due cause. The armature 
is Toesty connected to its lever, and the latter is furnished with 
stops that arrest its play before it operates the plunger. To 
effect this latter result it is necessary that the attraction of the 
magnet should increase until it lifts the armature partly out of the 
lever and so force up the plunger. In order to regulate the action 
to a given length of arc, the weight of the armature is partly 
carried by an adjustable coiled spring round the plunger. (May 
31, 1882). 

2596. Organ Pedals, &c.: W. C. Dyer, Weston- 
Super-Mare, Somerset. (4d. 3 Figs.|—Consists in the im- 
provement in pianofortes, &c., of a double back fall lever connected 
to the al and key, whereby the performer may play simul- 
taneously with hands and feet as on the organ. (June 1, 1882). 


2623. Devices for aae the Armatures and 
Commutators of El c hines: W. R. Lake, 
London. (J. J. Wood, New York). (6d. 6 Figs.)|—Relates 
more especially to the “ Gramme” form of armature and com- 
mutator, and consists in an improved device for connecting the 
ends of the armature coils to the commutator strips ; e represents 
acommutator strip on the tip of which is shown a small metal 
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block f, on the underside of which is a slot in which e is soldered 
or rivetted. This block has either a level top or is indented with 
two parallel grooves in which the ends of two armature wires are 
oe by oo caph 7 screw k. rd underside of the cap has 

wo marginal grooves or lips corresponding to the grooves in the 
block f. (June 3, 1882). . % 


2632. Electric Lamps: W. R. Lake, London, (J. J. 
Wood, Brooklyn, U.S.A.) (6d. 6 Figs.J|—The main feature of 
the invention consists in a simple connexion between the negative 
carbon-holder, which in this case is movable, and the spindle of 
the gear train, which is geared with the positive carbon-holder. 
This connexion consists of a rotary spindle ted in stati 





Surrey. (H. Hinckley and E. Culver, Philadelphia, U.S.A.) 
[6d. 15 Figs.|—On application of the brake, springs are wound up 
which when the brake is withdrawn give out their power to start 
the car. (June 6, 1882), 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 

NOTES FROM THE SOUTH-WEST. 

Falmouth Docks.—The directors report : ‘‘ The dredger 
and two barges were returned from Milford Haven to 
Falmouth on the 14th of March last, and were put into a 
state of thorough repair by the 23rd of May, since which 
time they have been employed in deepening the approaches 
to No. 2 graving dock, and in making a berth for large 
vessels at the western breakwater, where it is proposed 
to erect a powerful crane, and in extending the wharfage 
accommodation at the eastern breakwater. Payments to 
the amount of 630/. 16s. 3d. have been made to the Public 
Works Loan Commissioners for interest on loans. Con- 
siderable progress has been made in lengthening No. 2 
graving dock to 500ft., and this work will be probably 
completed about October. The cost is charged to revenue, 
with the sanction of the Public Works Loan Commis- 
sioners, as desired by the shareholders at the half-yearly 
meeting in February. The deepening of the approaches 
to the dry dock has also been proceeded with, but the 
deepening of the dock itself will not be commenced until 
next spring, in order to interfere as little as possible with 
the usual winter traffic.” 


Water Supply of Torpoint.—Mr. Appleton, C.E., of 
Torquay, has submitted two plans for i oe tig the 
water pp od of Torpoint, one proposing to bring water 
from St. John’s, and the other from the neighbourhood of 
Sheviock. On Monday afternoon the Rural Sanitary 
Committee met Mr. Appleton, and drove to Lake Barn, 
near Sheviock, where it is proposed to construct a reser- 
voir capable of storing 50,000 gallons. It was found that 
the supply at this place amounted to 100 gallons Fn 
minute, being nine gallons more than at St. John’s. The 
watercourse will, if concluded, follow the main road from 
Sheviock as far as Pornycross, where it strikes in the 
road to Torpoint, near which town a reservoir will be 
formed with filter beds for the purpose of storing 100,000 
gallons. The whole distance is about six miles, but no 

um ping ee be necessary, natural gravitation 
ing sufficient. e estimated cost is about : 


Proposed Harbour Trust for Cardiff.—The town-clerk of 
Cardiff (Mr. Wheatley) has received replies to a series of 
questions addressed ar him to the town-clerks of the chief 

rts of the United Kingdom, with reference to a pro 

arbour trust for Cardiff. The replies show that in no 
instance has a corporation been gran powers for the 
yo eee purchase of docks owned by private indivi- 
uals, 





New Railways.—On Thursday a start was made with 
some new lines which will connect the Cyfarthfa Works 
with the Great Western Railway and a new line for which 
the Rhymney Railway Company has obtained powers. 
Just above Khydycar, on the rubbish tip between that 

lace and the Ynisfach Works, several men were on 

hursday set to work by Messrs. Jepson Brothers, who 
have been entrusted with the affair by Messrs. Crawshay. 
The line will skirt the side of the tip running alongside 
the Glamorganshire Canal to the present southern en- 
trance of Ynisfach. On the other side the new line will 
join Messrs. Crawshay’s present private line to the Gethin 
Collieries, and thus to the Great Western Bailway. 


Working Hours of Railway Men.—On Saturday a depu- 
tation, consisting of representatives of men working 
goods, mineral, and pilot trains, signalmen, and all men 
connected with trains, waited upon Mr. G. Fisher, the 
—— manager of the Taff Vale Railway, and presented 

im with a memorial asking that for all men working 
goods, mineral, and pilot trains, nine hours shall con- 
stitute a day’s work; for all signalmen in busy and 
responsible boxes, eight hours per day, and for all other 
signalmen ten hours. That overtime to be paid for at the 
rate of eight hours per day, and that Sunday duty be 

id for at the rate of time and half of an ordinary week 

ay. The proposition of the men was regarded by Mr. 
Fisher as‘a sweeping one, and one which would involve 
an addition to the working expenses of the railway of 
from 15,0007. to 20,0007. per annum, and this was so im- 
portant a matter that he could not decide it himself, 
although he stated that if the men would prepare a 
similar memorial to the directors he would lay it before 
them, The Rhymney Railway men also waited on Mr, 
Lundie, general manager of the Rhymney Railway, ask- 
ing ore or a reduction of hours, Mr, Lundie promised 
to lay the memorial from the men before the directors, 
and it was thought by the men that some concession would 
be made to them. 





Raitways AND Hortets.—The Paris, Lyons, and Medi- 
terranean Railway er has recently opened a large 
hotel in Marseilles. is might not seem to be very 
objectionable in itself, but the hotel keepers of the city 
who form a syndicate, have demanded the shutting up of 
the hotel, and the payment of damages. The hotel men 
take the ground that the railway company cannot go out 
of its mene: which is that of transporting freight and 





bearings, and geared on one side with the spindle of the Vinaling 
train which meshes with the positive holder, so that as the train is 
vibrated up or down by the usual regulating movements both 
carbon-holders will be moved simultaneously in opposite directions 
to or from each other, and at a proper speed, thus producing a 
proper focussing action. (June 5, 1882). 


2646. Car Brakes and Starters: S. Pitt, Sutton, 





p gers e company, on the other hand, has 
invoked the general liberty of industry, and the fact that 
a hotel is only a complement to its service. The court of 
Aix has rendered a judgment in favour of the railway 
company. The court, too, took the view that the hotel 
being situated far from the centre of the city could not 
have any permanent guests, 
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THE NORTH-EAST COAST MARINE 
EXHIBITION. 


In our notice of last week, written when the build- 
ing was in the bustle and confusion which appears 
to be inseparable from an opening day, we could 
only allude to a few exhibits which, from the promp- 
titude or the good luck of those in charge, were 
ready for inspection. Since then great progress 
has been made, the remainder of the machinery has 
been delivered and erected, the steam connexions 
completed, stands finished off, and the whole put 
into a condition when a fair estimate can be made 
as to how this show compares with previous ones of 
a similar character. As regards the sections of chief 
interest to our readers—naval architecture, marine 
engineering, and submarine engineering—the pre- 
eminence of this Exhibition over its predecessors is 
beyond dispute, and must be matter of congratu- 
lation to its promoters, who have speculated very 
deeply to gain the appreciation of the public. 

Of course the 50,000 ft. of floor space have not 
been filled without the repetition of a good deal that 
has already done duty at London and Glasgow, but 
the Tyneside manufacturers have taken up the 


matter so heartily, that they may justly claim that | 


the display is representative of the industry of the 
North-East Coast. 

It is our purpose in the following columns to 
divide the exhibits into groups, dealing with eaci: 
separately, and calling attention to what appears to 
us worthy of notice. 

ENGINEERING MODELs. 

In that department of the Exhibition which 
includes Submarine Engineering there is very muc 
to interest the general as well as the professional 
visitor. But, of course, that might have been 


h | 65 ft. wide. 





expected in a district where so much has been done | : 
to create safe and spacious anchorage grounds andj} ing models is that intended to show the method 
docks. The River Tyne Commissioners have placed | that was employed fully forty years ago for the 
at the disposal of the Exhibition Committee, a| removal of the north pier lighthouse which was built 


number of interesting exhibits. Chief amongst them 
is a working model of the ‘‘ Mammoth” crane which 


they are just completing at the end of the north | entire state from its original site. 


| 





made in the depth of the river since the year 1860. 
When theseand other exhibits are considered, along 
with the statistics of the past quarter of a century, 
they abundantly show the enormous benefits which 
have ensued from the labours of the River Tyne Com- 
missioners since they were called into existence by 
Act of Parliament. 

The River Wear Commissioners have liberally 
contributed to the Exhibition. Through their 
engineer, Mr. Henry H. Wake, C.E., and their 
manager, Mr. C. H. Dodds, the Wear Commis- 


/sioners have made an extraordinary display of 


models, photographs, drawings, &c., to illustrate 
what they are doing and have done in the 
way of improving the Wear navigation, the 
dock accommodation, at Sunderland, &c. For 
example, there are fifteen large photographs 
giving views, more or less detailed, of the 
half-tide basin, the new sea lock, the swing bridge, 
machinery for working the same, &c., the designs 
being by Mr. Wake, by whom they have also been 
successfully carried out. Another exhibit is one of 
peculiar interest, namely, an engraved plan of the 
River Wear by Messrs. Burleigh and Thompson, 
prepared so far back as the year 1737. Mr. Wake 
also shows two or three general and detailed pano- 
raimic views of the sea lock, south outlet, and fish 
quay, all at the South Dock, Sunderland, and a 
cartoon plan showing the mode of construction of 
the proposed north protecting pier. Besides the 
plans and views of their various river and dock 
works, there are shown some instructive models, 
one of which is a detailed model of the south outlet, 
showing a sea lock 480 ft. in length, with gateways 
Close by it also there is a model of the 
proposed north protecting pier, and one of the 
south-west breakwater pier, both at the entrance to 
Sunderland Harbour. One of the most interest- 


|in the year 1803 by Jonathan Bicknell, engineer, 


and removed by John Murray, engineer, in an 
It was removed 


pier of the Tyne Breakwater, and of which men- | down the pier to a distance of 450 ft., notwithstand- 


tion was briefly made in our previous article. 
model, which stands on a modelled section of the 
pier itself, is on a scale of ;th, or 1 in. to the foot, 
so that it 


| 


is of considerable size, the crane it} worked on 144 rollers. 


The | ing the fact that its gross weight was 338 tons. 


The work was accomplished by the aid of three 
winches and twenty-one men, the staging being 
The average rate at which 


represents being capable of depositing blocks at a/ the forward movement was eflected was 33 ft. per 


distance of 76 ft. from the crane-post. The base of 
the crane, and the travelling frame, girders, and 
stays, were constructed at the works of the Tyne 
Commissioners, and the engine and lifting ma- 
chinery by Messrs. Stothert and Pitt, Bath, the 
whole being designed by Mr. P. J. Messent, 
the engineer to the Commissioners. One of 
the special features in the construction of the 
crane is a double curb ring, or horizontal turn- 
table, 34 ft. in diameter, working along with fifty- 
two rollers 12in. in diameter. By this arrange- 
ment the crane can swing all round the end of the 
pier, and thus allow of additions thereto to be 
made at pleasure. Another interesting exhibit 
belonging to the Tyne Commissioners is a model 
(of oth scale) of a portion of Newcastle Harbour, 
including Robert Stephenson’s famous High Level 
Bridge, and a working model of the new Swing 
Bridge. On the part of the same exhibitors Mr. 
Messent has placed many other interesting examples 
of work, accomplished, in progress, and contemplated, 
within the jurisdiction of the Commissioners. A 
few of them may be referred to briefly. There are 
drawings and a working model of a proposed new 
method of shipping coal at the Tyne Commissioners’ 
staiths so as to avoid breakage, and designed by 
Mr. Messent and Mr. R. F. Ward. We believe 
that the Commissioners have authorised the adoption 
of the mechanism at one or two of their staiths forth- 
with. In two other modelsthereare illustrated several 
important parts of Coble Dene Dock, an extensive 
addition to the harbour accommodation of the port, 
which is now rapidly approaehing completion. An 
excellent notion can be formed of what engineering 
works have been executed or are in progress at the 
entrance to the river Tyne by a model constructed 
on a scale of 1 in. to 132 ft. It shows the northand 
south piers as they are to be when completed, the 
harbour at Tynemouth, the moorings, and also 
the existing lights, with the altered position of the 
same recommended by the Commissioners. Lastly, 
we may briefly notice a large wall cartoon (scale 
6 in. to a mile) which shows a chart of the River 
Tyne under the jurisdiction of the Commissioners, 
anda section showing alterations and improvements 





hour, and the greatest rate was 84 ft. per hour. 
We should not omit to mention that the Wear Com- 
missioners’ exhibits also include eight drawings of 
the chain, cable, and anchor testing works, at the 
South Docks, Sunderland, which were designed by 
Mr. Wake, and constructed by Messrs. J. Abbot and 
Co., Gateshead-on-Tyne. At these works there is 
an accumulator press of 2000 lb. per square inch for 
working the hydraulic machines. Three of the 
drawings shown, refer to a 150-ton chain breaking 
machine, a 100-ton chain testing machine, and a 
100-ton anchor testing machine. 

Mr. James Deas, engineer to the Trustees of the 
Clyde Navigation, has, on the part of that important 
body, furnished a very extensive collection of 
the exhibits illustrative of the various engineering 
works recently carried out on the Clyde, and more 
especially at Glasgow Harbour. Two of them are 
splendid cartoons, one being historical, and giving 
a longitudinal section of the river as it was, respec- 
tively, in the years 1758, 1824, 1853, 1861, 1871, 
and 1880; and the other is a plan of Glasgow 
Harbour in 1880. These cartoons illustrate in a 


striking manner what can be done by engineering | 


skill in transforming what was little better than a 
shallow ditch in the last century, into a great tidal 
river, upon which have been launched many of the 
finest vessels. The recently constructed dock and 
quay works, on concrete cylinders, are very fully 
illustrated by aset of about two dozen very fine photo- 
graphs, and there are other photographs illustrating 
the hydraulic swing bridge and No. 1 hydraulic coal- 
ing crane erected at Stobcross Docks by Sir William 
Armstrong and Co., as also a 75-ton steam crane 
on Stobcross Quay, constructed by Messrs. Taylor 
and Co., of Birkenhead. In connexion with the 
sinking of the concrete cylinders, sometimes to 
depths of from 60ft. to 80ft., at Glasgow, many 
inventions have been put to the test with the view 
of excavating the sand, gravel, or clay that had to 
be removed for that purpose, and Mr. Deas has 
done well to include amongst the Clyde Trust 
exhibits, a somewhat extensive collection of small 
working models of submarine excavators, all of 
which illustrate some ingenious mechanical devices. 


Lastly, we may mention that Mr. Deas shows 
several modelsand photographsof the dredging plant, 
the construction as well as the use of which has 
for many years made the Clyde famous in connexion 
with the art and science of submarine engineering. 

We cannot say whether or not the design is to be 
carried out in actual practice, but we may pote the 
fact that Mr. J. P. Spencer, of Newcastle-on-Tyne, 
exhibits a general view of a proposed bridge to 
cross the Tyne from Low Walker on the north to 
Hebburn on the south side of the river, a place at 
which such a structure would be of immense con- 
venience to many thousands of people. It is de- 
signed that the bridge should be constructed chiefly 
of steel,. wrought-iron piers upon foundations of 
stonework and iron cylinders in the bed of the river. 
The centre span is to be 400 ft., and the two side 
spans 200 ft. each, the clear height above high-water 
mark being 100 ft. The estimated cost is set down 
at 110,000/. Messrs. Menzies and Blackburn and 
Mr. Spencer himself are the engineers. 

The Elder Brethren of the Trinity House show a 
very extensive and varied collection, including a 
painting of Winstanley’s Eddystone Lighthouse (com- 
pleted in 1699, and destroyed by a storm in 1703), 





| diverging lens, for occasional use, so as t 


and a model of Rudyerd’s tower (completed in 1709, 
| and destroyed by fire in 1755). Then following in 
| chronological order there is a model of Smeaton’s 
; tower, which was completed in 1759; and this is 
accompanied by a model of the new Eddystone, of 
which Sir James N. Douglass was the engineer. 
Many of the other Trinity House exhibits, in the 
way of lighthouse and lightship models, light appa- 
ratus, &c., and intended to illustrate the progress 
made from century to century, and from year to 
year, in rendering life safer around our coasts, 
might be dwelt upon if space were permitted. Of 
the exhibits sent by the nearly-related body, the 
Commissionersof Northern Lighthouses, Edinburgh, 
through their engineers, Messrs. D. and T. Steven- 
son, we may mention a model of the Bell Rock Light- 
house, near Arbroath, which was commenced in the 
year 1807, having been designed by the late Robert 
Stevenson, F.R.S.E. Close to this there is a model 
of the Dhu Heartach Lighthouse, a splendid tower 
on the west coast of Scotland, where the rock on 
which it is built is exposed to the full fury of the 
Atlantic Ocean. It is about fourteen miles from 
Iona, which is the nearest land. This structure, 
the masonry of which rises to a height of 107} ft., 
the diameter at the base being 36 ft. and at the 
top 16ft., was designed by Messrs. Stevenson. 
The work was commenced in 1867 and finished in 
1872. Reference was made in our first article to 
Stevenson’s apparent light, which is now in use at 
Stornoway, at Grangemouth, and other harbours 
in this and in foreign countries. The only other 
exhibit in Messrs. Stevenson’s collection calling for 
notice is the model of the Chicken’s Rock Light- 
house, erected on a rock about three-quarters of a 
mile distant from the Calf Island, Isle of Man, 
that territory being within the jurisdiction of the 
Northern Lights Commissioners. The lighthouse 
in question has its masonry rising to a height of 
1233 ft., while the diameter ranges from 42 ft. at 
the base to 16ft. at the top. This lighthouse was com- 
menced in 1869, and first lighted on January 1, 1875. 

Messrs. Chance Brothers, the eminent optical 
glass manufacturers, send three exhibits from their 
Lighthouse Works, Birmingham. The principal 
one is a dioptric holophotal lens of the sixth 
order (having a focal distance of 150 millimetres), 
as used in connexion with the electric lights on 
ships of war and forts, for defence against torpedoes 
and for other purposes. It is provided with a 
increase 
the illuminated are by about 20 degrees. ‘Lhe same 
firm show dioptric ship lights of new design and a 
great power. They comprise a pair of port and 
starboard lights, one for masthead use, and an 
anchor light. Their third exhibit is an occulta 
light, of new design, one of the sixth order for use 
in ports and harbours. Almost the only other 
exhibitors of harbour and river lights, are Messrs. 
W. Harvie and Co., Glasgow. 

In the section of Submarine Engineering, Sir Wil- 
liam Armstrong and Co. exhibit a model of a very 
ingenious arrangement of hydraulic hoist and train 
of boats devised by Mr. W. H. Bartholomew for use 
onthe Aire and Calder Navigation, the boats form- 
ingthe train being hinged together and propelled 
bysteam. Carrying about forty tons of coal, each boat 
is lifted bodily out of the water by the hydraulic 
hoist and its contents tipped directly into the vessel 
to be loaded. 
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CENTRIFUGAL PUMPING ENGINE, CONSTRUCTED BY MESSRS. W. H. ALLEN AND CO., LONDON. 


Besides the models of harbours and dock works 
already referred to, there are others that may also 
at this point be briefly noticed. One is a model of 
a fishery harbour designed by Mr. J. W. Sande- 
man, C.F,, Newcastle-on-Tyne, for Berwick-on- 
Tweed, North Sunderland, and Whitby. 
there is shown a simple arrangement of outer piers 
for reducing and intercepting waves in their progress 
harbourwards. While the arrangement in question 
has been proposed for adoption at the three places 
named, we understand that it is to be put into ope- 
ration at Berwick by a private company. 
moters of what is called the new fishery harbour at 
Green Haven, Berwick-on-Tweed, also show a plan 
of what they propose to carry out at that port ; and 
Messrs. Thomas Meik and Co., engineers, show a 
model of Eyemouth Harbour, in which there are 
displayed some excellent bits of constructive work. 

For showing off the construction and mode of 
action on a large scale of certain forms of excavators 
devised for submarine work, the Exhibition is most 
favourably situated, as on the sands lying between 
the Aquarium building and the sea, there have been 
enclosed large areas in which practical demonstra- 
tions are almost constantly in progress with the 
machinery exhibited by Messrs. Priestman Brothers, 
Hull, and Messrs. Bruce and Batho, of London. 

It may be convenient here to devote a few remarks 
to the machinery employed in, or devised for, the 
economical shipment of coal, or in otherwise dealing 
with that material. The Sunderland Corporation 
(through the Museum Committee) exhibit a model 
of the first staith that was erected at Sunderland for 
shipping coals. It is scarcely necessary to say that 
since then, there has been great progress in inven- 
tions in the same direction. By the Cowpen and 


In it | 


The pro- | 





North Seaton Coal Company, there is shown a 
model of an improved coal staith which they have 
erected at Blyth-on-Tyne. The coals are lowered 
by means of a tub that is attached by counterbalance 


levers, to the hanging spout, which can be raised or | 
lowered to suit the variations of the tide ; and by | 
this arrangement the grinding of the coal in the | 


spout is entirely obviated. Mowll’s coal-loading 
apparatus for preventing breakage during shipment 
| is shown by means of a model. The apparatus is 


best described as being a continuation of the spout | 


to the ends and bottoms of the hold, so that the 
coal slides down, but has no fall. 

Mr. James Rigg, of the Phcenix Iron Works, 
Chester, has on exhibition four drawings of an 
ingenious arrangement of floating elevator for 
handling coal, and of an automatic drop for loading 
coal cargoes. The Cowpen Coal Company, and one 
or two other exhibitors, show arrangements for 
greatly limiting breakage in loading coals at the pit- 
head into railway wagons, but they do not call for 
any special notice. 

We have already incidentally referred to the 

| dredging plant constructed on such an extensive 
scale, and here we just draw attention briefly to a 
model which is shown by Messrs. W. Simons and 
| Co., who have earned a world-wide reputation in 
| the construction of such plant. The model is that 
| of a twin-screw hopper-dredger designed to carry 
| 1500 tons of spoil. Her engines are of 150 nominal 
| horse power, and she is capable of dredging in a 
| depth of water ranging from 5ft. to 40ft., at a 
| rate of 500 tons per hour ; while her own speed in 
| carrying her spoil to sea, is eight miles anhour. On 
|another table the same firm show a model of a 
'four-screw elevating ferry steamer for transporting 
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(See page 255). 
| carriages, wagons, passengers, guns, or troops’ 
The platform is arranged so as to work up or down 
to suit the rise or fall of the tide, and thereby 
render slips unnecessary. 


ENGINES AND BoILers. 


At first sight the connexion between a locomotive 
and maritime industry, appears somewhat obscure, 
| yet at one time the interests of railways and ships 
were bound up together very closely. When 
manufactures began to increase, the demand for 
coal overtook the means of transport which broke 
| down at the weakest part, that is between the pit’s 
| mouth and the ship. To get over the difficulty of 
| supplying the ships was the object of one inventor 
| after another, and the result was the embryo loco- 

motive, which was thus brought into existence as an 
| aid to seacarriage. Among the early workers in steam 
| traction no name is more esteemed on the north-east 
coast than that of Mr. William Hedley, who in 1813 
| constructed the ‘‘ Wylam Dilly” locomotive, which 
| is now on view at the Exhibition. This engine, 
| together with a similar one at the South Kensing- 
| ton Museum, was built to demonstrate the efficiency 

of. smooth wheels, and ran on the Wylam wagon 

way until 1862, when the colliery was closed and 
| the materials sold. Mr. Hedley’s sons bought 
| the locomotive and have kept it in good preserva- 
tion. During the keelmen’s strike in 1822 the 
engine was taken off its wheels and put into a 
paddle-fitted keel, where it was used for towing 
purposes for some months, after which it was again 
restored to its proper duties on the railway. 
Besides the smooth wheels there are other impor- 
tant features in the locomotive, viz., the return 
flue boiler, and the blast pipe in the chimney, the 
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THE HARRISON STEAM AND HAND STEERING GEAR. (See page 252). 
Fig. 2. Plarv ow tube plate A. 
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THE ‘ CONVECTOR” BOILER, CONSTRUCTED BY MESSRS. JOSEPH ADAMSON AND CO., HYDE JUNCTION. 
(See page 252). 


nozzle being about the same diameter as modern 
practice would make it to-day. 


works, is exhibited by Messrs. Black, Hawthorn, 


connected to the engine by being bolted to the 


| cylinder only, and is carried by rollers working in 
A small four-wheel coupled outside cylinder | grooves at the firebox end. 


locomotive, suitable for dock, harbour, and pier | portable engines with compound cylinders, of | 


twenty-five and sixteen horse power respectively, 


Two other semi- | 











, of air combines with the carbon of the coke on the 


firebars and forms carbonic acid, which in passing 


| through the upper layers, takes up another atom of 


carbon, becoming carbonic oxide. This meets with 
the higher current of air and is again fully oxidised 
with the evolution of great heat and a consequent 
increase of pressure. The products of combustion, 


- mixed with the nitrogen of the atmosphere, pass 


into the cylinder, where they expand, giving out 
| work and falling in temperature. The fuel employed 
is gas coke, from which all the tar and ammonia 
have been removed in the process of distillation, 
consequently the gases passing through the cylinder 
are perfectly colourless, and leave no deposit to clog 
the valves. Experiments carried out by an inde- 
pendent authority are stated to show that the 
| engines develop one horse power per hour with an 
| expenditure of 241b. of fuel. These engines have 
already been supplied to many lighthouses for 
sounding fog signals both at home and abroad. 

Mr. C. Church, of London-street, E.C., shows 
one of his circular balanced slide valves, in which, 
as many of our readers will remember, the distin- 
guishing feature is that the valve is perfectly sym- 
metrical, and has a slight rotary motion imparted 
to it, always in one direction, at each reciprocation, 
by rollers that run in frictional contact both with 

| the valve and the interior of the steam chest 

Messrs. Alexander Wilson and Co., of Vauxhall 
Iron Works, London, shew several sets of Payton 

| and Wilson’s circular, balanced double-ported slide 

| valves, together with a number of their pumps, 
which are already well known to our readers. In 
addition to several specimens of their boilers, two 
of which are under steam, Messrs. Cochran and 
Co., of Birkenhead, contribute a well-designed in- 
verted direct-acting engine with a cylinder 8 in. in 
diameter and 10 in. stroke, suitable for propelling 
acanal boat. All the bearing surfaces, which are 
large and case-hardened, are adjustable, and the 
link reversing motion is made extra strong to with- 

| stand rough usage. 

A simple pair of high-speed compounded yacht 

| engines are exhibited by Messrs. Ross and Duncan, 
of Glasgow. With a view to avoid complication, 
| the reversing is effected much in the same way as 
| in steam steering gear, that is by making the ports 
| of the distributing valves to serve indifferently for 
| the admissionor exhaustion of thesteam, and by pro- 
viding a separate valve, operated by hand, to effect 
| the change of function. The cranks are placed 
| nearly opposite each other, and one eccentric serves 
for both cylinders, the steam being delivered 
directly from the one to the other without an inter- 
mediate receiver. The diameters uf the cylinder 
| are 34 in. and 6 in. respectively, and their stroke 
|5in., the working pressure being 150 1b. to the 
square inch. The engines appear well adapted for 
boats whereeconomy in first cost and attendance has 
to be considered. 
Messrs. Napier Brothers, of Glasgow, in addition 
to their former exhibit already referred to, show a 





and Co., of Gateshead. The leading dimensions | are sent by Messrs. John Fowler and Co., of Leeds, | new governor, which they designate the ‘‘ cat” 


are: Cylinders, 5in. in diameter, stroke 10in., | one of them being employed to drive two Siemens | governor, 


‘because of the quickness with which 


wheels 1 ft. in diameter, wheel base 3ft., and | alternate current electric generators with their | it stops the running away of the engine.” The 
gauge 3ft. The firebox is of copper and the tubes | exciting machines. Messrs. Thompson Brothers, of | apparatus consists of two turbine wheels with 
of brass, the boiler being intended to work at 1501b. | Seaham, drive a Weston dynamo machine by one | vanes on their sides, mounted parallel in a vessel of 


pressure, and the whole weighing in working order | of 


3} tons. 


their ‘‘ Monarch” engines with three cylinders. 
The Buckett caloric engine is exhibited by the 


| water, and arranged so that the first or driven one 
| throws the liquid into the other, tending to cause it 


Messrs. Robey and Co., Lincoln, are represented | Caloric Engine and Fog Signal Company, Limited, | to rotate in the same direction as itself. This 


by one of their thirty-horse power semi-portable of 24, Budge-row, E.C. 


In this engine air is | tendency is opposed by a weight on a lever attached 


engines, such as were used to drive electric light | pumped into a retort, part of it passing through the | tothe throttle valve until it increases beyond a 


machinery at the Paris Exhibition. The boiler is fuel, and part entering above it. The lowercurrent | certain amount, when the second turbine is carried 
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partly round and the valve is suddenly closed. By 
altering the position of the weight, the maximum 
speed of the engine can be immediately varied. 

It often happens that the most interesting parts 
of a machine, or an engine, are lost to the visitor at 
an exhibition owing to their being practically in- 
accessible to view. Sometimes efforts are made to 
remedy this by the use of sectional models or of 
drawings, but the former are exceedingly expensive, 
and the latter are not always easy to understand in 
the bustle and noise of a crowd. A method of 
illustration, made more cheaply than the former, and 
more intelligible than the latter, has been intro- 
duced by Messrs. H. and T. C. Batchelor, of West 
Kensington, of whose productions three examples 
are on view at Tynemouth. These consist of moving 
drawings with the parts shown in elevation or sec- 
tion, as the case may be, and coloured or shaded in 
the usual conventional manner. The material 
employed is thin steel faced with a medium to 
take the ink and colour, the fixed parts of the 
machine being drawn upon a sheet which consti- 
tutes the background. The moving parts are cut 
out to scale, and are connected together, exactly as 
in the actual object represented, a handle and 
suitable appliances being provided behind the main 
plate to put them into operation. The effect pro- 
duced when the diagram is in action, is exceedingly 
striking, and by its aid complex mechanism is made 
readily intelligible. As anexample, we may adduce 
the case of a drawing which illustrates Mr. F. C. 
Marshall’s valve gear most clearly, while in the 
engine situated beside it, there is considerable difti- 
culty in following the action of the various parts 
owing to their being partly hidden by the framing 
and by one another. Similar diagrams of the 
engines of the s.s. Athenian and of thes.s. City 
of Rome, are sent by the Union Steamship Company 
and the Barrow Shipbuilding Company. 

Messrs. Tangye Brothers, of Birmingham, are 
well represented as usual, and show several varieties 
of their engines, both vertical and horizontal. We 
notice that their governors, when intended for use in 
connexion with electric lighting apparatus, have an 
adjustable weight sliding alonga lever, in addition 
to the usual spring, so that the speed of the gene- 
rator may be varied, within limits, without change of 
pulleys. Their exhibit also comprises a 2} horse 
ower gas engine constructed upon Robson’s patent. 

tis needless to add that the Otto and Bisschop gas 
motors are also on view. 

In addition to the boilers we mentioned last 
week, the Exhibition comprises several suitable for 
winches, launches, and miscellaneous purposes. 
Among the novel designs the ‘‘ Convector” boiler, 
sent by Messrs. J. Adamson and Co., of Hyde, dis- 
plays considerable originality and gives promise of 
satisfactory results. Referring to page 251, it will 
be seen that the boiler consists of two water cham- 
bers A and B, united by two circular concentric 
rows of water tubes, which encircle the furnace and 
constitute the firebox. There is no water space 
round these tubes, but only a casing, which, it is 
stated, does not attain an excessive temperature, 
the tubes effectively shielding it from the heat. 
As indicated by the arrows, a continuous circulation 
of water takes place between the two water cham- 
bers, the current passing down the outer row of 
tubes and rising up the inner one, which is more 
directly exposed to the action of the fire. The mud 
deposited by the water, settles in the chamber B 
below the level of the firebars, and consequently 
there is no danger of the boiler being burnt out. 
Hand holes are provided for its removal, and as an 
additional means of cleaning, the bottom plate is 
attached by bolts and can be removed bodily. This 
arrangement also enables a new tube to be inserted 
by being dropped in from above, the upper chamber 
being made high enough to admit of a man taking 
a tube through it and passing it through the tube- 
plate. The crowns of the firebox and upper 
chamber are tied together by a hollow stay C, and 
the uptake is formed by a row of tubes D, traversing 
both the water and steam spaces, and emerging at 
their upper ends into the smokebox E. The rows 
of tubes are of necessity not complete circles, as 
several have to be omitted in each set opposite the 
fire and manhole doors. This construction of boiler 
allows perfectly free expansion to the water tubes 
irrespective of the shell, and presents no seams to 
the action of the fire. Reckoning one-half of the 
surface of the outer row of tubes and the whole of 
the surface of the inner row as effective, a boiler 6ft. 
in diameter and 12 ft. 6 in. high, has a heating sur- 
face of 421 square feet, and a grate surface of 13 ft. 


Another vertical boiler intended for marine pur- 
poses, is exhibited in model by Mr. Thomas Joicey, 
of Gateshead-on-Tyne, and presents a combination 
of the usual upright type and the multitubular loco- 
motive pattern. Aswill be seenfrom thediagram, the 








firebox is composed of two truncated cones point to 
point, the narrowed portion leaving an annular 
space between itself and the shell that allows of 
access for cleaning. Diagonal circulating pipes, 
HH, of large diameter, connect the sides and 
crown of the furnace and add to the heating sur- 
face, which is further increased by the horizontal 
tubes C. These enter the firebox at one end and 
lie within a horizontal cylindrical barrel rivetted 
to the vertical shell by means of an angle iron and 
a strengthening ring, or by a cast-steel mount- 
ing piece. The products of combustion, after 
entering the smokebox, pass back through the 
boiler by a return flue F to the chimney. A 
modification of the well-known Field tube has 
been adopted in the Smith boiler, manufactured by 
Messrs. Vernon and Ewens, of Cheltenham. Instead 
of the inner tube being provided at its upper end 
with a conical inlet, which is supported clear of the 
outlet of the exterior tube by ribs or wings on the 
outside of the cone, it is surrounded by a cast-iron 
sphere, through the upper part or pole of which it 
passes. The lower side or pole of the sphere has a 
branch or spigot cast on it, fitting easily into the 
external tube which is expanded into the tube- 
plate, and around this spigot and between it and 
the equatorial circle of the ball, a number of large 
radial perforations are made to permit the outflow 
of the heated water. 
arrangement is that the bursts of water and steam 
are deflected on to the tubeplate, and tend to keep 
it clear of scale, instead of being directed upwards. 
Two sets of these tubes are employed in each boiler, 
one in the firebox and another in a combustion 
chamber, arranged above it, and connected to it by 
three tubes of large diameter. The uptake rises 
vertically from the centre of the combustion box, 
passing through the steam space and the boiler 
crown. 

In connexion with this part of our subject we give 
an illustration of the paralielslide valvetap patented 
by Mr. Hopkinson, of Huddersfield. Referring to 
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the figure, aaare twocircular slide valves, placed back 
to back and furnished respectively at their rear sides 
with male and female projections, fitting one another. 
Between the two valves, and surrounding the pro- 
jections, there is a powerful coiled spring which 
tends to force them apart and press each firmly 
against the face upon which it works. This pres- 
sure is considerably greater than that of the steam 
or other fluid, whose flow is to be controlled, and is 
constantly maintained, whether the communication 
be opened or closed, so that if during the time that 
the valve is withdrawn into thecavity d, a deposit of 
dirt accumulate on the faces, the act of screwing the 
valve down again will scrape them clean, and thus a 
tight joint will always be formed. Another novelty, 
which we omitted to notice last week, is Hopkin- 
son’s mercurial safety valve, This comprises, in 





addition to the dead weight, a device that comes 


The object and merit of the | 





into play, and lifts the valve clear of its seat to give 
a wide escape opening, just as the steam pressure 
and the force of gravity are on the point of balanc- 
ing each other. Within the boiler there is a hori- 
zontal lever, pivotted near its centre and arranged 
so as to be capable of exerting an upward pressure on 
the valve spindle. One end of the lever carries a 
weight and the other end a vessel of mercury, into 
which there dips a pipe passing through the boiler 
shell and terminating in a cistern at a height cor- 
responding to the maximum steam pressure for 
which the apparatus is set. When the boiler is 
cold, all the mercury lies in the vessel, and the lever 
is in equilibrium or thereabouts, but as the pres- 
sure increases the mercury rises in the tube and the 
vessel loses a small portion of its weight, but not 
enough to bring the apparatus into action. So 
soon, however, as the top of the column attains the 
level of the cistern a slight increment of steam 

ressure is suflicient to empty the vessel on the 
ever, seeing that the head of fluidremains practically 
constant, and then the weight at the opposite end 
of the lever is immediately brought to bear on the 
valve, already on the point of rising, and lifts it 
clear of its seat. It is an important feature of the 
invention that the new device is auxiliary to the 
usual weight which is free to act without it, and 
that if by any accident the mercury should escape 
the only result will be that the steam will blow off 
at a lower pressure than usual. We have on the 
present occasion by no means dealt with all the 
exhibits coming under the present section, but we 
must leave the others for notice in a future issue, 
amongst them being some excellent exhibits of the 
Wallsend Slipway Company. 


STEERING APPARATUS. 

Steam steering apparatus is becoming so almost 
universal, that it naturally occupies a prominent 
position at the Exhibition, and although we dealt 
with it very fully when represented at the Submarine 
Exhibition in the Agricultural Hall, last spring, yet 
we find several new types at Tynemouth. 

Messrs. Dixon and Wilson, of Sunderland, show 
a gear called the ‘‘ Bos’wn” adapted to be actuated 
either by hand or power. It has three oscillating 
cylinders working on to one crank, and receiving 
steam through ports on a valve face around their 
trunnions. There is a pipe to each cylinder, divided 
by a mid-feather into two passages, and the three 
pipes converge at a valve face upon which a slide 
valve works. This valve is moved by a screw, open- 
ing one of the passages to the steam, and connect- 
ing the other to the exhaust, according to the 
direction in which the steering wheel is rotated ; 
thus the passage which admits steam to the cylinder 
when the helm is ported, becomes the exhaust 

e when it is put to starboard, and vice versd. 
The crankshaft passes through a sleeve upon which 
is mounted the chainwheel and a large spurwheel, 
and carries a pinion gearing with a second large 
spurwheel upon a sleeve on the handwheel shaft. 
This second sleeve is provided with a pinion 
engaging with the wheel beside the chainwheel, the 
whole arrangement resembling the back gear of an 
ordinary lathe, and being exceedingly compact. The 
valve can either be operated from the large hand- 
steering wheel or from a smaller one on the bridge. 

Messrs. Donkin and Nichol, of Newcastle, have 
an extensive show of their specialities, comprising 
two combined hand and steam steering gears and 
one apparatus to steer by steam alone, the former 
of which will be found illustrated at page 374 of our 
last volume, together with Morton’s rose box, manu- 
factured by the same firm. 

The Harrison Steering Engine Company, of 
Salford, exhibit one variety of their hand and 
steam steering gear, of which an illustration will be 
found on page 251. The chainwheel is carried on 
the underside of the engine bed, and is driven by 
a worm and wheel, as clearly shown in the figure. 
Beside the wormwheel is a large spurwheel, 
which, when the apparatus is under steam, runs 
idle, but can be put into gear with the pinion on 
the handwheel shaft, when the engine power is not 
available, by sliding an intermediate wheel between 
the two. In this case the wormwheel is cast loose 
from the chainwheel by withdrawing a clutch, the 
lever of which is visible in the drawing, and is held 
stationary by the worm. Each cylinder is provided 
with a hollow piston distributing valve, so arranged 
that either set of its ports may be used indifferently 
for admission or exhaust, the direction of the flow 
being determined by a pair of reversing vaves, of 
which we give separate views in Figs. 1 to6. They 
consist of two discs situated one above another on 
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a valve face (Fig. 1), in which are two ports 8S 
communicating respectively with the interiors and 
exteriors of the distributing valves, and an exhaust 
port E. The lower or cut-off valve, shown in plan 
in Fig. 2, and in cross sections at right angles to each 
otherin Figs. 3 and4, lies directly on the valve face, 
and is rotated by the engine through a short vertical 
shaft with two arms, which engage with the recesses 
ff. It has two steam ports 8’ 8’, and an exhaust 
port E’ corresponding to those in Fig. 1. The 
starting valve, moved by the steersman, Is shown in 
plan and inverted plan respectively in Figs. 5 and6. 
It has one steam port 8”, and an exhaust cavity 
E’ (Fig. 7), which can be set to connect either of 
the steam ports S’ in the lower valve with the ex- 
haust port in its centre. To put the engine in 
motion the upper valve is rotated until the port 8” 
overlaps one of the ports §’, and the steam, which 
enters at the upper part of the valve box, then 
passes to the centre, or exterior, of the distributing 
valves according to the direction of motion. As soon 
as the engine starts the lower valve is moved so as to 
bring its ports opposite the solid part of the upper 
valve, and so cut off the supply, which it immediately 
does unless the steering wheel be kept in motion. 
The makers give a list of upwards of ninety ships to 
which their gear has been applied. 

Messrs. Clarke, Chapman, and Gurney, of Gates- 
head, show a thoroughly substantial and well- 
finished steam steering gear. The engine is simple 
and compact, and is fitted with slotted links and a 
hunting screw, instead of the more complicated re- 
versing valves, so that it can be easily understood 
by a comparatively unskilled workman. There is 
also the additional gain that for small movements 
of the rudder the steam is expanded instead of 
being wiredrawn. A special claim for compactness 
of design is made by Mr. Adair, of Liverpool, for 
his combined hand and steam steering gear, which 
measures only 2 ft. 7 in. by 3 ft. 3in. over all. The 
engine, which is horizontal, is arranged on a 
table supported by two frames. Below the table 
is the chainwheel shaft carrying a wormwheel 
at one end, which gears with a worm on the 
crankshaft, and at the other end a spurwheel which 
gears with a pinion on the handwheel shaft. The 
valves are ordinary DPD slides driven by an eccentric 
which has a spurwheel cast on one side of it, and 
is loose on the shaft. The spurwheel gears with a 
pinion rotated by the handwheel, and consequently 
the steersman movesthe distributing valve directly. 
To preventthe eccentric and crankshaft overrunning 
each other too far, they are connected by astud and 
slot, which only allow of a relative motion of about 
120 deg. The arrangement has the merit of 
simplicity and cheapness. 

The new form of hand and steam steering gear 
just brought out by Messrs. John Hastie and Co.., 
of Greenock, in place of their former design, which 
has — very successful, we hope to illustrate next 
week, 

Three examples of their steam steering gear, 
forming a graduated series, are shown by Messrs. G. 
D. Davis and Co., Limited, of Commercial-road, E., 
their exhibit being similar to the one we noticed at 
the Agricultural Hall in April last. 

The direct-acting steam and hand steering gear 
of Mr. Taylor, of SunderJand, which was _ re- 
presented only by a drawing at the previous exhibi- 
tion, is now exhibited under steam. The peculiarity 
of it is that it does not comprise a complete engine, 
there being neither connecting rod nor crankshaft. 
The cylinder is made much larger than ordinarily, 
and the crosshead is connected directly to an end- 
less chain, stretched round two pulleys, of which 
one is on the chainwheel shaft and the other is a 
straining pulley. When the piston makes a move- 
ment in either direction, the chain rotates the shaft 
much in the same way that a window blind cord 
turns the roller, the crosshead of the engine taking 
the place of the hand of the person manipulating 
the blind. The valve is an ordinary D slide, the 
end of the spindle being furnished with a right- 
handed thread entering a nut, which can be rotated 
by a handwheel, and is also capable of an endwise 
motion. The opposite end of the nut is tapped 
with a left-handed thread and engages with a screw 
on the extremity of a horizontal rifled spindle. 
This spindle passes through an appropriately 
threaded hole in a projection on the crosshead, and 
consequently as the latter moves it is rotated. 
When the handwheel is turned in one direction the 
nut draws the valve spindle into itself, and at the 
same time screws itself towards the rifled spindle, 
thus operating the valve and admitting steam to the 








rear end of the piston to cause it to move outwards. | a hydraulic cylinder, and parts of marine engines. 


The travel of the crosshead inmediately produces | The 


adjoining exhibit by Messrs. Hawks, Craw- 


rotation of the rifled spindle, which forces the nut | shay, and Sons, of Gateshead, the makers of the 


and valve spindle backwards towards the cylinder 
to cut off the steam. The arrangement has the 
merit of simplicity, but we fear that the con- 
sumption of steam will be found to be excessive, 
and that a short time of actual service will develop 
an unpleasant amount of back lash in the rifling. 
Archer’s patent self-holding hand-steering gear, 
shown by the Dunstan Engine Work Company, 
Gateshead-on-Tyne, is exceedingly neat. Connected 
to the chainwheel, which is loose on its axis, is an 
internally geared toothed wheel engaging with 
a pinion that rolls epicycloidally within it. The 
pinion is mounted on an eccentric upon the hand- 
wheel shaft, and is prevented from rotating by an 
arm fixed to it and passing loosely through a hole 
in the framing. When the handwheel is rotated 
the pinion is carried round within the outer wheel, 
and a large purchase is obtained by the two wheels 
as is well understood. This apparatus is fitted to a 
considerable number of boats in the Tyne. 


ForGincs AND CASTINGS. 


The growing use of steel castings has necessitated | 
that the Board of Trade and Lloyd’s Registry should | 


come to a decision to what extent they should 
sanction their use for marine work, and to this end 
a series of tests have been made at the works of 
Messrs. John Spencer and Sons, of Newcastle-on- 


Tyne, the results of which we shall be able, by | 
our | 


the courtesy of that firm, to lay before 
readers at an early date. The remainder of the 
piece of metal experimented on, which was one 
of Mr. J. Dickinson’s patent cranks, is exhibited by 
the makers. It is a remarkably clean casting, and 


the tests prove the metal to have been excellently | 
The same firm | 


suited for the purpose in view. 


also show a large number of samples of their manu- | 
facture of various sizes, one of the most notice- | 
able being an enormous cast steel crank disc, 
ordered by the Victoria Engineering Company of 
Among the 


Stockport, and weighing 6; tons. 
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Tyzacki anchor, comprises many examples of fine 
steel castings and iron forgings, a built steel crank- 


| shaft being the salient feature of the whole. Messrs. 
| Vickers, Sons, and Co., of Sheffield, send a solid 
| double-throw crankshaft in two pieces, that has 
| worked from August, 1873, until January of the 


| present year in the American liner Caspian, when 


it was taken out to make way for new engines. 
| During that period it had made 134 trips across the 


| Atlantic, or 450,000 miles in all. They also show 
| a cast-steel propeller blade coated with brass on the 
| back, at that part where corrosion usually takes place. 
| Messrs. W. Jessop and Sons, of Sheffield, contribute, 
| among other excellent exhibits, a crucible cast-steel 
| stern frame and rudder fitted up complete after 
having withstood Lloyd’s tests. Also one of 

Turton’s marine crankshafts, 15} in. in diameter, 

designed for the s.s. Bulgarian, and similar to the 
| one illustrated at page 370 of our last volume. The 
| pin and part of each arm are cast together in one 
| piece, while the remaining part of each arm is cast 
| in one with a portion of the shaft. 

The Steel Company of Scotland have a large 
assortment of test samples of plates, angles, bars, 
| &e., as well as a number of fine steel castings. 
| Among them are a steel plate of 6 ewt., an anchor 
stock of 2lecwt., a propeller blade, recessed to 
receive a brass plate on the back face, of 58 cwt., a 
three-throw crankshaft of 8 cwt., a gun trunnion of 
11 cwt., a segment of a circular rack for an ironclad 
turret of 12 cwt., and many other objects, amounting 
in all to over 9tons. They also show a steel plate 
of unannealed Siemens steel that has been subjected 
| to a very severe test. It was rivetted to a framing 
all round the edges, and stayed every 14in. by 
bolts screwed against washers 9in. in diameter, 
rivetted to the face of the plate. A pressure of 
| 800 Ib. to the square inch was brought to bear upon 
| it with the effect of producing a permanent deflection 
| 1}in. deep between and around each washer plate, 

but without the development of any cracks or flaws. 

: The Bowling Iron Company, of 

2 Bradford, show a fine example of 

a marine boiler front 14 ft. in dia- 

meter by { in. thick and flanged 

for the reception of three fur- 

naces and shell. They also show 

a flanged crown plate of { in, 

iron, and a number of steel cast- 
ings. 

Messrs. I. and W. Beardmore, 
of the Parkhead Forge, Glasgow, 
exhibit a double crankshaft, built 
of steel. It is 13} in. in diameter 
with a weight of 12} tons, and is 
a fine specimen of their manufac- 
ture. They show also a steel 
ingot cast in Beardmore’s patent 
brick mould. It is partly turned 
and partly rough, and is perfectly 
free from blows, taking a fine 
polish. A rod of their rivet iron 





novelties is Bagshawe’s patent steel bucket back for | 


dredgers, of which we annex illustrations. A chief 
feature consists in the application of movable wear- 
ing plates A A to both buckets and links, so that 
the surfaces subject to wear can be easily replaced 
and the life of both parts greatly extended. These 
plates, in addition to lasting much longer than the 
ordinary back, become polished by the friction, and 
have less abrasive action on the tumbler than is 
usual. It is well known that the wear and tear of 
buckets, links, and tumblers forms the largest item 
in the cést of repairs of a dredger. In the ordinary 
iron buckets the rivets work loose, and have to be 
rivetted up until the holes grow too large to be 
bored out afresh, and in the steel bucket the bars 
become worn, and there is no satisfactory method 
of mending them. We understand that Mr. Bag- 
shawe’s invention has had an extended and success- 
ful trial by the Clyde Navigation and other Harbour 
Boards. 

The same firm show a large selection of articles in 
steel including a fine crankshaft, propeller blades, 








120 ft. in length is twisted up to 
represent the name of their firm, 
and samples of their angle iron 
also originally rolled to the same 

length lie beside it. 
At the stand of the Tyne Forge 
Company, Newcastle, is one of 
Purves’s patent flexible crank- 
shafts for screw steamers, which we illustrate below. 
The crank-pin and one web are made solid with 
one part of theshaft, while the other web forms part 
of another portion of the shaft. The end of the 
pin is tapered and enters a taper recess in the web, 
‘the two pieces being tied together by a bolt passing 














through the centre of the pin. It is claimed for 
this that the shaft will yield sufficiently without 
overstraining, and will thus accommodate itself to 
the unfairness of the bearings, but we cannot say 
that we are sanguine of its success. The same 
firm show a rough forging of a crankshaft with a 
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SINGLE-LEVER TESTING MACHINE 
CONSTRUCTED BY MESSRS JOSHUA BUCKTON, AND CO. ENGINEERS LEEDS. 
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(For Description, see Page 256.) 
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pin 4 ft. long by 15 in. diameter forged round, in- | 


stead of being cut out of the solid block. 

The Stanners Closes Steel Company, of Darling- 
ton, have a large exhibit of steel castings, includ- 
ing dredging buckets and apparatus, parts of marine 
engines, ship-gear, gun-carriages, capstans, and 
wheels. 

Siemens’ steel is shown by Messrs. John Brown 
and Co., of Sheffield, in the form of two large 
boiler end plates, 9 ft. in diameter, of { in. plate, 
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flanged 7 in. deep at one heat by hydraulic pressure, 
and two finished propeller blades of high quality for 
the Hamburg American line of steamers. Next to 
them Messrs. Casley and Co., of Newcastle, have 
some fine samples of steel forgings direct from the 
hammer, worked in the form of shafts, connecting 
rods, and piston rods. 

Messrs. Seeboem and Dieckstohl, of Sheffield, 
show a well-arranged case of crucible tool steel, 
comprising samples of soft-centred tap steel, pro- 
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duced by placing the finished bars again in the 
carburetting furnace, tunsten steel, wolfram steel, 
cc. 
A model of the solid crankshaft made for the s.s. 
Servia, and samples of iron cut from between the 
webs of the original shaft, are exhibited by Messrs. 
Gill and White, of Newcastle, agents for the Liver- 
pool Forge Company. 

A large cast-steel spur pinion, 5in. pitch, weigh- 
ing 13$cwt., and manufactured for the Clyde 


























Sept. 15, 1882. | 


ENGINEERING. 





255 











LOCOMOTIVE BOILER FITTINGS. 
DESIGNED BY MR. JACOB JOHANN, 8T. LOUIS AND PACIFIC RAILROAD, SPRINGFIELD, ILL., U.S.A. 
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dredgers, is shown by Messrs. Sutherst and Southorn, 
of Guisbrugh, together with other clean samples of 
their work. 

A very fine steel built crankshaft, 13}in. in 
diameter, for a pair of marine engines, with 
cylinders 38 in. in diameter, and 71lin. stroke, is 
sent by Palmer’s Shipbuilding and Iron Company, 
Limited, of Jarrow-on-Tyne. 

The largest forging in the Exhibition is a screw 
frame sent by the Darlington Forge Company. 
This piece of work, which is by no means the 
greatest made bythe firm, measures 30ft. by 14 ft. 
over all and weighs 872 tons, and in order to get it 
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into its place it was necessary to cut away a large 
piece of the wall of the building. _Beside it lies a 
very fine solid crankshaft in two pieces, 13in. in 
diameter and 20 ft. long, weighing 10 tons. 





CENTRIFUGAL PUMPING ENGINE. 

WE publish on page 250 an engraving of a pair of 
direct-acting centrifugal circulating engines manufac- 
tured by Messrs. W. H. Allen and Co., of Lambeth, 
which are now on view at the North-East Coast 
Exhibitionat Tynemouth. Theseenginesareremarkably 
finespecimens of design and workmanship, and illustrate 
the latest development of the class of machinery to 
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which they belong. The whole of the framing, inclu- 
ding the bedplate, the lower parts of the pumps, the 
crankshaft bearings, and the brackets carrying the 
cylinders, is cast in one piece, and displays gracefully 
moulded forms. Additional stiffness is imparted to the 
engines, without detracting from their accessibility, by 
polished steel stays placed between the cylinders and 
the bed, and‘secured by nuts which can be so adjusted 
that, while taking their share of the strain, the stays 
put no transverse stress on the vertical frames. The 
cylinders are each 9 in. in diameter with a stroke of 
8 in., and are intended to run at a speed of 480 strokes or 
240 revolutions per minute. The piston rods, connect- 
ing rods, and crankshafts are of steel, the arms of the 
cranks having counterweights forged onto them. The 

ings are of ample surface, and are uniformly adjust- 
able, the steps being made from manganese-bronze. 
Between the engines there is a coupling, which, how- 
ever, does not form a rigid connexion, but permits of a 
slight diverging between the two shafts withoutstraining 
if the bearings should wear unequally. Itis formed by 
two face couplings with a deep groove cut diametrically 
across each ; a key is fitted into these grooves standing 
half in the one and half in the other, and is retained 
from falling out by two set screws passing through one 
of the couplings and tapped in it. Each end of the 
crankshaft is provided with a face coupling, 
corresponding to a similar coupling on the pump 
shaft, and a flywheel, cast in halves, is put 





over the junction, and is secured in place by the 
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same bolts that unite the couplings. The pumps are 
capable of discharging 5,000 a of water per 
minute, and have 12 in. suction and delivery pipes. 
From the construction of the engines it will be seen 
that in case of accident either engine can drive either 
pump, any part of the apparatus being thrown out of 
gear in a very few minutes. 

The makers have three sets of these pumps in hand 
for Messrs. John and James Thomson, of Finniston 
Engine Works, Glasgow, for use on the following 
vessels: (1) The Union Company’s Cape mail steamer 
Tartar, 600 nominal horse power, with cylinders 
50 in. and 94 in. respectively and 5 ft. stroke ; (2) the 
Dominion steamer Vancouver, of 800 nominal] horse 
power, with one cylinder 56 in. in diameter and two of 
80 in. diameter, the stroke being 5 ft.; (3) a City Line 
steamer, not yet named, of 600 nominal horse power. 





ON A SINGLE-LEVER TESTING MACHINE.* 
By Mr. J. Hartitey WIcKSTEED, of Leeds. 

THE subject of testing the strength of iron and steel 
under statical loads has received a very large amount of 
attention from the manufacturers and users of those 
materials, and from others interested in having a thorough 
knowledge of their mechanical properties. Numerous 
papers, giving the results of such tests, have been con- 
tributed to the Proceedings of this Institution, and of 
kindred societies, and it is therefore. hoped that the 
desc. iption of a testing machine, now to be given, may 
not be without interest to the meeting. The writer does 
jnot propose to contribute a critical paper upon various 
makes of testing machines, but merely to give an accurate 
description of an individual machine, for which purpose, 
however, it will be useful to sketch beforehand some of 
~ general considerations which have influenced the 

esign. 

Every dead-weight testing machine is in some form or 
other a weighing apparatus ; and that which it weighs is 
the amount of resistance offered by the test sample to an 
attempt to distort it. The lines upon which a testing 
machine may be constructed are as various as the different 
well-known types of weighing machines; yet there are 
one or two essential differences between the conditions 
under which a dead load may be accurately weighed, and 
those under which the strains upon a test sample can be 
ascertained. 

In the first place a ponderable article counteracts the 
weights simply by its own gravity, leaving the weigh- 
beam free to oscillate until the balance is found, whereas 
a test sample, while having one end attached to the 
weigh-beam, must have the other end firmly held by an 
independent support. Hence care must be taken that no 
unrecorded strain passes through the sample, such as 
might be due to shocks which with a free load would 
expend themselves in oscillations. Also, since the weigh- 
beam in the case of a testing machine is not, as in a weigh- 
ing machine, free to be adjusted into the horizontal line 
regardless of time, it is important that the balance be 
**just” in all positions of the beam throughout its range 
of deviation from the horizontal line. The limits of devia- 
tion should be small, and as the sample is subject to 
extension during the testing process, provision must be 
made for moving the position of the independent support. 

here is one form of weighing apparatus, viz., the 
> yn which leaves out of question the deviations 
of a weigh-beam ; but there the inertia of the hydrostatic 
column and the friction of water-tight joints introduce 
elements of uncertainty. 


_ It is obvious that the balance to be desired in the weigh- 
ing apparatus of a testing machine is that of indifferent 

uilibrium ; for thus the record of the machine is ‘‘ just,” 
whether taken when the lever is a little above or a little 
below the horizontal line. 

The remaining type of weighing machine to notice is 
the steel-yard, in which the fulcrum and the loaded end 
of the lever are at a fixed distance apart, and a movable 
weight is made to travel to different distances from the 
fulcrum, so as to balance the load. The steel-yard in its 
simple form has been largely used for weighing from very 
early times ; and more recently it has been employed, in 
conjunction with a further system of levers, for platform 
and pendent weighing-machines. This type, namely, the 
steel-yard in conjunction with compound levers, has been 
largely applied to testing machines, and gives great com- 
pactness to machines of high power; but it is a question 
whether a heavy initial weight with a low power of lever- 
age is not the most favourable condition to aim at. For 
testing moderate strains the writer prefers the steel-yard 
in the form of a single lever to any other form of weighing 
apparatus; and this is the type adopted in the 50-ton 
testing machine about to be described. 

The novelties introduced into this steel-yard are the 
eager | of the weight beyond the fulcrum, on to the 
short end of the lever, till a point is reached where 
the long end is balanced; the arrangement of a non- 
pendulous travelling —— of which the centre of gravity 
moves along a centre line drawn through the point of 
support and the point of attachment of the sample ; and 
the indifferent equilibrium of the whole, which is attained 
by arranging the weight of the lever and all its attachments 
symmetrically above and below this centre line. Referring 
to Figs. ‘1 and 2, page 255, A is a rigid cast-iron body 
having a projecting horn at the top, in which a hardened 
semicircular steel plate is fitted, which supports the main 
centre of the steel-yard. Bis the main centre, which is 
made of a steel bar brought to a knife-edge and hardened ; 
it is carried between two side plates, which form the 
lever. This knife-edge for a 50-ton machine is upwards 
of 10in. long, so that the pressure never exceeds 5 tons 
per inch of length. Within this limit a knife-edge of 
minute radius can be maintained ; which is an important 
matter, seeing that as the lever oscillates the arc of the 
knife-edge rolls upon the supporting plate, and alters the 
mathematical position of the line of support. Three 
inches from the main centre the inverted Enife- Cis 
fitted through the lever ; and from this are suspended the 
shackles D, which hold the samples in the clips E. The 
main centre B of the machine and the back centre C 
being so close together, there is not room for the steel 
bars on which the knife-edges are formed to be more than 
3in. in diameter; and this would not be sufficient to 
maintain the knife-edge, which is 10 in. long, in a 
rigidly straight line between the sides of the lever. In 
order therefore to prevent the knife-edges from yieldin 
under pressure, there is a strong casting introduced, whic 
embraces both about the middle of their length, and so 
upholds them one against the other, and so stiffens them 
to the sides of the lever. 

The clips that hold a sample for tensile testing are 
| parallel and serrated on their inner faces, and at the back 
| are tapered to an incline of one in six. At this angle the 
| clips are found to give the necessary bite, but loosen the 
| hold when the strain is removed. At the back of the clips 
| are half-round pieces, made free to revolve in the cast-steel 
| clip-box; by this arrangement the clips are enabled to 
| swivel, and socan adjust themselves to bite fairly across a 
| sample even should it not be of truly rectangular section. 
| The sample is similarly held by clips at its lower extremity ; 
and the lower clip-box is attached to a bonnet K, which 





y. 
Probably the oldest form of weighing machine is the | screws on to the rod of a hydraulic piston F. This piston 
scale beam or balance, and this, with the modification of | has a vertical motion of 6 in. in its cylinder to allow for 


having arms of —_— length, was the form of apparatus 
adopted in the well-known researches of Sir William 
Fairbairn and Messrs. Robert Napier and Sons. The 
machines used by both these experimenters consisted 
simply of a lever of the first order, to the short end of 
which was attached the sample, and to the long end a 
scale for holding the weights, which were added at discre- 
tion to test the resistance of the sample. In those primi- 
tive machines, the means of taking up the extension of 
the sample whilst under tension were not much considered. 

In applying the principle of a scale beam for purposes 
of testing, it is very important to consider the element of 
‘*sensibility.” An ordinary scale beam is made in stable 
equilibrium ; that is to say, the centre of gravity of the 
beam itself, while lying in the vertical line through the 
axis, yet falls below the point of support, so that when 
the beam is disturbed it tends to recover itself, the centre 
of gravity oscillating like a pendulum. The further the 
centre of gravity falls below the point of support, the 
more stable will be the equilibrium, and the smaller will 
be the range of oscillation of the beam above or below the 
horizontal line which can be permitted without vitiating 
the result, because as soon as the beam leaves the hori- 
zontal line, some portion of its own weight has to be 
sustained by the load. The nearer the centre of gravity 
approaches the point of support, the more “sensible” 
will be the beam, and the less will its own weight operate 
under a given disturbance. When the centre of gravity 
of the beam and all its rigid attachments actually coin- 
cides with the point of support, ‘‘indifferent” or 
** neutral” equilibrium is reached, and the balance of the 
beam is not affected by the number of degrees through 
which its inclination may range.t 





* Paper read before the Institution of Mechanical 
Engineers, at Leeds. 
+ A balance may also be constructed with the centre of 
avity of the beam above the point of support. Such a 
lance is in unstable equilibrium, and instead of oscillat- 
ing, it tips over when not in perfect equipoise. It therefore 
requires supports for either end to rest upon alternately 


|extension in the sample. Besides this, the bonnet K 


| attached to the shackle can be screwed upon the piston 
| rod over a range of 6 in. to accommodate different lengths 
|of samples. The hydraulic cylinder is firmly fixed to the 
| lower part of the cast-iron body A. Water is forced into 
this cylinder either above or below the piston, by means of 
a piston of smaller area working in the_ horizontal 
cylinder G. This small piston is forced along its cylinder 
by means of twin screws, acting through; a crosshead upon 
the piston rod, and driven through oe actuated either 
by hand or by power. Thus a perfectly steady motion is 
obtained. The annular area in front of the small piston 
bears the same ratio to the annular area on the top of 
the large one as exists between the whole areas of the two 
pistons. There is therefore solid water from piston to 
piston on both sides, and the large sd og eny responds at one- 
fifth the speed to every motion made by the small one. It 
will be understood that the hydraulic piston F through its 
attachments puts the required pull upon the test sample, 
and takes up the necessary extension : the other end of 
the sample is carried by attachments from the steel-yard, 
and, as the pull at each end of the sample is necessarily 
equal and opposite, it follows that the weighing apparatus 
balances and indicates the precise force with which the 
hydraulic apparatus is pulling. 

The lever for thus ae the pull has a one-ton 
weight upon it; this weight lies over the lever like a 
saddle, and will travel from end to end of it. When the 
weight is at the short end of the lever, as shown in dotted 
lines, it balances the long end ; and the adjustable index 
finger, carried on the weight, is made to coincide with 
zero on the fixed scale when the weight has reached a 
position which puts the lever and all its attachments into 

uipoise. The knife-edged centres being 3 in. a it 
falews that, after zero has been established at the nc- 
as it awe. This is the best form of machine for 


weighing letters, &c., when the object is not to determine 
the precise weight of the article, but to ascertain with 








prompt decision whether it is more or less than a given 
standard, 


ing point, every 3 in. that the one-ton weight is trave 
along the lever, as indicated on the scale, throws cg 
of unbalanced load upon the test sample. The weight 
travels 150 in., or fifty times the distance between the 
centres, so that at the end of its travel it will balance a 
pull of fifty tons. Every 3 in. on the fixed scale is 
divided into tenths and hundredths, so that with the index 
finger on the travelling weight the load can be read off in 
tons to two decimal places. here is, moreover, upon the 
index finger a small vernier scale, which again subdivides 
the hundredths on the fixed scale into ten ; and by means 
of this vernier the third decimal place of tons, equal to 
2} lb., can be read with the greatest facility. Thus, without 
the use of any small auxili weights, the most accurate 
results can be ascertained by the mere ition of the 
heavy travelling weight upon the lever, and errors are re- 
duced to a minimum ; for there need be no more margin 
of error in a one-ton weight than in a 56 lb. weight ; and 
here, with the extreme average of fifty to one, that error 
can only be multiplied by fifty, instead of by any higher 
multiplier. As the moving weight is not hanging freely, 
but is carried by four wheels, it iskept rigidly in line with 
the lever ; and as its centre of gravity coincides with the 
centre line of the level, it follows that, however fast it is 
propelled or however suddenly its motion is arrested, the 
momentum can have no effect whatever upon the oscilla- 
tions of the lever. 

Motion is imparted to the travelling weight by a screw 
passing along the lever between the side plates. The 
screw'is driven by a small countershaft H, bracketted out 
from the side of the lever, and the countershaft in its turn 
is driven by a belt froma pulley running in supports on 
the main body ; but as the centre line through both spans 
of this belt lies in a vertical 1 passing through the 
fulcrum of the lever, the pull upon the belt in no way 
affects the equilibrium of the lever. The belt is driven 
either by a handwheel or from a lay shaft, as most con- 
venient. The outer end of the lever oscillates in an open- 
ing through a vertica] standard, in which it has a range of 
about 1 deg. above and 1 deg. below the horizontal line. 
In the bottom of the opening there is a thick block of 
wood, upon which the end of the lever falls, without undue 
jar, when the sample breaks. Throughout the whole of a 
test it is easy to keep the lever floating ; for, owing to the 
low multiple of its power, its movement is slow. e aim 
is to avoid all vertical movement of the steel-yard, and 
thus to prevent any unrecorded augmentation of pull upon 
the sample, such as would be due to the momentum of a 
moving steel-yard. 

Fig. 3 illustrates the apparatus which is put into the 
machine in lieu of the clip-boxes, for the purpose of testing 
strains in deflection ; and a slight modification of the same 
— for tests in compression. 

n conclusion, it may be pointed out that in this 
machine there are only two knife-edged centres to main- 
tain, so that the risk of impairing its accuracy on resetting 
the knife-edges is minimised, as is also the number of 
edges to keep in order. Also the form of the machine is 
most favourable for verification, as it is only necessary to 
suspend ascertained weights from the short end of the 
lever, and to balance them with the sliding weight, in 
order to prove the accuracy at once of the weight, the 
scale, and the distance apart of the centres. The vertical 
arrangement of the machine is favourable to the life of the 
main centre, as there is no chatter of the knife-edge against 
the supporting plate when the sample breaks. It is not 
suggested that the vertical arrangement would be con- 
venient for testing chain cables or very long samples : it 
is for the purpose of testing samples of iron and steel up 
to 2 ft. long, which comprises the great bulk of practical 
testing work, that this machine has been especially 


designed. 
SAFETY ATTACHMENTS TO LOCOMOTIVE 
BOILERS. * 





THERE are many problems affecting the safety of 
modern railroad traffic which still await solution, and con- 
cerning which we are painfully in the dark. Many diffi- 
culties have already been faced and scientific truths 
extracted from perfect labyrinths of practice and expe- 
rience by patient persistent plodding. Others are in a 
semi-transition state, the task of reform but partially com- 


pleted. 

To thislatter class belongs the problem of rendering 
more secure and less liable to injury by collision or 
when an engine runs off the track, the numerous attach- 
ments to the locomotive boiler. 

To effect this successfully it seems desirable to reduce 
the number of openings in to the boiler to a minimum, and 
to provide such openings when feasible with a valve open- 
—- the boiler. 

his valve could close by the pressure of steam in the 
boiler if an attachment gets knocked off, thus preventing 
the escape of steam, and lessening very materially the 
terrible pain and torture so frequently inflicted. 

Mr. M. N. Forney’s paper on ‘‘ Attachments to Loco- 
motive Boilers,” published in last year’s report of this 
Association, made a strong and touching appeal for light 
in this direction; it should serve as a fog signal until we 
can see our way more clearly to avoid the known defects 
and danger of our present construction. 

The most popular method of reducing the number of 
openings into the locomotive boiler for steam purposes is 
to convert the steam gauge stand into a steam chamber 
and use this for supplying several attachments, while but 
oneopening into the boiler is necessary. This plan, of 
course, has some advantages, but the attachments, 
together with the stand, are each subject toinjury. I do 
not think that inventors or designers have usually aimed 
at making this stand secure in case of accident: their 








+ Paper read at the Convention of the Master Me- 
chanics’ Association, by Mr. Berkeley Powell. 
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efforts have rather tended toward display and elaborate- 
ness, until the primitive stand, a small casting for holding 
the steam gauge, assumes proportions which are frequently 
imposing. 

0 Mr. Jacob Johann first belongs the honour of 
making public a steam gauge stand provided with a safet, 
valveopening into the boiler which closes when an acci- 
dent breaks off the stand. Ihave taken the liberty of in- 
corporating this invention in the drawings of a steam 
gauge stand accompanying this paper.* It isa difficult 
matter to so design a stand intended to receive boiler 
attachments, that it will, when completed, be compact, 
easily accessible, readily cleaned, and cheaply manufac- 
pone | The injector valves are usually a great source of 
trouble, and to save complication and appearances, are 
frequently screwed into the boiler direct. When made 
an appendage to the stand the ordinary form of valve 
requires such alteration as will make it convenient for the 
engineman to handle without removing the injector pipes 
from the neighbourhood of the boiler. 

It is very trying to step into a locomotive cab and see 
injector pipes running in a variety of sinuous courses, or 
note the boiler attachments located without regard to me- 
chanical precision, scattered here and there wherever the 
workman may happen at the time. I would suggest 
attaching the injector valves by a tee-pipeto the back of the 
stand (as shown at A, Figs. 3 and 4, page 255), and giving 
them parallel sides and rectangular corners so they may 
be finished cheaply, also placing the injectors on line 
with the valves so that the pipes could be curved concen- 
trically with the crown sheet of the boiler. The tee-pipe 
forms a convenient place to attach the steam gauge syphon 
(B, Fig. 4), and if thought desirable in order to still farther 
reduce the number of openings in the boiler, the whistle 
pipe could also be attached there. In this case the whistle 
would require to be placed over the cab with a globe valve 
between it and the re to be used in case the whistle 
only gets knocked off. The handle, C C, for operating 
the cylinder oiling cups, the blower valve, the valve for 
Westinghouse pump, and the cam which controls the 
safety valve opening into the boiler, all face the engine- 
man and are equidistant from the stand. The steam 
gauge stand has parallel sides and rectangular corners so 
that it en be finished as much as possible by machinery, 
and is held to the boiler by four studs. It seats in a quarter- 
turn attached to pipe running forward into the dome. 
Just above the flange and below the steel cam and spindle, 
the stand is weakened by cutting a light groove all round 
it. Here the stand will be likely to break when the injury 
is sufficiently severe, and the valve opening into the boiler, 
released from the control of the cam, is instantly closed 
by the steam pressure in the boiler. 

Tothe drawing of the steam gauge stand I have added 
one, Figs. 6 and 7, page 255, of a safety check-valve which 
is designed to sit in its ordinary position on either side of 
the barrel of the boiler. The valve casing is attached to 
the boiler by a stout flange and studs. The steel pin 
which is let in from the top of this flange allows the safety 
valve opening into the boiler and seated on the casting to 
travel back and forth so as to form no impediment to the 
ingress of water to the boiler. 

A groove is cut all around the neck of the casing close 
to the flange ; here a fracture will take place in case of 
sufficient injury leaving the safety valve securely seated 
inside the boiler. By using this arrangement engine- 
drivers will be enabled to examine and grind check valves 
when the boiler is under steam pressure. A small cock 
could be attached to the bottom of the neck for the pur- 
pose of removing any water that might be present. When 
the safety valve requires examining the entire casing may 
readily be removed without disturbing the lagging, by 
adoptingthe plan shown in the drawing. It will be seen 
that the ten attachments most liable to injury in a 
collision, or when and engine runs off the track, have been 
given but three openings into the boiler, and each of the 
three provided with a safety valve, simple in design, in- 
stantanequs in its action, and which does not interfere with 
the practical — of the attachments. 

1 earnestly trust that ‘the problem of preventing acci- 
dents to persons by the escape of steam from locomotive 
boilers may soon be solved, and that the accounts of their 
terrible and appalling results, seen so frequently in our 
newspapers, may become a thing of the past. 





WEATHER COMPASS. 
To THE EpiTor OF ENGINEERING. 

Srr,—Only a few days ago we read Mr. W. P. Abell’s 
letter published in your valesiile paper of August 1l. As 
the owners of Professor Kinkerfues’ patents for 
‘* Weather Compass,” we beg to request you to give space 
to the following reply : As you state correctly in the note, 
‘“ Weather Compass,” of your journal of June 30 a.c., 
this instrument consists of an aneroid barometer, the hand 
or needle of which is moved by the combined influences 
of the atmospheric pressure and the degree of moisture 
contained in the air. This is practically executed by 
inserting in the casing of the instrument a hygrometer 
between the aneroid and needle. The changes of the wind 
do not act upon the hand or needle, but as the weather 
scale of the instrument can be turned on its axis, the 
change of wind taking place between two observations 
can be taken by the observer into consideration in a fore- 
cast of the coming weather by turning this scale in accord- 
ance with another scale of the instrument called the wind 
scale. The correction of the forecast with regard to the 
changes of the wind is consequently made by hand and 
not automatically. 

We wer, fail to understand how this instrument of 
Professor Klinkerfues would be anticipated by the differ- 
ential barometer Mr. Abell describes in Design and 


* We are indebted to the Railroad Gazette for the ac- 
companying illustrations. 











Work, February 22, 1879, as Mr. Abell’s instrument is a 
quicksilver barometer, in which the rise and fall of the 
mercury influences the movements of the hand in combina- 
tion with a wind vane, the alterations of which are 
mechanically transmitted to the hand. There is no 
hygroscopic string or other hygroscopic mechanism 
applied to Mr. Abell’s instrument, and the results of the 
observations made with the two instruments will pro- 
bably vary as much as the mechanisms of the two instru- 
ments differ from each other. 

These general remarks we hope will suffice to show Mr. 
Abell that he has no prior claim to Professor Klinkerfues’ 
invention. Should he or any other of your readers take a 
further interest in the matter, we can refer them to the 
specification and drawings of the British patent No. 5386, 
of 1880. We shall also be happy to give any further 
information by private correspondence. 

Yours faithfully, 
BIERNATZKI AND Co. 

Hamburg, September 11, 1882. 


A HYDRAULIC PHENOMENON. 

; To THE EpIToR oF ENGINEERING. 

Srr,—In your issue of the 18th inst. a letter appears 
from Mr. Cooper, in which he disagrees with the expla- 
nation given by mein your paper of the 11th inst., but he 
carefully avoids stating any reason or even endeavouring 
to point out where he finds it fails. 

Mr. Cooper also gives his explanation of the ‘‘ appara- 
rent difficulty,” but he does not explain, and indeed I do 
not see how he could by his theory, why there is no diffi- 
culty in raising the door when the water is at or near the 
same level on each side of it, but as the door is raised the 
head of water over its bottom is diminished, and there- 
fore if his explanation is right the upward pressure is also 
diminished. Or when the door is raised entirely above 
the water and the handles let go, why does it not then 
run down, as in its raised position Mr. Cooper ought to 
have the maximum of ‘‘ reduced upward pressure,” and 
therefore the full ‘‘3 tons” to force it down. 

If Mr. Cooper, or any of “‘ your many readers like 
him” would attentively read Mr. Kingston’s letter in 
_ issue of the 4th inst., they would see that the door 

as been ba/anced, and that it has sometimes to be raised 
15 ft., therefore it is hardly likely that Mr. Kingston left 
his balanced weights 3 tons lighter than his door which 
can hardly weigh 6 tons, or, in other words, balanced a 
force of 6 tons with a force of 3 tons. 

I may add that I have received a letter from Mr. 
Kingston, in which he fully concurs both with my expla- 
nation and remedy, and also suggests the use of pipes in 
a vertical position through the centre of the door, but I 
am of opinion that from pipes in either that position, or 
as Mr. Snowden suggests only a very small result would 
accrue, and that the real remedy is in the {change of 
section of the lower portion of the door. 

I am yours truly, 
F. W. PEarp. 
1, Howth View, Sandymount, Dublin, Aug. 22, 1882. 





To THE EDITOR OF ENGINEERING. 

Str,—I desire to make some observations upon Mr. 
Kingston’s hydraulic phenomenon, and Mr. Peard’s 
explanation. Ist. In regard to a vacuum under the edge 
of the sluice. Mr. Peard’s suggestion will not do away 
with the localities of less than atmospheric pressure in the 
currents in front of the sluice, and these points of vacuum 
are more important than those under the edge of the 
sluice. Every person is familiar with the funnel-shaped 
oe columns of air which reach down from the sur- 
ace to a current through a submerged orifice. 

2nd. In addition to the “‘ vacuum” there is the catch of 
the water upon the face of the sluice. Mr. Kingston 
supposed that his irons acted like the boards of an 
undershot water wheel, and he made the face smooth ; 
by so doing he, in my opinion, slightly decreased the 
vacuum effects, but he increased the frictional effects. 
With the face smooth he would have currents running 
tangential to the surface down to the orifice, and there 
would be a pull on the sluice equal to the friction, on the 
other hand the F irons would break up the tangential 
current, but they would, perhaps slightly, increase the 
points of vacuum. 

3rd. Mr. Peard says the vacuum increases up to a cer- 
tain point and then diminishes ; this is not quite correct, 
there will probably be in most cases various points of 
maximum and of minimum total vacuum (meaning by 
vacuum in all cases less than atmospheric pressure) 
depending on the new conditions as to the surroundings 
of the current at the different heights of sluice; but 
instead of the total vacuum diminishing as the sluice 
opens it must increase as the quantity of water increases, 
u.€., a8 the opening enlarges, and it is shown by the fall 
of water level close to the sluice. The proper explanation 
is that the surface of sluice affected becomes smaller, and 
the points of vacuum being most in the centre of the 
system of currents less directly affects the sluice. 

It is easy to conceive how a tendency to vacuum is set 


up in currents where the particles are accelerated from | 


point to point ; a particle of water leaves any given = 
tion with greater velocity than that of the particle which 
is attempting to take up the position the first particle is 
just vacating. The tendency to a vacuum between par- 
ticles is counteracted by the acceleration of particles on 
the surfaces of the system towards the centre. Mr. 
Kingston’s sluice interposes between particles at the 
surface and the centre. 

Professor James Thomson’s jet oe a good example 
of the sucking action of water jets. I have invented a 
form of sluice in which a velocity of nearly 45 ft. per 
second is set up with a head of 1 ft., the velocity increases 
with a greater head, but for ranges of 6 ft. or 8 ft. it is 
punstionliy constant. My sluice was recently described 





by my brother in a Cantor lecture. It is specially adapted 
to rivers where ice flows or trees or bushes may be ex- 
pected, and it will pass without trouble a dead bullock or 
elephant; it is almost devoid of moving parts, and it may 
be manipulated by telegraph. 

The only expedient for Mr. Kingston which I can 
think of is that probably he could balance his sluice with 
a tank or tanks so arranged as to fill with water at the 
point where the additional weight is required and to 
empty as the sluice is raised. 

I an, Sir, very faithfully yours, 
James Perry, M.E. 
County Surveyor, Galway, August 16, 1882. 

P.S.—If Mr. Kingston desires to write to me my 
address for a month will be County Surveyor, Ros- 
common.—J. P. 


CLEAN RAIN WATER. 
To THE EpiTor or ENGINEERING. 

Sir,—A gentleman of this town, a retired banker, and 
a member of the Society of Friends, having tried various 
filters to purify the rain water collected on the roof of his 
house, at length had the idea to allow no water to run into 
the cistern until the roof had been well washed. After 
first putting up a hand-worked valve the arrangement as 
sketched below has been hit upon. Now Newcastle is a 
very smoky place, and yet my friend gets water as pure 
as gin, and almost absolutely free from any smack of 
soot. 








\ 


Be 





The sketch explains itself. The weight W and theangle 
of the lever L are such that when the valve V is once 
opened it goes full open. A small hole in the can C acts 
like a cataract, and brings matters toa normal state very 
soon after the rain ceases. 

Your most obedient servant, 
MILLWRIGHT. 
Newcastle-on-Tyne, September 2, 1882. 
[The arrangement described by our correspondent is not 
uite novel, but as it is not generally known we have 
thought it worth Stenting ~ En. E.] 


THE COMBUSTION OF FUEL. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your leading article of July 28, I notice the 
following statement : “‘ The quantity of oxygen necessary 
for the carbon present [in the fuel] is not that which suits 
the hydrogen, and as these two are not generally sepa- 
rated a certain amount of one or other of them must 
always be burnt to waste.” 

I venture to suggest that there need not necessarily be 
such a waste. If you assume that all carbon and hy n 
present are “‘ burnt,” you assume that there is a full 
supply of oxygen for both; and seeing that carbon cannot 
by any possibility take up more than the quantity of 
oxygen required to form carbonic acid (CO.), and that 
hydrogen only takes up so much as is required to form 
water vapour (H,O), it appears to me immaterial that the 
one element requires more oxygen than the other, pro- 
vided there is enough for both. Is not your very assump- 
tion that both are “* burnt” a confirmation of this ? 

When solid fuel is used, as in furnaces, &c., it is not 
only necessary to supply the atmospheric oxygen required 
for combustion, but air enough must be introduced to 
drive away the products of combustion, to insure the 
oxygen coming in contact with all the surfaces of the fuel 

In ordinary practice it is necessary to provide about 
twice the quantity of air theoretically required, and 
this nearly doubles the volume of gases to be heated. 
Thisappears to me the principal cause for “‘ the quantity of 
work which can be done by furnace heat, not being nearly 
equal to what might be expected from laboratory trials.” 

With gaseous fuel it is more easy to insure complete 
combustion with less chimney draught, and less air, than 
is necessary for solid fuel. This consideration alone is 
largely in its favour. Yours faithfully, 

J. Emerson Dowson. 

3, Great Queen-street, Westminster, 

August 20, 1882. 
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COMPRESSED AIR TRAMWAYS. 


Compressed Air for Purposes of Locomotion as Illustrated 
by the Tramcar System employed at Nantes. 
By Sir F. J. BRaMWELL.* 

I NEED hardly say I am not about to suggest to 
Section G that it would be a judicious proceeding to sup- 
press on ordinary railways the steam locomotive, and to 
supply its place by locomotives worked by compressed air 
forced into reservoirs by steam power. am aware that 
a large stationary condensing engine can be worked with 
much more economy than a non-condensing engine such 
as is commonly used for small factory purposes. I am 
also aware that it can be worked with more economy than 
that which obtains even in a good locomotive developing 
200 or 250 horse power, although these locomotives, having 
— to their substantial pressure of 1501b. above atmo- 
sphere, and to the very considerable expansion obtained by 
a link motion well ‘‘ notched back,” do give very fairly 
satisfactory results ; and this being so, there is certainly 
not enough margin between the consumption per horse 
ower in the best stationary condensing engine and that 
of a locomotive to compensate for the ee. which arise 
in employing the steam engine to compress the air, and in 
using that compressed air to propel the train. 

There are, however, special cases wherein it would be of 
great advantage to get rid of certain unpleasant circum- 
stances attendant upon the use of a steam locomotive, 
even when worked by a coke fire, and still more when 
worked by coal. 

In underground railways, in very long tunnels without 
ventilating shafts, such as the tunnels through the Al 
and the Channel Tunnel, it is very desirable that the 
train should be propelled without involving the breathing 
bf an atmosphere composed of carbonic acid with a dash of 
carbonic oxide, sulphurous vapours, smoke, and sparks. 
There are situations where it is true wisdom to make some 
sacrifices of fuel economy for the purpose of obtainin 
immunity from these evils, and in such cases comp: 
air offers a solution of the difficulty. 

Again, where the —- is that of mechanical pro- 
pulsion through crowded streets, which is the kind of pro- 
pulsion needed for mechanical tramcars, there are certain 
objections to the employment of steam engines—objections 
that are very grave indeed, unless great care and circum- 
spection are used, which lead one to consider whether 
some other source of power is not available; and again, 
compressed air wry itself as a satisfactory answer to 
the question ‘“‘ What is an unobjectionable mechanical 
motor for a tramcar ?” 

The fact that compressed air can be thoroughly relied 
on as an efficient method of tramcar propulsion has been 
established by the successful application of that power 
for tramear purposes, which was made in the town of 
Nantes, now as long since as April, 1879. From that time 
to the present day the working has been regularly carried 
on, and it has occurred to me that the details of it may 
possess sufficient interest for Section G to justify me in 
occupying the time of the section by a short account of 
the Nantes compressed air tramways. 

I have hung on the wall a diagram, Fig. 1, which shows 
the Nantes Tramway. This begins at Doulon, an eastern 
outskirt of Nantes; it then runs westerly and southerly 
along the main road, and then parallel with the wall of 
the station yard of the Orleans Railway. Here it gets 
into the busy part of Nantes, and then proceeds along 
the Quai in a westerly direction, past the xchange, and 
through the very busiest part of the town; crossing the 
railway on a level for the last half mile of its course it 
strikes a little inland, and runs to the western terminus, 
Chantenay. The whole length of the line is 3 miles, 
and for two miles of this the line, as has already been 
said, is on the Quai, the very centre of traffic of an impor- 
tant port and commercial town of 120,000 inhabitants. 

There is on an average a departure every ten minutes 
from each end of the line, for from fourteen to fifteen 
hours out of the twenty-four according to the season. 
By an average departure, I mean that at certain hours of 
the day, when the traffic is greatest, the departure is 
made at more frequent intervals than ten minutes, while 
at other hours of the day twelve minutes elapse between 
the departures. 

The Thursdays, Saturdays, and Sundays are the busy 
days, and on these days as many as 96 departures are 
made each way in winter, and 106 in summer. The traffic, 
except on holidays, is carried on by means of “‘ automo- 
biles.” These are passenger cars containing their own 
machinery. Of these the company have twenty-two. On 
Sundays and féte days, however, these are supplemented 
by two compressed air locomotives, each of which draws 
after it two imperial cars. 

Figs. 2 and 3 show a tramcar now being made under my 
directions for use on one of the London tramways. It 
differs somewhat from the ‘‘ automobile,” but is suffi- 
ciently like it to enable me to use it for the purpose of 
explaining the construction of the ‘‘ automobiles.” These 
carry no passengers on the roof, but they have at the 
hinder end (they always run one end first), a long plat- 
form, on which as many as twelve passengers can stand 
without crowding. They seat in the car nineteen pas- 
sengers, and thus their total legitimate load is thirty- 
one passengers beside the driver and the conductor ; but 

on Sundays the passengers press into them without any 
other limit than that of the inability to wedge any more 
in. Under these circumstances, no doubt, as many as 
forty to forty-five passengers are carried, and probably 
more, 

The gauge of the line is 4 ft. 8hin., and the wheel base 
is 5ft. 9in. The wheels are 2ft. 4in. in diameter. The 
cylinders, which are at the forward end, are outside, and 
the connecting rods lay hold of crank-pins in the leading 





* Paper read before the Mechanical Section, South- 
ampton meeting of the British Association. 





wheels, The leading and tender wheels are not coupled. 
The cylinders are 5gin. in diameter by 10}in. stroke. 
The air is compressed to 450 lb. above atmosphere, and is 
carried in ten cylindrical steel vessels supported in the 
underframing, which is of wrought iron. These vessels 
have an egate capacity of 99 cubic feet. About two- 
thirds of this storage is coupled up together, and is known 
as the ‘“‘ battery,” while the remaining third, which is 
coupled up separately from the two-thirds, is known as 
the ‘‘ reserve.” 

At the front end of the ‘‘ automobile” there is a vertical 
vessel which, when the car is being changed with air, is 
itself charged with steam and water at a pressure of about 
75lb. above atmosphere. The air on its way from the 
“battery” (or the “reserve” as the case may be) is caused 
to bubble up through this water, and thus becomes 
heated so as to increase its volume and useful effect, and 
so as to enable it to be expanded in the cylinders without 
risk of the formation of snow. 


driver can, from time to time, vary the pressure by his 
handwheel, confident that whether the engines are run- 
ning quickly or slowly, that pressure will be steadily 
maintained. The automatic regulating valve and the 
employment of the “hot pot” are the distinguishing 
features in this particular system—the Mekarski system 
—of using compressed air. There is an air brake acting 
on wedges between the wheels ; this is put on by a con- 
tinuation of the same movement of the oat that shuts 
off the air from the cylinders. The engines are enclosed 
in a pair of cupboards, and being of the outside cylinder 
type, every part is at once seen, and is accessible when 
the cusueaea door is open. The slides are each driven b 
a — of eccentrics carried on a return crank. These wor 
a link motion, and the driver has the usual spring catch- 
lever and sector plate to reverse and to ‘‘notch back.” 
He has also a mechanical horn to give warning of his 
approach. 

ese “automobiles” are under the most complete con- 
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The regulating valve is put on the top of this vertical 
vessel. ‘This valve is of peculiar construction, as shown 
in Fig. 3. It will be seen that the handwheel when 
turned lowers or raises a plunger; this acts upon 
the liquid contained between the diaphragm placed a little 
below the plunger and the upper part of the vessel. Just 
around the plunger there is an annular air space acting as 
an air vessel. When the plunger is depressed into the 
liquid, the result is to compress the air in the air vessel 
to any desired extent. Then, on the air cock being opened, 
a’. ‘»ubbles through the hot water, and rises past the cone 
v..Jee, which is attached to the diaphragm into the space 
beivw it, so as to press on the underside of the diaphragm 
and tend; to raise it ; but it cannot succeed in doing so 
until the pressure of the air below the diaphragm equals 
that in the annular air vessel above, and thus the pressure 
in the annular air vessel is automatically the measure of 
the pressure that will prevail in the engines. So soon as 
this is exceeded the diaphragm rises and closes the valve ; 
and so soon as it falls the air in the annular air vessel re- 
expands and lets in more compressed air. In this way the 














| trol. I found after a very short observation that I could 
| drive without any difficulty, and, as a matter of fact, 


| they stop to pick up and set down passengers just as a 
horse tramcar meals do. Nothing can be more satisfactory 
to the passengers and to the public generally than the per- 
formance’ of these ‘‘ automobiles.” There is no smoke, 
no smell, no puffing, no escape steam. The exhaust air is 
let into a box between the engines, and from this escaping 
quietly just above the level of the road. The impression 
conveyed to the mind on first seeing one of these “* auto- 
mobiles” is that an ordinary horse car has been allowed to 
run away down a hill of a sufficient gradient to keep the 
car in motion. The mode of working is to use the 
‘““ battery” only when on the level, and to keep the “‘ re- 
| serve” for a bad bit of road, or for a rise over some bridges 
| which have to be traversed, and thus, although the 
| pressure in the “‘ battery” may be getting low when near- 
| ing home, the “reserve” is always there to aid over a 
| difficult place. 
| The locomotive is able to make the journey out and 
| home, 7? miles, without needing any replenishment of the 
| air, but the ‘‘ automobile’—which on reaching the termi- 
| nation of its outward journey has had the pressure in the 
| “battery” lowered from 30 atmospheres to 12 atmo- 
| spheres (the “reserve” being intact)—takes ina partial 
| charge, raising the pressure in the battery to 22 atmo- 
| spheres. 
| The me depot is at Doulon, where fhere is an 
| engine-house containing four horizontal condensing steam 
engines, each of about 20 nominal horse power with 
| cylinders of 1ft. 9}4in. diameter, by 3 ft. 3gin. stroke. 
| Each of these engines has alongside of it a bedplate similar 
| to that of the engine, and on this are fixed, tandem 
fashion, two air pumps. These are single-acting. The 
| first pump compresses from atmospheric density to six 
atmospheres absolute, while the second draws from the first 
| and compresses to 30 atmospheres absolute. On the arrival 
| of an ‘‘ automobile” opposite the depot itruns on a turn- 
| table and is then driven into the filling shed. This is 
alongside the engine-house, and in the partition wall are 
fixed six sets of fillin pipes with their stop-cocks. A 
| certain quantity of the water is run out of the “hot 
| pot,” and while this is being done, the compressed air 
| connexion and the steam connexions are being made. 
| The connexions consist of copper pipes bent into one or 
| two turns of a helix, so as to give some elasticity. These, 
| by means of unions at their ends, are coupled to the fixed 
| valves, and to the valves on the “automobile.” The 
valves are opened and the air is charged in while the 
| steam is sent up through the water which remains in 
| the “hot pot.” Six to eight minutes suffice for this 
| operation, but ten minutes are an excess allowance. 
At the depot at Chantenay the engines are only half 
| the size of those at Doulon, and there are only two of 
| them. I wasenabled to take indicator diagrams from the 
engines and the pumps, and I was surprised to find that 
as much 82 per cent. of the gross indicated horse power in 
the steam piston reappeared in the pone of the compress- 
ing pumps, so that the friction of the engine, the power 
absorbed in working its condenser air pump, and the 
friction of the compressing pumps only amounted to 
18 per cent. of the total gross indicated horse power. 
had no means of obtaining diagrams from the engines 
of the “ automobiles” themselves, and I cannot therefore 
tell the Section what was the power E forth by the 
compressed air engines. I have little doubt, however, but 
what there was a very considerable percentage of dif- 
ference. The compressing pumps, instead of dischargin 
directly into the reservoirs in the ‘‘ automobiles,” an 
being thus resisted by the gradually ee ee in 
these reservoirs discharge through a valve loaded to the 
maximum pressure into reservoirs fixed in the engine- 
house, and maintained at about 22 atmospheres. This 
arrangement is made to shorten the time of charging, but 
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MEKARSKI’S COMPRESSED AIR TRAMCAR. 








Fig. 2 A 
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it appears to me it could well be dispensed with in a large 
establishment where the ‘‘automobiles” could come in suc- 
cession to be supplied. Again, in the ‘ automobile” 
itself, no means exist of varying the expansion to such an 
extent as to utilise the full pressure of air when the 
“automobile” starts on its journey. One half of the 
engine’s power is “‘ stand-by” power, as it does not need 
even two of the engines to run constantly to do the work. 
It would appear, however, from the information given to 
me that the cost is somewhat less than that of horse 
power, and if this be so, then on various grounds the com- 
pound air system is to be preferred. It is cleanly, it is 
trustworthy, and above all it does away with the fearful 
waste of animal life. I am afraid it is but too true that 
the horses employed in tramcar work are but short-lived. 
There is nothing that can be pointed at from day to day 
as any evidence of cruelty, but the broad fact remains 
that the animal dies before one-half or even one-third of 
the natural term is accomplished. This is a shocking 
thing to reflect on, and I am sure that all would rejoice in 
the substitution of mechanical traction for animal trac- 
tion obtained at so painful a sacrifice. 

I am glad to say that one of the metropolitan tramway 
companies is about to try the Mekarski compressed air 
system on a road (the Caledonian-road) which runs from 
King’s Cross to Holloway. The drawing exhibited is that 
of the compressed air car which is being made for this 
service, As it is not possible to put turntables in the 

sublic road at the King’s Cross end of the journey it has 

en necessary to construct this car so as to run either 
end first, and thus the long standing platform at the 
rear end of the Nantes ‘‘ automobile” has been suppressed, 
and the passengers who at Nantes stand on this platform 
are in London to be carried on the roof. 

The engines also have been removed from the end of the 
under frame, and placed in the middle. The Board of 
Trade limitation of extreme width made it very difficult 
to obtain space for working the link motion by means of 
eccentrics placed on a return crank ; and I was very glad 
to be able to avail myself of the extremely ingenious valve 
gear of Mr. Joy, where (as is, I think, well known to most 
of the Section) the motion is obtained from the connecting 
rod, and is therefore in the plane of the centre of the 
cylinder. 








NOTES FROM THE SOUTH-WEST. 
Pembroke Dock.—The Lords of the Admiralty arrived 
at Pembroke Dock on Tuesday by train from Plymouth 
to Neyland. Their lordships crossed over the haven in 
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the steam launch to the dockyard, and om landing they 
were received by Captain Parkins, R.A., the superin- 
tendent, and the other chief officials of the ae a salute clea 

y the Royal | are somewhat above the average. All descriptions of 


of 19 guns being fired from the Hill Fort 


Artillery. Their lordships inspected the dockyard and | steam coal are in good request. 


the ships under construction, and then left for Queens- 
town on board of the Enchantress. 








Swansea.—Notwithstanding the bad weather and, asa 
natural co uence, scarcity of tonnage, the trade of 
the past week has been brisk. The steam coal clearances 


shows no improve- 
in price, but through-and-through and small have a ten- 
dency to further advance. Many of the important Con- 
tinental contracts for small steam which used to be 


South Wales Coal and Iron.—Foreign coal shipments | executed from Cardiff have found their way here ; hence 
from Cardiff were not quite up to the average for August. | the demand and improved price. The patent fuel trade 


They exceeded, however, the shipments for August, 1881. 
The temporary difficulty with the men at the tips has 

robably caused the falling off. The shipments from 
Newport and Swansea were in excess of the average. 
The shipments last month were: Cardiff, 485,276 tons ; 
Newport, 119,411 tons ; Swansea, 91,765 tons; Llanelly, 
6019 tons. The shipments for August, 1881, were: Car- 
diff, 480,020 tons; Newport, 105,461 tons; Swansea, 
62,013 tons; Llanelly, 5300 tons. The coastwise ship- 
ments were : Cardiff, 92,816 tons ; Newport, 84,341 tons ; 
Swangea, 67,562 tons ; Llanelly, 11,505 tons. The August 
shipments last year were: Cardiff, 81,460tons ; Newport, 
70,940 tons ; Swansea, 62,769 tons ; Llanelly, 11,527 tons. 
The coke shipments to foreign parts last month were: 
Cardiff, 1486 tons; Newport, 367 tons; Swansea, 1078 
tons. The iron shipments were unusually large: Cardiff 
shipped 10,631 tons ; Newport, 13,882 tons ; and Swansea, 
129tons, There were also shipped from Cardiff last 
month, 14,023 tons of patent fuel ; and from Swansea 
the shipments of the same artiele were 19,153 tons. 


Cardiff.—For best steam coal shippers hold on firmly 
for higher prices, showing no disposition to contract them- 
selves very far forward. Secondary qualities remain at 
about the same, while small steam coal is still extensively 
demanded. Patent fuel has been weaker, although there 
has been a slight increase in the shipments of the article. 
a quantities of ore from Bilbao and the other ore- 
producing districts have been received. Last week’s 
clearances comprised 149,147 tons of coal; 1011 tons of 
iron ; 8761 tons of patent fuel, and 100 tons of blooms. 
The arrivals of ore from Bilbao were 5628 tons, and from 
other ports 4592 tons. 


Re-starting of a Blast Furnace.—The Swansea Blast 
Furnace npg A started their second furnace again on 
Wednesday, at Landore. The furnace has been idle for 
about eighteen months. A large stock of pig had accu- 
mulated; but this stock having been worked off and an 
improvement in the demand having set in, the company 
has re-lighted the furnace, 








is active. An extensive Italian contract for which a keen 
competition has been rife has, it is reported, been secured 
by the Atlantic company. The anthracite coal trade con- 
tinues dull. In the metal department some little uneasi- 
ness is felt as to a question now in dispute between the 
Landore-Siemen’s Company and their workmen. In other 
respects the autumn trade promises to be brisk coupled 
with an improvement in prices. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a fairly 

‘ood attendance on ’Change at Middlesbrough. Messrs. 

‘onnal and Co., the warrant storekeepers here, had a 
stock of 113,386 tons, which is a decrease of 2495 tons on 
the previous week. The prices of pig iron remained 
steady at 44s. per ton for No. 3, and 43s. for No. 4 forge 
net cash. The producers of pig iron quoted 6d. per ton 
more than these figures. It is very satisfactory to know 
that the volume of business continues large, this fact being 
clearly manifest from the heavy shipments of iron at 
Middlesbrough. Something like 40,000 tons have been 
exported this month. All the blast furnaces in operation 
are working satisfactorily. Nothing further has been 
heard about the efforts of the Cleveland ironmasters to 
induce their Scotch brethren to continue the arrangement 
for restricting the output of pig iron in the respective 
districts. 

The Manufactured Iron Trade.—The mills and forges 
throughout the North of England are busy and prices are 
maintained. Ship plates are quoted 6/. 15s. per ton and 
angles 6/. at the works, less the usual discounts. 

The Wages Question—The North of England Iron 
Manufacturers held a meeting at Middlesbrough yester- 
day and passed the following resolution: ‘‘ This meeting 
resolves to give notice to the operatives of a reduction of 
9d. per ton in puddling and 74 per cent. in other forge 
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and mill wages, to take effect at the termination of the 
present wages open on the 28th October next.” The 
establishment of a satisfactory sliding scale for the future 
regulation of wages was alsosuggested. In some quarters 
there is considerable uneasiness as to the wages wv 
and this is not surprising when the recent general discon- 
tent amongst the ironworkers connected with the Board 
of Arbitration is taken into account. It is hoped, how- 
ever, by the best friends of the men that they will cling 
to the Board of Arbitration until some persons can point 
out a better and less expensive mode of settling trade 
disputes. A strike is certainly not better than the award 
of an arbitrator. 


The Steel Trade-—A combination has been formed 
amongst the steel railmakers to regulate the production 
and prices connected with the trade. No doubt the 
example set them by the North of England ironmasters 
has induced them to adopt this course. The departure is 
an unsound one, and will not be long continued. 
Hematite iron remains steady at 56s. 6d. to 57s. per ton 
for Nos. 1, 2, and 3 f.0.b. West Coast ports. 


Engineering and itien See these industries 
are still in full swing. The engineering shops are unable 
to turn out work sufficiently quick. Several additional 
contracts have lately been given out, and there are more 
to follow. The shipyards on the Tyne, Wear, and Tees 
present a very animated appearance. Fresh orders for 
steamers do not come to hand so freely as could be 
desired, owing chiefly to the unsatisfactory state of the 
freight market, but there is sufficient work contracted for 
to keep the whole of the shipyards occupied for many 
months, 

The Coal and Coke Trades.—The coal and coke trades 
are unchanged. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a quiet market 
last Thursday, with a moderate amount of business done 
in warrants at from 50s. 2d. down to 49s. 114d. cash, and 
from 50s. 4d. down to 50s. 2d. one month, the close — 
buyers at 49s, 11d. cash and 50s. 14d. one month, an 
salen near. The market remained quiet in the afternoon, 
and some business was transacted at 49s. 11d., 50s., and 
down to 49s. 10d. cash, and at 50s. 24d. to 50s. 1d. one 
month. There were sellers at the close asking 49s. 10d. 
cash and 50s. 1d. one month, and buyersnear. Quietness 
was in the rule on Friday, and transactions were re- 
seohed al 





t 49s. 11d. down to 49s. 8d. cash, and at 50s. down 
to 49s. 10}d. one month, and at the close buyers were 
offering 49s. 8d. and 49s. 10d. cash and one month respec- 
tively, and sellers wanting a shade more per ton. The 
afternoon market was strong and a good business was done 
at 49s, 94d., up to 50s. cash, and at 50s. up to 50s. 24d. one 
month, with sellers at the close wanting 50s. cash and 
rg one month, and buyers offering 1d. per ton less. 
On Monday the pig-iron market was i ar, a moderate 
amount of business was done at from 49s. 1ld. up to 
50s. 1#d. cash, and at from 50s. 24d. to 50s. 34d. one 
month, and afterwards at 49s. 104d. cash, and at 50s. 14d. 
one month ; and at the close of the market the price was 
generally at 49s. 104d. cash. The market was quiet in 
the afternoon, and business was done at from 49s. 10d. to 
49s. 11d. cash, and at from 50s. to 50s. 14d. one month ; the 
market closing with buyers at 49s. 11d. cash, and 50s. 1d. 
one month, and sellers near. The market be goo brisk 
on Tuesday, but later on, sellers took the lead, and prices 
lost an early gain, and closed 1d. under last week’s 
closing prices. Business was done during the fore- 
noon market at from 49s. 1ld. up to 50s. 14d., and back 
to 49s. 10}d. cash, and at from 50s. 2}d. to 50s. 34d. 
and down again to 50s. 1d. one month; the close being, 
buyers at 49s. 10}d. cash, and 50s. 14d. one month, 
and sellers near. In the afternoon from 49s. 9d. to 
49s. 1ld. cash, and from 50s. to 50s. 14d. one month, 
were the quotations; the market closing with buyers 
at 49s. 11d. cash, and 50s. 1d. one month, and sellers near. 
Business was done this forenoon at 50s. 14d. up to 50s. 3d. 
cash, also at 50s. 4d. up to 50s. 6d. one month, sellers 
remaining at 50s. 6d. one month and 50s. 4d. cash, and 
buyers offering 3d. per ton less. The market was strong 
in the afternoon, with transactions reported at 50s. 3d. to 
50s. 4d. cash and at 50s. 5d. to 50s.6d.onemonth. There 
is abundant evidence that the Scotch iron trade is ina 
very steady condition, while there is a good business 
doing in every department. The warrant market has, on 
the whole, been very quiet during the past week, and the 
fluctuations in price have been limited to a few pence per 
ton. Ina great measure the transactions that are reported 
from day to day are confined to jobbers, the outside 

ublic continuing to display a considerable amount of 
secu in investing. Some fresh inquiries from Canada 
and the United States have been reported, with which, 
indeed, the trade is much better than it was a year ago, 
while the demand froin other countries is larger than at 
any former period in the history of the trade. The 
home consumption remains very good, and as certain 
special brands are very scarce, consumers experience 
much difficulty in getting delivery of them, so that 
full prices are being paid. In second hands almost 
every special brand shows a hardening tendency as regards 
prices. The uncertainty with regard to the action of the 
colliers in the proposal to lessen the production of coal is 
now added to the uncertainty as to the action of the 
Scotch ironmasters on the question of increasing the num- 
ber of furnaces in blast after the close of the present 
month. In the event of a strike arising amongst the 
colliers, of course any increase in the output of iron would 
be out of the question ; but should no difficulty arise 
about coal, there would still remain the question—Will 
the Scotch ironmasters face the possibility of demands 
from their own workmen which an over production of iron 





may create? Altogether, the market is somewhat dark 
and uncertain, but most persons who are watching its 
course are rather hopeful verge it in the immediate 
future. There are at present 109 blast furnaces in opera- 
tion, as against 119 at this time last year; and of those 
now in blast there are eleven making hematite pig iron, 
the demand for which is quiet, while there does not seem 
to be much fresh inquiry. Sellers are offering equal pro- 
portions of Nos. 1, 2, and 3 at a shade under 56s. 6d. S nod 
ton for early delivery f.o.b. at Cumberland ports. The 
shipments of pig iron from all Scotch ports during the 
week ending last Saturday amounted to 10,629 tons, 
as compared with 16,076 tons in the preceding week, and 
14,812 tons in the corresponding week of last year. To 
Canada there were sent 2732 tons ; to the United States, 
1620 tons ; to Germany, 730 tons; to Spain and Portugal, 
1140 tons; to Holland, 1094 tons; to Belgium, 255 tons; 
and to other countries lesser quantities. p till yester- 
day the stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 628,447 tons, showing a 
decrease during the week amounting to 928 tons. 


The Clyde Ship Joiners’ Strike.—It may be said that the 
ship joiners on the Clyde who recently went out on strike 
for an advance of wages to the extent of 4d. per hour have 
won their case, and that the dispute is practically at an 
end. Messrs. James and George Thomson, one of the 
most extensive firms on the Clyde, yielded to the men’s 
demands yesterday, and their workmen have returned to 
their employment to-day. As Messrs. Thomson employ 
from 350 to 400 joiners, the defection of that firm from 
the arrangement entered into amongst the employers may 
be regarded as having settled the question. Another firm, 
that of Mr. W. B. Thompson, Whiteinch, followed suit 
to-day ; and at a meeting which the men were holding at 
the time the announcement was made it was agreed to go 
and resume work at once. 


Launches on the Clyde to-day.—Great activity was shown 
on the Clyde in connexion with the watts Rate of new 
vessels, no fewer than three of which were put into the 
water at the afternoon tide. Messrs. J. and G. Thomson 
launched a 5000 ton steamer for the Hamburg-American 
Company; Messrs. D. and W. Henderson and Co. 
pare f an Anchor Liner of about 4000 tons; and 
Messrs. Charles Connel and Co. launched a magnificent 
four-masted iron sailing ship of 2150 tons. Those vessels 
will need the immediate service of a large army of ship 
joiners. 

Prohibition of Steam Power on the Edinburgh Tramways.— 
At a meeting of the Edinburgh Town Council yester- 
day, it was unanimously resolved not to grant the appli- 
cation of the Tramway Company for permission to use 
steam power on the Portobello section of their system. 
The reasons for this refusal are that there is no limit in 
the Act to the number of locomotives that may be run, 
nor to the time and frequency of their use ; that the 
engines at present employed are both unsightly and dan- 
gerous ; that their use has neither pra seco f the speed 
nor brought down the fares; and that the fumes and 
smoke from the engines are an annoyance to outside pas- 
sengers. In the course of the discussion which took on 
on a report brought up by a committee of the council, it 
was stated that the wagons Company had had some 
ulterior object in going to Parliament for the Act that was 
passed last session, otherwise they would not have spent 
something like 1200/. a day while the Bill was before the 
Committees of the two Houses of Parliament. There was 
some oo gong to the report in committee, and an amend- 
ment that was ——— against it was lost by 6 to 4; but 
the resolution of the council at the special meeting held 
yesterday was carried unanimously. 








FOREIGN AND COLONIAL NOTES. 

Tunnelling Mont Blanc.—Herr Heim, professor of 
geology in the University and Polytechnicum of Zurich, 
recently read a paper on the Mont Blanc Tunnel project 
with special reference to its practicability and the Bithetl. 
ties which its execution is likely to involve. He exhibited 
many geological specimens from the valley of the Dora 
Baltea, from Courmayeur, Pre St. Didier, and Cha- 
mounix, and illustrated his remarks by plans and sections, 
in the preparation of which he had been assisted by Dr. 
Stapf, the official geologist engineer of the great St. 
Gothard Tunnel. The gist of the professor's observations 
was that the piercing of Mont Blanc would be a work of 
immense difficulty. Between Courmayeur and Pre St. 
Didier the tunnel would have to be driven through a 
formation of anhydrous gypsum, of similar quality to that 
of the celebrated ‘‘ windy” stretch of the St. Gothard 
Tunnel, which swells on exposure to the air, and is almost 
impossible to stay. Another great difficulty would arise 
from the temperature in the interior of Mont Blanc. 
Judging from the experience gained in tunnelling the St. 
Gothard, and from the position, elevation, and direction 
of the proposed Mont Blanc Tunnel, Dr. Stapf holds it 
as certain that the temperature in the galleries would 
range from 86 deg. Fahrenheit, as a minimum, to 122 deg. 
as a maximum. The maximum temperature of the St. 
Gothard Tunnel while making was about 87 deg. Fahren- 
heit ; of the Mont Cenis, 84 deg. The temperature of a 
mountain tunnel depends, not only on its vertical depth, 
but on the configuration of the superincumbent mass ; 
and, havin — to these and other circumstances, Dr. 
Heim and Dr. Stapf estimate that the maximum tempe- 
rature of the proposed Simplon Tunnel, while in execution, 
would be 97 deg. Fahrenheit. 
ever, by giving the galleries a somewhat different direc- 
tion from that which was at first contemplated, a more 
moderate temperature might be obtained. 

Rolling Stock in Prussia.—In view of the dearth of 
rolling stock on the Prussian railways, a vote of 550,000. 
has been applied for, to be devoted to the purchase or 


» | 3356 tons. 


They are of opinion, how- pe 





construction of locomotives. and wagons. The goods 
rolling stock in hand at the end of the financial year 
1880-81 on the State railways and private lines worked by 
the State was 4419 goods locomotives, 28,092 covered, and 
57,004 open goods wagons, and 3728 horse and cattle trucks, 
No important additions have been made to the State 
rolling stock during the last few years, as it was believed 
that private lines would be purchased, and that some pro- 
portion of the rolling stock belonging to these could be 
appropriated to meet any pressure on the system which 
might arise. Owing, however, to the great increase of 
the coal and iron traftic on the Westphalian lines, the 
supply of plant has proved inadequate to the demand, 
and it is intended to purchase 3000 wagons and 100 loco- 
motives, 


South Australian Coal.—Important coal discoveries are 
said to have been made in South Australia, reports from 
the alleged coal district stating that the vein crops out of a 
cave, being only 6 in. wide at its extreme end, but soon 
assuming more important dimensions. The discovery was 
made ae @ man noticing drippings from the wall of a 
resinous substance, which, on analysis, was found to con- 
tain several ingredients, denoting the presence of coal, 
Applications for the lease of upwards of 80,000 acres of the 
supposed coalfield have been made. Extensive arrange- 
ments have also been made for testing an alleged coal 
deposit in another part of the country, and a depth of 
90 ft. has been reached ; at present further preparations 
are being made for a diamond drill to reach an additional 
depth of 100 ft. 


Duplications on the Western of France Railway.—In the 
course of the past year the Western of France Railway 
Company has been laying down a second set of metals 
upon portions of its Caen and Cherbourg, Serqui and 
Rouen, Rennes and Rendon, and Paris and Geumvie ines. 


A Chicago Steam Hammer.—The anvil of a very 
large steam hammer for the Union Iron and Steel Com- 
pany, of Chicago, has recently been successfully cast at 
the carwheel works of Mr. J. H. Bass, in that city. It 
—— 30 tons, and is the largest casting ever made west 
of Pittsburgh. The mould was filled in exactly seven 
minutes. 


Canadian Pacific Railway.—Mr. A. D. Miller, of the 
engineer department, has returned to Winnipeg after 
three months’ hard trip in the west. He went to Brandon 
Bay, Fort Ellis, and Qu’Appelle, Moose Jay Creek, and 
Old Wareslake to the mouth of the Red Deer, and reports 
that no practical crossing south of the Saskatchewan can 
be had south of the Red Deer, the country being very 
rough and broken and the river bed nearly 500 ft. below 
the general level of the cliffs on either side, while it is 
abrupt and cut by short and crooked ravines. From 
Saag appearances there is little doubt that the main 
ine will cross the South Saskatchewan either near the 
mouth of the Red Deer or the E]bow, 180 miles further 
down stream. 

Chicago Telegraph Supply Company.—This company is 
at work on a large order for 1500 electrical instruments 
for the Western Union Telegraph Company, besides other 
orders. The company has just — a telegraph line 
for the Board of Trade Telegraph Company, of Chicago, 
to run to St. Louis. In this order 1000 miles of wire have 
been used. The contract amounted to 35,000 dols. 


German Steel.—The production of steel would appear to 
be increasing in Germany. At any rate, 257,000 tons 
were turned out in the first quarter of this year, as com- 
pared with the corresponding quarter of 1881. 





THE FrENcH Navy.—The launch of the French turret 
ship Arethuse took place on Thursday at Toulon. The 
Arethuse, which has been built from the plans of M. 
Bienaymé has been in course of construction since Jan- 
uary, 1879. Her length ‘between rpendiculars is 
296 ft. 8 in., and her om displacement will be 

Her engines, which have built at the State 
workshops at Indret, near Nantes, are high pressure, 
working up to 4200 horse power ; and it is expected that 
the ship will attain an average speed of sixteen knots per 
hour. She willcarry four heavy steel guns in her turrets, 
as well as a battery of twelve guns, to say nothing of 
mitrailleuses, revolving guns, &c. 


GLascow CoLLEcE or SciENcE AND ArTs.—What was 
reaper | known as the Glasgow Mechanics’ Institution— 
in which much valuable educational work was done during 
more than half a century—has now developed into the 
College of Science and Arts. Both in the day and even- 
ing classes of the college, the subjects of instruction are 
almost exclusively of a scientific character, including 
mathematics, by Mr. William Raitt, M.A., B. Sc. ; 
geometrical aewnn, machine construction, and buildin 
construction, b ir. Alexander M‘Lay; mechanica 
engineering by the same gentleman; theoretical mechanics, 
by Mr. Raitt; applied mechanics by the Principal, Mr. 
Andrew Jamieson, who is also the lecturer on steam, 
electrical engineering, and electricity and magnetism ; 
chemistry by Mr. Robert R. Tatlock ; and geology, by 
Mr. John Young. In the ensuing session it is proposed 
to institute new classes so as to embrace mining engineer- 
ing and mine surveying, and naval architecture ; and the 
scheme of the college embraces diplomas in mechanical 
engineering, electrical engineering, and chemistry, the 
course of instructions recommended for each covering a 
riod of three years, and not unlikely these will be 
instituted so as to include naval architecture. J udging 
by the number and character of the awards obtained by 
students of the college at the last examinations held by 
the Science and Art Department, and by the City and 
Guilds of London Institute, as well as by the energy and 
ability of the staff of lecturers and teachers, this institu- 
tion is almost certain of a long term of usefulness, 
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THE “POLYPHEMUS.” 

THE completing or rather the perfecting of the 
Polyphemus as a fighting machine does not pro- 
ceed satisfactorily. We say perfecting, as in dock- 
yard phraseology the ship was said to be complete 
during their lordships’ recent visit to Chatham. The 
fates appear to be against her. Some months back 
it was discovered that modifications were necessary 
in her torpedo mechanism, but much interest was 
not bestowed upon these as there was the larger 

uestion of her boilers to draw off the attention of 
those interested in her progress. These modifica- 
tions have been going on, however, during the whole 








of the time that the modifications in the boilers 
have been on hand, and some fears are now enter- 
tained that the boilers and this mechanism will be 
condemned and have to be replaced at the same 
time. Considering that the ship has only been 
commissioned a few months, and that many of her 
qualities still remain untested, this is not encourag- 


ing. 

"The steam trials have been resumed during the 
past two weeks, and the result has been most unsatis- 
factory. The boilers are incapable of supplying the 

wer required, and the engineers have at length re- 
uctantly admitted that this is this case. At the trial 
of the ship in March last, at the measured mile, the 
boilers failed to yield the contract power by 500 
horses, on account of leaky tubes. In other re- 
spects the machinery behaved splendidly, and there 
seemed every prospect of obtaining a most satisfac- 
tory result, if only this difficulty could be remedied. 
The boilers are 14 ft. 4 in. long, and 5 ft. 3 in. in 
diameter ; their shells are of steel, their fireboxes of 
iron, and when the trials of March last were made, 
their tubes were of brass. Various changes were 
made without realising much improvement; firebrick 
shields were adopted, different modes of fixing the 
tubes were tried, and circulating pipes and afterwards 
circulating pumps were added, but to no purpose. 
After all other devices which seemed to promise im- 
provement had been exhausted, it was determined to 
take out the brass tubes and substitute iron ones for 
them. This has been done, and the trials which 
have now been made show that no improvement 
has been effected, but very much the reverse, at 
least in the case of the after boilers. The engineers 
have recommended that the boilers be removed and 
replaced by others, and it is understood that this 
will be done as soon as the torpedo mechanism has 
been tested. 

All the difficulties met with in adapting loco- 
motive boilers to torpedo boats have been also met 
with in adapting them to the Polyphemus, and they 
have been greatly increased on account of the num- 
ber of boilers which have in her case to be worked 
We discussed these difficulties in our 
issues of the 7th and 21st July, and also indicated 
the direction in which we think improvement should 
be sought. Whether the new boilers will be of the 
locomotive boiler type, or of the gunboat boiler 
type worked to a much higher pressure, is at pre- 
sent under consideration. The Admiralty engineers 
incline to the latter course, as these boilers have 
recently given very satisfactory results. 

The Polyphemus is the first ship which has been 
fitted with the Portsmouth box torpedo tube, and 
others are ordered to be fitted in the same way if 
these should answer the requirements. It is, there- 
fore, important that the trials should be made at an 
early date, and for this purpose the vessel will be 
handed over to the Portsmouth torpedo school. 
The few experiments already made with this 
apparatus have indicated that considerable modifi- 
cations may yet be necessary, and as accurate infor- 
mation on this score can only be obtained by actual 
trial under way, !the Admiralty have ordered the 
necessary experiments to be made at once before 
the boilers are removed, in order that the changes, 
if changes should be required, may be proceeded 
with at the same time as the changes in the 
machinery. 

The Polyphemus will probably be, for her tonnage, 
the most costly ship ever constructed. When the 
changes now necessary have been made she 
will have cost nearly a quarter of a million, which 
is nearly 100,000/. more than was estimated. The 
money spent upon her would have bought a ship of 
any ordinary type of about double her size. The 
new fast cruisers will have 700 tons more displace- 
ment, the same speed, and a powerful armament of 
guns besides the same torpedo attack as the Poly- 
phemus, and will moreover carry a large coal 
supply, and be seagoing vessels, and yet their esti- 
mated cost is only one-half the actual cost of the 
Polyphemus. 


THE EGYPTIAN CAMPAIGN. 

Tue aphorism that ‘‘ success disarms criticism” is 
one that finds a frequent application. Yet, if 
criticism is always to be silenced because success 
has been achieved, half of the most useful deduc- 
tions to be drawn from military operations would 
remain unrecorded, and the critic and historian 
would find the larger part of their most useful 
occupation gone. 

The first great engagement (if a plucky charge on 
one side and active running away on the other is 








worthy of such a name) has been fought, and Tel- 
el-Kebir, the spot to which every one has been 
looking with interest during the past two weeks as 
the place where the one decisive action of the 
expedition would occur, has been attacked and 
carried in the most effectual style by the British 
troops. It will then, we think, be universally 
admitted that the final arrangements for assault on 
the enemy’s fieldworks at Tel-el-Kebir, left nothing 
to be desired. The quiet way in which the cam 
at Kassassin was broken up, and the night prs 
against the enemy’s lines was performed, reflects 
the highest credit upon the discipline of the whole 
of the troops engaged. It is evident that the 
general in command was induced to carry the 
enemy’s entrenchments by a sudden front assail- 
ment and rush at the point of the bayonet, owing 
to his possession of certain information which 
enabled him to resolve upon a direct attack, rather 
than an endeavour to carry the position by a turn- 
ing movement. The determined pluck of the 
British troops, suddenly released from the enervat- 
ing effects of three weeks’ comparative inactivity 
and marching forward full of confidence, gave an 
impetus of which the general in command took full 
advantage when deciding upon a direct attack. It 
is not too much to expect that the moral effect of 
this victory, and the result of the initiative which 
has so signally been resumed, will be so great that 
no organised stand will be made against the British 
troops in their onward march to Cairo. Nor do we 
anticipate, owing to the dispersion of the Egyptian 
troops by the active body of cavalry which the 
British general has in hand, that much resistance 
will be offered to the entry into Cairo. There is, 
therefore, no reasonable doubt that the action at 
Tel-el-Kebir will in every way prove decisive, so 
far as putting an end to the armed rebellion against 
the Khedive’s authority is concerned. Whether 
Arabi Pasha has retreated to Cairo, there to’prepare 
for defence, or has gained his line of retreat from 
thence to Upper Egypt, remains to be ascertained 
by further telegrams. 

The public mind, excited bya recent victory, 
may perhaps be little inclined to regard with favour 
a critical view of events that have preceded so im- 
portant an action ; rather being satisfied with the 
results obtained, and caring little for previous cir- 
cumstances. Yet as these circumstances afford 
valuable lessons for our future guidance it is neces- 
sary to review them, particularly in the light of 
their forming such lessons. 

Public hopes ran high at the beginning of last 
week that an immediate advance of the British 
force would take place from Kassassin ; but as the 
week wore on and nothing was done beyond a 
gradual concentration of troops near that post and a 
sensible improvement in transport and supply, 
patience had to be exercised yet a little longer. It 
was evident, moreover, that with this concentration 
of troops and improvement in transport, some deci- 
sive movement would not long be delayed. Recent 
results have not disappointed public expectation. 
But the week was not uneventful in other respects, 
for on Sunday early the enemy made a reconnais- 
sance in very considerable force against the British 
advanced position at Kassassin, coupled with what 
evidently had the character of a coincident flank 
movement upon the right of the British line, from 
the direction of Salalieh. The front attack of the 
enemy was defeated, and General Lowe once more, 
in an endeavour to search the enemy’s left flank, 
came upon a large force of the enemy’s cavalry 
advancing in an oblique direction towards him, as 
from Salalieh. The general at once engaged this 
force, and caused it to rapidly retire, following up 
his movement until he saw into the left flank of the 
enemy’s earthworks around Tel-el-Kebir. Other 
British troops came up, and but for an order 
to return to Kassassin it is probable that a 
lodgment would have been then effected almost 
within the enemy’s works. It was afterwards ascer- 
tained that the enemy had nearly 8000 men and 
24 guns at Salalieh, for a flank attack upon the 
British troops, should a retirement have taken 
place before this sudden reconnaissance ; as it was, 
the tians were compelled to fall back upon 
their lines with considerable loss. Sir Garnet has 
once more to thank General Lowe for turning aside 
what would otherwise have become a very threat- 
ening flank operation. It cannot be denied, that to 
transport an army of more than 12,000 men with all 
its guns, horses, stores, and ammunition fora distance 
of 140 miles by sea, to seize upon a second face of 
the theatre of war at right angles to the first, and 
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thus gain a new base and line of operations and 
communications, in a little over eighteen hours, 
was a great military operation. It was one which 
led the whole of Europe to expect would be fol- 
lowed by a very decisive and rapid stroke, by which 
the whole campaign would be ended. But day 
after day for upwards of three weeks passed, 
during which several attacks were made by the 
enemy, and time was given them for preparations 
that were thought, and justly so, would involve a 
severe sacrifice of life to overcome them. Further, 
it was evident that a certain position was suddenly 
taken up twenty miles in advance of the new base, 
which appeared to invite attack before adequate ar- 
rangements could be made to successfully resist it. 
And it is certain that but for the prompt action of ex- 
perienced and active subordinates, something very 
like a disaster would have taken place consequent 
upon the want of supports along the line of commu- 
nications from the front to the base, together with a 
state of chaos in connexion with the transport of 
food and war material. It is equally certain that 
a European commander of even ordinary ability 
would never have allowed the British general to 
remain where he was for so long a period as three 
weeks without making a very determined effort to 
cut the British general’s line of communication, or 
to seriously assail his right flank, particularly if in 
possession of such facilities for moving troops as 
the Egyptian general possessed. 

We alluded last week to the fact that the com- 
missariat and transport, particularly the latter, 
have appeared entirely inadequate to back up the 
military operations. Thus, no sooner had Sir 
Garnet taken up 3 position twenty miles beyond 
his base at Ismailia for the purpose of opening up a 
wider field for further progress, than he found him- 
self reduced to a position of inactivity until the 
transport and supply services were adequately 
organised for an adyance. We can but remark 
that when Sir Garget arrived at Ismailia, and 
for several days after, Arabi Pasha’s force at 
Tel-el-Kebir was far smaller than when attacked on 
Wednesday morning last, and that the three 
weeks’ enforced inactivity in consequence enabled 
the Egyptian commander to greatly strengthen his 
position and bring up large reinforcements from 
Kaffrdowar, near Alexandria, and from other places. 
This necessitated Sir Garnet’s sending for another 
brigade of four regiments from Alexandria, and 
awaiting the greater concentration of the Indian con- 
tingent, all of which operations were allowed by the 
defensive warfare of his enemy to be performed in 
safety. Taking the calibre of the opposing troops, 
what has occurred through a certain amount of mis- 
management, has, withhis usual good fortune, turned 
to the advantage of the British general, for he has 
been allowed time by his passive enemy to get up into 
line a splendid body of reinforcements, by the aid 
of which he has been enabled to attack with 
vigour. But it must not be forgotton that Sir 
Garnet Wolseley deserves much credit for great 
efforts to overcome difficulties created by defi- 
ciencies in the transport department, and which 
ought never to have existed. We trust that the 
lesson learnt by recent movements will not be lost 
upon our generals in future wars, althoughit may per- 
haps be said that the conduct of war in every country 
varies with the nature of the district over which 
operations are carried on. The true test of a 
general’s ability is certainly to overcome the diffi- 
culties occasioned by the line of country over which 
he operates. If Sir Garnet has definitively overcome 
these in Egypt, he is entitled to his full measure of 
success. 

Wemay,make here afew remarksupon the apparent 
absence of effort to stop the retreat of locomotives 
and trains filled with soldiers that have so frequently 
brought Egyptian troops up to the front. It would 
certainly appear that a dash forward by a body of 
our cavalry upon some part of the enemy’s line of 
railway, even while his attack was in progress, would 
have secured a locomotive or two, and many trucks, 
which would have been invaluable in transport 
work, to say nothing of the effect created amongst 
the enemy by such raids. Every regiment of British 
cavalry has now a fair percentage of officers and men 
trained at the school of military engineering at 
Chatham in the demolition of railway lines, and 
most cavalry regiments carry an equipment for this 
purpose. 

A smart raid by a few officers and troopers in rear 
of the enemy’s trains, armed with 10 oz. discs, or 
one-third of a 21b. slab of gun-cotton made up 
ready for firing, would have enabled the rear of a 





train to be gained, and a hole to be blown in a rail- 
way line that would at once have brought a train to 
a standstill. A different effect would thus have 
been produced than by merely galloping after a 
retreating train and firing a few futile shots at the 
engine driver. American troops or German 
Uhlans would rapidly have accomplished work of 
this sort. The spirit of enterprise is by no means 
dead in British cavalry, and we hope soon to learn 
that our cavalry has captured locomotives and trains, 
and damaged lines by which the enemy can send 
forward reinforcements towards Cairo, particularly 
as they are trained to the work in times of peace. 

Captain Templar, of the .King’s Own Rifles, has 
departed for Alexandria in advance of the balloon 
equipment to make arrangements for utilising the 
war balloons about to be sent out. The detach- 
ment of Royal Engineers, with the equipment 
complete, will start for the seat of war on Mon- 
day next. It has finally been decided to inflate 
the balloons with hydrogen. The gas is to be made 
on the spot as required, from muriatic acid and 
fine zine filings, and purified by passing it through 
water instead of by the action of steam, as was the 
case in the Woolwich experiments two or three 
years since. A special balloon for hydrogen gas, 
made of silk, will go out with the equipment in addi- 
tion to those at present in possession of the War 
Department, and;whose names and dimensions we 
have already stated. At present no machine for the 
production of the gas has been definitively settled 
upon. But this should create no insuperable difti- 
culty, as, so long as there is a plentiful supply of 
zine filings and muriatic acid, and of which the 
detachment takes out an ample supply, means will 
be found at the seat of war to readily produce 
and purify the quantity of gas required. Accord- 
ing to present arrangements the war balloons 
and equipment are to be sent to Ismailia. 
Captain Jones, R.E., the inventor of Jones’s iron 
band gabions, the quarter-master of the corps at the 
school of military engineering at Chatham, leaves 
to-morrow for Egypt. He has invented asystem of 
army signalling by means of small fire balloons, 
which has a certain amount of simplicity in its 
arrangements. He proposes to use small fire 
balloons of goldbeaters’ skin, and to send them up 
as signals, the numbar of balloons sent up having a 
certain signification, according to an arranged code 
of signals between the commander-in-chief and 
his subordinates. Whether these balloons could be 
made to start at the right moment is a question 
which a practical test alone can develop. It would 
be an awkward matter if arrangements for their 
simultaneous ascension were not accurately con- 
formed to. The Zulus during the late war adopted 
asurer method. When any combined movement 
was to take place by parties operating at a distance 
from each other, a patch of grass was lighted and 
then put out. This caused a small white cloud of 
smoke to arise, and thus signalled the commence- 
ment of the Zulu movement from point to point. 

We again allude to the disappointment which has 
been felt, owing to the anticipations of extensive 
work by the Royal Engineer Railway Corps not 
having been fso far realised. Further, that the 
enormous quantity of rolling stock which was sent 
out in ample time to materially assist in a rapid 
advance, has not been to any great extent utilised. 
The complete history of this portion of the expedi- 
tion, and of the curtailment of its opportunities for 
important work, has yet to appear. We fully 
hope that the {professional papers of the Royal 
Engineers upon every matter connected with their 
doings during this expedition, will be explicit when 
dealing with the deeds of the Railway Corps, so 
that a military lesson of the highest value may be 
learnt for future guidance. 

We alluded last week to a certain reticence in 
connexion with the doings of this corps, particularly 
with respect to its equipment. The reticence of a 
few days since regarding the details of the Railway 
Corps equipment is all the more remarkable, since 
within the last week the whole matter has been pub- 
lished in the Times, whether with the connivance 
of any one in authority at the War Office or not, it 
is hard to say. It appears from the statement 
referred to, that so far back as July 17 designs for a 
pier at Ismailia, with shear legs for landing weights 
up to twenty tons, were completed, and that during 
the period which intervened for embarkation, 
materials for the necessary pier were purchased, 
together with 1000 yards of railway material for 
laying down at or near Ismailia, and the whole 
arrangements for the equipment were completed 





and the materials got together. On the 4th of August 
Major Wallace left for Alexandria in advance, to 
ship from that place for Ismailia any available 
railway plant, &. On August 9, the Canadian 
sailed from England with the éighth company of 
Royal Engineers (the Railway Corps) and 1300 tons 
of railway plant. A few days after the Lechmere 
and the Stelling also left with four locomotives, 
two travelling cranes, four brake vans, two break- 
down vans, and more stock. The Canadian reached 
Port Said on August 23, being the first transport 
containing any of the military expedition destined 
for operating from the line of the Suez Canal, but 
on its arrival Admiral Hoskins ordered it to anchor 
outside in the roadstead to await the arrival of the 
transports with Sir Garnet Wolseley’s force from 
Alexandria. By August 19 the whole of the 
railway stores had been despatched from England, 
these including a number of trucks, carriages, and 
much additional laying down plant. It is evident 
that an ample supply for every probable require- 
ment was sent from this country in time to greatly 
aid Sir Garnet, yet it is only within the last few 
days that we hear of more than the three locomo- 
tives brought from Alexandria vid Suez being avail- 
able for any help towards overcoming the difficulties 
of transport. There is an undoubted mystery sur- 
rounding the doings of the Royal Engineer Railway 
Corps up to the present, and it is the paramount 
duty of those most actively concerned in its welfare 
to take immediate steps to make clear matters that 
at present remain in an unsatisfactory condition of 
doubt. 








THE IRON AND STEEL INSTITUTE 
AT VIENNA. 

THE meeting of the Iron and Steel Institute at 
Vienna, which takes place next week, promises to 
be of no little interest to those who are able to 
attend it and to share the courtesy and hospitality 
so freely offered by the Austrian iron and steel- 
makers and engineers. The reading of papers is to 
take place in the hall of the Austrian Ingeniewr wnd 
Architekten Verein on the mornings of Tuesday, 
Wednesday, and Thursday next, and there will be 
formal receptions of the Institute before two of the 
meetings, that on Tuesday by the Burgomaster of 
Vienna, that on Wednesday by Baron Possinger, 
the Statthalter, in the name of the Emperor. The 
first excursion (Tuesday afternoon) is to be to the 
arsenal (an immense building near the southern 
station), the works at Florisdorff (across the Danube), 
and the Kahlenberg. At the latter the view of 
thecity and the river and surrounding country 
may prove (if the weather be fine) even more 
interesting than the examination of the somewhat 
notable rope-railway which carries the Viennese 
up to their favourite point of view. The rail- 
way itself was described by us some years ago.* 
when we illustrated both the line itself, the engine- 
houses and drum gear, and the two-storied rolling 
stock. The particulars of the Wednesday’s excur- 
sion have not yet been formally announced, but it 
seems to be intended that the Thursday afternoon 
should be spent in a quite unprofessional seeing of 
the sights of the city, the new Town Hall, Parlia- 
ment Buildings, Votiv-Kirche, &c. There is to be 
an evening reception and conversazione on the 
Wednesday, and on Thursday the City of Vienna 
formally entertains the members of the Institute in 
the Cursalon at a dinner, followed by a concert and 
ball. After this pleasant dissipation the longer 
excursions begin, and two alternative routes have 
been arranged for. One party will go south over 
the Semmering, a route, as every one knows, as 
interesting from an engineering point of view as 
on account of the romantic country it crosses. 
Stoppage will be made at Leoben, in Btyria, where 
in the afternoon the Donawitz and the Neuberg 
Iron Works will both be inspected, while in the 
evening the visitors will be again entertained at 
dinner, this time by the Styrian Iron Trade. The 
next morning a start will be made for Vordernberg 
and the Erzberg, where the open gallery ore mining 
as well as the process of making charcoal iron will 
be seen, and in the afternoon the journey will be 
continued to Griiz. On the Monday the steel 
works and rolling mills at Griiz will be visited, as 
well as some of the other works and collieries in 
the neighbourhood. 

The second (alternative) excursion is by special 
train to Pesth, where in the evening there will 
again be a dinner, the hosts being the Hungarian 





* See ENGINEERING, vol, xvii., p. 189, 
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Society of Engineers. The Saturday will be spent 
in examining various works in the neighbourhood, 
the travelling being done by steamer on the Danube. 
The works announced for visiting are those of Ganz 
and Co., the Danube Shipping Company, and the 
Hungarian State Railways, each of which contains 
something of special interest. For the evening the 
city authorities have assigned places in the Volks- 
theater to their visitors. 


Those members of the Institute who can spare | 


the time for the digression are asked to visit several 
of the best known works in Moravia and Upper 
Silesia, including those of Witkowitz, one of the 
three Austrian works which have, with so much 
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apparent success, adopted the Thomas-Gilchrist 
process. To those who can combine the Styrian 
excursion with this visit to Moravia it will be 
doubly interesting to see within a few hours’ ride of 
each other the direct descendant of the Roman 
hearth and the very latest type of basic converter. 
For the sake of any member of the Institute 
whose start has been delayed, it may be worth 
while to mention that the quickest way of reaching 
Vienna from London is by leaving town by the 
evening mail (7.55 to 8.10, according to station) vid 
either Calais or Ostend, and going by Cologne, 
Darmstadt, Nuremberg, and Linz. This train 
reaches Vienna at 10.30 a.m., the whole journey 
occupying about 374 hours. 

The iron works of Styria and Carinthia, which 
are among those to be visited by the members 
of the Iron and Steel Institute at the conclusion of 

their meeting at Vienna next week, are of excep- 
4 tionally great interest, not only in their present 
; condition, but especially as the direct successors 
4 and representatives of works whose early history is 
fairly lost in its antiquity. We shall later on have to 
describe the present condition of several of them; 
in the mean time it may be interesting to our 
readers if we give a few notes on the early history 
of the works and the processes used in them. 

In these mountain districts the iron ore in many 
places occurs at the surface of the ground, and is 
therefore very easily accessible, and was utilised 
in a primitive fashion, at a very early period 
indeed. The date of its first discovery seems 
to be quite unknown, but it had certainly 
been discovered and used even before the 
Roman occupation of the provinces in the 
second century B.c., and by the time the con- 
querors were in turn driven back in 113 B.c., the 
Jerrum noricum of Styria was known all over Italy. 
Celtic and Roman implements and medals which 
have from time to time been found in the large 
mounds of ancient slag which exist in the neigh- 
bourhood of the old mines, sufficiently indicate the 
great antiquity of the industry. But a much more 
interesting discovery was made in the construc- 
tion of the Hiittenberg Railway (in Carinthia 
between Klagenfurt and Griz) in 1870. In 
a cutting near some of the works was found, 
6 ft. below the present surface of the ground, a 
set of iron-melting hearths of Roman and Celtic 
times. A section of these hearths is shown in Fig. 1, 
from which it will be seen that they consist of two 
holes or pockets R, R,, the upper one R, being sup- 
posed to have served as a calcining kiln, whilst the 
lower one Ry would be the smelting furnace proper. 
The calcining hearth is lined with charcoal aa, 
1} in, thick, upon which an inner layer of clay 
bb, 10in. thick, formed the inside lining of the 
hearth. The depth of the hearth is 2 ft., its 
diameter 5 ft. The smelting hearth R,, which is 
placed 16 ft. away from the other, is 3 ft. deep and 
4 ft. wide. The lining consists of a layer of clay cc, 
6 in. thick, on which is spread a kind of firebrick 
mass of clay and quartz 12 in. thick. The glazed 
condition of some of this lining showed the high 
temperature to which it must have been subjected. 
There are indications that the walls of the hearth 
were raised about a foot above the surface of the 
ground. The space between the two hearths was 
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paved with stone. The slag, which contains many 
unburnt pieces of charcoal, was deposited at H. 
Analysis of it showed that only about one-third of 
the whole percentage of iron (50 to 60 per cent.) 
was actually reduced. The blast seems to have 
been furnished by bellows from the top of the 
The iron produced was of course an 
unmelted impure malleable iron. 

The process of iron making seems to have been 
carried on in this fashion, with very little change, 
for centuries, for it was only in the eighth century 
that the type of furnace shown in Fig. 2 was intro- 
duced. This was asmall blast furnace, built entirely 
above the level of the ground, and provided with a 
breast hole, filled up with clay when the furnace 


Fig. 1. Pig.3. 
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was at work, for removing the bloom (of 2 cwt. or 
3 cwt.) when it was ready. For many years these 
furnaces were worked entirely by natural draught, 
their situation on the hillside being chosen so that 
what we should call the tuyere opening should be 
exposed to the wind as continuously as possible, a 
special channel or flue being sometimes constructed 
for the purpose. With furnaces of this kind, after 
the introduction of an artificial draught through 
clay tuyeres, a yield of 25 or 30 per cent. of iron 
(about half the whole quantity in the ore), was 
obtained. After some time it was found advisable 
to use water power for the blowing operation, and 
the sites chosen for furnaces were changed accord- 
ingly. The furnaces were enlarged, being made 
rectangular, 4 ft. or 5 ft. by 3 ft. in section, and 
6 ft. to 8 ft. high. After the sixteenth century the 
base was changed into a circular or elliptical form, 
and by the eighteenth century the form had come to 
resemble very much that of our own older blast fur- 
naces. Fig. 3 shows a section of a Carinthian 
furnace (at Sélling) dating from 1775, which will 
be seen to answer to this description. A breast 
opening 2 ft. square (closed with clay as before) 
was provided for withdrawing the bloom, and on 
the opposite side of the furnace an opening 5 in. 
wide and 2 ft. high allowed the slag accumulating 
in the furnace to run out, this slot being closed with 
clay as the level of the iron rose in the furnace. 
The blast tuyeres passed through the breast opening, 
and were also raised from time to time for the 
same reason. The operation lasted nineteen or 
twenty hours, and is said to have yielded a bloom 
of 12 cwt. to 15 cwt. The bloom was called a wolf, 
from which this type of furnace got its name of 
wolf-furnace. The material produced could be more 
or less carbonised, i.e., made either crude iron or 





crude steel, by varying the inclination of the tuyeres. 

iron works of the time contained two such 
furnaces, which were in blast alternately, and this 
plant produced about 100 tons of “‘ rough iron ” per 
annum. Sometimes the works contained also a 
forge, where the iron, broken up while hot on 
leaving the furnace, was reheated and hammered 
into bars; in such cases the works were called 
‘* German Hammers.” The very imperfect nature of 
the roads and communications generally made it more 
convenient to havea number of small works, each near 
its own source of fuel (the fuel being, of course, ex- 
clusively charcoal), rather than fewer large ones for 
each of which fuel would have to be transported 
through great distances. Indeed one of the most 
noticeable effects of the improvement of the roads 
in the mountainous districts wasto reduce the number 
of works as rapidly as it increased the total output of 
those that were left. 

The introduction of blast furnaces for the produc- 
tion of pig iron was very much later in the mountain 
districts than in other parts of Germany and in Bel- 
gium. The first in Carinthia was built about 1567 at 
Urtl, while the earliest in Styria only datesfrom 1760, 
and was erected at Eisenerz. Fig. 4is asection of one 
of the early Carinthian blast furnaces, erected in 1768 
at Mosinz. Gradually, as with us, the size of the 
furnaces was increased, wooden box blowers re- 
~ bellows (1802), and were in turn replaced by 

lowing engines (1820), the hot blast was introduced 
in 1835, and in general the iron making process 
began to resemble much more the same process as it 
is known to us. The largest blast furnaces in 
Styria were a few years ago producing 7000 to 
10,000 tons of white and mottled pig per annum 
with a consumption of 60 lb. to 70 Ib. of charcoal per 
100 lb. of iron. 

The ever-increasing difficulty of obtaining fuel at 
any reasonable price, which has always been the 
overwhelming hindrance to the growth of the iron 
industry of the district of which we are speaking, 
at length compelled the ironmakers to import fuel 
into the mountainsand to use, at least partially, either 
coke or the brown coal of different parts of Ger- 
many. We shall have occasion to speak of the 
success of these attempts more in detail in con- 
nexion with some of the works to be visited by the 
Iron and Steel Institute. Here it may be sufficient 
to mention that while the first two blast furnaces 
using coke as fuel in Austria were at Witkowitz in 
Moravia (1838), and Kladno in Bohemia (1854)— 
the two first works, by the way, to adopt lately the 
basic process— the first coke blast furnace in the 
mountain districts was at Priivali, in Carinthia (1870). 
This furnace was 55 ft. high by 15ft. diameter in 
boshes, and produced 30 tons of white pig per day, 
with a consumption of nearly 30 cwt. of coke 
(Fiinfkirchen and Ostrau) per ton of pig. Fears 
that the introduction of coke or other mineral 
fuel would cause a deterioration in the quality of 
the iron have happily proved, we believe, ground- 
less, as will be believed by those who remember 
the show made by the Styrian and Carinthian Works 
at the Vienna Exhibition in 1873. 


THE WEATHER OF AUGUST, 1882. 

Aveust, 1882, has been favoured with higher 
mean temperature, more sunshine, and less rain 
than the corresponding month of 1881, throughout 
the British Isles. The mean temperature and 
duration of sunshine were about the same as in 
July. The mean atmospheric pressure and tem- 
perature at 8 a.m. Greenwich time for extreme 
positions to which the Isle of Man is central, were 
as follows : 














{ | { 
| 5 Mean | . 
aa | Mean Difference “ | Difference 
Positions. | Pressure. [from Normal.| TPE? from Normal. 
in. in. deg. | deg 
North 29.71 below 0.14 55 nil. 
South 29.97 ” 04 60 below 2 
West 29.87 a @4. & “« 3 
sci 29.81 oe ak a 
Central ..| 29.85 » 09 | 58 pigs 











The distribution of rain may be roughly repre- 
sented by the following results : 











Places. Rainy Days. Amount. —. 
in. in: 
Sumburgh .. 21 2.53 above 0.21 
Scilly .. ~ 17 1.28 below .92 
Valencia 19 3.80 Be 38 
Yarmouth .. 12 1.49 ¢ -28 











The resultant of the daily general directions of 
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the wind is about W.S.W., which agrees with that 
due to the distribution of atmospheric pressure. 
The normal resultant for the month is W. by N. 
Everywhere pressure was slightly below the normal; 
it rose to 30.4 on the 4th over Ireland, and fell to 
29.0 on the 23rd on the east coast. Temperature 
was seasonable in the north, slightly below the 
normal elsewhere. The amount of rain exceeded 
the average in the north, elsewhere it was slightly 
deficient. The highest temperature, 84 deg., 
occurred on the 6th, at Strathfield Turgiss, 
the lowest, 40 deg., on the 28th at Cirencester. The 
8 a.m. temperature was nearly uniform till the 21st, 
withhigh maxima in places ; but after this date theair 
became much cooler. From the 3rd to the 11th in- 
clusive, pressure was rather high and steady, the 
weather fine, dry, and seasonable ; but after this, 
pressure was subject to sudden and considerable 
variations, and several barometric depressions 
passed in an easterly direction with strong winds 
reaching gale force in places, while the weather 
was cloudy, changeable, subject to heavy and fre- 
quent rains. During the gale on the 23rd, 1.55 in. 
of rain fell at Shields. On the 30th, 1.02 in. of rain 
fell at Valencia. With these exceptions there were 
few great rainfalls. Local simultaneous differences 
of temperature were not important; they chiefly 
occurred during the hour of maximum heat, result- 
ing for the most part from the greater or less pre- 
valence of cloud at that time of the day. Few 
thunderstorms occurred ; on the 12th there was 
one in the south-west of England, on the 14th one 
near Wick. Clear weather days varied from ten in 
the east and south to one in the north and four in 
the west; overcast daysfrom twenty-five inthe west, 
twenty-two in the north, to six in the east and 
south. Clear weather was less prevalent than in 
July. The figures indicate that the east and south 
had decidedly the finest weather ; and the results 
of the sunshine recorders confirm these estimates, 
though not in a corresponding degree. During the 
four weeks ending the 28th, the duration of bright 
sunshine, estimated in percentage of its possible 
duration, was 37 for the whole of the British Isles, 
the same as for July; and according to districts, 
south-west England 43, north-east England 41, east 
England and west Scotland 38, south England 37, 
central England and south Ireland 36, east Scot- 
land 35, north-west England 34, and north Ireland 
only 28. The next paragraph will show that for a 
hot August, frequenteast and south-east winds must 
blow, whereas the late month had only two days of 
these winds. 

The mean temperatures of the air at Greenwich 
for August, in relation to wind and weather, as 
deduced from thermograms taken at the Royal Ob- 
servatory during the years 1849-68, are as follows: 





j 
Mean Mean Mean 





- — Mean 
Conditions. of Warmest Coldest 

Day. Hour. Hour. Range. 

deg. deg. deg. | deg. 

All weathers .. os 61.9 69.7 55.5 14.2 
Wind N... ss --| 2 64.3 53.2 11.1 
= oe 60.9 68.6 55.1 13.5 
a ee 66.1 76.7 56.5 20.2 
5 67.4 | 768 59.8 17.5 
a ee 61.8 | 68.1 54.8 13.3 

» 8.W. 62.2 69.5 56.2 13.3 

a) Ws 61.0 68.4 55.0 13,4 
a A A <. 59.6 66.6 54.1 12.5 
Overcast sky .. 60.0 64.4 56.5 7.9 
Cloudless sky .. 66.3 79.0 | 55.0 24.0 





A clear day in August is on the average 6.3 deg. 
warmer than an overcast day, though the warmest 
hour has 14.6 deg. more heat with a cloudless than 
with an overcast sky, but the coldest hour has 
only 1.5 deg. less heat with a starlight than with a 
dark sky. The warmest wind is E.S.E., the coldest 
N.; the E. wind has the greatest daily range of 
temperature, the N. the least ; and with clear sky 
the range is at a maximum, with overcast weather 
ataminimum. The easterly is evidently the clear 
weather wind, as its temperatures are closely similar 
to those due to clear weather. Similarly the N. 
and N.W. winds seem related to overcast weather. 
Except for clear weather and easterly winds the 
range of temperature is less in August than in 
July, the exceptions being about the same. The 
temperatures for the day, and for the warmest 
hour are slightly less, and for the coldest hour 
slightly greater, in August than in July. Though 
the nights are longer in August than in July, 
terrestrial radiation does not appear to increase in 
effect ; solar radiation also has about the same 
intensity in each of these months. 


THE PORT OF CALCUTTA. 
The Port of Calcutta and the Works Constructed 
therein from 1870 to 1880. 


| whole of the frontage from the point above indi- 
| cated up to the northern boundary of the port, 
| Figs. 5, 6, and 7 (see two-page plate published with 
By Witu1am Durr Bruce, Memb. Inst. C.E. | EncrineEERING of July 7 last), a length of 10,500 lineal 
(Continued from page 189.) | feet, became the property of the Port Trust; the cost 

51. Working the Jetties.—In working the jetties | of acquiring the land was 19,21;388 rupees, or an 
and appliances before described, the practice in | averagecostof 67,760 rupees per acre. Theimprove- 
Calcutta differs from the practice in the ports of the | ments effected since the purchase of the frontage, 
United Kingdom. | and the making up of the embankment and wharf, 
52. In Calcutta, the law which vested the Port have enhanced greatly the value of the adjacent 
Commissioners with authority to carry out the | property and lands which were formerly let at an 
works described imposed upon them the duty of | annual rental of 500 rupees per acre, let now at 8500 


landing the import cargo from the vessels and de- | 
livering it to the consignees ; and similarly, in the 

matter of export cargo, the Commissioners receive 
the goods from the shipper and put it on board the 
vessel. With import cargo the liability of the 
master and owner of the vessel ceases as his cargo 


| rupees per acre, while some small portions of the 
pea orl land which did not fall within the align- 
| ment of the new wharf, and which the Commis- 
| sioners, therefore, disposed of, were sold at public 
auction and realised an average of 23,000/. per 
acre, the amount realised being in one instance as 





is landed ; and with export cargo the shipper’s lia- | as much as 43,0001. wy acre. Along this extended 


bility ceases as his goods are received into the sheds. | frontage, and upon t 


e frontage land made over to 
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The import cargo is slung under the hatchway by 
the people on board ; the Commissioners’ cranes 


hoist and land it ; the Commissioners’ officers give | 
to the master, daily, a receipt for the cargo landed ; | 
it is sorted and stacked in the sheds, and the con- | 


signee, after paying at the Custom House duty on 
dutiable goeds, or obtaining a free pass for non- 
dutiable goods, produces the bill of lading properly 
endorsed, and a recipt for the landing charges, and 
then takes delivery of his goods. The shippers of 
export cargo after producing the Custom House 
documents and a receipt for the shipping charges, 
place their goods in the sheds and obtain a receipt ; 
the Commissioners’ servants put the cargo on 
board, obtain the mate’s receipts, which are sent to 
the shippers in exchange for the jetty receipts 
already given, and the shippers obtain from the 
agents bills of lading upon surrendering the mate’s 
receipt. 


charges levied on goods landed and shipped, and 


use of the jetties. If goods remain uncleared 
this itis possible to avoid by the consignees taking 
measures for prompt delivery. 

54. The total length of the wharf now completed 
for sea-going vessels is 3050ft. In this length 
eight berths are provided, at six of which vessels of 
400 ft. in length can be discharged. Last year 
193 vessels of 324,487 tons register discharged and 
loaded at this wharf. 

55. Inland Vessels’ Wharves.—I now pass on to 
describe the works which have been constructed 
for the accommodation of the traffic carried on by 
inland vessels and boats referred to in a foregoing 
paragraph. 

56. The length of river frontage available for 
carrying out such works was at first limited to a 
length of 5180 lineal feet. All the river side above 
the point marked Aheereetollah Ghat on the 
general plan was the property of private individuals, 
who allowed ingress and egress to the boat traffic 
only on payment of any amount which it was the 
pleasure of the proprietors of the land to charge 
and the interest of the trader to pay. At the sug- 
gestion of the local government the Commissioners 
took early measures to acquire the river side front- 








age by purchase, and between 1873 and 1877 the 


53. The jetty revenue is realised partly from | 
partly from a charge made against vessels for the | 


beyond 48 hours a wharfage rent is imposed ; but | 


| the trust by Government at starting, the follow- 
ing works have been constructed at a capital cost of 
37,01,607 rupees. 

57. Works on Inland Vessels’ Wharves.—The 
inland vessels’ wharves are shown in Figs. 5, 6, and 
7 (see two-page plate published July 7). The lower 
wharf extends from Baboo Ghat to the south end of 
No. 8 jetty, a length of 2100 ft.; the Greys Wharf 
extends from the Hooghly Bridge to Aheereetollah 
Ghat, a distance of 5180ft.; Schalch’s Wharf 
extends from Aheereetollah Ghat to Chitpore 
Canal, a distance of 6320 ft. ; and Temple’s Wharf 
extends from Chitpore Canal to the northern 
boundary of the port at Cossipore, a distance of 
4180 ft. The total length of wharves available for 
country boats, lighters, and inland steamers is, 
therefore, 17,780 ft.; and at these wharves in 1880, 
360,000 boats discharged and loaded. For the great 
bulk of the native boat traffic a sloping bank is most 
convenient, and the section shown on Figs. 6 and 7 
has been adopted wherever the ground would admit 
of its construction. The slope has an inclination of 
one in six, and it is paved throughout with brick- 
on-edge over one brick flat, resting on a bed of 
concrete varying in thickness from 6in. to 12 in. 
The toe of the slope is protected by timber piles 
10 ft. long by 10in. by 5in. The wharf has been 
completed in this manner from the Hooghly Bridge 
to the Chitpore Canal wherever it was possible to do 
so. Above Aheereetollah Ghat the land became so 
expensive that it was not always possible to get in the 
| full length of the slope shown on the section, and at 

these places retaining walls have had to be put in 
| to secure the width of wharf required for the cart 
| traffic, the paved slope down to low-water mark 
| being connected to the upper wharf by steps at 
| right angles to the road, instead of parallel to it, as 

shown in the section. At one or two places where 
| extra width was required for shed accommodation, 
| the retaining walls were thrown out about half-way 
| between high and low water, and on these sections 
| of the boats boats can only land and ship con- 
| veniently at high water. The sloping section of the 
| bank is peculiarly well adapted for boats of native 
design and construction. The long overhanging 
| bow runs up the sloping bank and practically forms 
|a stage between the bank and the boat. These 
| banks are not suited for lighters and cargo boats, 
| and for these boats it has been necessary to erect 

























































































accra Roam woe ica ann 


Bee oe ae 






































2001 00 

















%5%S OPO Or On fs) = ab 

















OF Oz 7% 0 ¢ Oe 



































Mtr:9 TL 
2 BADE NUE 
“rng 5 Oerrweny 











¥. 
‘ 
Qi 
70 3 
i 
FOF 
aa 


2 
= 




































































m 
5! Anil y re 
q | lad | ty , S oF. 
iC} She sels 
| ; & a H ; 
>} : RYO] HOF a RCPRPNNONON OO 09) 0 20 2° 
o] i sfol ele s fone aca 3 - 
! fol t Ll \ ti ii 
tol |c : ES i Vif oo 00 ee Ce Grae See ee 
a) \ - 70-0” 0"O"-O-0"0 OKO O-OTO70-0.0'O OR 
> a” 



































en beree ene eames ess ee OUmp ence cee ees 



















































































(‘49g bog 208 ‘uonydrsosay 40,7) 


HOVLIS DNIGNVT AO STIVLYG :‘VLLAOIVD AO LYOd AHL 











aoyroig puy yo syromg ‘W627 























Soe 
— _ 
oe) mamta A: 


oQg0 














aan) 
De ee Dae 2, 


‘aa F 


























‘88 “Cl WMENALaAg ‘ONTYAANTONG 




















iacie sR 

















ay), Y PLPULIOT 
64 bry a 














(neqnermmeny ep 5) i 












































baw) hanna : 
To Oo 0 ¢ 0 90 9 O10 < - so 
a \ kK OR eS . a5) ee 
we bay ¥ ; L _cxgr eS DME as SS 06S VE SS ATT D SE ANTS BA 
yestne Li — — fe oes YP? ef 


Se cee ate a Ls cnsutesssessecssmumbencees 




























































































arenes en <- — 


















































Sept. 15, 182.] 





ENGINEERING. 


265 








landing-stages at convenient distances along the 
wharf; five of these landing-stages are now in 
regular use. The arrangement of cargo boat land- 
ing-stage is shown in Figs. 61 to 81 of the two-page 
engraving published with the resent issue. The 
large pontoon measures 150 ft. long by 30 ft. beam 
(see Figs. 61, 69, and 77 to 81), and 5 ft. deep ; itis 
entirely covered in by corrugated iron roofing, and 
is connected to the bank by a bowstring girder 
bridge 100ft. long and 8ft. wide. Goods to be 
loaded and unloaded at these pontoons are carried 
on coolies’ heads from the shore to the pontoon, or 
vice versa. Nocranes or hoists are used. Grain, 
seeds, and loose jute are the commodities chiefly 
landed and shipped at these landing-stages; for such 
articles the natives prefer these landing - stages, 
worked entirely by coolie labour, to jetties fitted 
with cranes. 

58. For the accommodation of the passenger 
traftic, light landing-stages of the design shown on 
Figs. 87 to 98 have been constructed at all the 
principal ghats on the Calcutta bank of the river.* 
The landing-stage is 574 ft. long by 15 ft. broad, 
and it is connected to the bank by light truss 
bridges of 40 ft. span each. The outer end of the 
inner bridge and the inner end of the outer bridge 
are supported by a pontoon measuring 25 ft. long by 
9 ft. broad by 3 ft. deep. These pontoons rest about 
half-tide level on wooden platforms, the level of 
which is adjusted so as to limit the maximum in- 
clination on the bridges to about 1 and 5. 

59. To recoup themselves for the expenditure 
incurred in the purchase of the land and the con- 
struction of the works above described, the Com- 
missioners levy under their Act a charge of two 
annas (about three pence) per ton on all goods 
landed at the wharves. 

60. Tramway.—On the completion of the river 
side road and wharf it was resolved to construct a 
line of tramway to connect the inland vessels’ 
wharves and the jetties with the Eastern Bengal 
Railway at Chitpore. This involved the crossing of 
the Chitpore Canal close to the river, and as a large 
boat traftic had to be provided for, necessitated the 
construction of either an opening bridge, or fixed 
bridge, with a clear headway of 18 ft. above high- 
water mark. To obtain the necessary incline for 
the approaches to a fixed bridge, necessitated the 
construction of an embankment across the river 
frontage of the Eastern Bengal Railway at Chit- 
pore, and the only plan by which this could be 
effected, without reasonable objections on the part 
of the railway company, was by a viaduct which 
would leave free access to the river bank. It was 
found that the cost of such a bridge and viaduct 
would be at least 45,000/., while the cost of a swing 
bridge sufficient for the canal traffic would be about 
25,000/., and would have necessitated the acquisi- 
tion of an expensive property on the south bank of 
the canal. The trafficonthe Commissioners’ tramway 
was not at the time sufficiently large to warrant the 
expenditure of so large a sum on this connexion, 
and it was decided as a tentative measure to form a 
junction with the Town Commissioner’s tramway at 
Bagh Bazar, ‘and so place the jetties in direct commu- 
nication with the Eastern Bengal Railway terminal 
station at Sealdah. By this arrangement direct 
communication between the Eastern Bengal Rail- 
way and the jetties was opened in November, 1876. 
The line adopted involved a detour of five miles, but 
it served to show what traffic would come to the 
tramway direct from the Eastern Bengal Railway, and 
as a connexion with the Town Commissioners’ line 
had to be made, no unnecessary expense was 
incurred. The result of the first year’s work 
showed that a very considerable quantity of the 
Eastern Bengal Railway traffic took advantage of 
the facilities afforded by the tramway, and that the 
receipts were such as would justify the Com- 
missioners in expending a considerable sum to form 
a direct connexion with the railway at Chitpore. 
For purely local traffic also it was desirable to have 
direct communication with the jute presses north 
of the Chitpore canal, and with the jetties and the 
jute market, and this could only be done by the 
construction of a bridge at Chitpore. 

61. In the mean time the author had designed a 
bridge with a movable roadway platform which met 
all the requirements of the canal authorities and 
Government, and as it is of somewhat novel con- 
struction, and can be constructed at much less cost 





* [We are compelled from want of space to omit Figs. 
87 to 98 in our 
number.—Ep. 


i issue ; they will appear in an early 


than a swing bridge of similar dimensions, a brief 
description of it will be given. 
(To be continued.) 





NOTES. 
Dry Dovks oN THE THAMES. 

Unver the title of ‘Particulars of Dry Docks, 
&c., on the Thames,” Messrs. E. and F. N. Spon 
have just published an interesting sheet containing 
in a tabular form a variety of useful information 
relating to the dry docks, floating docks, pontoon, 
slips, and gridirons on the River Thames, a map 
showing the positions of these various docks, &c., 
being also added. The information contained in 
this sheet has been compiled by Mr. Charles H. 
Jordan, surveyor to the Underwriter’s Registry for 
Iron Vessels, and it is very well arranged. Thus 
the table relating to dry docks gives the name of 
each dock, the chief dimensions, the materials of 
which it is constructed, the manner in which it is 
closed, particulars of its situation, the name, ad- 
dress, and telephone number of the proprietors, 
and the readiest means of access to the dock from 
the City. Similar information is given concerning 
the floating docks, pontoons, &c. The information 
thus brought together appears to have been collated 
with great care and it will be useful to a large class. 


Mo xecutar Structures oF METALs. 

It is generally held that although most of the 
known metals are crystalline, they cease to be so 
when in a rolled state. Whether this be strictly 
true or not has never been put to the test, but 
recent experiments by M. 8. Kalischer prove that 
foils of the metals can be made crystalline under 
the influence of heat. One result of the change is 
an increase of their electric conductivity. Non- 
crystalline zinc foil becomes crystalline at a tem- 
perature of 150 deg. Cent. Tin and cadmium foils 
become crystalline at temperatures ranging from 
200 deg. to 280 deg. Cent. Iron and copper show 
traces of crystalline structure when left in contact 
with nitric or hydrochloric acid, but the best result 
is obtained when the plates are made the positive 
electrode for the electrolysis of potassium, or copper 
sulphate or nitrate. 


structure when made the positive electrode of 
solutions of copper sulphate or nitrate. In these 
cases the electric current does not, in M. Kalischer’s 
opinion, produce the crystalline state, but rather 
the solvent power of the electro-negative constituent 
of the electrolyte, for it is observed that metals 
which do not show any crystalline appearance when 
corroded by free acids, or solutions of salts, do not 
show it under the influence of the electric current. 
Lead foil is crystalline ; silver foil becomes so when 
heated red-hot; gold foil exhibits a crystalline 
structure when heated and then etched with warm 
aqua-regia. Platinum, as was observed by Phip- 
son, becomes crystalline when warmed with aqua- 
regia. Bars of copper, brass, steel, bronze, tin, 
zinc, and cadmium have been carefully observed by 
M. Kalischer and shown to have a crystalline struc- 
ture. 


Tue SovrH DurHam Sat Deposits. 

The utilisation of the large deposits of salt that 
have been known for twenty years to exist in South 
Durham, has now fully commenced. A year ago, 
when some of the members of the British Associa- 
tion visited the North, they were shown the bore- 
hole of Messrs. Bell Brothers, at Saltholm, in the 
extreme south-east corner of Durham, and also 
specimens of the core that had been extracted. In 
the present month operations had progressed so 
rapidly that brine had not only been pumped from 
the bore-hole, but that brine has been converted 
into salt, and a quantity of the latter sent to one 
of the alkali works on the River Tyne. Thesystem 
of the extraction of the brine has been already 
explained, and it may be added that in the process 
of the production of the salt thence, there is not 
much that is changed from the method adopted in 
Cheshire. But the fact remains that there have 
been comparatively large quantities of the salt pro- 
cured, and that it has been sold to the Tyne at 
rates as high as that from Cheshire, so that when 
the difference between the cost of carriage is borne 
in mind it will be found that the price of the South 
Durham salt must be profitable to its producers. 
It is impossible as yet to state what the effect of 
the utilisation of these deposits will be. But they 
are believed to extend from Middlesbrough under 
the River Tees to somewhere not far from West 





Hartlepool. Two other firms are now, it is 
believed, preparing to commence operations by 
acquiring royalties, or in other methods to obtain 
salt, and it is thus probable that there will be 
speedily a production in a degree that will 
dwarf the 200 tons or so a week, that are now 
understood to be made. If this anticipation be 
realised there will be a great change in the position 
of the Tyne chemical trade. It will ultimately 
obtain cheap salt, and it is probable that on the 
low-lying and not fertile shore between the Tees 
and West Hartlepool large chemical works may be 
early erected. 


Rocuester (U.S.) Water Works. 

The city of Rochester, New York, possesses a 
system of water supply that presents several special 
features. The system is duplicated, the one being 
fed from the Genessee river, and devoted to the fire 
department, public fountains, manufacturing pur- 
poses, distribution of power, &c.; the other system 
furnishes the drinking supply. The former portion 
has been carried out under what is known as the 
Holly direct pressure system. The pumping station 
is situated on the Genessee river above the high 
falls, and contains steam pumps, as well as pumps 
driven by turbines. The machinery consists of four 
double-acting pumps 10 in. in diameter and 27 in. 
stroke, driven direct from the steam cylinder of a 
rotary engine, driving two rotary pumps, and used 
almost exclusively for the fire service when high 
jets are required, and of eight double-acting pumps 
arranged in four sets, with cylinders 9 in. in diameter 
and 24 in. stroke. Each of these sets is driven by a 
turbine worked with 90 ft. head of water, and 
developing 250 horse power. Altogether this repre- 
sents a force of 1500 horse power, and the capacity 
of the station is 7,000,000 gallons per day. The 
supply for drinking purposes is obtained from 
Hemlock Lake, about thirty miles south of 
Rochester, and 388 ft. above the level of the aque- 
duct in the city. The water is taken from the lake 
to a storage reservoir ten miles south of Rochester, 
in 36 in. mains, mostly of wrought iron and made 





in 80 ft. lengths. The storage reservoir is con- 
nected with the distributing reservoir by a 24 in. 


Specimens of brass containing | main, the difference in level being 117 ft. Three 
36 to 66 per cent. of copper showed a crystalline | strainers of wire netting of } in. mesh are intro- 
| duced between the source of supply and the point of 
| distribution. In summerthe water is discharged from 


| the storage reservoir into the distributing reservoir 
| through a 24 in. main, terminating vertically and 
covered with a perforated rose head. The entire 
supply rises through this in a fountain 110 ft. high, 
so that the water is thoroughly aérated before it is 
delivered in the houses. In the winter the water 
is ledinto the reservoir through a submerged well. 


PaTTERN Printinc BY ELECTROLYSIS. 

M. Goppelsroeder, of Mulhouse, in Switzerland, 
| whose aniline dyes obtained by electrolysis attracted 
|notice in the recent Paris Electrical Exhibition, 
has gone a step further and now produces these 
dyes in the tissues of cloth and paper. To produce 
aniline black dye in paper, for example, he impreg- 
nates the paper with an aqueous solution of an aniline 
salt, preferably chlorhydrate, and places it on a 
metal plate which is non-attackable by the sub- 
stances, and is connected to one of the poles of 
a voltaic battery or small dynamo-electric machine. 
A second metal plate carrying the design or inscrip- 
tion in relief which is to be reproduced is laid over 
the paper face downwards and is connected to the 
other pole. By giving the necessary pressure and 
passing the current a copy of the design in black 
is obtained. Copies of medals and coins have 
in this way been produced by M. Goppelsroeder. 
Further, by using a pencil of carbon in lieu of the 
inscribed plate, a writing or drawing at once can 
be so produced in black on the paper or cloth ; and 
thus we have an electrical marking ink which 
cannot but prove useful in different ways, especially 
where an ineffaceable colour is required. Not 
black only but other colours can be treated in this 
way, and M. Goppelsroeder is at present engaged 
in prosecuting the subject. Another application 
of a contrary effect is also made of this method. 
This consists in effacing colours by electrolysis. 
For example, if a tissue dyed Turkey red or indigo 
blue be impregnated with a solution of nitrates such 
as saltpetre or chlorides, such as chloride of 
sodium, the positive pole will produce nitric acid or 
chlorine which attacks the colour and produces 
colourless oxides. If a relief pattern be engraved 
on the second plate the result is a white or colour- 
less copy of the pattern picked out on the dyed 
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cloth. Metals may also be precipitated in tissues 
by using the negative electrode on the active pole ; 
and M. Goppelsroeder likewise points out that vats 
of indigo, aniline black, and other dyes may be 
kept from oxidising by bringing the negative or 
hydrogen-giving electrode of a feeble current to bear 
upon them. 


GasticHTED Harsour Buoys. 

Mr. J. Bellamy, of Byng-street, Millwall, has 
just completed the third large gaslight harbour 
buoy for the Trinity House authorities. These 
buoys are made spherical, 9ft. in diameter, con- 
taining inside a cylindrical vessel about 5 ft. in 
diameter, the two being rivetted together and gas- 
tight joints made. The shell consists of eight 
sections and a top and bottom plate made of 
® in. steel plates and double rivetted in the seams, 
steel of about 26 tons tensile strain being em- 
ployed. On top of the spherical buoy is a low 
square frame, constructed of angle irons and bars, 
which carries the gas-lantern. Both the internal 
cylinder and the space between cylinder and sphere 
contains gas at high pressure, and these buoys are 
constructed to burn for 100 days without requiring to 
be refilled. The object of having a double casing 
is that in case of an accident to the outer shell, the 
inner cylinder shall still contain sufficient gas to 
keep the lamp alight until the buoy can be removed; 
the two chambers communicate by a valve opening 
inwards to the cylinder, and in case of damage to 
the sphere this valve is forced to its seat by the 
pressure inside. The buoys are tested with an air 
pressure up to 100 1b. per square inch, all joints 
being painted over with soap and water. They are 
an excellent job in both design and workmanship. 


Frenco STEAM NaviGarIoN. 

We have some interesting information as to the 
position of the French General Transatlantic Com- 
pany. The first cost of the fleet, premises, &c., 
of the company was 5,595,002/,; but an amount 
of 1,460,709/. had been written off at the close of 
1881 for depreciation, so that the expenditure 
on capital account stood at the close of last 
year at 4,134,293]. The amount of capital raised 
by the company by debentures at the close of 1881 
was 2,418,3601., the balance having been raised by 
shares. The position of the company has materially 
improved since 1874 ; for that year the Council of 
Administration was unable to recommend the pay- 
ment of any dividend. For 1875, however, a 
dividend of 10s. per share was distributed. For 
1876 the dividend paid was 12s. per share; and 
for 1877, 18s. per share ; for 1878 the distribution 
made was ll. 4s. per share. For 1879 a similar 
dividend was paid; and for 1880 and 1881 the 
annual dividends have been ll. 8s. per share. The 
amount paid up upon each share being 20I., it 
follows that for the last two years the shareholders 
have received dividends at the rate of 7 per cent. 
per annum upon the nominal amount of their in- 
vestments. The dividends for these two latter 
years might, indeed, have been at the rate of 
8 per cent. per annum if the directors had not 
deemed it prudent to form a special reserve of 
16,0001. Between 1875 and 1881 inclusive, the net 
profits of the company amounted to 1,844,576l. 
Of this amouut only 576,000/. was distributed in 
dividends, the balance of 1,268,575/. being carried 
to sundry sinking and reserve funds accounts. It 
is right to remark that the subventions granted by 
the French Government to the New York and 
West India lines of the company have assisted it to 
realise the large profits indicated ; and that these 
subventions were guaranteed to the company by 
contracts which will expire in 1885. The question 
of the renewal of these contracts is still undeter- 
mined, and it is rather probable that they will not 
be renewed. On the other hand the company will 
profit from the system of premiums in aid of the 
Mercantile Marine of France recently introduced 
by French legislation. 


Sxeconpary Batrertes witH LEAD PLATEs. 

It is well known that M. Gaston Planté ‘‘ forms” 
the plates of his secondary battery by oxidising one 
electrode and reducing the other to a divided state, 
which permits the chemical actions during charge 
and discharge to go on more completely. That 
electrician has recently been studying these chemical 
actions, and finds that part of the peroxide of lead 
is transformed into sulphate of lead by the sulphuric 
acid in the water about the plates. This result has 
likewise been confirmed by Messrs. Gladstone and 
Tribe. He has also attempted to increase the 


accumulating power of the battery by producing a 
galvanic deposit of lead on the plates in the first 
place. But these galvanic deposits would not 
adhere sufliciently well to the plates, and he has 
arrived at the conclusion that the best plan is to 
transform the metal of one electrode into peroxide 
nearly through and through, and to reduced lead on 
theother. This has been accomplished by changing 
the direction of the primary current at intervals 
with periods of rest between. By this method of 
preparing the cells, M. Planté states that it will be 
feasible to obtain a discharge current sufficient to 
deposit about 74 grammes of copper (1150 grains) 
per kilogramme (2} Ib.) of secondary battery. This 
system of charging the battery in contrary direc- 
tions, reduces the lead on one plate and oxidises the 
other to a corresponding depth, so that during the 
subsequent discharge the hydrogen from the decom- 
posed water in the battery reduces the peroxide of 
lead formed by the primary current, and the oxygen 
oxidises an equivalent quantity of lead. The efficacy 
of the period of repose between the opposing currents 
is explained by M. Planté on the ground that at the 
end of a certain time the plates of lead thus modi- 
fied have become less good conductors on their 
surfaces, and hence the primary current, when it 
starts again, naturally follows the path of least 
resistance and enters the liquid at the metal surface 
under the film of oxide, and not by the surface of 
the oxide itself, thus oxidising a new thickness of 
metal, and superoxidises the oxide already formed. 
A cell thus formed preserves its charge for months. 
The formation takes a considerable time but it may 
be hastened by heating the liquid bathing the 
plates. This is, however, a process requiring 
trouble, and M. Planté has substituted the follow- 
ing plan. The plates are left for twenty-four or 
forty-eight hours in a bath of nitric acid diluted 
with half its volume of water. They are then 
washed and placed in the sulphuric acid bath (5 
acid to ;% water) and submitted to the action of the 
primary current. The action of the nitric acid is 
evidently to corrode the surface of the plates and 

ive a better surface to the oxidation by the current. 

econdary currents thus treated give in eight days 
after three or four changes of the primary current, 
discharges of long duration, whilst those made 
without the preliminary bath of nitric acid only 
give the same results after several months of pre- 
paration. The new process thus renders M. Planté’s 
original cell of far more practical value than it has 
hitherto been. 


Tue Ramway AccIDENT At HvastTerren. 

Although we are still without such full informa- 
tion as could be wished for respecting the disastrous 
railway accident which occurred on the 3rd inst. at 
Hugstetten between Colmar and Freiburg, yet 
sufficient details have reached us to enable a fair 
opinion to be formed of the causes which led to 
such a lamentable loss of life. The train, which 
consisted of twenty-six lages, was an ex- 
cursion returning from Freiburg to Colmar and 
Miinster, and it contained, it is stated, between 
1200 and 1500 passengers. It was drawn by 
a goods. engine, and it appears that at the time 
of the accident it was running at a high speed 
to maké up lost time. There is a down gra- 
dient from Freiburg, and before reaching Hug- 
stetten the engine left the line, followed by the first 
twelve carriages. A sketch, which we have seen, of 
the remains of the train, shows the engine partly 
buried in soft marshy ground to the left of the line 
(which is at this point on a low embankment) 
while on the embankment itself and slightly in 
advance of the position of the engine is a pile of 
carriages all more or less telescoped and interlocked, 
the last six carriages of the train, however, standing 
upright, and apparently being little injured. The 
total number of passengers killed was seventy-one, 
while upwards of a hundred were wounded ; the 
greatest destruction of life appears to have been 
about the centre of the train where the carriages 
were regularly heaped up. The train had but few 
brakes, and was served by five brakesmen, the brake 
power being utterly insufficient. The cause of the 
accident apparently was that the engine, being of a 
type unsuited for high speed, either simply run off 
or that the driver, coming upon a piece of rough 
road, suddenly applied his brake, the result being 
a “heaping up” of the heavy train against the 
engine and the derailment of the latter, with the 
vehicles immediately following. Whatever the first 
cause, however, may have been, it is certain that it 





resulted in the more or less sudden arresting of the 





first part of the train, when, there being no brakes 
applied to the rear portion, the whole mass of the 
centre of the train doubled up with most disastrously 
fatal results. The case is just one of those in which 
an eflicient automatic brake would have rendered 
most valuable service. Such a brake would have 
been applied immediately on the parting of the 
engine coupling, and the result would have been 
that the train, instead of heaping up in the manner 
described, would have been kept extended, and the 
damage would probably have been comparatively 
small. That this is no mere supposititious action of 
an automatic brake has been proved most decisively 
by several accidents which have lately occurred. 
The recent singular accident to an express train on 
the Great Eastern Railway, referred to by us a few 
weeks ago (vide page 120 ante) is a strong case in 
point, while another is afforded by the derailment 
of an express train on the Nicolai ihutoes, Russia, 
on the 25th ult. In this case an express from 
Moscow to St. Petersburg left the line when 
running at a high speed about five miles from the 
Kleen station, the locomotive and front luggage 
van going down the embankment and turning 
wheels uppermost, and being followed by two pas- 
senger carriages which, however, did not turn over. 
The two next carriages left the line but did not 
run down the embankment, while the last carriages 
remained on the rails. The driver, and assistant 
driver, stoker, two conductors, one brakesman, and 
seven engers were injured, but none were 
killed. The train, like that on the Great Eastern 
line, was fitted with the Westinghouse automatic 
brake, and it was to the prompt action of that brake 
that the comparatively small damage was un- 
doubtedly due. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Rolling Armour Plates at Sheffield.—A number of the 
Master Cutler’s guests have visited the works of Messrs. 
John Brown and Co., to witness the casting and rollin 
of two armour plates. The company included the Lor 
Mayor of London, Admiral Azeredo (Brazilian Navy), 
Sir W. A. Hogg (Sheri of Middlesex), the Master Cutler 
of London, &c. e plate cast weighed 35 tons, and was 
a steel - faced one on the Ellis patent, intended for 
H.M.S. Collingwood. The armour _ rolled weighed 
20 tons, and was for a Brazilian ironclad. On the previous 
day Sir Thomas Brassey, M.P., witnessed the manufac- 
ture at Messrs. Cammell’s works of afsteel-faced plate, 
weighing 29 tons, for H.M.S. Imperieuse. 


Yorkshire Ironmasters and Railway Rates-—A meeting 
of ironmasters and representatives of firms engaged in 
smelting, &c., has been held at the King’s H otel, 
Barnsley, for the - of considering the question of 
the railway rates for coke, &c., between Durham and the 
North of England generally, and Frodingham and North 
Lincolnshire. Some years ase large proportion of the 
coke used in North Lincolnshire was obtained from the 
North of England, but the quality of the South Yorkshire 
coke having been found all that can be desired, that dis- 
trict favoured by the railway rate to North Lincolnshire 
as compared with the North of England, has obtained 
almost all the trade. In these circumstances those in- 
terested in the northern trade desire, if possible, to im- 
prove their position in regard to it. 


William Jessop and Sons, Limited.—We are informed 
that Messrs. William Jessop and Sons, Limited, will pay 
an interim dividend of 15s. per share on October 2, for the 
half-year ending June 30. This is at the rate of 5per 
cent. per annum. The interim dividend last year was 
also 15s. per share. 


The Proposed Advance in Miners’ Wages.—In reference 
to the resolution which was carried at the meeting of the 
Miners’ National Conference in Manchester last week, to 
the effect that the miners of the kingdom should give in 
notices of a 15 per cent. advance, to commence on the first 
pay-day in October, or otherwise to set down the pits until 
an advance was obtained, a resolution, with a view to 
carrying out the proposal, was ‘come to by the Yorkshire 
Miners’ Association at a council meeting held this week. 
It was resolved that a meeting of representatives from all 
the miners and miners’ associations in Yorkshire, be held 
at Rotherham on the 25th instant for the purpose of testing 
the real feeling of all the men in Yorkshire on the subject 
of giving in the notices forthe advance alluded to. The 
meeting will be an open one, and representatives from all 
the pits in the country will be invited. No attempt will 
be made to trammel its action in any way; it will be at 
liberty to elect its own —_ secretary, and treasurer, 
and any other officers that may be thought necessary, and 
will not be associated with any of the existing miners’ 
associations, although the Yorkshire Miners’ Association 
takes the initiative in calling the metting. 





New Casie Line In PHILADELPHIA.—Work has been 
commenced in Philadelphia upon the new cable road of 
the-Union Passenger Railway Company. It isintended at 
present to construct an experimental line from Ridge 
Avenue to the park. Next_ spring the work of laying the 
cableline on Seventh and Ninth Streets will be begun, 
and it will be completed by the autumn, 
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FOREIGN TECHNICAL LITERATURE. 

THE Overland Summary (Calcutta, ee agen that 
a Limited Liability Company is about to be started at 
Patna, to work the iron ore lately discovered on the 
estate of Shaik Ahmed Ali. 

The same paper (July 22) says that large seams 
of coal have been discovered near Attock, and that a 
company is being formed to work them. The dip of 
the seams is slight, so that working can be carried on 
from the surface. 

A quantity of the Siganury coal has been tried on 
the Nizam’s State Pailway, and has proved to be of 
good quality, and vziable for locomotive purposes. 





According to La Métallurgie (Paris, August 23) the 
Russian Machinists’ Company, which has acquired the 
Simenitioff and Politika mines on the Neva, has 
the intention of commencing the construction of iron- 
clad war vessels. It has for some years been employed 
in building locomotives for the Russian Government, 
notwithstanding that at the present time there are in 
store at the various railway depdts 300 locomotives of 
foreign manufacture which have never been used. 





The Mechanical News (New York, August 1) mentions 
anew motor which has been brought out in Philadelphia. 
The power is generated by vaporised bi-sulphate of 
carbon, the expansive properties of which greatly exceed 
those of water. It is injected in the form of spray into 
the top of a cast-iron generating box, which, being kept 
at a temperature of 180deg., converts it into vapour. 
Great cheapness in working is, as a matter of course, 
one of the advantages claimed for the principle by the 
inventor. 





According to the Army and Navy Journal (New 
York, August 12), thorough trials have been carried out 
at Sandy Hook with the improved Gatling guns, before 
the Ordnance Board. With the new feed arrange- 
ment, the musket calibre gun can be fired at any 
degree of elevation. At 2500 yards the bullets pene- 
trated two 1 in. boards, and buried themselves 5 in. or 
6 in. in the sand. In every case the bullets struck the 
targets point on, and retained their rotary motion. 
The new Gatling one-barrelled torpedo gun was also 
fired, and made good targets at a mile. 





The Railway Age (Chicago, August 24) publishes 
details of eleven working days’ work in laying the track 
of the Canadian and Pacific Railway in Manitoba. 
From August | to 12, 31.2miles were completed, giving an 
average of 3.2 miles per day. This average has not 
been exceeded for any length of time, although on the 
Union and Central Pacific road it is stated that in one 
day nearly nine miles of track were laid. It must, 
however, be admitted that this extraordinary average 
is greatly due to the favourable position of the 
Canadian and Pacific line. 





The Scientific American (New York, August 19) 
describes a new goods wagon which has been » rien 
by Mr. Edward M‘Manus, of Randolph, N.Y., with 
the object of doing away with the use of packing cases. 
The wagon itself is divided into compartments, into 
each of which a movable packing box can be intro- 
duced, These boxes would be supplied by the railway 
company to consignors of goods, who might desire to 
make use of them. When arrived at their destination 
and unpacked, they would be returned to the company. 
We fear that this arrangement would not be found of 
much value in practice. 

The People’s Budget and Railway Service Gazette 
(Allahabad, July 29) mentions that a trial has been 
made at the Insein Railway workshop with Burmah 
coal, as compared with English. For smithy purposes, 
20 per cent. less of the former was used in doing the 
same amount of work. In steaming, 23 cwt. of 
Burmah coal, leaving 7 cwt. of ashes, was found to 
correspond to 20 cwt. of English coal, which gives only 
4 cwt. of ashes. The coal experimented with was 
found in the Henzeda district ; the seam lies near the 
surface, and in one place is upwards of 15 ft. thick. 
Further trials on a larger scale will be made. 





Il Popolo Romano (August 9) gives the receipts of 
the Italian railways, for the first four months of 1882. 
The total receipts of all the lines for that period were 
2,353,408 lire, etn an increase of 35,076 lire over the 
fame portion of the year 1881. As, however, 120 miles of 
new line had in the mean time been opened to traffic, 
the receipts per mile have not increased quite in the 
same proportion; but the average has risen by 
6l. 38. 8d. per mile. This is chiefly due to the pro- 
sperity of the Alta Italia lines, whose receipts in the 
four months have amounted to 741/. 14s. 6d. per mile. 
The Roman (not worked by the State), Southern, and 
Calabro-Sicilian Railways have fallen off, but all 
others have advanced, though not in the same propor- 
tion as the Alta Italia. 





Holland hydrogen locomotive has made a trial trip. It 
drew a train 197 miles, arriving at its destination a little 
more than a minute under the ordinary time. Eighty- 
four gallons of naphtha are said to have been burnt. 
The estimated cost of the fuel is 2 dols. 10 cents. 

An abstract of a paper by Mr. Gabb in the Trans- 
actions of the American Philosophical Society, on the 
Iron Mountain in San Domingo, is also given. From 
this it appears that this ‘‘ mountain” is a rounded hill 
about 100 ft. high, and 300 ft. diameter, of which the 
northern side is a solid mass of limestone, while the 
southern half is of very compact magnetic iron. Some 
pieces of this ore have yielded on analysis from 
67 to 68 per cent. of metallic iron, and thousands of 
tons of the same lie scattered about the surface of the 
surrounding ground. As the hill is close to a navigable 
stream, and in the heart of a forest, the timber of 
which can be utilised for furnace fuel, there seems no 
reason why it should not be profitably worked. Other 
deposits of a similar quality are known to exist in the 
neighbourhood, but are not so advantageously placed 
for transport. 





The Review of the Telegraph and Telephone (New 
York, August 1) contains an account of a trial of the 
Waldumer electro-magnetic brake, which took place 
on the New York, Woodhaven, and Rockaway Rail- 
way, on July 27. The train consisted of four empty 
vans, and one carriage; the brakes were applied to 
the vans only, while the train was running at 25 miles 
per hour, and it was pulled up in its own length, 
without any perceptible jarring. The rear car was 
detached, when running at the same rate, and the 
automatic action of the brake brought it to a stand 
in 60 yards. The mechanism consists of a dynamo- 
electric generator on the locomotive ; this is driven by 
a one horse power engine, which is only in action when 
the brakes are applied. From the generator two 
copper wires pass under the tender, there being a 
flexible terminal between the vehicles and the coup- 
lings, which is automatically disconnected if the train 
separates. Attached to the axle, and revolving with 
it, is a magnet surrounded by an armature of nine 
bars, attached to the drum covering the whole. When 
the current is turned into the magnet, these bars ad- 
here to it and cause the drum to revolve, winding up 
a chain connected with the ordinary brake arrange- 
ment. The trial of the brake on such a short train 
cannot be regarded as proving much. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 31. 

Tue American iron trade has improved in prices 
during the past few days. The effect of the long strike 
of three months is beginning to be felt, during which 
demands have been held back as much as possible, and 
prices have been practically stationary during this 
time. The present influences point to an improvement 
in demand and prices, for the east foundries have been 
gradually accumulating orders and in consequence 
prices have hardened. It is no easy matter to buy 
crude iron for prompt delivery at eastern furnaces 
except of inferior and undesirable brands. No. 1 
foundry sells at 26 dols. and 27 dols. ; No. 2, 23 dols. 
and 24 dols. ; mill irons, 22 dols. and 23 dols. Con- 
sumers are placing orders for sixty days’ delivery. 
Throughout the west the restricted output keeps quota- 
tions steady under the light demand. Southern furnaces 
are sold from sixty to ninety days ahead. The eastern 
rolling mills are crowded with urgent orders for de- 
livery one, two, and three weeks ahead at 2} cents to 
2% cents per pound. Western mills are selling at 
24 cents to 2,4, cents. Nails, 3.55 dols. east ; 4.00 dols. 
west. Demand very active and stocks exhausted. The 
market is in no condition to endure a sudden demand. 
Construction iron of all kinds continues hard to get as 
the output is sold up for several weeks. No attempt 
is made to advance prices except in tank iron, for 
which the demand is considerably in excess of capacity 
of mills. Steel rails are weakening. A large contract 
has been entered at 45dols., and others are under 
negotiation at 47 dols. and 45 dols. Old rails, tees, 
are very dull at 27.50 dols. Scrap commands 28 dols. 
ex ship for No. 1, at New York. 

The labour situation is gradually getting into -_ 
shape. The miners have succumbed everywhere. The 
iron workers have lost hope, but hang on in hope that 
an active September demand may spring up to their 
rescue. The manufacturers have made no headway 
in starting up with non-union labour as yet, but inti- 
mations are constantly thrown out that an attempt of 
this sort will soon be made. It would be made if the 
men could be found in sufficient numbers. 








NorTHERN Paciric RatLroap.—The bore of the Rig 
Horn Tunnel has been completed for the passage of cars‘ 
Thetunnel is 1150ft. long, and was begun last November. It 
was the most serious obstacle encountered between Glen- 
dive and the Rocky Mountains division. The | to 
Benson’s Landing, 340 miles from Glendive, will be 
finished by July 1. About 3600 men and 2200 mules are 
being emplo: 


in this work, Through trains will run to 





The Iron Age (New York, July 27) reports that the 


Billings by 3 uly 


1, 








THE BRITISH ASSOCIATION. 


AppkeEss BY C. WILLIAM Sremens, D.C.L., LL.D. Pu.D., 
F.R.S., F.C.S., Member Inst. C.E., PRESIDENT. 


(Continued from page 226). 


THE amount of light given out by a gas flame depends 
upon the temperature to which the pintictes of solid 
carbon in the flame are raised, and Dr. Tyndall has shown 
that of the radiant energy set up in such a flame, only 
the ,,th part is luminous ; the hot products of combustion 
oy off at least four times as much energy as is radiated, 
so that not more than one-hundredth part of the heat 
evolved into combustion is converted into light. This 
proportion could be improved, however, by increasing the 
temperature of combustion, which may be effected either 
by intensified air currents or by regenerative action. 
Supposing that the heat of the products of combustion 
could be communicated to metallic surfaces, and be 
transferred by conduction or otherwise to the atmospheric 
air supporting combustion in the flame, we should be able 
to increase the temperature accumulatively to any point 
within the limit of dissociation ; this limit may be fixed 
at about 2300 deg. Cent., and cannot be very much below 
that of the electric arc. At such a temperature the pro- 
portion of luminous rays to the total heat produced in 
combustion would be more than doubled, and the brii- 
liancy of the light would at the same time be greatly 
inc Thus Pare. gas lighting may continue its 
rivalry with electric lighting both as regards economy and 
brilliancy, and such rivalry must necessarily result’in great 
public advantage. 

_ Inthe domestic grate radiant energy of inferior intensity 
is required, and | for one do not agree with those who 
would like to see the open fireplace of this country super- 
seded by the Continental stove. The advantages usuall 
claimed for the open fireplace are, that it is cheerful, 
‘* pokable,” and conducive to ventilation, but to these may 
be added another of even greater importance, viz., that 
the radiant heat which it emits passes through the trans- 
parent air without warming it, and imparts heat only to 
the solid walls, floor, and furniture of the room, which are 
thus constituted the heating surfaces of the comparatively 
cool air of the apartments in contact with them. In the 
case of stoves the heated air of the room causes deposit 
of moisture upon the walls in heating them, and gives rise 
to mildew and germs injurious to health. It is, I think, 
owing to this circumstance that upon entering an apart- 
ment one can immediately perceive whether or not it is 
heated by an open fireplace ; nor is the unpleasant sensa- 
tion due to stove heating completely removed by 
mechanical ventilation; there is, moreover, no gi 
reason why an open fireplace should not be made as 
economical and smokeless as a stove or hot water 
apparatus. 

In the production of mechanical effect from heat, 
gaseous fuel also presents most striking advantages, as 
will appear from the following consideration. When we 
have to deal with the question of converting mechanical 
into electrical effect, or vice versd, by means of a dynamo- 
electrical machine, we have only to consider what are the 
equivalent values of the two forms of energy, and what 
precautions are necessary to avoid losses by the electrical 
resistance of conductors and by friction. The transfor 
mation of mechanical effect into heat involves no losses 
except those resulting from imperfect installation, and 
these may be so completely avoided that Dr. Joule was 
able by this method to determine the equivalent values of 
the two forms of energy. But in attempting the inverse 
operation of effecting the conversion of heat into 
mechanical energy, we find ourselves confronted by the 
second law of pl amics, which says that when- 
ever a given amount of heat is converted into mechanical 
effect, another but variable amount descends from a 
higher to a lower potential, and is thus rendered un- 
available. 

In the condensing steam engine this waste heat com- 
prises that communicated to the condensing water, whilst 
the useful heat, or that converted into mechanical effect, 
depends upon the difference of temperature between the 
boiler and condenser. The boiler pressure is limited, 
however, by considerations of safety and convenience of 
construction, and the range of working temperature rarely 
exceeds 120 deg. Cent., except in the engines constructed 
by Mr. Perkins, in which a range of 160 deg. Cent., or an 
expansive action commencing at 14 atmospheres, has been 
adopted with considerable promise of success, as appears 
from an able report on this engine by Sir Frederick 
Bramwell. To obtain more advantageous primary con- 
ditions we have to turn to the caloric or gas engine, 
because in them the coefficient of efficiency yl mvtines 5 by 


ae may be greatly increased. This value would reach 


a maximum if the initial absolute temperature T could be 
raised to that of combustion, and reduced to atmo- 
spheric temperature, and these maximum limits can be 
much more nearly approached in the engine worked 
by acombustible mixture of air and hydro-carbons than in 
the steam engine. 

Assuming, then, in an explosive gas engine a tem- 
perature of 1500 deg. Cent. at a pressure of four atmo- 
spheres, we should, in accordance with the second law of 
‘haume deniaiion, find a temperature after expansion to 
atmospheric pressure of 600 deg. Cent., and therefore a 
working range of 1500 deg. — 600 deg. =900 deg., and a 

p P 900 
—_——__. = about one-half, con- 
theoretical efficiency of i007 74 about one , 
trasting very favourably with that of a good expansive 
condensing steam engine, in which the range is 150-30= 
120 deg. Cent., and the efficiency 
120 


ay 
10+274 7° 
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A good expansive steam engine is therefore capable of 
yielding as mechanica werk two-seventh parts of the 

eat communicated to the boiler, which does not include 
the heat lost. by imperfect combustion, and that carried 
away in the chimney. Adding to these, the losses by 
friction and radiation in the engine, we find that the best 
steam engine yet constructed does not yield in mechanical 
effect more than one-seventh part of the heat energy 
residing in the fuel consumed. In the gas engine we have 
also to make reductions from the theoretical efficiency, on 
account of the rather serious loss of heat by absorption 
into the working cylinder, which has to be cooled artifi- 
cially in order to keep its temperature down to a point 
at which lubrication 1s possible ; this, together with fric- 
tional loss, cannot be taken at less than one-half, and 
reduces the factor of efficiency of the engine to one- 
fourth. 

It follows from these considerations that the gas or 
caloric engine combines the conditions most favourable 
to the attainment of maximum results, and it may reason- 
ably be supposed that the difficulties still in the way of 
their application on a large scale will gradually be re- 
moved. Before many years have elapsed we shall find 
in our factories and on board our ships engines with a fuel 
consumption not exceeding 1 Ib. of coal per effective horse 
power per hour, in which the gas producer takes the place 
of the somewhat complex and imens steam boiler. 
The advent of such an engine and of the dynamo-machine 
must mark a new era of material progress at least equal 
to that produced by the introduction of steam power in 
the early part of ourcentury. Let us consider what would 
be the probable effect of such an engine upon that most 
important interest of this country—the merchant navy. 

According to returns kindly furnished me by the Board 
of Trade and “ Lloyd’s Register of Shipping,” the total 
value of the merchant shipping of the United Kingdom may 
be estimated at 126,000,000/., of which 90,000,000/. repre- 
sent steamers having a net tonnage of 3,003,988 tons ; and 

},000,000/. sailing vessels or 3,688,008 tons. The safety 
of this vast amount of shipping, carrying about five- 
sevenths of our total imports and exports, or 500,000,000/ 
of goods in the year, and of the more precious lives con- 
nected with it, is a question of paramount importance. 
It involves considerations of the most varied kind, com- 
prising the construction of the vessel itself, and the 
material employed in building it ; its furniture of engines, 
pumps, sails, tackle, compass, sextant, and sounding 
apparatus, the preparation of reliable charts for the 

idance of the navigator, and the construction of har- 
en of refuge, lighthouses, beacons, bells, and buoys 
for channel navigation. Yet notwithstanding the com- 
bined efforts of science, inventive skill, and practical 
experience—the accumulation of centuries—we are startled 
with statements to the effect that during last year as 
many as 1007 British-owned ships were lost, of which 
fully two-thirds were wrecked upon our shores, represent- 
ing a total value of nearly 10,000,000/. Of these ships 
870 were sailing vessels and 137 steamers, the loss of the 
latter being in a fourth of the cases attributable to colli- 
sion. The number of sailing vessels included in these 
returns being 19,325, and of steamers 5505, it appears that 
the steamer is the safer vessel, in the proportion of 4.43 
to 3.46; but the steamer makes on an average three 
voyages for one of the sailing ship taken over the year, 
which reduces the relative risk of the steamer as com- 
pared with the sailing ship per voyage in the proportion 
of 13.29 to 3.46. Commercially speaking, this factor of 
safety in favour of steam shipping is to a great extent 
counterbalanced by the value of the steamship, which bears 
to that of the sailing vessel per net carrying ton the pro- 
portion of 3 : 1, thus reducing the ratio in favour of steam 
shipping as 13.29 to 10.38, or in round numbers as 4: 3. 
In testing this result by the charges of premium for in- 
surance, the variable circumstances of distance, nature 
of cargo, season, and voyage have to be taken into 
account; but judging from information received from 
shipowners and underwriters of undoubted authority, I 
find that the relative insurance paid for the two classes of 
vessel represents an advantage of 30 per cent. in favour of 
steam shipping, op saa very closely with the above de- 
ductions derived from statistical information. 

In considering the question how the advantages thus 
established in favour of steam shipping could be further im- 
proved, attention should be called in the first place to the 
material employed in their construction. A new material 
was introduced for this purpose by the Admiralty in 1876- 
78, when they constructed at Pembroke Dockyard the two 
steam corvettes, the Iris and Mercury, of mild steel. The 
peculiar qualities of this material are such as to have 
enabled shipbuilders to save 20 per cent. in the weight of 
the ship’s hull, and to increase to that extent its carrying 
capacity. It combines with a strength 30 per cent. 
superior to that of iron such extreme toughness, that in 
the case of collision the side of the vessel has been found 
to yield or bulge several feet without showing any signs 
of rupture, a quality affecting the question of sea risk 
very favourably. When to the use of this material there 
are added the advantages derived from a double bottom, 
and from the division of the ship’s hold by means of bulk- 
heads of solid construction, it is difficult’ to conceive how 
such a vessel could perish by collision either with another 
vessel or with a sunken rock. The spacés between the 
two bottoms are not lost, because they form convenient 
chambers for water ballast, but powerful pumps should in 
all cases be added to meet emergencies. 

The following statement of the number and tonnage of 
vessels building and preparing to be built in the United 
Kingdom on the 30th of June last, which has been kindly 
furnished me by Lloyd’s, is of interest as showing that 
wooden ships are fast becoming obsolete, and that even 
iron is beginning to yield its place, both as regards 
steamers and sailing ships, to the new material mild steel; 
it also shows that by far the greater number of vessels 





now building are ships of large dimensions propelled by 
engine power: 
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89 159,751. | 555 
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If to the improvements already achieved could be added 
an engine of half the weight of the present steam engine 
and boilers, and working with only half the present ex- 

nditure of fuel, a further addition of 30 per cent. could 

made to the cargo of an Atlaritic propeller vessel—no 
longer to be called a steamer—and the balance of advan- 
tages in favour of such vessels would be sufficient to 
restrict the use of sailing craft chiefly to the regattas of 
this and neighbouring ports. 

he admirable work on the “ British Navy,” lately 
published by Sir Thomas Brassey, the Civil Chief Lord 
of the Admiralty, shows that the naval department of 
this country is fully alive to all improvements having 
regard to the safety as well as to the fighting qualities of 
Her Majesty’s ships of war, and recent experience goes 
far to prove that although high speed and manceuvrin 
qualities are of the utmost value, the armour plate ak 
appeared to be fast sinking in public favour is not with- 
out its value in actual warfare. 

The progressive views perceptible in the construction of 
the navy are further evidenced in a remarkable degree in 
the meg department. Captain Sir Frederick 
Evans, the hydrographer, and vice - president of the 
British Association, gave us at York last year a very 
interesting account of the progress made in that depart- 
ment, which, while dealing chiefly with the preparation 
of charts showing the depth of water, the direction and 
force of currents, and the rise of tides near our shores, 
contains also valuable statistical information regarding 
the more general questions of the physical conditions of 
the sea, its temperature at various depths, its flora and 
fauna, as also the rainfall and the nature and force of 
prevailing winds. In connexion with this subject the 
American Naval Department has taken an important 
part, under the Ber stn of Captain Maury and the 
Agassiz father and son, whilst in this country the per- 
sistent labours of Dr. William Carpenter deserve the 
highest consideration. 

Our knowledge of tidal action has received a most 
powerful impulse through the invention of a self-record- 
ing gauge and tide predicter, which will form the subject 
of one of the discourses to be delivered at our present 
meeting by its principal originator, Sir William Thomson ; 
when I hope he will furnish us with an explanation of 
some extraordinary irregularites in tidal records, observed 
some years ago by Sir John Coode at Portland, and due 
apparently to atmospheric influence. 

he application of iron and steel in naval construction 
rendered the use of the com for some time illusory, 
but in 1839 Sir George Airy showed how the errors of the 
compass, due to the influence experienced from the iron 
of the ship, may be perfectly corrected by magnets and 
soft iron placed in the neighbourhood of the binnacle, but 
the great size of the needles in the ordinary compasses 
rendered the correction of the quadrantal errors practi- 
cally unattainable. In 1876 Sir William Thomson invented 
a compass with much smaller needles than those previously 
used, which allows Sir George Airy’s principles to be 
applied completely. With this compass correctors can be 
arranged so that the needle shall point accurately in all 
directions, and these correctors can be adjusted at sea 
from time to time, so as to eliminate any error which may 
arise through change in the ship’s magnetism or in the 
magnetism induced by the earth through change of the 
ship’s position. By giving the compass card a long period 
of free oscillation great steadiness is obtained when the 
ship is rolling. 

Sir William Thomson has also enriched the art of navi- 
gation by the invention of two sounding machines; the 
one being devised for ascertaining great depths very 
accurately in less than one-quarter the time formerly 
necessary, and the other for taking depths up to 130 
fathoms without stopping the ship in its onward course. 
In both these instruments steel pianoforte wire is used 
instead of the hempen and silken lines formerly employed ; 
in the latter machine the record of depth is obtained not 
by the quantity of wire run over its counter and brake 
wheel, but through the indications produced upon a 
simple pressure gauge consisting of an inverted glass tube, 
whose internal surface is covered beforehand with a 
preparation of chromate of silver, rendered colourless by 
the sea water up to the height to which it penetrates. 
The value of this instrument for guiding the navigator 
within what he calls “‘ soundings” can hardly be ex: - 
rated ; with the sounding mamkine and a good chart he 
can generally make out his position correctly by a succes- 
sion of three or four casts in a given direction at given 
intervals, and thus in foggy weather is made independent 
of astronomical observations and of the sight of lighthouses 
or the shore. By the proper use of this apparatus, such 
accidents as happened to the mail steamer Mosel not a 
fortnight ago would not be possible. As regards the value 
of the deep-sea instrument I can speak from personal 
experience, as on one occusion it enabled those in cha: 
of the cable s.s. Faraday to find the end of an Atlantic 
cable, which had parted in a gale of wind, with no other 
indication of the locality than a single sounding, giving a 
depth of 950 fathoms. To recover the cable a number of 
soundings in the supposed neighbourhood of the broken 
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traced upon a chart, and the vessel thereupon trailed its 
grapnel two miles to the eastward of this line, when it 
soon engaged the cable twenty miles away from the point 
where dead reckoning had placed the ruptured end. 7 

Whether or not it will ever be practicable to determine 
oceanic depths without a sounding line, by means of an 
instrument based upon gravimetric differences, remains to 
be seen. Hitherto the indications obtained by such an 
instrument have been encouraging, but its delicacy has 
been such as to unfit it for ordinary use on board a ship 
when rolling. 

The time allowed me for addressing you on this occasion 
is wholly insufficient to do justice to the great engineering 
works of the present day, and I must therefore limit myself 
to making a short allusion to a few only of the more re- 
markable enterprises. 

The great success, both technically and commercially, of 
the Suez Canal, has stimulated M. de ps to under- 
take a similar work of even more gigantic proportions, 
namely, the piercing of the Isthmus of Panama by a ship 
canal, forty miles long, fifty yards wide on the surface, 
and twenty yards at the bottom, upon a dead level from 
sea to sea. The estimated cost of this work is 20,000,000/., 
and more than this sum having been subscribed, it appears 
unlikely that political or climatic difficulties will stop 
M. de Lesseps in its speedy accomplishment. Through it, 
China, Japan, and the whole of the Pacific Ocean will be 
brought to half their present distance, as measured by the 
length of vovage, and an impulse to navigation and to 
progress will thus be given which it will be difficult to 
over-estimate. 


Side by side with this gigantic work, Captain Eads, the 
successful improver of the Mississippi navigation, intends 
to erect his ship railway, to take the largest vessels, fully 
laden and equipped, from sea to sea, over a gigantic val 
way across the Isthmus of Tehuantepec, a distance of 
ninety-five miles. Mr. Barnaby, the Chief Constructor of 
the Navy, and Mr. John Fowler have expressed a favour- 
able opinion regarding this enterprise, and it is to be hoped 
that both the canal and the ship railway will be accom- 
plished, as it may be safely anticipated that the traftic 
will be amply sufficient to support both these under- 
takings. 

Whether or not M. de Lesseps will be successful also in 
carrying into effect the third great enterprise with which 
his name has been prominently connected, the flooding of 
the Tunis-Algerian Chotts, thereby re-establishing the 
Lake Tritonis of the ancients, with its verdure-clad 
shores, is a question which could only be decided upon 
the evidence of accurate surveys, but the beneficial in- 
fluence of a large sheet of water within the African desert 
could hardly be matter of doub‘. 

It is with a feeling not unmixed with regret that I have 
to record the completion of a new Eddystene Lighthouse 
in substitution for the chef-d’eurre of engineering erected 
by John Smeaton more than a hundred years ago. The 
condemnation of that structure was not, however, the 
consequence of any fault of construction, but was caused 
by inroads of the sea upon the rock suguerting it. The 
new lighthouse, designed and execu y Mr., now Sir 
James Douglass, engineer of Trinity: House, has been 
erected in the incredibly short time of less than two years, 
and bids fair to be worthy of its famed predecessor. Its 
height above high water is 130 ft., as compared with 
72 ft., the height of Telfords structure, which gives its 
powerful light a considerably increased range. The 
system originally suggested by Sir William Thomson 
some years ago, of distinguishing one light from another 
by flashes following at varied intervals, has been adopted 
by the Elder Brethren in this as in other recent lights in 
the modified form introduced by Dr. John Hopkinson, in 
which the principle is applied to revolving lights, so as to 
obtain a greater amount of light in the flash. 

The geological difficulties which for some time threatened 
the accomplishment of the St. Gothard Tunnel have been 
happily overcome, and this second and most important 
sub-Alpine thoroughfare now connects the Italian railway 
system with that of Switzerland and the South of Ger- 
many, whereby Genoa will be constituted the shipping 
port for those parts. 

Whether we shall be able to connect the English with 
the French railway system by means of a tunnel below the 
English Channel isa question that appears dependent at 
this moment rather upon military an litical than tech- 
nical and financial considerations. The occurrence of a 
stratum of impervious grey chalk, at a convenient depth 
below the of the Channel, minimises the engineerin, 
difficulties in the way, and must influence the financia 
question involved. he protest lately raised against its 
accomplishment can hardly be looked upon as a public 
verdict, but seems to be the result of a natural desire to 
pause pending the institution of careful inquiries. These 
inquiries have been made by a Royal Scientific Commis- 
sion, and will be referred for further consideration to a 
mixed Parliamentary Committee, upon whose report it 
must depend whether the natural spirit of commercial 
enterprise has to yield in this instance to political and 
military considerations. Whether the Channel Tunnel is 
constructed or not the plan pro some years ago by 
Mr. John Fowler of connecting England and France by 
means of a» ferry boat capable of taking railway trains 
would be a desideratum justified by the ever-increas- 
ing intercommunication between this and Continental 


countries 
(To be continued). 





Tue Epison System or Exxctric Licutinc.—The 
Uare de l'Ouest at Paris has been illuminated with the 
Edison incandescent light. The same system has also 
been introduced at Besangon, the motive power being 





end were taken, the 950 fathom contour line was then 


furnished by a waterfall about a mile distant. 
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D. Anderson, Glasgow. | 
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Johnson. 
and Ott, 
J, Hudson, Bolton. 
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L. R. Bishop. London. 
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J. C. Peache, Crewe. 
Edwards, Blanda & 
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H. a acres Lon- 


‘Herbst, London. 
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W. Lawrence, London. 
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Clark. Donner. | Removing bone-black from filters, 4314 , T. Spence, Gateshead- 
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No. | Name. No. | Name. No. | Name 
1882 1882 | 1882 | 
3815 | Haddan 3891 | Ulsmann. 3965 | Cornforth 
(Schmitz). | 3895 | Wood. 3971 | Allport and 
3817 | Haddan 3897 | Ford and | _ Punshon 
| _ (Kilian). | Moncur. 3973 | McCausland 
3819 | McGillivray. | 3899 | Lake (Alero), 3977 | Urquhart 
3821 | Mori. 3901 | | (Playfair). 
3823 | Clark (Kay | 3903 | Lake Fariey 3079 | Lewis. 
& Beath). | 3907 | sdale. 3981 | Shanks and 
3825 | Emmens. 3909 | Scene Lyon. 
3829 | Wilson and | (D’Alma). | 3985 | Wingfield 
| Johnson. | 3911 | Bickford- Bonnyn. 
3831 Huntington Smith and | 3987 | Kenyon 
and Koch. mith. 3989 | Vaughan 
3833 | Little, East- | 3913 | Chibnall. | (Firmston 
| wood, 3915 | Kennedy. & Houston) 
Green, & [| 3917 | Lowe and | 3991 | Handford 
| Fletcher. Gill. (Edison). 
3835 | Spence and | 3919 Turner, Tur- | 3993 | Hopewell. 
| Spence, | ner, and | 3995 | Handford 
3837 | Boult | Turner. (Edison). 
| _ (Gontier). | 3921 | Fisher. 3997 | Abel (Actien 
3859 | Johnson 3923 | Fletcher. Gesellschaft 
| (Kay). 3925 | Williams. Siir Anilin 
3841 | Lake (Can- | 3927 ith Fabrika- 
field). (Hallidie). tion). 
3843 | Carling. 3929 rby. 3999 | Johnson 
3845 i. 3931 | Mure. (Gibb). 
3847 | Bulpitt. 3933 | Neuray. 4001 | Reddie 
3849 | MacBriar. 3935 | Graham and (Tverskiy & 
3851 | Murray. Frost. Weiner). 
3853 | Pontifex. 3937 | Dann 4003 | Thompson. 
3855 | Porter. (Schmid). | 4005 | Marsh and 
3857 | Simmons. 3939 low | _ Smith. 
3859 | Scott. Godefroy | 4007 | Wirth (Von 
3861 | Pfannkuche & Lanselle) Bechtol- 
| _and Dixon.} 3941 | Cookson. — 
3863 | Nicholls. 3943 Baynes 4009 | Lake (Myers) 
3867 | Podger and (McIntosh).} 4011 | Robinson. 
Davey 3945 | Bust. 4013 | Espeut. 
3869 Desfossés. 3947 Tanner. 4017 | Haddan 
3871 | Brown. 3949 | Handford | _ (Virneisel) 
73 | Fordham. 1 ae. 4019 | Roberts and 
3875 | De Pass 3951 | Allin. | Moore. 
| (Anthoni). | 3953 | Lobnitz 4021 | Haigh. 
3877 | Rogers. (Hersent). | 4023 | Birdsall. 
3883 | Taylor and | 3955 | Handford 4(25 | Hedges. i 
Wallwork. (Edison) 4027 | Alexander 
3885 _ Morgan- 3957 Hughes (Au- | (Nehaus). 
| Brown tomatic 4029 } Johnson 
| (Miltimore). Boiler and | (Alexandre) 
3887 | Mackay. Engine Co. | 4031 | Lake( Walsh). 
3889 | Edwards 1 | Handford 4033 | Crozat. 
(Rouaiz). | (Edison). } 
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No. Name. Ne. Name. No. | Name. 
1882 1882 1882 
4233 Joyce. 4249 Clark | — 
(Donner). 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Tuesday, 
September 29, 1882. 
No. Name. No. | Name. No. Name. 
1882 1882 | 1882 
2062 | Bussey. 2133 | Duggan. 3058 Hancock 
2067 | Von Naw- f{ 2139 | Bennett. (Griine). 
rocki 2140 | Redfern 3156 | Haddan 
(Geist). (Peshine). (Earle). 
2101 | Hadfield. 2141 | Easson. 3163 | Clark 
2103 | Von Naw- | 2186 | Lea. (Jaquith). 
rocki 2209 | Kelly and | 3488 | Heathman. 
(Brecher). Lindsay. 3606 | Beesley. 
2105 | Dawson. 2317 ie 3614 | Hyatt. 
2114 | Cooke. (Merrill). | 3697 | De Pass 
2117 | Goodwin. 2445 | Betteley. Oppen- 
2121 | Helliwell. 2649 | Helyar. ermer). 
| 2127 Bishop and | 2668 | Maynard. Haddan 
| Down. | (Roeder). 





11,—Time for entering Opposition expires Tuesday, 


October 3, 1382. 


























Applications for Patents. No. | Name. No. Name. No. Name. 
1.—Announced September 12, 188 | 1882 1882 | 
: | 2146 | Rivers, 2339 ey 3501 | — , 
. a s s, | : | 2148 | Dawesand | 2353 | King ( r |  (Riidiger). 
| No. | Name. |No. | Name, | No. | Name. | Tankard. f Irwin). | 8771 | Lake (Whit- 
1 | } 2153 | Sinclair. 2398 | Egells and comb). 
1882 | 1882 | 1882 | A 2779 | Mi 
2992 | Lake(Gerard-] 3763. Barrier & De | 3789 | Brydges = a “a 779 | se a2) 
| Lescuyer) | _ Lavernede.f (Sandmann). || 2181 Batho 2559 | Brandon 3783 | Healey. 
| $052 | Lord and 3765 | Hunt (Davis). 3791 | Justice | (Stoltz). (Mariz). 3799 | Smiles. 
| Maberry. _ | $760 | Gardner (Vankeer- |! org | Varley. 2580 | Pitt (Shep- | 3831 | Huntington 
3059 | Von Nawrocki (Wanzer). 7 berghen). | o1g5 | Varley at, Pak ‘and Kook 
| __ (Jacobi). 3771 | Lake (Whit- | 3793 | Willway. | 2189 Payne. Se | 3839 | Johnson 
3557 | Munro and | comb). 3797 | Walker and |, 9907 Vasile Crombie ( Kay) 
| warwick. | 8778 | Imeay lace | aa || Sat | Arnold. Powell,’ | 3859 | Scott. 
3573 | Liberty. (Kudelski),} 3799 | Smiles. | 9958 | Whettem. and Peck). | 3887 Mackay 
3583 | Henley. 3775 | Bloomfield & | 3801 | Hummel — | 9965 | Hinks. 9837 | Chisholm & | 3899 | Lake e( | loro). 
3623 | Hayden. McGurn. (Halistrém). 2267 ‘aka Chisholm. | 3937 | 
3683 | Lake (De 8777 | Jensen | $008 seg | (Richardson} 2902 | Lake (Gérard- | PuSchmid). 
Celada). orn (Buasiere). | 3805 we ’ & Dumarsq). Lescuyer). | 3981 | Shanks and 
3659 | Brydges 3779 | Mills _ | and Wood. || 2083 | Wirth (Harz | 3020 | Newton | Lyon. 
| Grove &} | (Thomas). } 3807 | Riley. \ and Vi (Chameroy)} 4133 | Lake (Cross). 
liimecke). | 3781 | Crozat. 3809 | Kynaston. Miller) 3272 | Beaumont. 4233 | Joyce. 
3743 | Perrott. 3783 | Healey. 3811 | Southall. ona | Joma. 3332 | Millar. 4249 | Clark 
3761 | Glaser 3785 | Davey. 3813 | Beeman, Tay- “ 3347 | Noel |.” (Donner). 
(Roper). 3787 | Davey. lor, & King. 2 
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PATENTS SEALED. | ay shank of the button and bent down to take into a metal plate on 
I.—Sealed September 8. No. | Name. | No. Name. No. | Name. the under side of the material. (January 27, 1882). 

1879 | 1879 1879 | 476. Circular Slide or Sluice Valves, &c.: W. C, 
ai N tad a z e 3589 | Service. 3603 3658 ds Wi Ch London, (8d. 19 Figs.)—Relates to improvements 
No. | Name. No. | Name. No. Name. 3590 | Etienne. og « SP ae oan” on former Patents 563 and 2469 of 1872, and 266 of 1880, and refers 

| 1889 | 1882 3601 | Taylor and | 3617 | Cavé. 3913 | Davis to the arr tof the passages; to providing the ports with ribs 
1143 | Phillips 1398 | hain the 1718 | Clark (Com- | Bianchi. 3623 | Sisson. | (Allen), or bearing pieces to prevent depression of the slide; to means to 
1146 | Squire. popcorn, hae i 3579 | Bremner. 3644 | Armstrong. | 3638 | Eberhard. give the desired pressure against the face ; and to connecting the 
“peng Bh ea C ts Pod ‘le de | 3594 | Turner. | cover of the slide chest to the body of the cylinder by one or 
aS 0. | on Gtadvale de | ——-__———__________________——- | mone tie belts, Genmary i, 1008). 
1189 | Watson. | Brigg. et appréts PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP | 487. Beatin: tus to be Used in Machines 
1215 | Leeming, 1428 | Free. “ Sust2me DUTY OF 100/, HAS BEEN PAID AND REGISTERED. for Washing Te: terials: W. %. Lake, Londen. 
Leeming, &| 1432 | Bartholomew André = . (Messrs. Gillet et Fils, Lyons, France). (5d. 3 Figs.)—The beaters 
e Wilkinson. | 1434 | Banner. Lyon”). No. | ite. : | a eel Maine: oscillate upon a fulcrum and receive a continuous alternative 
1217 | Holmes. 1438 | Barrett. 1748 es. | | movement through cranks and connecting rods. At each forward 
1229 | Lake(Hyatt).J 1456 | Henderson 1754 | Anderson & 1875 | | no mp mane on oy ae ep wee = thrown 
1253 | Arnold. (Bez and Crossley. 9197 | - een | | against a stop. For washing, a main perfora ributing pipe 
1254 | Ebel. | ‘Suns). 1791 Pc 3137 | Young. 3138 | —— pod —— is employed. (January 31, 1882). 
1272 | Rubens. 1474 | Lake 1929 | Randle. —— — see one aes 489. Electrical Batteries: Skrivanoff, Paris, 
1284 | cae | et. 1964 | Archer. NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER | (6d. 6 Figs.)—Galvanic battery. This is a ‘“ dry” battery and 
a = » 1488 a. — — - AND MEMORANDUM OF ALTERATION. consists of three elementary parts, viz.: A carbon plate, an 
1324 | Andrews. oe Robertson, | ..Pitt. (Fabric Granmenting and Manufacturing Co., New York, omen pany ss disti exciting Lge Fs gpd to the 
1330 | Appleyard. 1580 | Saloiabas: 49608 | Sireweker UaA.) No. ets of 1881. Improvements in orsemented Sbeien, | Soa censlate af” cadets aha aor feature 0} soul omy 
338 | Towell. 1 her. 6 s and in processes and apparatus for the manufacture of the same. | — ree ; 2a peer i 
a Rigby —_ ow a oe yy or Avg Any person intending to oppose such application must leave par- weight, and chloride of sodium (Na Cl) three parts by weight. 
| Banks. 1702 | Gurd. 2968 | Cowie “| ticulars of their objections at the Office of the Attorney-General, 
1384 | March. | 3126 | Jenkins. 1, New Court, Temple, within twenty-one days from the date of 
} 3172 | Imray (Jab- the London Gazette in which this notice is published. 
y | lochkoff). 
Sc cine ES. oe ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
ae i a) ey Saha , : THE WEEK ENDING SEPTEMBER 9, 1882. 
No. Name. No. | Name. No. | Name. Abstracts marked with a * relate to applications not eded 
1882 | 1882 1889 | with. The number of Views given in the Specification Drawings 
‘939 | Groth 1305 | Watson. 1851 | Curtoys is stated in each case after the price ; where none are mentioned | Detailed instructions are given for applying this paste to 
| (Milder, 1306 | Si 1862 | Handford the Specisication is not Illustrated. the carbon block. Fig. lis an arrangement of this battery for 
1219 | Berg ” 1315 | Sweetland. (Edison). = aA f the Coma are communicated from abroad, the Names, | telegraphic purposes ; ¢ is a carbon tube, z azine rod, the annular 
1297 | Loxtoa. 1346 | Taylor. 2052 | Handford ¢., of ‘ommunicators are given in italics. ; space separating them being filled with the exciting paste. Fig. 2 
1233 | Boult 1397 | Gri ” | CRdi. — of es may be obtained at 38, Cursitor-street, | is 4 douvle battery. A ‘‘double” plate of carbon is covered 
| (Wheeler). 1450 — 2068 | Gitene pret rs pss ps 9 a pepe ooo by agg —— with exciting paste on both sides, to which plates of zine zz! are 
9 o -; . ;, 7 ; tai ai titahl » 4 
= | Hollingworth on Some sai | " = Lack. , =_ the whole being ina box. (January 31, 
1243 | Fielden and} 1496 | Handford ‘| | (Descamps). 5508." P ting E 1881. Looms: Idham, Lan 
| a mnttionn. (Edison), | 2896 | Handtord cation of Wire Gauze: i A Fisher, London, a ana R. Collin e, New Orloans, USA. (6d. 4 Figs.) 
944 | 7 j c; sd. 5 ed ; ;: : “ 
a ——, 1502 —. . Griicohene The combustible matter is enclosed in cases of wire gauze. (Pro. | Refers to the tappet or shedding motion, and the object is to con- 
1957 | Whitely rilleozt), 2408 | Justice ‘| tection refused, December 16, 1881). struct a simple apparatus adapted to alter the tion of the 
J sae | Denton - | tmeeeed healds in order to weave any desired number of picks to the round. 
Re (Pratt). 1522 nton and | | (Street). 5731. Direct-Act Gas Furnaces, &c.: R. S, | The mainfeature consists in the combination with treadle levers 
1258 | Chabot. Butler. 2466 Lake (Van | Casson, Brierley Staffordshire. (6d. 17 Fiys.}|—Is | of double catch levers, which are thrown into or out of action by 
1260 | — 1638 | Johnson | Ryssel- a combination of parts and an improvement on Patent 243 of | oscillating knives or by means of curved tappet levers, or by 
| (Hage- (Clark) F berghe). 1876. It refers chiefly to a form of gas generator chamber, and to | catch rods actuated from a patent chain. (February 1, 1882). 
| mann), 1656 rrett. 2492 Lake (Evans | the blast which, after being heated to as much as 650 deg. Fahr., is 497. Electro and Armatar 
1261 | Cutler. 1749 | Major, & Green). conducted to the fire bridge, where it meets the gaseous fuel and - . os og war G. 
1283 | Natt. 1752 | Weldon 2549 | Hyatt. supplies the necessary oxygen for combusticn. (December 30 Little, Passaic, New Jersey, U.S.A. [6d. 8 Figs.}— 
1288 | Rodgers. (Société de | 3291 Downing 1881). ’ | Electro-magnetic motor. The object of this invention is to utilise 
1298 | Markie. la Manu- | (Gally). 1882. magnens force without Fp winging anes d between te magnetic 
1302 | Brougham. ‘facture de | P ¥ pole and armature, an is is effect y giving the latter a 
| = — vet). | mM Gas or Gon ane Air Cooking epee 7. & rolling motion ‘whereby the metallic surfaces of the poles are 
! ed é ‘9. the maximum magnetic 
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late! phy, London. 
with airand gas burners. The air required for combustion first 
passes through an air jacket, and is thereby raised to a high tem- 
perature. (January 10, 1882). 


.* Stam Metal Roof-Tiling: O. Seefels, Lon- 
don. (H. Klehe, Baden-Baden, Germany). (4d. 6 Figs.}—Ot 
sheet metal formed so that a projection on one takes into a 
hollow in the other. (January 23, 1882). 


377. Electric Lamps: Sir C. T. Bright, London. 
{6d. 6 Figs.)—Electric arclamp. Two electro-magnets are em- 
ployed for separating and regulating the carbons. The first strikes 
the arc, and its other end actuates an armature by which the 
second electro-magnet is short-circuited. This second electro- 
magnet regulates the feed by means of clips, which hold or release 
the upper carbon-holder when necessary. The first electro- 
magnet is placed by preference in a shunt circuit. The detail of 
this ny 4 will be understood from the illustrations. In Fig. 1 
a@ a are the poles of an electro-magnet in the main circuit wound 
with large wire, b is a ring-shaped armature fixed to slide rods ¢ ¢, 
which pass through the frame of the upper part of the lamp, and 
carry at their lower ends the plates dd which in turn support the 
pivotted axles e e of the two levers f. These levers carry at their 
other ends the two armatures g; h h is an electro-magnet of high 
resistance comprised in a circuit shunting the arc. When the 
current passes through both circuits b is attracted and the sliding 
frame is raised ; at the same time g being attracted by the poles 
of h h, one of which is shown at i, grips the carbon-holder ) j by 
the jaws at f,and rises with it; kis an armature fixed to the 
contact lever / (see Fig. 2); mm are two poles of the electro- 
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magnets hh, which attract the armature k, and therefore make 
contact between 1 and n, whenever the resistance of the arc cir- 
cuit increases and more current in consequence through hh; 
land n are respectively connected to the ends of the coils h h, 
which thus being cut out of circuit cease to attract g, and the 
carbon-holder is then free to fall. The lever 1, however, imme- 
diately returns to its place of rest, and the jaws again grip the 
carbon-holder, this intermittent action being repeated until the 
necessary feed is effected ; p p are adjustable soft iron pole-pieces 
enabling the action of the lever to be adjusted to correspond with 
the best conditions of resistance for the arc. The upper carbon- 
holder is hollow, and contains —— or other suitable fluid, 
and a piston attached to a suitable guide works within it. re 
extreme regularity is needed the fluid preferred is mercury, which 
is also made to effect the electrical connexion to the carbon elec- 
trode, at the same time constituting an adjustable resistance which 
compensates for the diminishing resistance of the carbons as they 
consume. Solenoids may replace the electro-magnets. Lamps in 
which these are employed are illustrated and described in the 
specification. (January 25, 1882). 


412. Attachment of Buttons to Boots, &c.: L. A. W. 


brought into actual contact for obtainin 
force, and the magnetism is ee te | as the rolling armature 
the place of greatest magnetic action, so as to prevent the 
sticking of the armature tothe pole.” The figures are respectively 
an elevation and section of ‘‘a revolving magnet with rotating 
armature rollers.” ‘‘ The magnet is composed of two heads upon 
a metal tube, with a helix wound in between the heads,” each head 
being divided up into “‘ pole faces” of V-shape. These are shown 
at AA. Bisa cylindrical armature capable of rotation on an axis 
running in bearings. The magnet poles are placed so as to operate 

















progressively, the pole-pieces of the magnets 1, 2, and 3 coming 
into action in i A t J, with contact rollers 
eg, is employed to distribute the currents, and to reverse the direc- 
tion of rotation ; k isa wheel which may be driven by this motor, 
thus adapting it for use as a locomotive, When operated asa 
stationary engine this motor may with advantage be worked “in 
a shunt circuit.” Another form of motor is illustrated and de- 
scribed in which three cylindrical armatures, attached to a disc, 
roll — the poles of a fixed central set of electro-magnets, and 
thereby effect a rotation of the disc. Rings of non-magnetisable 
metal are introduced into peripheral grooves in the pole faces 
supporting the rolling armatures to guide the same, A tubular 
shaft may be provided with passages for air to be forced through 
to keep the parts cool. (February 1, 1882). 


500. Brakes for Railways and Tramways: W. B. 
Holbech, Huncote, Lei (6d. 2 Figs.J}—A friction 
pulley ishung in sliding bearings, and when brought in contact with 
one of the wheels of the train winds up a chain so as actuate a 
brake lever. (February 1, 1882). 


501." Steam Engine Governor: J. Rettie, London. 
(2d.]—A screw blade revolves within the steam pipe and opens or 
closes a valve in proportion to its velocity. (February 1, 1882). 

506.*_ Chromo-Lithographic Pictures, &c.: H. H. 
Lake, London. (S. Czeiger, Vienna). (2d.)—The stone is pre- 
pared with transfer paper, instead of by making drawings upon it 
and afterwards etching. (February 1, 1882). 


513. Electric Meters: C. V. Boys, Wing, Rutland. 
(6d. 3 Figs.|}—Figs. 1 and 2 are respectively the side and back 
views of this instrument. A balance wheel A is suspended by a 
long flat spring B which passes through a slit in the lever arm 
Cc pivoted at c, which is counterbalanced by a weight C1, and 
drawn upwards by an adjustable spring C2. On this arm near its 
pivot is fixed a cylindrical armature D near the = of an electro- 
magnet E, whose coils are in the main circuit. is attracted pro- 
portionally to the current ing through E, the arm C being 
thus more or less depressed, thereby shortening to a greater or 
less extent the length of the sprin below the slit in C, and thus 
more or less accelerating the oscillations of the ce A. e 
number of oscillations of A in a given time is recorded by a counter 
operated from its axis, and will measure the quantity of electricity 

t has passed through Einagiventime. These oscillations may 
be maintained by suitable means as described in Specification 4472 
of 1881. In the instrument illustrated this is effected by the 

















Lund, London. (6d. 6 Figs.|—A staple is passed through the 


electro-magnet P acting on the armature Q. The coils of this 




















Sept. 15, 1882. ] 


ENGINEERING. 





a7t 
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To insure the starting 


n is caught and held in its groove. ns } 
of the balance it is always stopped in such a position that there is 
torsion on the spring B. This is effected by the detent lever F 
having an armature G, which is released when no current passes, 
thus allowing the other end of the lever to engage the ratchet stud 


finger 


Hi, and thereby hold the balance. The integrating apparatus 
described in Patent 2449 of 1881 might be applied to this electric 
meter by making the axis of the lever C to serve as axis on which 
swivels a disc pressing against a reciprocating cylinder, as 
described in the above-mentioned patent. (February 2, 1882). 
514. Blast or Cupola Furnaces: J. Brown, London. 
(6d. 6 Figs.)—The tuyeres are enclosed within an annular air 
chamber. Each is fitted with a hinged lid, which may be operated 
from the outside of the annular chamber and so control the supply 


of airto the cupola. (February 2, 1882). 

517. Saddle for Bieyetes, &c.: W. R. Lake, London. 
(F. C, Burley, Boston, Mass., U.S.A.) (6d. 6 Figs.|—Stra 
are passed through slots in a metal frame so as to form a flexible, 


ventilating, open-work seat. (February 2, 1882). 


518. Velocipedes, &c.: A. G. Meeze, 

rey, A. G. on, Clapham, Surrey, and 

ps, . (ls. 2d. 37 Figs.J—Refers to a 
number of details, the chief of which appear to be the employment 
of a three-throw crank driving shaft, and means for reducing 
the width of tricycles. (February 2, 1882). 

519." Fireplaces: G. W. von Nawrocki, Berlin. 
(R, Miiller, Berlin). {2d.}—This provisional specification is not 
clear. (February 2, 1882). 

520." Velocipedes: J. D. Elison, Coventry, War- 
wick, (2d.)—Those having more than two wheels are driven by a 
compound arrangement of levers connected to the crank. (Feb- 
ruary 2, 1882). 

522." Vacuum Apparatus for Evaporating Liquids: 
E. Hunt, Gauss (A. R. Mackenzie, Mackay, Queensland). 
(2d.}~—The vacuum is produced by the action within a condenser 
of sprays of cold water on the steam rising during the evaporation. 
Peereny 3, 1882). 


Sur- 
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523. Roundabouts: F. W. Woollacott, Notting- 
ham, [2d.}—Are provided with an undulating track to cause 
their motion to resemble that of boats on the sea. (February 3, 

2). 


524. Valve Gear for Motor es: J. Jensen, 

kk and C. W. , Liv 1. (6d. 3 Figa.J— 
The illustration is a section through the cylinder of an engine 
with the cranks at right-angles to each other. mm is a block, with 
a sliding pin J in it, placed at the extremity of a shaft driven by 
mitre gear from the crankshaft. Upon this pin two connecting 
rods are pivotted and drive the pry enpe valves of the two 
cylinders as shown. The position of the pin / in the slot k can be 














varied by a bell-crank attached to the underside of the block and 
moved by a sliding collar on the shaft. The slot is not situated 
over the centre line of the shaft, but is removed to one side of it 
by a distance equal to the lap of the valves added to the lead. 
When the pin is at one end of the slot the valves are set for going 
ahead, and when at the other end for going astern, intermediate 
points giving varying grades of expansion, (February 3, 1882). 

525." Boots and Shoes: E. Turner, Ross, Here- 
ford, (2d.)—Layers of metal are inserted between the inner and 
outer sole, or between the uppers and the linings. (February 3, 
1882), 

526. Weehing and Packing Machinery: 
Wheeler, East Cowes, Isle of Weight. [6d. 6 Figs.|— 
The material falls from a hopper to a measuring chamber, thence 
to a scale and finally to one of a number of bags placed ona 
revolving platform. (February 3, 1882). 


527." Machinery for Pressing and Binding May, 
. into Bales: A. V. Wagner, London. (?. C. 
Hudson, Fort Dodge, Iowa, U.S.A.) [4d.}—The bale is com- 
pressed by a piston acting within a cylinder and is bound by giving 
it a revolving motion, so that when bound it drops away by its own 
weight. (February 3, 1882). 

528.* Join’ Pipes: J. H. Moore, Bournemouth, 
Hants. (2d.)—Compressible rings are sprung into grooves 
a in flanges which are then bolted together. (February 3, 

2). 


F. 


529. tion and Preservation of Certain 
Vegetable Infusions: 8S. C. Davidson, Belfast. [4d.) 
—Are treated with tannic or tannic and salicylic acid until a pre- 
cipitation is formed, which together with subsequent precipitat 
is removed by filtration, leaving a bright liquor. (February 3, 1882). 
630." Clarification and Preservation of the’ Ex- 
Ea Juices of Fruits: 8. C. Da t 
2d.)—The expressed and filtered juices are treated with tannic 
acid, gelatine, and salicylic acid. (February 3, 1882). 








531.” & Railways: J.B. bd 
. ys: J. B. Mayers, Kidder: 


ignalling on 

(2d.)—The | es train in striking a lever operates 
agong. (February 3, 1882). 

532.* Boilers for Horticultural Uses: T. A. Bickley, 

irming (2d.]—Inclined hot-water pipes are connected 
by socket joints to flow and return pipes. (February 3, 1882). 

533. Apparatus for the Reduction of Grain: A. W. 
L. lie, London. (H. F. S. Requier, Paris). (6d. 3 Figs.) 
—The grain is fed over sloping surfaces on to radially grooved 
metallic rotating discs, by which it is hurled against knife edges 
disposed round their peripheries. (February 3, 1882). 


534.* Signalling on Railways: F.B. Brewer, Lon- 
don. (2d.)—The semaphore arm is raised by the passing train 
acting upon a lever. (February 3, 1882). 


535." Machin for Winding Yarn or Thread: B. 
M. Knox, Kil 6, N.B. (2d.|—Describes means for regu- 
lating the winding of the thread on to the bobbins and for auto- 
— stopping the motion of any of them. (February 3, 


538. Electrical Accumulators: W. R. Lake, Lon- 
don. (J.J. Barrier and F. T. de la Vernede, Paris). (6d. 14 
Figs.|—Secondary batteries. The object of this invention is to 
produce secondary batteries which shall not be bulky, subject to 
rapid deterioration, or difficult to ‘‘form.” Lead ribbon, variousl; 
shaped as shown in Figs. 1, 2,and 3, is wound upon itself in various 
forms, Fig. 4 being one in which a circular arrangement is chosen. 
The surfaces of these ribbons are separated by a cement consisting 
of one part = charcoal, one part litharge, and one part 
glycerine. The object of employing the first ingredient which 
forms a characteristic feature in this invention, is(1) to prevent the 
lead bands touching each other ; and (2) to absorb a large amount 
of hydrogen which is usually lost. Each element is made to con- 


Fig] Eig? Fig3 
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sist of four discs, arranged as follows : ‘‘ Two discs are united with 
the cement to form a half el it. Each el tis placed in a 
compartment of ebonite, or other suitable substance, and is con- 
nected to the other for quantity or tension as required.” The 
1 ts are cted by means of a tail of lead soldered on one 
of thé faces of each element. Each half element is separated 
from its neighbour by a layer of liquid or by a porous plate. The 
elements thus constructed are “ prepared” by means of a bath of 
potash or a bath saturated with a neutral acetate of lead. Cor- 
rugated lead sheets are employed in another form of secondary 
battery, the corrugations of which are filled in with the cement 
already described, and various arrangements of the discs or 
elements are mentioned and illustrated. (February 3, 1882). 


541. Electric or etic Motor: T. Morgan, 
London, (J. C. Cuf, Singapore, and W. Judd, Penang). 
(6d. 5 Figs.}—The motor is intended to work a punkah, and has a 
reciprocating motion only. PP are two long bar magnets wound 
so as to have several consequent poles in their length, a polar ex- 
tension being provided at each such point. Between these two bars 

















isa rod C, able to slide lengthwise between them and running on 
rollers RR. It is built up of successive electro- ets with the 
poles s| at a different distance apart from the poles of P, so 
that they do not all exert their maximum force at the same time. 
S is a contact piece that directs the current into the field magnets 
in advance of the moving magnets, and it is so arranged that its 
action is reversed at the end of the stroke. (February 3, 1882). 


542." Regus the Transmission of Electrical 
Energy: W. R. e, London. (M. Levy, Paris). [4d.)— 


The provisional specification of this invention, which is divided 
into twelve sections, describes with the aid of a great deal of 
algebraic formule apparatus for regulating the transmission of 
electrical energy and also capable of being used as a speed regu- 
lator for machinery. (February 3, 1882). 

545." Gate Latch: R. Lee, Co 
This provisional specification is not clear. (February 4, 1882). 

546.* Electric Fog Signalling: E. Moxton, Tun- 
bridge Wells, Kent. [2d.|—The movement of the semaphore 
arm makes and breaks contact with a wire in connexion with 
a battery ; this wire, when a train is passing, is placed in circuit 
with a wire upon the locomotive and thereby a gong is struck. 
(February 4, 1882). 

547. Dlumination Lamps: J. Pain and W. H. Gritton, 
London. [6d. 3 Figs.)}—Are blown into moulds formed of 
parts hinged together. (February 4, 1882). 

548." Apparatus for Use with Stoves, &c., for 
Generating Medicinal Vapours: R. George, London. 
(2d.}— As an equivalent for sea air, sea water containing 
seaweed, &c., is evaporated in a dish placed on a stove. (Feb- 
ruary 4, 1882). 

549. Bleac. Fibrous Matter, &c., without the 
Employment of Chlorine: P. Thomas, Elberfeld, 
Prussia. (4d.)—The materials are boiled in caustic soda and 
rmanganate of potassa, and, 
borax. (February 4, 1882). 


Wolverhamp- 


Surrey. [2d.)— 


then treated first in a bath of 
secondly, in a bath of sulphurett 

550.* Velocipedes: R. 
ton. 
driving gear. (February 4, 1882). 

554. Apparatus for Concentrating Milk: F. S wing 
muhl, ieee. {4d].—The water is evaporated from the milk 
in a vacuum pan, during agitation, by hollow steam-heated vessels, 


and cooling is effected by a stream of cold water passing through | 
the double bottom of the vacuum pan and the said v » | 


(February 4, 1882). 


555. Manufacture of Condensed Grape Juice or 
Must: F. § uhl, London. ([4d.j|—The expressed 


Harrington, 
(2d.]—Refers to improvements in the wheel and chain | 





afterwards 80 or more percent. of its water evaporated in a vacuum 
pan ata low temperature during agitation by hollow steam-heated 
vessels. The concentrated juice is cooled by a stream of cold 
water passing through the double bottom of the vacuum pan and 
the said vessels. (February 4, 1882). 


556. Windows: E. and J. M. Verity, Leeds. [éd. 
9 Figs.}—The sash frame is made double, one part opening from 
and closing against the other, so as to form when opened two 
sashes and when closed one sash. The window is set open at 
various degrees by a pawl and ratchet mechanism. Refers also 
to a bolt fastener with cam action. (February 4, 1882). 


557. Yarnsin the Cop or Bobbins: F.A.Gatty 
ic. [4d.]}—To take away the water repellent 
property of the yarns, these are impregnated with saccharine 


gummy, soapy, &c., substances by boiling with such substances 
previous to dyeing. (February 4, 1882). 


558.* Gas Fires: G. W. Wigner, London. ([2d.)— 
Refers to a form of burner and to a mixture of clay and sawdus 
as a heat radiating material. (February 4, 1882). 


559. Printing Telegraph Apparatus: W. R. Lake 
(La Société Secondo Roos and F. Ostrogovich, Florence 
I — (8d. 14 Figs.)—Relates to improvements in apparatus of 
the kind known as “ Hughes's telegraph,” the object bei to 
increase the speed of transmission, for which purpose the waite 
is made automatic by a perforated paper band, which establishes 
the communications in the distributor, so that on the passage of 
the chariot the di ging or releasing of the apparatus takes 
place at the instant desired for the impression of the letter or 








character. (February 4, 1382). 

569. Boilers, Conde &c.: J. Williams, 
Riverton, New Jersey, U. [4d.}—Consists in forming 
the whole, or portions of the surfaces, of inoxidizable metal or alloy 


such as nickel, tin, &c. The surface to be coated is first subj 

to the action of chemical re-agents, and then by, and during, the 
process of recomposition a metal is obtained which is alloyed with 
and deposited thereon. (February 4, 1882). 


561. Dust Collectors for Mills. &c.: P. Van Gelder, 
Sowerby Bridge, Yorks. (6d. 6 Figs.|—The dusty air is 
caused by fans to pass through air filters of any ordinary construc- 
tion fitted with shaking mechanism. The stive is removed by an 
archimedean screw. (February 6, 1882). 


562. Velocipedes: E. R. Settle, Coventry, Warwick 
shire. [4d. 3 Figs.|—Consists in the steering head having a half 
socket to receive the handle bar, a corresponding half-socket being 
screwed over thesame. (February 6, 1882). 


564. Floai Coffer-Dams: H. H. Lake, London. 
(H. P. Kirkham, New York, U.S.A.) [6d. 5 Figs.|—Are pro- 
vided with balancing water tanks, in combination with valves for 
emptying and filling. (February 6, 1882). 


565.* Photographic Glass Plates Auto- 
matically: A. an, London. ([2d.}—The plate on being 
laced in a frame is pressed by plungers into a box against springs, 
ut it is not clearly stated how. (February 6, 1882). 


566.* Fireplaces: T. Redmayne, Sheffield. [4d.)— 
The fuel is supplied beneath that already burning, the front bars 
and firegrate oscillating on pivots. (February 6, 1882). 

567. Blasting: E. S. Clark, Cefn-y-bedd, Wales. 
{6d. 3 Figs.}—The object of greater safety in blasting with 
explosives is attained by surrounding the charge with a composi- 
tion that will liberate water or absorb the deleferious gases. 
(February 6, 1882). 


568.* taney Cowls: C.D. Abel, London. (H. 
Hahn, Berlin). (2d.)—The horizontal outer end of a revolving 
elbow pipe is fitted with conical frusta. (February 6, 1882). 


569.* Ropes: S. Simmons and J. Tullidge, Lon- 
don. [4d. 2 Figs.)—Refers to a method of interlacing so that 
any number of offshoots can be made without severing the strands. 
(February 6, 1882). 

570. Apparatus for Gases and Condens- 
ing Vapours, &c.: W. 5. f , L amlet, 
Glamorgan. (6d. 1 Fig.|—Acoording to this invention the 
gases are caused to pass under a level or slightly inclined shelf, 


which is so placed in contact with asurface of water that they pass 
in thin films between the shelf and the water. (February 6, 1882). 


571. or Machinery: J. W. Craw- 
ford and W. sien Lewd. (4d. 3 Figs.)—To reduce the 
friction between the guide board and the cloth a pair of rollers, 
between which the fabric passes, is mounted on the same. (Feb- 


ruary 6, 1882). 


572. Drying Wool, Cotton, &c.: J. Shaw, Hudders- 
field, Yorks. [6d.|—The material is thrown by a revolving 
spiked roller on to oscillating inclined grates. (February 6, 1882). 

573. Swells for Shuttle Boxes: W. Haythorn- 
thwaite, Blackburn, Lanc. [6d. 9 igs.]—Refers to the bear- 
ings. These are made by forming at the base of the swell a taper 
projection which takes into a corresponding taper recess in an 
adjustable bracket. There are modifications of this design. 
(February 6, 1882). 


574. Composition to Prevent Incrustation and 
Corrosion in Steam Boilers, &c.: J. Pover, Liver- 
pool. [(4d.)—The ingredients soda ash, soda crystals, lime, and 
water, in certain proportions, are boiled together and when cool 
liquid zinc added. (February 6, 1882). 

575.* and Sto: Water in Main Service 
Filters: H. . on. (2d.|—A combina- 
tion of cylinders one within the other is provided with filtering 
media through which the water flows to an inner receptacle for 


storage. (February 6, 1882). 

476. Rollers for Rolling Land: W. Barford, T. 
Per and E. J. Chambers, Peterborough. (6d. 
21 Figs.J—Are ballasted by filling the rolling cylinders or sections 
with sand or other heavy substance. (February 6, 1882). 


577. Cocks or Valves: T. Mo London. (La 
Société Anonyme de Produits Chimiques, Paris). (6d. 10 Figs.) 
Has ref a peculiar form of plug, which is constituted by 
a ring or elastic segment, split, vertically in a plane perpendicular 
to the line of the ports, in order to enable the fluid under pressure 
to enter the interior of the plug and press it against its seat so 
as to be fluid tight when closed. (February 6, 1882). 


578. Electric Lamps: B.J.B.Mills,London. (i. M. 
Thomas, Cincinnati, U.S.A.) (6d. 2 Figs.}—The lower elec- 
trode is fixed and is com’ of copper with an iridium tip J. 
The upper one is suspended by a cord passing over a pulley, and 
carrying a counterweight at the other end by which the speed of 
fall can be regulated. is a solenoid wound with one coil of 
wire, and furnished with a soft iron core K, to which the upper 
carbon-holder is attached. The wireof the solenoid has the cover- 





juice is treated in a centrifugal machine, then slightly heated, and | ing removed from it along two lines traversed by the wheels U, 
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which are connected to a yoke on the carbon-holder. The current 
enters at the top of the coil, circulates in its convolutions ae it 
reaches the wheels U, where it leaves and proceeds through the 
electrodes and the pendent frame back to the negative binding 


Fo1@ 
~ 


















ye 


scence: 


| 





4 


I 








post. As thecarbon consumes the rollers U descend, and in so 
doing i increase the length of the active part of the coil, so that the 
core is always maintained at a constant distance from the lower 
endof it. (February 7, a 


579. Gas Engines: J. H. Johnson, London, (A. de 
Bisschop, Paris). [8d. 10 Figs.]—Relates to improvements on 
the Bisschop gas engine described in Specification 4342 of 1875. 
In order to lengthen the stroke of the piston the driving shaft 
is arranged at the side of the cylinder, instead of higher up as 
before. D is the inlet of air to the pump, which is aneel by 
a pipe to the reservoir G of compressed air ; H are the orifices by 
which the injection water for cooling the ey linder enters, and I 
are orifices in the hollow piston rod for regulating the compression 
of the air. K is the inlet for gas, and L the compressed air inlet 
to the cylinder. The operation of the engine is as follows: 








The ‘piston eaves draws gas and a little air into the cylin- 
der, then the air valve opens and the compressed air enters 
to ‘complete the mixture and compress it at the same time. 
As soon as equilibrium is established between the cylinder and 
the compressed air reservoir, the valve is shut and ignition takes 

lace. In descending, the piston drives out the products of com- 

ustion, and then it reascends to draw inthe gas and compressed 
airand so on. The cylinder is lined with fireclay and weher is 
injected from the mains through the holes H to condense the 
vapour, and produce avacuum. The specification also describes 
a larger engine in. which the combustible mixture is compressed. 
(February 7, 1882), 


580. Furnaces: W. Morgan-Brown, London. (A. C. 
Felton, Warwick, Mass., U. S45 (8d. 10 Figs.}—The grate and 
fire chamber incline inwards for the poovention of the adhesion of 
clinker. In one modification upright side gratings are combined 
with the bottom grate. In another modification the firegrate is 
hung on pivots and may be let down to remove the fuel, &c. 
(February 7, 1882). 


581. Trea Fibrous Plants for Paper-Making: 
Cc. D. mdon. [4d¢.}—Practically pure cellulose is 
produced from flax stalks (alfa esparto), and similar fibrous veget- 
able substances, by one operation of boiling under pressure in 
solutions containing sulphurous acid and magnesia or soda. 
(February 7, 1882). 

582.* Sewing Machines: J. Hill, London. ([2d.)— 
Clamping plates are employed to “hold the edges of the material to 
be sewn. (February 7, 1882). 


583. Tricycles: B. Roberts, Wolverhampton. (6d. 
7 Figs. }—Consists in the gs parte being jointed together so asto 
be readily of mounting the steering 
wheel, a Ay in abrake | odanien. (February 7, 1882). 


585." Meters for Gas, &c.: W. , Westminster. 
{4d.]—This provisional specification is very ong, and owing to 
there being no drawings it is difficult of comprehension. (Feb- 
ruary 7, 1882). 

Lasts for Shoes: J. L. Sharman, N pton. 


586. ortham: 
[6d. 4 Figs.|—Are made in two parts, the block or front part, and 
the heel part, the one sliding on the other. (February 7, 1882). 


587. Suspended Lever Weighing Machines: T. 
illiams, London. _[6d. OF ckers to details, the 
chief of which seems to be the employment of a steclyard com- 











posed of round tubing, which may be easily marked in a lathe. 
(February 7, 1882), 


588." A) portne tip Srontns Sele) W. B. Dell 
and ez: . London, Davies, New 
Gheshire, (2d. To split wheat in the crease of 

the aoe mits between two rollers, one of which has a series 





of longitudin recesses, and the other proj 


(February 7, 1882). F 

589.* tors, Condensers, Calorifers, and 
vane isers: G. Lawrence, London. |2d.}—Consists in 
building up pieces “or segments of corrugated metal in pairs or 
series of pairs, with detachable end pieces. (February 7, 1882). 


a wee ot and Reed Plates for Musical Instru- 

R. Lake, London. (M. Bray, Boston, Mass., 

v Sz A, iy hw ]—The r and reed plate are made out of one 

sheet of metal, the tongue of the being made of the required 

varying thickness by compression. (February 7, 1882). 

591. Fastener for the Stoppers of Bottles, &c.: W. 

e, London. (C. Renauld and M. B. Stafford, New York, 

U.S.A.) Cod }—The cork is locked by a cap held down by links to 
ee attached to the neck of the bottle. (February 7, 1882). 


Treating Wheat Pre. tory to Grin: : J. 
Pry A. Buchholz, London. [6d. 5 Figs.|—Consists in damp- 
ing wheat by jets of steam or water, passing through perforated 
pipes, whilst itis being screened or scoured in a cleaning hi 


to cor ip 


613. Apparatus for Signalling on Railwa x 
White, London, (2d). rhe passing train by allways: J er 
operates a gong. mre ruary 8, 1882). 


615. Window Sash and Door Frames: J. H. Miles, 
Sou’ mn, Hants. (6d. 3 Figs.|—Of metal in potas 
parts so that they may be built up as the building progresses, 
greingy 8, 1882), 


618." cles, &c.: G. W. Ash, Southsea, Han 
(2d. an seat may = 8. moved in order to apply pressure to 4 
brake. (February 8, 1882). 


619. Manufacture of Explosives: W. F. Reid. 
Stowmarket, Suffolk, and D. Johnson, Chester, (2/.} 
—The grains of explosive powders containing nitro-cellulose or 
other solid organic nitro-compounds are hardened by moistening 
with ethers or alcohols, and afterwards drying. (February §) 
1882). 

Manufacture of Fetate Alloys of Manganese : 
Scott, London. [6d.}—In t & 
titaniferous steel sand of New ealnnd i is employ ed instead of iron 








ically g lated. (February 8, 1882). 
621. taining the Continui 
Divided d and subdivided Electric Currents for Lise 
: J.B. London. (6d. 1 Ta Newatins 4 


positive c eee a distributed from a main station radially to 
inter te stations, each cof which may be a generating ‘and 





(February 7, 1882). 
593. Trea Coal for Transport and Storage: T. 


Rowan, ay {4d.]}—To lessen the risk of spontaneous 
c damp is expelled by heating in a stove to a 
temperature ory from 150 ‘deg. to 200 deg. Fahr. for a time varying 


from twenty-four hours to ten days. (February 7, 1882). 


594. Washing, Wringing, and Mangling Machines 
L. Wilson and J. Clegg, A m, Lanc. (sa, 
7 Figs.)—Refers to a tubular canrestion of a and toa 
pivotting table connected cane eee 7, 1882). 


595. wens | a Sagten and E. Binns, 
14 % Soe fertical boilers are con- 
structed uke om Paar ah space, the top and bottom of which 
are connected by a series of water tubes extending around the 
greater portion of the interior. The principle is also applied to 
horizontal boilers. (February 7, 1882). 





596.* Agparates for Deliv and Recei 
sheets of Paper from Ruling es: W.C. P 
latt, London. (2d.)—The sheets are finally delivered by the 


bottom canvas e. top cord rollers; they curve downwards upon 
an adjustable receiving board and are caused to slide off at the 
precise rate the machine is working. (February 7, 1882). 

597.* Fastenings for Lids of Milk Cans: E. G. C. 
Bomford, Pershore, Worcester. [2d.}|—To the lid is 
jointed a tongue which, upon — the can, cuts through a slip 
of paper and indicates that the lid has been unfastened. (February 


7, 1882). 
598. Bread : A. M, Clark, London. (7. H. 
Poupon, Paris). [4d.}—Kneading is dispensed with. When 


moistening the 7. a saccharine matter such as cereal starch, 
potato, &c,, and yeast is added. (February 7, 1882). 


ated Pe for Operating Railway Signals: 
ap ham, (4d. 2 Figs.}—The ats are raised 


— lowered by passing trains depressing pivotted levers. (Feb- 
ruary 7, 1882). 


600. Tricycles, &c.: J. G. Smith, Eccles, Lanc. 
(6d. 2 Figs.}—Consists principally in lengthening the rods of the 
pull handles and attaching them by connecting rods to the crank- 
shaft. (February 7, 1882). 


601. Manufacture of oo Fabrics: C. H. Open- 
shaw and C. H. Rothwell, Bury, Lanc. (6d. 12 Figs.)|— 
In the weaving of “‘ cords,” instead of raising one or other of the two 
warp threads, commonly called face ends, between each float of six 
or four as the case may be, the design is to raise one, fall one, and 
raise one again, alternating this more or less frequently with the 
ordinary system referred to. (February 8, 1882). 


602.* Joints or Posies & or Provision Recep- 
tacles, &c.: H. J. Haddan, don. (B. Kraus, Vienna). 
{2d.}—Are made by applying a liquid mixture of powdered 
alabaster and gum. (February 8, 1882). 


603.* Propetiers for Vessels: G. C. Parini, Con- 
siglio di Rumo, Italy. (2d.)—The action resembles that of 
the wings of birds. (February 8, 1882). 


604. Ap’ tus for Decorticating Textile Plants: 
A. Berthet, Paris. (6d. 8 Fi, igs. .}—The stalks or leaves are 
first crushed by means d fluted rollers, and then brought in con- 
tact with knives disposed around the periphery of a rotating drum, 
= which and a curved board they are fed. (February 8, 
1882). 


605. era’ Machinery: G. Barker, Bir- 
mingham. (J. Chambers, Te Mata, New Zealand). {6d. 
9 Figs.|—Has reference to cold air machines. The compression 
pump has inlet holes, and works without suction valves and with 
yielding cylinder covers, which form the valve plates or seatings 
forthe discharge valves. The air coolers consist of casings con- 
taining groups of (J bent tubes with a partition between the legs. 
(February 8, 1882). 


606. Fluid Meter: C. D. Abel, London. (A. Kaiser, 
Berlin). [6d. 17 Figs.}—A cylindrica) casing combines a 
chamber with a tangential e having at one end the inlet, 
and at the other the outlet for the fluid to be measured. In this 
chamber is arranged a horizontal vane wheel, the vanes of which 
project somewhat into the tangential passage, so that the fluid 
passing through the latter impinges thereon, and causes the wheel 
to revolve, such motion being imparted by the axis of the wheel 
to a counter in the upper part of the casing. (February 8, 1882). 


607.* Telephone Transmitters: R.and M. Theiler, 
London. [(2d.)—The usual diaphragm is suppressed, and the 
vibrations caused to impinge upon any substance, such as cane, 
wood, &c., capable of transmitting such vibrations in a longitu- 
dinal direction. (February 8, 1882). 


608. Tricycles: J. Beeston, Lymington, Hants. 
(4d. 2 Figs. }—Consists i in the Barges of auxiliary spring power 
for he ordinary foot power in ascend- 

ing hill or rough roads. raresey 8, 1882). 


Watchmakers’ Tools: D. L. Petitpierre, 
Couvet,Switzerland. (2d.)—Referstoan altered construction 
of parts of the lathe. (February 8, 1882). 

611. Ca es for Bottles: E. Belmer, London. 
(8d. 24 Figs.)—Refers to apparatus for colouring capsules by 
means of a stencil plate and embossing devices thereon. (February 
8, 1882). 





612.* Treatment of D: Make a 
Beverage: R. R. Carew, atiord, B: { > Gn 2 
Sladen, R. McLeod, and C. H. White. Akyab, India). [2d}.—Are 


roasted, pulverised, and utilised like coffee, (February 8, 1882). 





storage station, and from these to distant stations, putting all the 
intermediate and distant stations into conductible connexion with 
each other for maintaining continuity throughout the system. 
ye sta rh 8, 1882). 
the Durability of Leather Soles: 
Bryages, lin. (Heller and Atzler, Potschappel, 
| ate }—Linseed oil varnish, silicate of potassa, and 
emery are omaa together and the composition applied with a 
el and dried, (February 8, 1882). 


623." Cooking Stoves: H. Bradford, and E. 
Yorks. (2d.}—The smoke is made to pass 
downwards through the fuel to a flue near the bottom of the grate. 


(February 9, 1882), 

624. Drawbar and Coupling A Apparatus: S. J. 
Humble and J. Walker, Derby. 10 Figs.}—Consists 
in the addition to o Tien! the ordinary drawbar of 
safety pins, with eprings —-: the buffer plate, so that if the 
drawbar breaks the vehicle will still be drawn by the safety pins 
without undue il papain d 9, 1882). 


625." Fire : J. Winfield, Derby. (2d.}—Air is 
supplied above the nel from a cold air chamber underneath the 
grate. (February 9, 1882). 





626. Electric Lamps; A. A, Common, Ealing. (6d. 
11 Figs.}—The clutch lever C works on the top wot the two rounded 
plates B, and thus has a variable fulcrum ; the carbon-holder is 
carried by a steel tube D, which has at its up per end a cylinder 
for the mercury which acts as the regulator. D2 isa soft iron core 
actuated by the solenoid coil E ; Gis a pin to keep the plate lever 
in position should the lamp be turned over ; H isasleeve in which 
the tube D is free to revolve, and to which is connected by a pin 
the toe-piece J with its outer end resting on the plate lever C. 
There is a metal ring, held in any desired position on the lever C, 
and provided with two extensions on its inner circumference, 
bent down so as to stand one on either side of the toe-piece J, 


which can thus be carried round to any desired point. Adjust- 
able weights are placed on the lever C to partly balance the 
solenoid core. The lower carbon is carried in a ball holder P. 


The steel tube D is plugged up ata point low enough to allow for 
the travel of the piston Q ; this piston, together with its rod, is a 
fixture. It has several small holes in it covered by the platinu 





valve V, which being heavier than mercury always rests upon 
them. ‘The action is as follows: The carbons being together the 
current passes through the coil E, the tube D, the carbons, and 
the rod N to the next lamp. The coreis immediately raised and the 
plate lever C is pivotted on its fulcrum. It carries with it the 
outer end of the toe-piece J, which by its other end and the sleeve 
immediately grips the tube. The further lift of the plate lever, 
whose motion gradually increases in proportion to that of the core 
owing to the rounded form of its fulcrum, now carries with it the 
tube D to establish the arc. As the resistance increases, due to 
the po a ft of the electrodes, the lever C tilts back and 
releases the grip of the toe-piece J, thus allowing the tube to drop 
gradually against the resistance of the mercury. A lamp with a 
slightly modified frame for street lighting is also described. 
(February 9, 1882). 


628. Twin-Screw Ships: T. R. Oswald, Southamp- 
ton. [6d. 4 Figs.j—The ship has two sterns, whose keels are 
at a higher level than the main keel, so that the lower areas of the 
screws are in solid water. (February 9, 1882). 


aie amil te Railways: J. W. Webster, Little- 

borough. 7 Hill Ho Hill, Rochdale, and F. T. and T. *Green- 

thy Bridge, Lanc. [6d. 10 Vigs.|—The approach- 

pen one by canals on end of a long rod warns the signalman, 
yor oe 9, 1882), 

Lamps for ag I and Mineral Spirits: S. 

Pitt, ff sutton Ptarrer, jurrey. ~thbg oy Paris). { 5 Figs.) 

—Refers to the method of olari the lamp the spirit with 

which it is fed, and consists in the provision of an upper and lower 
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reservoir, and in raising the spirit from the lower into the upper 
reservoir by automatic pumping apparatus, (February 9, 1882). 


631. Corsets, &c.: A.Wardrop,London. [4d. 3 Figs.] 
—Refers to an addition to an ordinary corset of a stomach pad, to 
which pressure may be applied by a belt. (February 9, 1882). 


632. by Electricity on Railways: 5S. 
c. C. Currie, Westminster. [ls. 2d. 13 Figs.}—A con- 
tinuous current of electricity is employed for working a system of 
signal apparatus comprising levers and contacts, by means of 
which the current is automatically diverted by a passing train 
from a magnet that works the signals, and is reconnected by a 
shunt current passing through a smaller magnet. (February 9, 
1882). 

634. Veneoring or Facing Walls, &c.: T. Brindle, 
South rt, Lanc, [6d. 5 Figs.}—Courses of bricks are cut 
out, pe dies inserted having dovetail ends which take into 
or between the covering slabs. (February 9, 1882). 


637. Shaft Couplings: W. R. Lake, London. (/'. 0. 
Deschamps, E, L. Clark, and E. H. Burr, U.S.A.) (6d. 11 Figs.) 
—Kelates to ball-and-socket couplings, which are formed with 
double or single cavities, and of two parts keyed together. Be- 
tween the cavity and sphere are small balls to reduce friction. 
(February 9, 1882). 


638. Refri; erating Apparatus to be Used on Rail- 
ways, &c.: ¥. J. Coleman, Glasgow. ([(d. 6 Figs.j|—Is 
a novel arrangement of parts of the apparatus described in former 
Patents 1034 of 1877, 3862 of 1878, and 4191 of 1879, and consists in 
mounting the apparatus on a locomotive framing. (February 10, 
1882). 

639." Promoting Economy in Consumption of Fuel 
in Furnaces and Lessening Emission of Smoke: J. 
W. Woodand J. Greenwood, Oldham, (2d.]—The 
heated gases after passing through the flues are drawn by a fan 
back again to the furnace, (February 10, 1882). 

640. S' ping Machines: J. G. A. Haller, Ham- 
burg. [6d. 4 Figs.|—Are for post-office stamping. The letters 
are seized from a heap, and carried to the stamp by the flexible 
fingers of an endless chain, in combination with guiding rollers and 
other working parts. (February 10, 1882). 

641." Copying esses, &c.: Mart, Sutton-at- 
Hone, Kent. (2d.)—A metallic bag is expanded by water and 
acts against a plate to give the necessary pressure. (February 10, 
1882). 


Germany). _[2d.}—By mixing with a solution of binoxide of 

hydrogen. (February 11, 1882). 
668,* juares or Plumb Rules: G. W. von 
(T. Redlich, Berlin). {2d.}—On the 


Nawrocki, lin, 
principle of the pendulum. (February 11, 1882). 

669, Distillation and Purification of Alcohol, &c. : 
P. Claes, Brussels. (6d. 1 Fiy.)—The alcoholic vapours con- 
taining impurities, as they escape from the boiler and before they 
arrive at the distillatory column, pass through condensers, where 
the impurities are eliminated and returned to be again subjected 
to heat for driving out the alcohol they hold in suspension. The 
vapours after leaving the condensers are washed by steam. 
(February 11, 1882). 

670. Shirts: C, Tighe, London, [6d. 2 Fiys.}—Straps 
are attached to support the trousers in lieu of braces. (February 
11, 1882). 

671," Combined Doormat and Scraper : J. 8. Will- 
bef Bristol, (2d.)—Bars are fitted in the mat. (February 11, 

882). 


674,.* A tus for Seecting or Increasing the 
Combustion of Freshly-Ligh’ Firesin Furnaces: 
A. J. Boult, London, (J. Hahn, Holzwickede, Germany). 
[2d.]—By means of a blower and nozzle. (February 11, 1882). 

675." Ap tus for and Lowering Heavy 
Weights: PC Mew ang re (A. Ballier, Doude- 
ville, France.) (2d.J)—Ladder fitted with lifting tackle. (Feb- 
ruary 11, 1882). 

677, Interloc Electric and other Signalling 
Apparatus: W. E. don, Derby. [10d. 20 Figs.J)— 
Has been designed chiefly in regard to its application to the exist- 
ing forms of needle block signals. With the single needle form of 
block the needle is at times employed to indicate by transitory 
movements to either side various signals, whilst the more per- 
manent fixed position is employed to indicate “line blocked” 
and “line clear.” In this invention the last action required is 
made use of to complete the ‘“‘line blocked” signal, viz., the 
insertion of the blocking pin in the barrel of the instrument by 
which the needle 1s pegged over to “line blocked.” In other 
forms of instrument where the block and clear signals are rendered 
by one action of the key, plunger, switch, or other form of com- 
mutator, that action is employed which produces the current for 
rendering the block signal, to bring into position the locking 
arrangement by which the block ition fis maintained upon the 
instrument, and upon the signal lever, during the time the train 
is in the section governed by it, (February 11, 1882). 





643. Avetiqness Applicable to Gas-Burners for 

off Gas, &c.: J.W. Plunkett, London. [tid. 

3 Figs.}—Should the light be extinguished a bar of metal which 

has been acted on by the flame, contracts, and allows a weighted 
lever to fall and turn off the gas. (February 10, 1882). 

646," Composition for the Protection of Wood, | 
Metal, or other Materials from Fire, &c.: H. H. Lake, | 
London. (J. Wildi and J. Schambeck, Munich, Bavaria). (2d.} 
—Of glass, porcelain, stone, lime, and silicate of soda, in certain 


proportions, mixed together in a wet state. (February 10, 
1882). 
647." Preventing the Fouling of Vertical Soil 


Pipes: C. Slagg, Leeds, [2d.)—The flow is concentrated 
towards the centre by means of a taper pipe at the inlet. (Feb- 
ruary 10, 1882). 

651." Pa; Knives, Erasers, 

Cc. H. W , Sheffield, (2d.)—With metallic handles. 
ruary 10, 1882). 

652. Lifting Apparatus for Stones, Bricks, &c.; J. 
Stainer, Heckmondwike, Yorks. (2d.)—Baskets contain- 
ing the material are drawn up by ropes passing over pulleys fixed to 
a ladder at different heights. (February 10, 1882). 

653. Compounds for Bleac , &c.: J. Young, 
Kelly, N.B. |2d.}—A bleaching solution is made by decomposing | 
a solution of chloride oflime with an alkaline sulphate, and after- | 
wards precipitating the lime. (February 10, 1882). | 

654. for Vent Flues or Chimneys: T. | 
Fraser, Aberdeen. [(d. 8 Figs.}—Are formed with serrations 
or grooves to prevent adhesion of soot. (February 10, 1882). 

655. Machinery for Excavating, &c.: P. W. 
D’Alton, London. [10d. 10 Figs.|—A frame mounted on 
wheels carries at one end a steam boiler, and at the other end an 
upright pillar frame provided witha lever frame, which can be 
raised and lowered by chain connexion to the piston-rod of a 
cylinder on the pillar frame, the lever frame carrying a scoop arm 
adapted to be swung backwards or forwards round its fulcrum on 
the lever frame. (February 10, 1882). 

656. Su and Cut-off Apparatus for Steam 

es: i Swi Glamorgan. (6d. 
11 Figs.}—The governor, which is operated by the pressure of a 
liquid, caused partly by the action of force pumps driven from the 
main shaft of the engine, gives motion to wheels connected to the 
steam valves, and thus controls their operation. (February 10, 
1882). 

658, Slabs or Panels for Decorative Purposes; A. 
McLean, London, (4d.)|—Parian cement is mixed with water, 
plain moulded, and subjected to the action of a die in a press. 
(February 10, 1882). 

659." Gas Engines: E. S. Wastfield, Bath, Somerset. 
[2d.}—Refers to an arrangement of slide valve. (February 10, 
1882). 

661. Telephone Exchange Systems and Apparatus, 
&c.: H. Eldred, leeaen (Partly T. B. Doolittle, 
Bridgeport, Conn., U.S.A.) [8d. 16 Figs.J—The object of this 
invention isto diminish the inconveniences arising from the assem- 
bling together in a central exchange office of a great number of 
independent lines, the frequency of calls causing delay in making 
the connexions, by distributing the lines converging to a central 
station into different groups, each group containing such a 
number of lines as may be conveniently attended to by a single 
operator. (February 11, 1882). 

662.* Taps and Valves: G. Heidman and Y. Hoff- 

Uerdingen, Prussia, (2.)—Between the valve 
and its seating is interposed a metallic ring of peculiar composi- 
tion. (February 11, 1882). 

663." Sliding Windows : J. F. Williams, Liverpool 
[2d.]—Fitted with a series of hooks to take into eyes in the sid 
frame for fixing in any position, (February 11, 1882). 

664," Elastic Fabric: T, H. Harrison, Derby. [2d.)— 
Is woven with an elastic shoot in place of elastic warps. (Feb- 
ruary 11, 1882). 


Button Hooks, &c.: 
(Feb- 





666,* cks, Tiles, &c,; H, J. Haddan, London, 
(F. Cancalon, Roanne, France). ‘3d.)—Consists in making the 
clay homogeneous by rolling and pressing without the application 
of water, (February 11, 1882). 


667.* and Discolouring Saccharine 
Liquids) He) Hoaaes, London, (i. Tietz, Brunswick, 








679.° Horseshoes; J. Gavett, London, (J. Kierman, 
St. Louis, U.S.A.) [2d.)—Are made with a calk expanding round 
the inneredge. (February 11, 1882). 

680." Slide Valves for Steam Machinery : D, Ashton, 
Sheffield, (2d.}—Relates to means for counteracting the pres- 
sure of the slide against the facings. (February 11, 1882). 

1. Hinges for Doors: J. W. Pitt, Liversedge. 
Yorks, (4d.j)—Are fitted with a spring at the joint. (February 


11, 1882). 

682," Introdu Anti-Incrustation Material into 
Steam Boilers: J. Tro , Ra Lane, (2d.] 
—Is fed in with the feed water. (February 11, 1882). 


683, Ball or Roller Bearings for Velocipedes: A. 
Burdess, Coven . [4d. 1 Fig.j}—Two series of balls work 


between each other. (February 11, 1882). 
Wall Paper in 
mdon. (1. Staib, 


684." A tus for S' 
Racks to ey, &c,: A, M, Clark, 
New York, U.S.A.) [4d.]—By means of an endless travelling belt. 
(February 11, 1882). 4 


685,* Aagepetas for Raising Water: A. M., Clark, 
London, (/. Decondun, Paris). (4d. 3 Figs.|—By the alter- 
nate pressure and condensation of steam on the principle of 
Savery’s engine. (February 11, 1882). 


686. Telephone Call or Signaling Apparatus: A. 
M. Clark, mdon. (G. M. Hopkins, fm U.S.A.) 


(6d. 6 Figs.|}—The current for ringing the bell is generated by a 
Siemens magneto-electric machine, of which A is the magnet and 
B the armature. The call magnet I is mounted on one limb of the 


permanent magnet and its armature on the other limb, upon 
which it is carried in a frame with two pivots / l. 


an a a a 


n is the gong 
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with a double adjustable hammer 00 vibrating within it under the 
action of the armature. ‘‘ By this construction the magnet I and 
its armature k are polarised, and the magnet being wound with 
fine wire is readily affected by a current from a magneto-electric 
machine,” like that described, transmitting alternating currents 
from the distant station. (February 11, 1882). 


tting and Reqentins Sounds b 


A. M. Clark, don, (G. M. 


688. Transmi Elec- 
tricity, &c.: 7 


Hopkins, 





Brooklyn, U.S.A.) [8d. 11 Figs.]—The invention consists essen- 
tially (1) in a contact surface attached toa vibratory diaphragm 


surface in combination with a pivotted vibratory electrode moved 
by a vibratory ae, the object being to obtain a perfect 


adaptation of one electrode to the other, and to secure a conduct- 
ing surface sufficiently large toconvey the electric current without 
being injured by it. (3) In two sets of electrodes insulated from 
each other and vibrated alternately in opposite directions, one 
set being in the primary circuit, and the other in the secondary, 
the object being to interrupt the secondary circuit, so as to break 
up the effects of induction and render tle induction currents and 
earth currents available in transmitting over long lines. (4) To in- 
struments for repeating articulate speech from one telephone line 
to another, so that telephonic communication may be extended to 
a practically unlimited distance. The instrument consists of an 
electro-magnet connected with the end of a telephone line and 
located with reference to the vibratory iron diaphragm of a float- 
ing electrode telephone transmitter so that the diaphragm will 
be vibrated by the action of the magnet to enable the trans- 
mitter to repeat the telephonic message to the second line. The 
figure illustrates the first part of the invention. N is a float partly 
immersed jin mercury and carrying at its upper end a contact 

iece, which is pressed against a similar piece on the diaphragm C 

y the buoyancy of the float. To effect the retransmission of a 
message according to the last part of the invention an electro- 
magnet tanvenned bey the line current is placed over the diaphragm 
C, and by the pulsations in its attractive power varies the resist- 
ance of the contact pieces which are in the primary circuit of the 











and an electrode pressed against the contact surface by a column 
of liquid. (2) In a floating electrode having an enlarged contact 


next section, the whole arrangement acting asarelay. (February 
11, 1882). 

690, Fastening to Sleepers by Clamping 
Levers: G, Sch Berlin. (6d. 25 Figs.|—Is an 


wartzkopff, (6d. i 
improvement on Patent 613 of 1879, and consists in the adaptation 
of the clamping levers to various kinds of rails and sleepers. 
(February 13, 1882). 

691. Firebars and Furnaces: S, Barlow, Castleton, 
Lane, (6d. 5 Figs.|—The bars are of spear-head section, and are 
arranged in the furnace in a bridge form in end view, so as to be 
highest at the middle. (February 13, 1882). 

692.* W: or Ha : H, J. Had- 
dan, heute th ° Te oe [2d.]|—To produce the 
necessary friction on the drum, the rope, instead of being held by 
hand, is grasped by a series of wedges mounted on rotary discs. 
(February 13, 1882). 

693. Roller Mills: J. Qualter, , Yorks. 
(6d. 4 Figs.)—Refers to the use for pulverising middlings, &c., of 
small auxiliary rollers, carried by pivotted weighted levers, in 
addition to the main rollers from which they are driven. (Feb- 
ruary 13, 1882). 

694. Fireboxes: R. H. Brandon, Paris. (P. 4A. 
Nepilly, Saarbrucken, Germany). [2d.}—A fire screen is employed 
to prevent the escape of the lighter part of the fuel to the flues. 
(February 13, 1882). 

696. Treating Metals and Alloys: A. M. Clark, 
London. (L. Clémandot, Paris). [(4d.)—Are tempered by sub- 
jection, when heated, to powerful compression and renee cool- 
ing under pressure. Steel in parti becomes magnetic under 
this treatment. (February 13, 1882). 


697. Horseshoes : G. Collier, Newcastle-upon-Tyne, 
and W. Armes, Norwich. [6d. 6 Figs.|}—Are made double, an 
upper shoe being attached to the hoof, and a wearing shoe 
fastened to the bottom of the upper one by a hinge and crossbar. 
(February 13, 1882). 


698.* A tus for Transporting peapenquee and 
Merchandise over Riv &c.: P. Everitt, London, 
and C. Burrell, Thetf Norfolk. (2d.)—To cross for 
example the English Channel, a hull, solid or nearly so, is constructed 
with such powers of resistance that the waves will break harm- 
lessly over it. It will be hauled across by means of wire ropes 
connecting the opposite shores. Rails will be laid to receive trains. 
The centre of the deck may be occupied by a hotel. (February 


13, 1882). 

699. Looms for Weaving: J. Hollingworth, Dob- 
cross, Yorks. (10d. 10 Figs.}—Between the changes of the 
shuttle boxes they are supported by means of a catch lever, which 
is caused by a spring to engage with a stud fixed to the frame, 
the lever being disengaged at each forward movement of the slay. 
In Jacquard apparatus the jack hooks are operated by a novel 
combination of levers. For lifting the healds in plain looms two 
evers are used for each row of healds. (February 13, 1882). 


701.* Adjustable Fire Screen Mount: H. J. Davis, 
London. [2d.)—Is fixed to the bars of the firegrate by means 
of a socket and sliding piece. (February 13, 1882). 


720. Ovens: C. D. Abel,London. (W. Lorenz, Vienna). 
(10d. 18 Figs.)—The heat is maintained by the employment of a 
large mass of brickwork which, in taking up the heat from longi- 
tudinal and transverse heating flues, serves as a magazine. The 
baking or cooking is effected in the presence of steam evapo- 
rated on a tray between two baking chambers. (February 14, 


1882). 
725. Feeding Mechanism for Suutng Machines : 
R. B. Pope, Dumbarton, N.B. [6d. 1 /ig.)—Relates to 


the combination with the ordinary “silent feed” lever of a second 
feed lever to allow of double feeding when the saws cut in both 
directions of their motion, or of single feeding when cutting in one 
direction. (February 15, 1882). 

730. Apparatus for Mapeuring and Registering 
Electric its: C. A. Faure, London. (6d. 3 Figs.) 
The invention is based upon the well-known philosophical appa- 














ratus whereby the rotation of a current round a pole is demon- 
strated. Bis a core of soft iron, wrapped with an insulated con- 
ductor traversed by the current to be measured, and provided 
with an extension C surrounded by a non-conducting envelope. 
In this extension is a footstep for the spindle H, which has two 
arms dipping into mercury in the annular space between C and 
the wooden case A. The current enters at +, circulates through 
the magnet coil, and then — through the mercury, rises up 
the arms I I and escapes through the magnet core to the termi- 
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(Serr. 15, 1882, 





nal—. The moving force is directly proportional to the square of 
the current, and the resistance to the square of the velocity, 
whence it follows that the speed of rotation is a measure of the 
current. Ateach revolution a projection on the spindle comes in 
contact with the spring N and sends a momentary current into a 
counting apparatus, which may be of any convenient form, such 
as an electro-magnet with a step-by-step motion. The specifica- 
tion also describes a modified instrument in which the arms rotate 
between a hollow outer pole and a solid inner one, the principle 
of action being the same. (February 15, 1882). 

H, 


733. §) and Doubling Machin : C, 
» Lance, (id. 3 srige The drwing pulleys 


of the flyers are mounted on tubular studs fixed on the upper rail. 
The bobbins are carried on vertical spindles which aoe 
the studs, and are supported on a rail below, by which they can 
raised or lowered. (February 15, 1882). 

744. Barrels and Staples of Socket Bolts: W. 
Randle, ham, (6d. 19 Figs.}—Are formed by 
drawing tubes placed on a mandrel through dies fixed in a frame 
and adjusted by a screw. (February 15, 1882). 

754. Machin for Making Hooks for Fastening 
Steam, Gas, and Water Pi , &c,: M, Benson, Lon- 
don, (J. NV. Doremus, Paterson, V.J., U.S.A.) [6d. 6 Figs.) 
—Relates to machinery for making hooks for fastening pipes in 
place, and consists in the construction of the pinching devices and 
the rolls and in details of construction and combination as de- 
scribed. (February 16, 1882). 

758. Telegraph Instrument: F. J. Cheesbrough, 
Liverpool. (W. A. Shaw, Brooklyn, U.S.A.) [6d. 10 Figs.j— 
The instrument is composed of a stationary magnet, combined 


with a conductor having a vibrating section that is detached and | 


swings freely in the main circuit and in the field of the magnet 
without breaking the circuit, and combined with a sounding device 
and operated by the action and re-action of a make-and-break 
current through said vibrating section in the field of the magnets. 
The invention consists also of an electro-magnet combined electri- 
cally with said vibrating conductor, and with a local circuit for 
intensifying and quickening the motion of the sounding device. 
(February 16, 1882). 

760. o-Electric or Electro-Dynamic Ma- 
chine: C. W. Siemens, London. (£. W. Siemens, Berlin). 
(6d. 3 Figs.]—This machine is applicable either as a generator or 
motor, a peculiar feature of it being that the same coils of insu- 
lated wire serve both for the induction of electrical currents and 
also for induction of magnetism. Referring to the illustrations, a 
is a hollow rotating cylinder, formed by bending a plate of soft 
iron into an arc of a circle of about 270 deg., and filling up the re- 
mainder with a segment of brass. It is contained within a sta- 
tionary case made of two brass plates k £1, and two ebonite end rings 
supported by the screws m from the main frame, and is caused to 
rotate by a ring of teeth cut on its left-hand end and gearing with 
pinions e on three external shafts driven by a large wheel h on the 
central axis. The cylinder is further supported and guided by 
three plain rollers d and three angular d!, the latter of which run 
in a groove to limit the end play. Around the case kk! are 
wound lengthwise a number of stationary coils of insulated wire, 
18 being shown in the figures, disposed in three groups of six 
each, arranged between the blank spaces left for the rollers and 
pinions. Each coil has two ends, consequently there are 36 wires 
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connected in the following manner. A ring p of non-conducting 
material has fixed on each of its sloping sides 18 springs o and o}. 
These springs extend inwards radially and are, by preference, in- 
clined in the direction of rotation of the shaft. The springs o on 
one side of the ring p and the springs o! on the other side incline 
towards each other, so that they meet; thus there are 18 pairs of 
springs in all. One end of the wire of each coil is connected to 
one of the springs 0, and the other end of the same wire is con- 
nected to one of the springs 01, not to that which meets the 
former, but to the spring next in order, so that the outgoing end 
of each coil becomes connected, through the meeting of a pair of 
springs, with the ingoing end of the coil next in order, and if all 
the 18 pairs of springs were simultaneously in contact there would 
be a closed circuit through all 18 coils. On the axis there are 
fixed two knives or separators r and rl, which as the shaft 
revolves, pass between the pairs of springs o and o! separating each 
pair successively. Each knife has on one side a facing of non- 
conducting material, so arranged that 7 makes electrical contact 
with the springs o and r! with springs o!. The knife r is conn 

to the ring s insulated from the axis, and the knife 71 to a similar 
ring s1, and against these rings rub the brushes ¢ t1, connected to 
the wires of the exterior circuit, When the machine is used 
as a generator, the cylinder a, having certain residuary magne- 
tism, is rotated through the coils inducing in their currents, and 
the currents so produced react on the cylinder, increasing its 
magnetism until the machine reaches the limit of its power. The 
circuit of the coils being broken at successive points by the knives 
r rl separating the successive springs, the currents are directed 
into the external circuit. The power of the machine may be 
increased by external and internal shells u ul of soft iron. If the 
machine is intended to run in either direction the knives have two 
metallic sides separated by a non-conducting layer, and connected 
respectively to two rings, each provided with brushes, one ring of 
each pair, however, being only connected to the outside circuit 
atatime. (February 16, 1882), 





776. Marine Engines; G. A. P. H. Dun London. 
(6d. 3 Figs.|—Four cylinders are arranged in a row, the first and 
last being of large size and provided with air pumps and con- 
densers to work as boys | engines. The second and third are 
smaller, and adapted for working at high pressure without con- 
densation. The pistons of all are connected to cranks on one 
shaft. Suitable valves are provided, and the arrangement is such 
that two of the cylinders can be worked as a single compound 
engine, or three of them so worked, or all four can worked as a 
pair of compound engines. (February 17, 1882), 


786, Ventilators and Cowls: J, M. Lamb, London. 
(6d. 9 Figs.)—Relates to forming such apparatus with revolving 
cones one above another with wind vanes attached, and all revolv- 
ing over a fixed cone exhaust chamber provided with wind guides. 
Refers also to a water joint, &c. (February 18, 1882). 


793, Condensers and Air Pumps of Steam es: 

A, Craven, Bradford, and G. J. Warburton, Heck- 

{6d. 3 Figs.)—Relates to an apparatus for im- 

roving the vacuum in that class of condensers and air pumps 

= as Wigzell and Pollit’s patent (2878 of 1877). (February 18, 
1882 ; 

825. Fountain Penholders: M. Benson, London, 
(W. W. Stewart, Brooklyn, U.S.A.) [6d. 6 Figs.|—Relates to 
the use of a cord or strand whereby the ink is restrained from 
excessive flow, this being effected by capillary attraction, also to 
other devices to aid in the same direction. (February 21, 1882). 

845, Saddles of Bicycles: C, Ed Birming- 
ham. [6d. 10 Figs.|—Hasfor object togive greater elasticity to 
the seats, and relates to arrangements of springs therefor. (Keb- 
ruary 21, 1882). 

872. Electrodes: F. des Vooux, London. (G. Cum- 
ming and Clara M. Brinkerof, New York, U.S.A.) (6d. 7 Figs.) 
—Consists in making electrodes in the shape of discs with platinum 
rims or tyres of round, triangular, or other section, whereby per- 


fect electrical connexion is secured with the smallest possible 
amount of actual surface contact. The illustration shows a tele- 


| graph key with two adjustable contact discs A Al set at right 
| angles to each other. 


(February 23, 1882). 

889. Water-Closets: J. C. Mewburn, London. (J. E. 
Boyle, Brooklyn, and H. Huber, New York, U.S.A.) (6d. 4 Figs.J— 
Refers chiefly to making the descent of the flushing water syphon 
the bowl, and to means therefor. (February 23, 18382). 


955. Reducing and Parting Certain Metals: F. 
Wirth, Frankfort. (H. Réssler, Frankfort). (6d. 1 Fig.|— 
Describes a method of separating gold, silver, copper, and lead by 
blowing air on or under the surface of the sulpho-metals molten in 
closed vessels, and carrying off the concentrated sulphurous gases 
which are transformed into sulphuric acid, while any volatilised 
metallic particles are collected in a condenser. Also apparatus 
suitable for carrying the process out in practice. (February 27, 
1882). 

992, Propelling and Steering Ships, &c,: J. Cooke. 
Richmond, Yorks, [6d. 13 /'igs.)—Relates to apparatus by 
which water may be ejected with great force astern a vessel ina 
number of small streams. For steering, streams may be ejected 
at other positions than the stern. (March 1, 1882). 


1084. Wheels for Locomotives, &c.: R. H. Bran- 
don, Paris, (A. Cottrau, Naples). [4d. 2 Figs.)}—Each whee 
is formed with two tyres, one of considerably smaller diameter 
than the other. Each tyre runs on a separate rail, one rail being 
higher than the other. The two tyres are formed in a single piece. 
(March 7, 1882). 

1870, Locks: W. 8S, Frost, London. (6d. 12 Figs.)— 
Relates to details of construction. (April 19, 1882). 

2479. Stoppers for Bottles: J. S. Davison, Sunder- 
land. [6d. 9 Figs.J—Relates to hollow stoppers for external 
stoppering, and formed of elastic material of suitable shape to fit 
the neck of the bottle. Also to similar stoppers for internal 
stoppering, a tapering implement being used in conjunction with 
the latter to fix them in position, and to serve for displacing them 
when liquid is required to be taken from the bottle, &. (May 25, 

>) 


2570. Electric Lamps: W. R. Lake, London, (J.J. 
Wood, Brooklyn, U.S.A.) (6d. 7 Figs.|—Relates to lamps with 
two or more sets of carbons, and provides simple apparatus 
whereby, when the first set is in action, the strain of the second set 








is supported in such a way that it will not be borne by the et 
ingmechanism. The general arrangement of the lamp is similar to 
that described in Specification 2563 of 1882, lately illustrated in 
these columns, the points of novelty lying in the method of connect- 
ing the rack pinions tothe spindle, and in the tripping mechanism. 
The right-hand carbon is supposed to be still in action, although 
nearly consumed, and the left is ready to be put into the circuit, 
it being meanwhile held up by the levert and spring 2, until such 
time as the projection zshall trip the lever and release it. Both 
pinions are connected to the spindle by pawls and ratchets, so that 
when the right-hand pinion rotates te feed its carbon the spindle can 
run round idly in the left-hand pinion. In addition to the motion, 
however, both pinions and spindle have to be raised to establish 
the arc, in which case the left-hand pinion must roll over the rack 
in the direction in which the paw] holds. To provide for this 
motion the two pawl discs v v}, instead of being keyed fast to the 





spindle are coupled to it by slots and pins that allow them a 
certain amount of play co nding to the arc, and these slots 
are so arranged with relation to each other that the carbon that is 
out of action is not disturbed by raising the other. (May 31, 1882), 


Ammunition Boxes or Cases for Machine 
Guns: &c.: W. R. (E. G. Parkhurst, 
Hartford, Conn., U.S.A.) 4 Figs.|—Relates to a box or 
covering formed of paste 


(June 1, 1882), 

2719. Cou and Ap tus for Rail. 
way Vehicles: W. R. Lake, m. (H. H. Janney, 
Fairfax, Virginia, U.S.A.) [6d. 27 Figs.|—Relates to (1) coup- 
ling apparatus for passenger carriages ; (2) a buffer employed in 
connexion therewith for passenger carriages; (3) a buffer for 
goods wagons or trucks; and (4) coupling apparatus for goods 
wagons or trucks. The invention could not well be described 
within our available space. (June 9, 1882). 


2885. Electric Machines; J. A. Berly, London. (/. 
V. Macquaire, Paris). (6d. 12 Figs.J—Fig. 1 illustrates the 
general idea upon which the invention is There are two 
rows of field magnets so arranged that every N pole has an 8 pole 
on either side of it, and also opposite to it, and between these poles 
there are two cores upon which the conductor is wound. These 
cores are built up of isolated pieces of iron connected by non- 
magnetic materials, and their polarities at a given moment are 
of opposite name. Fig. 3 is a section through part of a generator 








Fig 3 want iy } ae, 
y f, 
~ COLETTE 
according to this invention, showing one set of rotating magnets 
in longitudinal section, and four rings in cross section, and Fig. 2 


| is a part elevation of one ring. It is claimed by this arrangement 
| that two sets of currents are obtained, first those due to cutting the 


lines of magnetic force, and, second, others caused by the reciprocal 
action of the currents in the two conductors. The ification 
= to be a literal translation from the French, and is not very 
clear. (June 19, 1882). 


2921, 
of Medicines: W. H, M Francisco, 
U.S.A, [2d.}—Consists of a peculiar aqueous fluid extract of an 
herb commonly known as yerba santa. The extract is obtained 
by a method which is described, and it is then combined with 
alcohol and syrup of eucalpytus. (June 20, 1882). 


Preparation for Masking the Nauseous Taste 
eLanghiia, San 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 








SPEED ON AMERICAN Rat_roaps.—We notearemarkable 
run on the West Jersey Railroad by a special passenger 
train, made up of a Class C anthracite locomotive, burning 
bituminous coal; a combination car and two passenger 
coaches ; 124 passengers were on the train. he train 
ran through from Camden to Cape May, stopping at onl 
one point, about 40 miles out, for water. e train left 
Camden at 2.104 p.m., and arrived at Cape May at 3.34. 
Records of speed were taken as follows: Westville to 
Cape May, 76.1 miles, in 76 minutes ; Woodbury to Court 
House, 61.1 miles, in 60 minutes ; Glassboro’ to Vine- 
land, 16.5 miles, in 14 minutes. 


University CoLLeGe, Lonpon.—We are informed that 
the examination for the engineering entrance scholarship 
given by the Gilchrist Trustees at University College 
will be held im the last week of September, and that in- 
tending candidates who have not sent in their names 
should apply at once to the secretary for information. 
The scholarship is of the value of 35/. per annum, and is 
tenable for two years. At the end of each session there 
is also a senior Gilchrist scholarship of 40/. per annum, 
tenable for two years, offered for competition among the 
engineering students, who are also — of course, for 
the other scholarships given by the College, of which par- 
ticulars are given in the published prospectus, copies of 
which can be had on application to the secretary. The 
new session begins on the 3rd of October. 


Tue Great Eastern Rattway Company’s NEw Quay 
AT PARKESTON.—Owing to the enormous increase in the 
Continental goods traffic the Great Eastern Railway Com- 
pany have opened their new quay at Parkeston, for the 
anding and shipment of merchandise, somewhat earlier 
than they contemplated. The quay is so far completed 
that three berths are available with a depth of water 
alongside of from 16 ft. to 27 ft., according to tide. One of 
the warehouses on the quay is also completed, and part 
of the station building. During the past week two extra 
vessels, one from Antwerp and one from Rotterdam, 
with full cargoes, have been discharged and loaded at 
Parkeston. he company intend running two extra 
boats a week from Rotterdam, and extra boats as required 
from Antwerp during the present pressure of traffic, and 
they hope that the extensive accommodation afforded by 
Parkeston, where there are nearly five miles of sidin 
already open, will enable them to work the increase 
traffic without any danger of a block such as they have 
been threatened with at Harwich. For the present the 
company’s daily service with passengers to and from 
Antwerp and Rotterdam will ccntinue to run to Har- 
wich, but the bouking-office, first and second class refresh- 
ment, waiting and retiring-rooms, at Parkeston, are so 
far advanced that it will not be long before the passenger 
traffic is also transferred to Parkeston, 
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TESTING APPARATUS FOR BOILER TUBES AND PRESSURE GAUGES. 
CONSTRUCTED FROM THE DESIGNS OF MR. J. C. PARK, LOCOMOTIVE SUPERINTENDENT, NORTH-LONDON RAILWAY. 


(For Description, see Page 277.) 
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ENGINEERING PROGRESS IN CHINA. 
No. II. 


Now that Liu Kun-yi, the late Viceroy of Liang- 
Kiang, has fallen into discredit with the throne, there 
isa better prospect of seeing the railway question 
favourably decided. It will probably be remem- 
bered by some of our readers how this statesman 
suddenly deserted his colleagues, the Viceroy of 
Chihili and General Liu Ming-chuan when the time 
arrived for its definitive settlement by the ruling 
authorities. This defection lost the second battle ; 
indeed, it is certain that, but for his unlooked-for 


desertion, the first trunk railway in China would | troops may be readily concentrated, China is largely 
have been commenced ere this. Liu Kun-yi having | at the mercy of her foes. 

fallen into disfavour, ‘‘ it is possible,” as the North From Russia she has recently met with coercion, 
China Herald remarks, ‘‘that the efforts of the | while Japan has treated her with scorn. In the Corea 
colleagues he betrayed may yet bring forth fruit ;” | again, her enforced part has been anything but 
in fact, one may go further and predict that the | worthy of the largest nation in the world; now, im- 
favourable solution of the difficulty will be the work | mobility and unwieldiness compel her to sit still 
of a comparatively short time. Li Hung-Chang | while France takes possession of Tonquin. Of all 
and his friends have now the position pretty well | political humiliations this perhaps has been the 
to themselves, and we may feel assured that | bitterest. The Emperor of Annam is claimed as a 
good use will be made of the opportunity. Besides, | vassal by the Great Elder Brother of Pekin, and 
many of the more influential mandarins are con- | in compliance with this admitted suzerainty, the 
vinced that without the aid of railways, whereby | latter has from time immemorial paid annual tri- 
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bute to China. It is not likely that France will 
continue to recognise this condition of vassalage, but 
she may turn the claim to account. Knowing the 
present weakness of China the conquerors of Tonquin 
are not unlikely to seize the first pretext fordeclaring 
war against the Government of Peking with a view to 
enlarging their territory at the expense of Yunnan, 
Kwangsi, or Kwangtung, unless another vassal, the 
King of Siam, is first taught to feel the benefit of 
French proximity. Upon this point the Times of 
India asks, ‘‘ Will China submit to having, instead 
of a weak, inaggressive vassal, a powerful foreign 
State as a neighbour on the southern border? Will 
she confine herself to protesting in polite diplo- 
matic language against the French seizure of 
Tonquin, or will she have recourse to more strenu- 
ous remonstrances? We shall see.” To this it 
may be answered that without the aid of railways 
enabling her to mass troops quickly at strategic 
points, China is impotent to fight a great naval and 
military power like France, who has at command 
all the paraphernalia and requirements of modern 
warfare, and whose efticient transport service affords 
facilities for the rapid concentration of soldiers at 
threatened centres. With nearly 400,000,000 in- 
habitants the Eastern Colossus should be in a 
position to defy both France and Russia, but until 
a railway system is perfected, neither excessive size 
nor a vast population can avail ; indeed the former 
may be reckoned a positive source of weakness by 
offering so many more roads to attack. 

His Excellency Li-Hung-Chang is fully aware of 
the great disadvantage under which his country 
suffers through the want of railways, and in his 
memorial to the throne on the subject, he clearly 
sets out the nine chief benefits that would accrue 
through their construction. As a first step towards 
a complete network, he proposes four main lines 
radiating from Peking. One north to Moukden, 
another west into Kansuh, a third south through 
the province of Honan to Hankow, and the last 
through Shangtung to Tsing-Kiang-pu. His pro- 
position, it will be seen by referring to our first 
article, deviates somewhat from the suggestions 
made by Mr. Morrison and ourselves. That gentle- 
man would commence with a line from Canton to 
Woochang, while another line would connect that 
town and Hankow, on the opposite side of the 
Yangtsze-Kiang, with Chin-Kiang and Shanghai. 
These two railways would be bound to pay com- 
mercially ; so also would the road we propose 
through the valley of the Grand Canal to Chin- 
Kiang and thence vid Soochow and Hang-Chow 
along the coast to Canton ; whereas the trunk line 
from Peking to Hankow passes through a sparsely 
populated country. From a strategic point of view 
it would doubtless be more valuable to the Govern- 
ment of China than either of Mr. Morrison’s pro- 
jects, but to the successful development of this 
great enterprise it is almost imperative that the 
initial railways shall pay dividends. It would prove 
a terrible misfortune to civilisation and progress if 
the first Chinese railways proved other than com- 
mercial victories. Start with a financial failureand 
the flood-gates of European wealth would be instantly 
shut. Progressive China cannot afford to risk 
this result, for primary failure might retard her 
progress for a quarter of acentury. The Viceroy of 
Chihili will probably pardon us for suggesting that 
his country will act wisely in  subordinating 
for the time being, political to commercial 
exigencies ; especially since foreign capital will be 
required to develop its resources. The trunk lines 
we have mentioned appear destined to pay well, as 
the engineering difficulties to be encountered are 
not excessive, while the countries passed through 
are densely populated. On the other hand, the 
route from Hankow to the capital has to cross by 
some means or other the tremendous Hoang-cho, 
the Eu or Weiho, the Lauchang, and innumerable 
smaller streams, all of which present engineering 
obstacles that must seriously add to the cost of con- 
struction, while, besides, the country to be passed 
through is but sparsely populated compared with 
the southern and western provinces. Under these 
circumstances prudence suggests the advisability of 
first making those railways that are certain to pay 
in a financial sense. 

Another interesting sign of progress in China 
is the recent construction of canals on the Euro- 
pean system, that is to say, locked with the usual 
gates, insuring a sufficiency of water at all times. 
No native constructed waterway deserves the name 
of canal as applied by English engineers. Almost 
without exception they were only artificial rivers 





traversing the country through its lower levels, 
winding around hills, turning valleys ; here raised, 
perhaps, a few feet above the country level, here 
dug out slightly for a mile or two; but rarely 
carried in anything like a straight line for more 
than a league together. Indeed, in the matter of 
sinuosity the Great Canal which joins Tientsin 
and Hang-chow beats many rivers. Properly 
speaking it is neither more nor less than a succes- 
sion of rivers joined together with a slow current 
setting both ways from near its centre where the 
highest levels are reached. To prevent waste and 
to check the force of the current in places, primi- 
tive flood-gates, consisting of planks dropped across 
the stream from stone buttresses built out on either 
side, are erected. On the other hand, where the 
water is superabundant, side canals, emptying them- 
selves into the plains below, carry off the surplus. 
As a consequence the current is variable in strength ; 
sometimes almost stationary, at other times running 
with considerable velocity. 

Great industrial conquests are still possible in 
this field. China, as we have said, possesses but 
one true canal, and its length is barely twenty miles. 
It runs from Lu-t’ai to Hoa-Ko-chuang, and was 
built by the Kai-p’ing Mines Company to serve as 
an outlet for their inexhaustible supplies of coal 
and iron. This is a small beginning, neverthe- 
less it is pretty evident that the authorities are 
awakening to the fact that European systems are 
superior, and in this as in everything else, China will 
follow the dictates of common sense and imitate 
‘* Westernism.” No country can possibly be more 
fitted for the easy and cheap construction of canals ; 
immense flats ‘extend for hundreds of miles together, 
obviating the necessity of frequent locks and greatly 
facilitating the task of excavation. 

Many rich districts are still devoid of water 
communication through the former inability of 
Chinese engineers to scale the smallest hills. In 
those parts of Hupeh which lie to the north of the 


Yangtze there is ample and profitable work for the | 


next few years. Many not inconsequential towns 
have to be connected not only with themselves but 
with the queen of rivers, into which falla few minor 
and but half-navigable streams. Besides, these 
districts abound in mineral wealth, and only re- 
quire opening up, by good roads, canals, and rail- 
ways, to become among the most populous and 
fertile in the empire. 

Across the European-built canal alluded to above, 
as also across the new Government irrigation works 
dug by the military in the vicinity of Tientsin, 
substantial bridges built of stone and iron have 
recently been thrown. Nor are these by any means 
the only specimens of English engineering to be 
met with in China. Around Shanghai and other 
European centres, modern bridges are frequently 
to be seen, and it requires no Merlin’s gift to 
prophesy that all the native structures of this class 
will ultimately have to be replaced by iron or steel 
bridges of the latest types. Probably, bridge- 
building and road-making will afford British engi- 
neers their richest present harvest. Travellers, 
consuls, and merchants are agreed in abusing 
Chinese roads and bridges. Many so-called high 
roads are but a shade removed from mountain 
gullies, and during half the year are almost impas- 
sable to the much-enduring caravan. But this 
condition of things cannot last for long. Owing to 
the rapid increase of overland commerce under 
transit passes, and the unavoidable carriage of 
heavy goods and machinery through the opening up 
of China’s subterraneous wealth, it will soon be 
found imperative to construct respectable roadways 
between the great commercial centres. Both the 
central and provincial authorities are growing alive 
to the fact that existing highways are not suitable 
to present, much less to prospective, requirements, 
and considerable sums have already been spent upon 
compulsory repairs. But the want of funds stands 
in the way of any serious work being accomplished. 
China will, therefore, be wise to follow the lead of 
Japan and open her doors to the foreigner who is 
knocking. Common sense must teach every one 
that patching and mending is mere waste of time 
and money when a few years will necessitate 
absolute renovation. What is the use of repairing 
a viaduct that will not stand the strains to which 
modern commerce subjects it? As a fact, nearly all 
the ancient Chinese bridges are in a ruinous condi- 
tion and quite incapable of bearing heavy loads 
such as mining machinery. Railways will doubt- 
less do much to solve the mining difficulty, but 
without passable roads with which to feed them, 





and solid bridges, their construction would be half 
in vain. Inland communication would continue 
tedious and expensive and the lines would at 
best just pay. It may, therefore, be taken as 
certain that the favourable solution of the rail- 
way difficulty will lead, as in India and America, 
to the rapid extension of European roads, 
and to the widespread re-bridging of important 
rivers, canals, and valleys. Needless to say, 
European engineers will be requisitioned at the 
first, and employed steadily until this imitative 
people have picked up our art. 

Official China is aware how greatly superior foreign 
macadamised roads are to its own, and has daily 
evidence of their commercial value. At Shanghai 
alone some sixty miles have been laid down, three 
of the roads extending for several miles into the 
interior. It is not likely that arace so clear-sighted 
as the Chinese have proved themselves to be, will 
long forego the many and great advantages they 
constantly see accruing to the once despised 
‘*barbarian” through the possession of efticient 
means of inter-communication. In road and bridge 
making alone our Anglo-Chinese collaborators have 
a splendid opportunity of winning fame and wealth, 
which on no account should be neglected. In the 
length and breadth of China, with its million and a 
half of square miles and its population of four 
hundred millions, there is ample room for the 
employment of all the surplus energy of Great 
Britain. Nor must we forget that other nations 
have an eye to the development of that empire, and 
will enter into keen competition with us. 

We may now briefly review the general position 
of science in China, and consider in what directions 
European enterprise and intelligence are likely to 
be in demand in the near future. The Chinese 
empire, it is now well known, abounds throughout 
its whole extent in rich mineral deposits. Of coal 
and iron there is a superabundance. In the north 


|and south, in the east and west, along the coast and 


in the interior, vast measures of both have been 
discovered. To turn this wealth to account China 
requires the means to develop it. She must have 
roads, railways, and canals to transport the raw 
or manufactured product; she is in need of 
furnaces and machinery. Happily for her future, 
coal and iron are generally to be found in the same 
districts, hence the fuel which is indispensable in 
converting raw iron into pigs or rails is in most 
places ready to hand. ‘This condition of things 
augurs well for the speedy and successful develop- 
ment of these industries, which only require rail- 
ways and capital to pay instantaneously. Foreign 


‘nations will willingly supply the ‘‘ wherewithal” 


to satisfy the Chinese craving after material im- 
provement; but the enlightened statesmen who 
rule at Peking must cast away once for all every 
trace of jealousy about our growing influence, bear- 
ing in mind the fact that industrial and com- 
mercial, not military, victories, are the set object of 
this country’s Eastern policy. 

China is also well supplied with copper, tin, 
sulphur, antimony, pyrites, and quicksilver; with 
salt and gypsum ; with white and green alum. She 
has also large stores of potash, borax, saltpetre, and 
other alkalis. She possesses cinnabar and orpi- 
ment in plenty, and petroleum in abundance ; while 
even of gold and silver her territory is by no means 
destitute. Of necessity the development of these 
natural resources will ultimately afford employment 
for every kind of labour and every description of 
machinery. 








Coat IN Vircinia..—Mr. Owen Riordan gives some 
interesting particulars relating to the Upper Potomac and 
Blackwater coal region in Virginia. He commenced 
operations on the beds of this coalfield in June, 1881, and 
opened eight veins, the thickest 9ft., and the smallest 
4ft., measuring in the aggregate 50 ft. of coal. Further 
operations were resumed in May of this year, another 
vein, 10 ft. in thickness, being opened. The measures, 
commencing at the bottom, consisted of 1 ft. lin. of coal, 
then 3 in. of broken slate, and then 8 ft. 8in. of coal. This 
is the only vein in that region containing slate. Two other 
veins, 4 ft. and 6 ft. thick respectively, were opened at a 
later date. Mr. Riordan says that he has now fairly 
proved that the Potomac rises out of two coal veins on 
the eastern slope of Backbone Mountain. The coalfield 
formerly known as the ‘‘ Holy” track, and the ‘ Hall” 
and “‘ Evans’ ” tracks, is situated in the counties of Grant 
and Queker, and is bounded on the west by the Backbone 
Mountain, on the east by the Alleghany Mountain, on 
the north by the Potomac, and on the south by Red Creek 
and Dry Fork of Cheat River. It is 25 miles long, and 
has a superficial area of 625 square miles. Sixty-six open- 
ings have been put in this field, some on the Backbone, 
some on the Alleghany Mountain, and some on the Potomac 
River on the north, and on Red River on the south. 
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ON THE THEORY OF THE DEW-POINT. 
No. IV. 

In order to avoid the tedious calculations attend- 
ing the use of the formula for finding the dew 
joint from observations of the dry-bulb and wet- 
Bulb thermometers, J. Glaisher, F.R.S., pre- 
pared a set of factors for deducing it directly from 
the indications of those thermometers them- 
selves. They have been in use for a long time. 
The ‘Introduction to Greenwich Meteorological 


Observations, 1880,” states that they were found point 


“from the comparison of a great number of dew- 
point determinations, obtained by use of Daniell’s 
hygrometer, with simultaneous observations of dry- 
bulb and wet-bulb thermometers. The first part of 
this investigation was published in full, in the 
volume of ‘ Magnetical and Meteorological Observa- 
tions for 1844,’ pages 67—72 ; it was based upon all 
the observations made up to that time. Subse- 
quently, the comparison was extended to include 
all the simultaneous observations of these instru- 
ments made at the Royal Observatory, Greenwich, 
from 1841 to 1854, with some observations taken at 
high temperatures in India, and others at low and 
medium temperatures at Toronto. The results at 
the same temperature were found to be the same at 
these different localities, so far as the climatic cir- 
cumstances permitted comparison.” It has been 
generally overlooked that these factors take no 
account of the atmospheric pressure; but it is for this 
very reason that they are unsuitable for universal 
use. 

The simultaneous observations of the dry-bulb 
and wet-bulb thermometers, and of Daniell’s hygro- 
meter, give t, t’, t’, the air, evaporation, and dew- 
point temperatures respectively. Then, x being the 
factor sought, it is found from equations of the form 
t—a (t—t’)=t’, where =i. 
termined at atmospheric pressure b, for any other 
pressure it will be different in proportion to the 
pressure, since the difference of vapour tension at 
evaporation and at dew-point varies as the pressure. 

Subtracting from ¢’, instead of t, the factor will be 
z, and the equation ¢ -z (t -t’)=t’, when the pres- 
sure is b. 

From the equation : 


Now, if x is de- 


1_— pr __ 3825 (t—t’) b 
li 11lb—.7¢t” 
.3825 6 ." 
whence 
.3825 b (t’—t’) 


= (f/f) (MIS -.7 8) 
Taking t’ - t’=1", and 6=1 in. and=30 in., suc- 
cessively, the following are the values of z : 








> l “20° 
deg. 

100 00665 1995 
90 00865 +2595 
80 .01127 -3381 
70 01489 4467 
60 .02095 6285 
50 .02722 .8166 
40 03906 1.1718 
30 04990 1,497 
20 06942 2.0826 
10 11497 3.4491 

0 .20161 6.0383 
—10 30964 9.2892 
—20 48357 14.5071 





By plotting the above values of <, for pressure 
30 in., on squared paper and drawing their curve, 
the following set of working factors have been 
obtained by inspection : 
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¢. a | @. zs | ¢ z. t z 
dog. deg. | deg. | deg. Water STORAGE IN QUEENSLAND.—Water storage is still 
100 | 0.20 | 30 | 1.50 13 | 285 |—4 7.3 ray IC aoe soer y aegte coy 
95 (23 29 | 1.55 12 | 803 |—5 76 | the chief problem to be solved in view of the full develo: 
90 -26 28 | 1.60 nm | Sm | —6 7.9 | ment of the great western pastoral areas of Queensland. In 
85 30 | 27 | 1.65 10 $45 |—7 82 | a climate in which evaporation is so rapid, and where the 
80 34 | 26 | 1.70 9 | 365 | -8 8.6 | high winds which prevail nearly all the year through on 
4 = 4 4 8 | oa ~ = the vast expanse of open downs country of Western 
65 53 | 93 | 187 6 | 497 | — 9g | Queensland drying the water holes so pon ssi there is a 
60 63 22 | 1.94 5 4.50 | —12 | 9.9 | growing opinion in favour of wells in preference to dams, 
55 73 | 21 | 2.01 4 | 475 | -18 | 103 except in places where there are unusual facilities for the 
50 85 | 20 | 208 3 5.03 | —14 | 10.6 | construction of the latter. On several stations in the | 
= iv = | He 7 ate = | 9 neighbourhood of Winton, where wells have been tried, 
33 | 1/99 7 | 235 0 eo |-i7 | 119 the experiment has been attended with encouragin 
36 | 1.99 16 | 246 aa hg Loe 125 results. On Vindex station, after sinking 240 ft., aaa 
84 | 1.36 15 | 2.57 =s-|-@5 {<1 13.5 | water was struck, and at once rose 80 ft. in the shaft. On 
32 | 143 | 14 | ea | -8 | 70 | 20 | 14.5 | Mameka, at a depth of 180 ft., water was struck, and at 
prac rose — in the —_ a oe of these pone 
; similar results, owners of some of the largest stations have 
Rule.—To find the dew-point by means of these | been making extensive purchases of the latest and most 


factors, multiply the difference between the dry 








bulb and the wet bulb temperatures by the factor 
corresponding to the temperature of the wet bulb ; 


and finally by the fraction a if the barometer is 


not at or about 30in. Subtract the product from 
the temperature of the wet bulb. The difference is 
the dew-point. 

To test these factors against the formula, take 
two examples. 

Ex. 1. Let b=20 in., ¢=10 deg., t’=9 deg., find the dew- 


int. 

First, by formula, nieces 

—_ 8 a) XX LU 

jai a 

whence, f’=.054, and corresponding dew-point 6.3 deg. 
Second, by factor, 


9- (10-9) 3.65 x 3 =6.57 deg., the dew-point. 


Ex. 2. Let }=29 in., t=67 deg., t’=59 deg., find the 
dew-point. 
First, by formula, 
fr=.b _ 3825 x 8 x 29 
1115 -41.3 
whence, f”=.417, and dew-point 54 deg. 
Second, by factor, 


59—(67 — 59) .65 “3 = 54 deg., the dew-point. 
3 


In each case the result by using the factor is prac- 
tically the same as that deduced from the formula ; 
at the same time, it is evident that the height of 
= barometer is an essential element of the pro- 

em. 

It has now been shown that Apjohn’s and Reg- 
nault’s formula for finding the dew-point are practi- 
cally identical, and that a rational set of factors can 
be founded upon them, giving the same results. Con- 
sidering that the whole process of observing and of 
theorising upon the dew-point is surrounded with 
difficulties and some uncertainties, these deductions 
must tend to reconcile meteorologists to the validity 
of the theory, and to maintaining and extending 
its efficiency in the pursuits of meteorolgy. It 
would hardly be satisfactory, however, to conclude 
these papers without being able to offer some test 
of the reliability of the formula as now modified, 
and of the new factors. The writer is fortunate in 
being able to do so from an independent source, 
and by means of observations long since made. 
During the winter 1869-70, at the instance of 
the Meteorological Office, eighty-eight simultaneous 
sets of observations from the dry bulb and wet 
bulb thermometers and Regnault’s hygrometer 
were made at the Kew Observatory by Dr. Balfour 
Stewart. The writer has been kindly permitted to 
use these observations in testing the formula and 
the set of factors given in these articles. To 
avoid the onerous task of reducing each set of 
observations, the following resumé will probably be 
sufficient for the object in view : 





Dew Point by 








Numberof Mean of Mean of Mean of 
Pr of |" Baro- Dry yet 
serva- meter. | Bulb Bulb 
i | ~ Hygro- | For- 
— meter. | mula. Factors. 
in. deg deg. deg. | deg. deg. 
1 29.96 58.4 56.2 54.7 | 54.7 54.6 
13 29.89 51.1 48.0 44.9 | 45.2 45.3 
51 29.86 43.8 40.5 36.8 | 36.6 | 36.7 
18 80.31 35.0 $2.2 27.5 23.0 | 281 





The test brings out the unmistakable fact that 
the experimental results with the hygrometer agree 
almost exactly with the theoretical results obtained 
from the formula and from the factors, and affords 
a striking confirmation not only of the correctness 
of the formula but likewise of the accuracy with 
which Regnault’s hygrometer may be used to ob- 
serve the dew-point directly. 








improved well-boring plant. 





TESTING BOILER TUBES AND PRESSURE 
GAUGES. 

A FEW months ago we illustrated in this journal 
(vide page 590 of our last volume) a neat apparatus for 
testing Bae ag gauges, which we stated} had been 
designed by Mr. C. D. Gabler, of Hamburg. We have 
since learned, however, that an apparatus identical 
in — was made about seven years ago by Mr. J. 
C. Park, the locomotive superintendent of the North 
London Railway, and it has since been in regular use 
at the works of the company at Bow, where the same 
principle is also applied to tube testing. By the kind- 
ness of Mr. Park, we are enabled to give on page 275 
of the present number engravings of both his tube- 
proving and gauge-testing appliances, and these are so 
exceedingly neat and simple that we are sure they will 
be of much interest to a large section of our readers. 

On page 275, Figs. 1 and 2 show the general arrange- 
ment of the tube tester, while Figs. 3 to 9 are details, 
The a consists of a zinc-lined wooden trough 
15 ft. long, above which is placed the tube to be tested, 
one end of the tube bearing against an india-rubber or 
leather face at the end of a small cylinder fixed at one end 
of the trough (see detail views, Figs. 8 and 9), while the 
other end is closed by the india-rubber face on a dise 
which can be screwed up against the tube by ascrew and 
handwheel, as shown in Figs. 1, 6, and 7. The cy- 
linder and the tube to be tested being filled with water 
through a pipe communicating with the cock 8, Fig. 2, 
this cock is closed, and the piston (see Fig. 3), which, 
during the process of filling, has been withdrawn to 
the outer end of the cylinder, is forced in by the screw 
and handwheel shown, thus applying the desired pres- 
sure in the tube as indicated by the gauge attached. 
Figs. 4 and 5 show in detail the disc at the end of the 
cylinder against which the tube bears, Fig. 5 also 
showing the screw cock by which the pressure is 
relieved after the test is over. 

Figs. 10 to 13 show the gauge-testing apparatus, 
which is identical in principle with that just described, 
the arrangement, however, being such that the pressure 
is applied simultaneously to two gauges which it is 
desired to compare, one of these being in most cases a 
standard gauge. The constructive details of the ap- 
paratus are shown so clearly by our illustrations that 
no lengthy verbal description is necessary. It will be 
seen that the whole construction is very simple and 
economical, and the apparatns, from the facility which 
it affords for testing the accuracy of pressure gauges, 
deserves a place in every engine and boiler works, 





SECONDARY BATTERIES. 
On Secondary Batteries, with Special Reference to Local 
Action.* 
By Dr. J. H. Guapstone, F.R.S. 

Tue elements of which a Planté battery and its curious 
modifications consist are metallic lead, peroxide of lead, 
and dilute sulphuric acid. The reaction that takes place 
is the combination of the positive metal with SO,, form- 
ing PbSO'! (plumbic sulphate), and the reduction of the 
PbO, (peroxide of lead) by means of the hydrogen of the 
sulphuric acid to PbO (plumbic monoxide), which, in the 
presence of sulphuric acid, is also converted into sulphate 
of lead and water. The amount of force which can be 
obtained from a cell —— upon the amount of peroxide 
of lead which is capable of being reduced. Now, the 
negative plate of these secondary batteries is itself an 
arrangement of lead and lead peroxide, and if immersed 
in dilute sulphuric acid galvanic action is at once set up. 
This “‘local action” is, fortunately, soon diminished by 
the badly conducting sulphate of lead upon the surfaces 
of the lead plate and crystals of peroxide. When the two 
plates are brought into connexion the discharge takes 
place between them, but the local action on the negative 
plate is not stopped. This is shown by the much larger 
amount of sulphate of lead produced on the negative than 
on the positive plate. In experiments quoted by the 
author this increase amounted in one instance to 53 per 
cent. The amount of available peroxide of lead that may 
be thus destroyed on any negative plate is not easily 
recognised, for the electromotive force is not affected, and 
the current obtainable in the first instance is not much 
reduced, though, of course, the same amount of work 
cannot be got out of the battery. This local action takes 
place also during the formation of a cell. One of the 
proofs of this is that much more oxygen is absorbed than 
could possibly be absorbed in the oxidation of the minium 
used in a Faure cell; indeed, in one experiment which 
was continued for 115 hours, it was found that a small 
amount of oxygen was being continuously absorbed, 
though the main action was complete in less than forty 
hours. This was attributed to the formation of sulphate 
of lead at the expense of the lead plate and its subsequent 
oxidation. As this local action impairs the value of these 
secondaries batteries, it becomes an important problem 
to ascertain what modification of the present arrange- 
ments will minimise if not entirely prevent it. 





Tue “‘ ConvecToR” BoILeR AT THE NorRTH-East Coast 

EXHIBITION: ErratvuM.—In illustrating this boiler on 

251 of our last number we, by an error, gave the 

address of the makers (Messrs. Joseph Adamson and 

we _ ‘* Hyde Junction,” whereas it should have been 
y e.” 


* Abstract of pa 
ton meeting of the 





r read before Section A, Southamp- 
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YOUNG'S COMPOUND MARINE ENGINE. 

Ear y last year (vide page 280 of our thirty-first 
volume) we illustrated in this journal an arrangement 
of tandem compound engine, designed and patented by 
Mr. H Young, of 24, London Wall, one of the 
features of this engine being the fitting of the top of 
the high-pressure cylinder with a cover removable 
into the low-pressure cylinder so that this cover could 
be withdrawn with the two pistons. In this engine a 
stuffing-box with ordinary packing was used between 
the two cylinders, and to avoid this Mr. Young has 
now introduced the modification shown by the sketch 
subjoined, 
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According to this arrangement a trunk is placed 
around the piston rod between the two pistons, and 
this trunk is packed by metallic packing where it 
traverses the intermediate cover. The trunk also by 
reducing the effective area of the top of the high- 
pressure piston by a greater proportionate amount 
than it eleans the area of the underside of the low- 
pressure piston, reduces the pressure exerted during 
the down stroke and so compensates for the weight of 
the moving parts. 
trunk so as to get a kind of internal steam jacketting. 

It will be noticed that Mr. Young’s arrangement of 
engine enables both pistons to be withdrawn without 
being removed from their rods and without dismount- 
ing a cylinder, while the low-pressure cylinder has no 
stuffing-box which can leak air into the condenser. 





TYNE RIVER AND DOCK WORKS. 

THE opening of the great Maritime Exhibition at Tyne- 
mouth the week before last was made the occasion on 
the part of the River Tyne Improvement Commissioners 
for inviting a large number of gentlemen connected 
with naval and marine engineering, &c., to accompany 
them in an excursion up the river in order to inspect 
the various important engineering works in progress 
under their jurisdiction, which extends from Tynemouth 
atthe seaside to Wylam, considerably beyond New- 
castle, and a total distance of about 19} miles. The 
excursion was made on Thursday the 7th inst. 

Embarking at Tynemouth early in the forenoon, in 
the steamer Lady Florence, at the extreme end of the 
present section of the North Pier, which is at a distance 
of about 2500 ft. from the cliff, the party first inspected 
the construction of the pier, and more especially the 
large crane, which is now in position and nearly ready 
for active service in extending that noble breakwater. 

The leading details connected with the crane and its 
mode of working were explained by Mr. Messent, the 
engineer to the Tyne Improvement Commissioners, and 
the structure—said to be the largest crane on the kind 
in the world—was very much admired. We need not 
here enter into any detailed description, as we shall 
soon be in a position to give a full illustrated account 
ofit. Next the Lady Florence made a run round the 
extreme end of the North Pier out to the front of the 
Aquarium, and then crossed the river to the South 
Pier, where the party were informed by Mr. Messent 
that the structure in question is now 4500 ft. in length ; 
that the foundations are set by divers at a depth of 
21 ft. below low water of spring tides upon a mound of 
rubble which has been deposited by barges ; that the 
length of the pier completed during the present year is 
130 ft. ; and that he anticipates that he will be able to 


Steam can also be admitted to the P 





add 20 ft. or 30 ft. more by the end of the year. At 
the time of our visit there were six helmet divers at 
work, and three diving bells, twomen at each. On the 
way up the harbour Mr. Messent explained the new 
arrangement of harbour lights at North Shields, which 
the Commissioners have recommended, as also the 


amounting to 116 acres, while that around the Coble 
Dene Dock amounts to 157 acres, a large portion of the 
latter being made from the spoil excavated on the site of 
the dock, the remainder of the dredgings being taken out 
| to sea in hopper barges. The new dock is surrounded by 
| 3650 lineal feet of deep-water quays, and in front there 
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roposed sites of the new lighthouses on the North and 
South Piers. 

Shortly afterwards the Lady Florence arrived oppo- 
site Coble Dene Dock, where the visitors went ashore 
to make an inspection of this important work, the 


largest which the Tyne Commissioners have at present | 


in hand. When completed, this dock, the position of 


which is shown by the plan annexed, will have a water | 


space of 24 acres, together with a tidal basin of 2? 
acres. 
there is a dock entrance, 80 ft. in width ; and parallel 


with it there is a lock having a width of 60 ft., and a | 


length of 350 ft. between the gates, but which can be 
— if necessary, by the use of caissons to fully 
400 ft. 

Situated on the north side of the Tyne, below the 
new wharf outside the Northumberland Dock, and at 
the — end of Shields Harbour, the Coble Dene Dock 
was designed by Mr. John F. Ure and Mr. Messent, 
and is being constructed under powers obtained by the 
Tyne Commissioners in the year 1872. As the dock is 
being made chiefly inland the excavation has been very 
heavy, amounting to about 5,000,00) tons, a large pro- 
portion of which has been done by dredgers and steam 
navvies, three of which, by Ruston, Proctor, and Co., 
were engaged at the time of our visit. The present 
position of the work is that most of the excavation has 
been done; coal shipping staiths are being erected at the 
north-east corner of the docks, and are fast approach- 
ing completion ; while at the south-west side extensive 
warehouses are being built. These warehouses—the 
walls of which are now nearly up to the first floor— 
will be seven stories in height, and they will afford 
storage accommodation for something like 40,000 
quarters of grain, and in addition the lower story and 
cellars will be available for general merchandise. The 
total length of the building now in progress is 200 ft., 
the width being 100ft. ; and the building is so de- 
signed that it is capable of indefinite extension. On the 


— owned by the Commissioners to the west of | 


oble Dene Dock there are two other warehouses 
which are used for general traffic. At present they 
provide storage for esparto grass, nitrate of soda, iron 
pyrites, &c., while on the adjacent ground ny = quanti- 
ties of timber are stored. In connexion with the North- 
umberland Dock there is standage and storage space 


Between the tidal basin and the dock proper | 


will eventually be a river wall 900ft. long, with a 
| minimum depth of 20 ft. at low water of spring tides, 
the depth of water on the sill of the dock being 30 ft. 
at high water of spring tides, and 26 ft. at high water 
of neap tides. Including the wharfage and standage 
outside the dock, there will be a total area of 168 
acres. This dock was commenced in April, 1874, and 
it is confidently stated that both it and the warehouses 
will be ready tor use in the course of next year, and 
it is worthy of mention that in its construction pro- 
vision has been made for its future extension towards, 
and ultimate junction with, the Northumberland Dock, 
| Whose total water space already, including the basin 
/and entrance and the lock, is 58 acres. It may 

also be mentioned at this point that the River Tyne 

Commissioners had a total revenue of 261,000/. last 
year, and that the mortgage debt is 3,500,000/., the 
| full amount of their borrowing powers being 4,000,000/., 
| which will probably soon be reached. The amount 
| spent upon dredging alone has been very large, 
 segy no less than 6,000,000 tons of matter having 
| en removed from the river by that process alone 
| since the year 1860. 
| In passing further up the river, the party, again on 
| board the Lady Florence, made a brief stoppage at Bill 
| Point, close by one of the Tyne dredgers, which was 
| engaged in removing sandstone rock that had previously 
| been blasted, specimens of which showed that it was 
of a very indurated character. Shortly afterwards the 
Swing Bridge was open for the passage of the steamer, 
which ultimately came to anchor at Scotswood, where 
luncheon was served on board. In proposing the health 
of the visitors, the chairman briefly contrasted the 
condition of things at the time of Mr. Ure’s ac- 
ceptance of office under the Commissioners, and that 
which now exists; and he incidentally paid some 
well-merited remarks to the professional skill of 
Mr. Ure and of Mr. Messent, the present acting 
engineer to the Commissioners. Several other inte- 
resting speeches were made, and subsequently the 
| party proceeded further up the river near to Elswick, 

where No. 5 dredger was seen at work ; and on arriving 

opposite the highest shipbuilding yard on the Tyne, 
that belonging to the new firm of Messrs. Campbell and 

McIntosh, the steamer turned down the river, the 
party breaking up at Newcastle. 
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THIRTY-TON STEAM 


DERRICK CRANE FOR RENFREW HARBOUR. 


CONSTRUCTED BY MESSRS. GEORGE RUSSELL AND CO., ENGINEERS, MOTHERWELL. 











Tuls crane, which we illustrate above, was manu- 
factured by Messrs. George Russell and Co., of Alpha 
Works, Motherwell. It has been erected on the wharf at 
Renfrew Harbour, to the order of the Renfrew Town 
Council, on the advice of their consulting engineer, 
Mr. W. R. Kinipple, C.E., of Greenock and London. 
The maximum working -load is 30 tons, lifted at a 
radius of 25ft. The jib, mast, diagonal and horizontal 
stays are of malleable iron, built with plates and 
angles; the jib and mast being stiffened by a double 
set of lattice stays. The jib is 54 ft. long from centre 
of pin at bottom to centre of top chain pulley. The | 
distance from centre of crane to each of the holding 
down bolts at foot of diagonal stays is 35 ft. This | 
spread is more than usual ; but is necessary to allow | 
free traffic on the rails, which are to be laid under the | 
diagonal stays, and which connect the wharf with the | 
South-Western and Caledonian systems. The boiler is | 
detached for the same reason, being placed close to one | 
of the — stays ; and the steam pipe, which is | 
copper, is led up the diagonal to a stuffing-box at top | 
of mast, and thence down to cylinders, 

The engines have a pair of 8-in. cylinders, with | 
extra large wearing surfaces—and are connected to the | 
hoisting barrel by double and triple purchase gearing, 
giving two speeds for hoisting. The hoisting barrel is 



































sas . - _ A ;, | Varying radius or the clutch for supporting jib is in 
A ei ere See ao |g. Taee a9 tanto for ovng the mad 
arranged that it can also be used for double purchase, | and corresponding load at any position between 25 ft., 
thus giving a vertical lift of 52 ft. 6 in. Theslew- | the minimum, and 37 ft. 6 in. the maximum radii. Its 
ing gear is worked by a double conical friction action is shown by the annexed diagram. A fixed stud 
| in jib A has a toothed rack bar attached, gearing intoa 
| } small pinion fixed on the back of a 3-ft. dial. The dial 
| is free to revolve on the fixed stud B on mast of crane. 
| There are brass shaped plates at proper intervals 
| round its circumference, and the fixed pointer C indi- 
cates the radius in feet and load in tons. The 
rack is long enough to allow the jib to be lowered 
horizontal and elevated again without coming out 
| of gear. The rack and pinion are wrought iron, 
without any clearance in the teeth so as to indicate 
correctly. 
The purpose for which this crane has been erected 
is to place boilers, machinery, &c., in vessels, and 
| since its completion it has been in constant use at this 
| | work ; and also to ship coals. For this latter purpose 
| itis provided with a wrought-iron cradle to lift the 
| railway wagons, and an improved tipping gear worked 
| by the driver on platform. 
clutch and hand lever, independent o hoisting. The, There is throughout the crane an ample margin of 
jib is variable in radius, with safety arrangement of | stren, th for the work, steel both in castings and forg- 
screw clutches so coupled, that either the clutch for ings being freely used, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 9. 

Tue American iron trade is only now beginning to 
feel the effects of the strike in over sixty rolling mills. 
Finished iron, strange to say, is the weakest on the list, 
and nails the strongest. The Atlantic Nail Associa- 
tion advanced the card rate to 3.75 dols., 10 cents off 
this week. Old rails 3.50 dols. At this advance 
orders are much more abundant than supplies. Nail 
works are peculiarly unfortunate as to fires. No less 
than a half-dozen have been destroyed during the past 
few months, restricting production enough to be felt 
in the market. The last fire was at Harrisburg, Pa., 100 
miles west, on the Pennsylvania Railroad. The general 
advance in wages and the strikes in the building trades 
last spring arrested building operations temporarily, but 
work is now generally resumed and the demand for 
nails has assumed extraordinary proportions, especially 
in view of the fact that the demand usually supplied 
by western factories, now comes east. Considerable 
inquiry is made through importers for English and 
Scotch iron in view of the possible dearness and scar- 
city should the strike prove more serious than expected. 
The Amalgamated Association delegates of the Pitts- 
burgh district met this week and resolved, contrary to 
all expectation, to continue the strike indefinitely. 
They are in earnest. The existence of their powerful 
organisation is at stake. The federated employers are 
also in earnest. Iron is likely to be scarce. The 
western demand is barely supplied; consumers are 
holding back as much as possible. Railway material 
is quiet at 45 dols. to 47 dols. for steel rails, and 
26.50 dols. at New York for tees. Bar iron is a little 
stronger because of prospective scarcity, 20,', cents 
card. Pig ironis getting actually scarce, and is quoted 
to-day for good standard brands to regular customers, 
26 dols. at furnace, equal to 27,50 dols. New York or 
Philadelphia. X X iron is 25 dols. to 26 dols. at fur- 
nace, and mill brands 20 dols. for common to 22 dols. 
for best. Higher figures are asked for small lots for 
prompt delivery. 

Bessemer is nominally 24.50 dols., late delivery 
23.50 dols. The National Convention of Iron and Steel 
Manufacturers will speak on tariff duties next week. 
The Tariff Commission has held public sessions in a 
dozen interior cities during the last three weeks, and 
are to-day in Chicago. The protectionists only have 
been heard from. The next contest in Congress will be 
over a reduction of internal duties. Last fiscal year 
147,000,000 dols. were collected on a business of 3700 
million dollars. Pig Iron Kelbey told your correspondent 
to-day he would wipe that tax out, and he does what 
he says. The popular sentiment is with him. This 
will necessitate a dependence on tariff duties for 
—. expenses. The people are calling for 
ess speed in paying off the public debts, and they will 
have numerous champions in the next Congress, 





THE BRITISH ASSOCIATION. 


Appress By C. WILLIAM Stemens, D.C.L., LL.D. Pa.D., 
F.R.S., F.C.S., MEMBER Inst. C.E., PRESIDENT. 


(Concluded from page 268). 
THE public inconvenience arising ——— the obstruction 
to traffic by a sheet of water is well illustrated by the 
circumstance that both the estuaries of the Severn and of 
the Mersey are being undermined in order to connect the 
railway systems on the two sides, and that the Firth of 
Forth is about to be spanned by a bridge exceeding in 
grandeur anything as yet attempted by the engineer. The 
roadway of this bridge will stand 150 ft. above high-water 
mark, and its two a spans will measure a third of 
a statute mile each. essrs. Fowler and Baker, the 
engineers to whom this great work has been entrusted, 
could hardly have accomplished their task without having 
recourse to steel for their material of construction, nor need 
the steel used be of the extra mild quality particularly 
applicable for naval structures to withstand collision, for, 
when such extreme toughness is not required, steel of very 
homogeneous quality can be produced, bearing a tensile 
strain double that of iron. 

The tensile strength of steel, as is well known, is the 
result of an admixture of carbon with the iron, varying 
between ;,th and 2 per cent., and the nature of this com- 
bination of carbon with iron is a matter of great interest 
both from a theoretical and practical point of view. It 
could not be a chemical compound which would neces- 
sitate a definite proportion, nor could a mere dissolution 
of the one in the other exercise such remarkable influence 
upon the strength and hardness of the resulting metal. 
A recent investigation by Mr. Abel has thrown consider- 
able light upon this question. A definite carbide of iron 
is formed, it appears, soluble at high temperatures in iron, 
but separating upon cooling the steel gradually, and in- 
fluencing only toa moderate degree the physical properties 
of the metal as a whole. In cooling rapidly there is no 
time for the carbide to separate from the iron, and the 
metal is thus rendered both hard and brittle. Cooling 
the metal gradually under the influence of great compres- 
sive force, appears to have a similar effect to rapid cooling 
in preventing the separation of the carbide from the 
metal, with this difference, that the effect is more equal 
throughout the mass, and that more uniform temper is 
likely to result. 

When the British Association met at Southampton on 
a former occasion, Schénbein announced to the world his 
discovery of gun-cotton. This discovery has led the way 





to many valuable researches on explosives generally, in 
which Mr. Abel has taken a leading . Recent in- 
vestigations by him, in connexion with Captain Noble, 
upon the explosive action of gun-cotton and gunpowder 
confined in a strong chamber, which have not yet been 
published, deserve particular attention. They show that 
while by the method of investigation pursued about 
twenty years ago by Karolye (of exploding gunpowder in 
very small charges in shells confined within a large shell 
partially exhausted of air), the composition of the gaseous 
products was found to be complicated and liable to varia- 
tion, the chemical metamorphosis which gun-cotton 
sustains, when exploded under conditions such as obtain 
in its practical application, is simple and very uniform. 
Among other interesting points noticed in this direction 
was the fact that, as in the case of gunpowder, the pro- 
portion of carbonic acid increases, while that of carbonic 
oxide diminishes with the density of the charge. The 
explosion of gun-cotton, whether in the form of wool or 
loosely spun thread, or in the packed compressed form 
devised by Abel, furnished practically the same results if 
fired under pressure, that is, under strong confinement— 
the conditions being favourable to the full development 
of its explosive force; but some marked differences in 
the composition of the products of metamorphosis were 
observed when gun-cotton was fired by detonation. With 
regard to the tension exerted by the products of explo- 
sion, some interesting points were observed, which intro- 
duce very considerable difficulties into the investigation 
of the action of fired gun-cotton. Thus whereas no marked 
differences are observed in the tension developed by small 
charges and by very much larger charges of gunpowder 
having the same density (i.¢. occupying the same volume 
relatively to the entire space in which they are exploded) 
the reverse is the case with respect to gun-cotton. Under 
similar conditions in regard to density of charge, 100 

mmes of gun-cotton gave a measured tension of about 
50 tons on the square inch, 1500 grammes gave a tension 
of about 22 tons (in several very concordant observations), 
while a charge of 2.5 kilos. gave a pressure of about 45 
tons, this being the maximum measured tension obtained 
with a charge of gunpowder of five times the density of 
the above. 

The extreme violence of the explosion of gun-cotton as 
compared with gunpowder when fired in a closed space 
was a feature attended with formidable difficulties. In 
whatever way the charge was arranged in the firing 
cylinder, if it had free access to the enclosed crusher 
gauge, the pressures recorded by the latter were always 
much greater than when means were taken to prevent the 
wave of matter suddenly set in motion from acting directly 
upon the gauge. The abnortral or wave pressures recorded 
at the same time that the general tension in the cylinder 
was measured amounted in the experiment to 42.3 tons, 
when the general tension was recorded at 20 tons; and in 
another when the pressure was measured at 29 tons, the 
wave pressure recorded was 44 tons. Measurements of 
the temperature of explosion of gun-cotton showed it to 
be about double that of the explosion of gunpowder. One 
of the effects observed to be produced by this sudden 
enormous development of heat was the covering of the 
inner surfaces of the steel explosion vessel with a net- 
work of cracks, small portions of the surface being some- 
times actually fractured. The explosion of charges of 
gun-cotton up to 2.5 kilos in perfectly closed chambers, 
with development of pressures spam oe to 50 tons on 
the square inch, constitutes alone a perfectly novel feat in 
investigations of this class. 

Messrs. Noble and Abel are also continuing their 
researches upon fired gunpowder, being at present occu- 
pied with an inquiry into the influence exerted upon the 
chemical metamorphosis and ballistic effects of fired gun- 

wder by variation in its composition, their attention 

ing directed especially to the discovery of the cause of 
the more or less considerable erosion of the interior 
surface of guns produced by the exploding charge— 
an effect which, notwithstanding the application of devices 
in the building up to the charge — y directed to the 
preservation of the gun’s bore, have become so serious 
that, with the enormous charges now used in our heavy 

ns, the erosive action on the surface of the bore pro- 
and by a single round is distinctly perceptible. As 
there appeared to be primd facie reasons why the erosive 
action of powder upon the surface of the bore at the high 
temperatures developed should be at any rate in part due 
to its one component sulphur, Noble and Abel have made 
comparative experiments with powders of usual composi- 
tion and with others in which the proportion of sulphur 
was considerably increased, the extent of erosive action of 
the products escaping from the explosive vessel under 
high tension being carefully determined. With small 
charges a particular powder containing no sulphur was 
found to exert very little erosive action as compared with 
ordinary cannon powder ; but another powder, containing 
the maximum proportion of sulphur tried (15 per — 
was found equal to it under these conditions, and exe 
very deddaliy less erosive action than it, when larger 
charges were reached. Other important contributions to 
our knowledge of the action of fired a in guns, 
as well as decided improvements in the gunpowder manu- 
factured for the very heavy ordnance of the present day, 
may be expected to result from a continuance of these 
investigations. Professor Carl Himly, of Kiel, having 
been engaged upon investigations of a similar nature, has 
lately proposed a mpeulee in which hydro-carbons pre- 
cipitated from solution in naphtha take the place of the 
charcoal and sulphur of ordinary powder ; this powder has 
amongst others the peculiar property of completely resist- 
ing the action of water, so that the old caution, ‘“‘ Keep 
your powder dry,” may hereafter be unn i 

The extraordina: ifference of condition, before and 
after its ignition, of such matter as constitutes an explosive 

ent leads us up to a consideration of the aggregate state 
of matter under other circumstances. As early as 1776 





Alexander Volta observed that the volume of glass was 
changed under the influence of electrification, by what he 
termed electrical pressure. Dr. Kerr, Govi, and others 
have followed up the same inquiry, which is at present 
continued chiefly by Dr. George Quincke, of Heidelberg, 
who finds that temperature, as well as chemical constitu- 
tion of the dielectric under examination, exercises a 
determining influence upon the amount and character of 
the change of volume effected by electrification ; that the 
change of volume may under certain circumstances be 
effected instantaneously as in flint glass, or only slowly as 
in crown glass, and that the elastic limit of both is 
diminished by electrification, whereas in the case of mica 
and of gutta-percha an increase of elasticity takes place. 

Still greater strides are being made at the present time 
towards a clearer perception of the condition of matter 
when particles are left some liberty to obey individually 
the forces brought to bear upon them. By the discharge 
of high tension electricity through tubes containing highly 
rarefied gases (Geissler’s tubes), phenomena of discharge 
were produced which were at once most striking and 
suggestive. The Sprengel pump afforded a means of push- 
ing the exhaustion to limits which had formerly been 
scarcely reached by the imagination. At each step the 
condition of attenuated matter revealed varying pro- 
perties when acted upon by electrical discharge and 
magnetic force. The radiometer of Crookes imported a 
new feature into these inquiries, which at the present 
time occupy the attention of leading physicists in all 
countries. 

The means usually employed to produce electrical dis- 
charge in vacuum tubes was Ruhmkorff’s coil; but Mr. 
Gassiot first succeeded in obtaining the phenomena by 
means of a galvanic battery of 3000 lanché cells. Dr, 
De La Rue, in conjunction with his friend Dr. Hugo 
Miiller, has gone far beyond his predecessors in the pro- 
duction of batteries of high potential. At his lecture 
‘*On the Phenomena of Electric Discharge,” delivered at 
the Royal Institution in January, 1881, he employed a 
battery of his invention consisting of 14,400 cells (14,832 
volts), which gave a current of 0.054 ampere, and produced 
a discharge at a distance of 0.71 in. between the terminals, 
During last year he increased the number of cells to 
15,000 (15,450 volts), and increased the current to 0.4 
amptre, or eight times that of the battery he used at the 
Royal Institution. 

ith the enormous penile and perfectly steady 
current at his disposal, Mr. De La Rue has been able to 
contribute many interesting facts to the science of 
electricity. He has shown, for example, that the beautiful 
phenomena of the stratified discharge in exhaus tubes 
are but a modification and a magnification of those of the 
electric arc at ordinary atmospheric pressure. Photo- 
graphy was used in his experiments to record the appear- 
ance of the discharge, so as to give a degree of precision 
otherwise unattainable in the comparison of the 
eee. He has shown that between two points the 
ength of the spark, provided the insulation of the batter 
isefficacious, isasthesquare of the number of cellsemployed. 
Mr. De La Rue’s experiments have proved that at all 
pressures the discharge in gases is not a current in the 
ordinary acceptation of the term, but is of the nature of a 
disruptive discharge. Even in an apparently perfectly 
steady discharge in a vacuum tube, when the strata as seen 
in a rapidly revolving mirror are immovable, he has shown 
that the discharge is a pulsating one; but, of course, the 
period must be of a very high order. 

At the Royal Institution, on the occasion of his lecture, 
Mr. De La Rue produced, in a very large vacuum tube, 
an imitation of the Aurora Borealis ; and he has deduced 
from his experiments that the greatest brilliancy of 
Aurora displays must be at an altitude of from thirty- 
seven to thirty-eight miles—a conclusion of the highsst 
interest, and in opposition to the extravagant estimate of 
281 miles at whic it had been previously put. 

The President of the Royal Society has made the 
phenomena of electrical discharge his study for several 
years, and resorted in his important experiments to a 
special source of electric power. In a note addressed to 
me, Dr, Spottiswoode describes the nature of his investi- 
gations much more clearly than I could venture to give 
them. He says: ‘‘It had long been my sae that the 
dissymmetry shownin electrical discharges through rarefied 
gases must an essential element of every disruptive 
discharge, and that = Peo of stratification might 
ped pe as magnified images of features always pre- 
sent, but concealed under ordinary circumstances. It was 
with a view to the study of this question that the researches 
by Moulton and myself were undertaken. The method 
chiefly used consisted in introducing into the circuit inter- 
mittence of a particular kind, whereby one luminous dis- 
charge was rendered sensitive to the approach of a 
conductor outside the tube. The application of this 
method enabled us to age gy artificially a variety of 
phenomena, including that of stratification. We were 
thus led to a series of conclusions relating to the mechanism 
of the discharge, among which the following may be 
mentioned : 

“4. That a stria, with its attendant dark space, forms 
a may unit of a striated discharge ; that a striated 
column is an aggregate of such units formed by means of 
process; and that the negative glow is 
merely a localised stria, modified by local circumstances. 

“2. That the origin of the luminous column is to be 
sought for at its negative end ; that the luminosity is an 
expression of a demand for negative electricity; and that 
the dark s are those regions where the negative 
terminal, whether metallic or gaseous, is capable of exert- 
ing sufficient influence to prevent such demand. 

3. That the time occupied by electricity of either 
name in traversing a tube is greater than that occupied in 
traversing an equal length of wire, but less than that 
occupied by the molecular streams (Crookes’ radiations) 
in traversing the tubes. Also that, especially in high 
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vacua, the discharge from the negative terminal exhibits a 
durational character not found at the positive. 

“4, That the brilliancy of the light with so little heat 
may be due in part to brevity in the duration of the 
discharge ; and that for action so rapid as that of indi- 
vidual discharges, the mobility of the medium may count 
as nothing; and that for these infinitesimal periods of 
time gas may itself be as rigid and as brittle as glass. _ 

“5, That strie are not merely loci in which electrical 
is converted into luminous energy, but are actual aggre- 
gations of matter. . : 

“This last conclusion was based mainly upon experi- 
ments made with an induction coil excite in a new way 
—viz., directly by an‘alternating machine, without the 
intervention of a commutator or condenser. This mode 
of excitement promises to be one of great importance in 
spectroscopic work, as well as in the study of the dis- 
charge in a magnetic field, partly on account of the 
simplification which it permits in the construction of 
induction coils, but mainly on account of the very great 
increase of strength in the secondary currents to which it 
gives rise.” oe as ' 

These investigations assume additional importance 
when we view them in connexion with solar—I may 
even say stellar—physics, for evidence is augmenting 
in favour of the view that interstellar space is not empty, 
but is filled with highly attenuated matter of a nature 
such as may be put into our vacuum tubes. Nor can the 
matter occupying stellar space be said any longer to be 
beyond our reach for chemical and physical test. The 
spectroscope has already thrown a flood of light upon the 
chemical constitution and physical condition of the sun, 
the stars, the comets, and the far distant nebule, which 
have yielded a photographs under the skilful 
management of Dr. Huggins, and Dr. Draper, of New 
York. Armed with greatly improved apparatus the phy- 
sical astronomer has been able to reap a rich harvest of 
scientific information during the short periods of the last 
two solar eclipses ; that in 1879, visible in America, and 
that of May last, observed in Egypt by Lockyer, Schuster, 
and by Continental observers of high standing. The 
result of this last eclipse expedition has been summed up 
as follows: ‘‘ Different temperature levels have been dis- 
covered in the solar atmosphere ; the constitution of the 
corona has now the possibility of being determined, and 
it is proved to shine with its own light. A suspicion has 
been aroused once more as to the existence of a lunar 
atmosphere, and the position of an important line has 
been discovered. Hydro-carbons do not exist close to the 
sun, but may in age between us and it.” 

To me personally these reported results possess peculiar 
interest, i in March last I ventured to bring before the 
Royal Society a speculation regarding the conservation of 
solar energy, which was based upon the three following 
postulates, viz. : 

1. That aqueous vapour and carbon compounds are 
present in stellar or interplanetary space. 

2. That these gaseous compounds are capable of being 
dissociated by radiant solar energy while in a state of 
extreme attenuation. 

3. That the effect of solar rotation is to draw in dis- 
sociated vapours upon the polar surfaces, and to eject 
them after combustion has taken place back into space 
equatorially. 

It is therefore a matter of peculiar gratification to me 
that the results of observation here recorded give con- 
siderable support to that speculation. The luminous 
equatorial extensions of the sun which the American 
observations revealed in such a striking manner (with 
which I was not acquainted when writing my paper) were 
absent in Egypt ; but the outflowing equatorial streams I 
suppose to exist could only be rendered visible by reflected 
sunlight, when mixed with dust produced by exceptional 
solar disturbances or by electric discharge ; and the occa- 
sional ag of such luminous extensions would 
serve only to disprove the hypothesis entertained by some, 
that they are divided planetary matter, in which case 
their appearance should os permanent. Professor Langley, 
of Pittsburg, has shown by means of his bolometer, that 
the solar actinic rays are absorbed chiefly in the solar 
instead of in the terrestrial atmosphere, and Captain 
Abney has found by his new photometric method that 
absorption due to hydro-carbons takes place somewhere 
between the solar and terrestrial atmosphere ; in order to 
test this interesting result still further, he has lately taken 
his apparatus to the top of the Riffel with a view of dimin- 
ishing the amount of terrestrial atmospheric air between it 
and the sun, and intends to bring a paper on this subject 
before Section A. Stellar space filled with such matter 
as hydro-carbon and aqueous vapour would establish a 
material continuity between the sun and his planets, and 
between the innumerable solar systems of which the 
universe is composed. If chemical action and reaction 
can further be admitted, we may be able to trace certain 
conditions of thermal dependence and maintenance, in 
which we may recognise principles of high perfection, 
applicable also to comparatively humble purposes of 
human life, 


INDIAN PUBLIC WORKS DEPARTMENT. 
To THE Epitor oF ENGINEERING. 

Sir,—It has been authoritatively given out that on the 
retirement next January of Colonels Pollard and Peile, 
the chief engineers of provincial works of the Punjaub 
and North-West Provinces respectively, their places are to 
be filled by Colonel Limond, of the military works 
branch, and Colonel de Bourbel, of the railway branch. 
This will effectively stop the promotion of all provincial 
officers below, hereby hangs a tale. Colonel Innes, 
late accountant-general, being tired of some thirty years 
of arithmetic, thought he would prefer to succeed Colonel 
Cadell as inspector-general of the military works, and 
surrender his place to Major Filgate, deputy-accountant- 











eneral, who of course got the benefit of the change. 

hat such a transfer should have been permitted reflects 
the greatest discredit on the Indian Government, it is a 
public scandal ; none are more loud in its condemnation 
than the officers superseded, who in this case feel where 
the shoe pinches, and a Bombay paper stated the other 
day that one of them had had the ak to protest to the 
Home Government against the job. In order, however, to 
gild the pill, Siakenat nace is to be brought back to the 
provincial list, and thus let the steps which would other- 
wise fall partly to civil engineers, be given to Royal Engi- 
neers in the military works branch which was last 
January completely separated from the P.W.D. proper, 
and even placed in the Army List among the combatant 
branches. In the same way Colonel de Bourbel’s pro- 
motion will give steps in the railway consulting engineers’ 
branch, all of whom are Royal Engineer officers. It 
is impossible to describe the feelings of hopeless dis- 
gust which these flagrant jobs foster throughout the 
department. We had all hoped that the departure of 
Colonel T’raser would have been the dawn of a brighter 
day ; but alas! tradition is too strong, and regimental 
seniority is considered to counterbalance all other claims. 

The subject of ‘‘special leave” to Royal Engineer officers 
also requires a few lines if you can spare them. When 
the ealadilons in the P.W.D. were made in 1879, civil 
engineers were with scant ceremony dismissed wholesale, 
their pensions being nominally graduated upon what ap- 
peared a liberal percentage of their salary. But to keep 
up their traditional unfair treatment of civil engineers, 
the Government fixed a maximum in each case which 
prevented almost every man from getting anything like 
what was his due ; in many cases the maximum not being 
more than half what the sanctioned scale would have 

iven him. Two hundred civilians were thus got rid of. 

he numbers in the department at the beginning and end 
of 1879 were as follows: 


Jan. 1, Dec. 31. 
Royal Engineers - = 192 176 
Other military officers... 5 5 
Civilians... sia ad 771 601 
Total P 1013 812 


Surplus Royal Engineers were allowed to take “ special 
leave” to England, i.e., they were allowed furlough pay, 
and were to take the chance of being re-employed as 
vacancies occurred. The following is the list of those who 
so went: Colonel Peile, twoyears from October 1, 1879, 
Chief Engineer, 2nd Class ; Colonel Davidson, one and a 
quarter years from November 3, 1879, Superintending En- 

ineer 1st Class (retired from the service); Colonel 
Suen, two years from April 8, 1880, Major Luard, two 
years from January 1, 1880, Superintending Engineers, 
2nd Class, both promoted to 1st Class while on leave; 
Colonel Browne, two years from July 4, 1879, General 
Engineer, Ist Grade ; Captain Broadfoot’ two years and 
a half from November, 1878, General Engineer, since 
retired, was on ordinary leave when special leave was 
anted. 

It will hardly be credited that two of these officers were, 
as above noted, actually promoted while off the strength 
of the department ! and of course came out in their new 
rank. All the others were of course re-employed on 
expiry of their leave or before. -Now the system has 
become acknowledged as a means of allowing an officer 
with interest at head-quarters to go to Europe on leave 
when he has no furlough due. The following have so 
gone, and it will be seen from the dates their leave had 
nothing to do with the reductions of 1879. Colonel Blain, 
two years from October, 1880, still on leave; Colonel 
Newmarch, two years from October, 1880, since returned ; 
Colonel Hills, two years from February 28, 1881, still on 
leave ; Captain Shepherd, two years from April 17, 1881, 
still on leave. 

Tam, Sir, yours faithfully, 
“Dow.” 





THE ATLANTIC FERRY. 
To THE EpiToR OF ENGINEERING. 

Srr,—Nearly six years ago I stated in your columns 
that steamships of 10,000 indicated horse power would 
soon be engaged in the Atlantic postal service and per- 
forming the voyage between Liverpool and New York in 
seven days. was then informed by practical friends 
that no such power would ever likely be placed in a single 
steamship. 

In So-den’e paper I observed that the Alaska, of 10,000 
horse power, passed Browhead signal yesterday afternoon, 
and would arrive at Liverpool this morning after a 
passage of seven days two hours. 

I was, therefore, not so far wrong after all. 

Yours faithfully, 
JOHN Evetyn WILiAms, M. Inst., C.E. 

Boston, Lincolnshire, September 20, 1882. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Miners and their Future Policy.—Since the Miners’ 
Conference at Manchester there has been an _ agitation 
throughout this district for the amelioration of the con- 
dition of the colliers. This week the Derbyshire Miners’ 
Association has issued the following circular, which affects 
50,000 men and boys, and concerns this immediate locality. 
It indicates a united movement throughout the country, 
as it follows the manifestoes issued by leaders in other 
colliery circles: ‘‘ Knowing the disorganised state of 
Derbyshire, and the torpid, almost fossilised, apathy into 
which the men have sunk, we are induced to issue the 
present circular and the hereinafter stated _recommenda- 

* N.B.—Forty-eight civil engineers were appointed 
during the year, and there were afew death vacancies. 











tions. Firstly, that each person to whom the circulars 
are issued, circulate them freely among the men of his 
colliery. Secondly, that meetings be held at each place 
during the early part of next week, and the subject of an 
advance of wages be thoroughly discussed. Thirdly, that 
such colliery send one or more delegates to the Sun Inn, 
Chesterfield, on Saturday, September 23, at 4 p.m., — 
prepared to deal with the question. Fourthly, that all 
the collieries have a general holiday on a day to be 

upon by the conference, on which a mass meeting shall be 
held in some convenient place, the meeting to decide 
finally what shall be the course of action to die about 
an advance of wages.” 


Tramways in the Spen Valley.—A scheme has been 
brought before the notice of the public, which has as its 
object the establishment of a system of tramways be- 
tween the various townships in the Spen Valley, Go- 
mersal, and probably Bristol. One engineer to the scheme 
is Mr. Charles Gott, C.E., of Piece Hall Yard, Bradford, 
and Mr. Atkinson, engineer of Liverpool, is the other 
connected with the proposal as to the extensions. Letters 
have been sent by that gentleman to the local authorities 
concerned, without whose sanction the undertaking can- 
not be proceeded with, asking the formal consent of such 
authorities to the laying down of the tramways. At 
present the want of such scheme for connecting the 
places named is much felt. 


Proposed Crowle, Epworth, and Owston Railway.— 
Energetic steps are being taken to promote a railway 
through the above district, application for powers to con- 
struct which will be made to Parliament this session. 
The proposed railway is to commence at Haxey station 
and terminate at a point where the road crosses the 
Keadly Canal at Crowle station, with a branch from Gun- 
thorpe to the Bantry and Trent Railway at Heckdyke. 
This route opens the line to Tickhill and the limestone 
quarries in that parish, which stone when burnt makes 
capital lime for agricultural purposes. It also gives easy 
access to the famous agricultural lime quarries about 
Knottingley, and so offers a supply of the material so 
much needed in the Epworth district. The railway will 
also open a direct route to the markets of Rotherham, 
Sheffield, and Doncaster, and thence into the heart of 
the West Riding, with the command of the best markets. 


The Sheepbridge Coal and Iron Company.—The directors 
of this company, in a lengthy report, express their regret 
that the condition of the coal and iron trade during the 
past year has not been such as to yield a fair return upon 
the capital invested in those industries. e price 
realised for pig iron has been less per ton than was secured 
in the previous year; and the mild winter and large gets 
of coal in all parts of the country have prevented that 
industry from being profitable in any district. The con- 
dition of trade above referred to will prevent the directors 
from recommending the payment of a dividend on the 
ordinary share capital of the company. Notwithstanding 
the nature of the balance sheets for the — five years, the 
directors have great confidence in the future of the 
company. 








Tue Exeorric Licut.—The South Australian Electric 
Light Company has imported the necessary machinery 
for five lights, and intends shortly to have them in opera- 
tion in Adelaide. 


City AND Gvitps or Lonpon INSTITUTE FOR THE 
ADVANCEMENT OF TECHNICAL EpucatTion.—The Council 
of the Institute regret that owing to unavoidable delay in 
the — of the workshops and the laboratory 
fittings, the opening of the Technical College, Finsbury, 
is postponed until January, 1883. Arrangements, how- 
ever, have been made for carrying on the work of the 
college, during the winter term, in all its departments, in 
the temporary class-rooms of the Institute, Cowper-street, 
Finsbury. 





A New TuHermo-CuHemicat Batrery.—At the recent 
meeting of the French Association for the Advancement of 
Science, Dr. Brard, of La Rochelle, read a paper before the 
Physical Section, in which he described a new method of 
generating electricity by the combustion of a peculiar kind 
of fire-slab. This slab consists of a brick of carbonaceous 
matter and a brick of nitrate of soda or nitrate of potash, 
placed together, but separated by a thin sheet of asbestos 
paper, and both enveloyed ina wrapper of asbestos. The 
carbon brick is formed of about 100 grammes of coal dust 
kneaded into a paste with tar or molasses, and shaped in 
a mould by heat. The mould gives the brick a pitted 
surface above, and perforates it with holes through and 
through from the upper to the under side. Strips of brass 
or copper are also embedded in the under side of the 
brick to serve as an electrode for the carbon pole of the 
electro-generative element. The other brick consists of a 
mixture of three parts ashes and one part nitrate of 
potash or soda, melted together and poured upon the 
pitted surface of the carbon, which, however, is first 
covered with a layer of asbestos paper. Strips of brass 
are also embedded in this compound to serve as an elec- 
trode. The slab thus formed constitutes a generator of 
electricity when wrapped in asbestos and placed in a fur- 
nace or fierce fire. In such an element the carbon forms 
the negative plate, and is oxidised, just as zinc is 
oxidised, in the ordinary voltaic cell; the nitrate 
of potash being the oxidising substance. The slab 
becomes a thermo-chemical battery, and Dr. Brard 
states that an electric current is obtained strong 
enough to actuate an ordinary electric bell. By connect- 
ing up several of thes¢ elementary slabs after the manner 
of a voltaic battery, a more powerful current is the result, 
three or four cells being sufficient to decompose water.— 
Times. 





282 


ENGINEERING. 


[Sepr. 22, 1882. 








THE GRANTON AND BURNTISLAND 
FERRY. 

WE have in recent issues of this journal published | 
illustrations of the — steamer Midlothian, con- 
structed last year for service on the Granton and | 
Burntisland Ferry of the North British Railway, and | 
we this week complete the series by further engravings | 
on the present page, and pages 283 and 286. Of the | 
Midlothian itself (which was constructed by Messrs. | 
Ramage and Ferguson, of Leith, under the supervision 
of Mr. D. Drummond, then the locomotive super- 
intendent of the North British Railway), we gave a | 
two-page engraving in our number of the 18th ult., 
and we at the same time published (on page 156 ante) | 
the full specification under which the vessel was | 
built. Under these circumstances it will be unnecessary | 
that we should give any further detailed de- 
scription here, but we may state that the vessel 
is employed for goods trattic, and is constructed 
to carry over a whole train of forty-five wagons 
at one trip, a service which it has most 
successfully performed. 

Of one of the main engines of the Midlothian, 
which, together with the auxiliary engines, 
were constructed by Messrs. John Key and 
Son, of Kirkcaldy, we published a ag 
engraving in our number of the 8th inst., from 
which it will be seen that they are of the com- 
pound intermediate receiver type, the cy- 
linders being placed diagonally with the two 
connecting rods coupled to onecrank-pin. As 
will be seen from reference to the general 
views of the vessel, the two paddle-wheels are 
quite independent, each being driven by an 
independent pair of compound engines such 
as we have just mentioned. The engines 
have cylinders respectively 35in. and 70 in. 
in diameter, with 5 ft. stroke. 

The main engines have surface condensers, 
and the air, circulating, feed and bilge pumps 
are worked by separate auxiliary engines of 
which we give engravings this week on 
page 286, Figs. 9to 12, Annexed we also give 
in Figs. 13, 14, and 15, views of one of the 
boilers, of which there are six. Of the en- 
gines and boilers just mentioned, as well as 
of the donkey and winding engines, &c., in- 
cluded in the machinery of the vessel, we 
append a specification which gives full par- 
ticulars, and renders further description here 
unnecessary. We may, however, before giving 
this specification, say a few words respecting 
the Granton and Burntisland Ferry service, 
and describe the manner in which the trains 
are loaded on to and withdrawn from the 
ferry steamers, referring for that purpose to 
our illustrations on the opposite page, which 
show the landing stages and the arrangements 
for working them. 

The works in connexion with the Granton 
and Burntisland Ferry over the Firth of Forth 
were éarried out as long ago as 1850, from the 
designs of the late Mr. Thomas Bouch, who 
was at that time the manager and engineer 
to the North British Railway Company. The 
Forth at the point where the ferry is situated 
is five and a half miles across, and is exposed to | 
stormy weather, while the difference of sea level | 
between high and low water of spring tides is 16 ft. | 
To meet these conditions the arrangement of landing- | 
stages shown by Figs, 16, 17, and 18, page 283, was | 
designed. | 

As will be seen on reference to the engravings just | 
mentioned, each landing arrangement consists of aslip- | 
way laid to a gradient of 1 in 6, and having moving | 
on it a heavy travelling platform provided with two | 
lines of rails. The slipway is of solid masonry, and | 
extends from low-water mark to the top of the quay, | 
which is 5 ft. above high-water spring tides. On 
the top of the masonry of the slipway are fixed | 
heavy baulks which carry the rails on which 
the platform travels. The platform is 65 ft. 3 in. 
long, by 18 ft. 5 in. wide, between the standards 
which it carries, and it is supported on twenty | 
wheels as shown, four of these being smaller than the 
others. The rails on which the platform travels cor- 
respond in gauge with those on the platform itself, 
and at the shore end of the latter are hinged connecting 
pieces which serve, as shown, to unite the rails on the 
platform with those on the slipway. 

At the sea end of the travelling platform there are 
hinged four wrought-iron beams of trough section, | 
these beams being capable of being raised or lowered | 
by means of the chains and hoisting tackle shown in 
Fig. 16. These trough beams, as we may call them, 
are connected near their outer ends by a crossbeam 
not shown in our engraving, and they serve to form a 
connexion between the platform and the vessel to be 
loaded or unloaded. The ends of the beams resting on 
the vessel fall in between suitable guides, while at the 
platform end the arrangement of the hinged joint is 
such as to allow the beams to follow freely the move- 





ments of the steamer. It will be noticed on reference 
to Fig. 17, that the lines of rail are so pitched as to 
form one central and two side lines leading direct to 
three lines of rail on the steamer. The rails on both 
slipway and platform are of UJ section, the flanges of 
the wheels running in the grooves. 

The winding gear, which serves both for raising and 
lowering the platform, and for hauling off trains of 
wagons, is shown in Figs. 19, 20, and 21, from which it 
will be seen that there are three winding drums driven 
by gear from the crankshaft of a stationary engine 
arranged like a locomotive with the wheels removed. 


| In practice the platform of the cradle is kept level 


with the deck of the vessel to be loaded, and at high 
water the lowering of the wagons into the vessel is 
done by a locomotive shoving them with sufficient 
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force to send them to the far end of the steamer. At 
low water in running down the slipway before passing 
on to the cradle they acquire sufficient impetus without 
being pushed by the engine. In each case the braking 


power is provided by the ropes used for hauling the | 
wagons off the vessel, the man in charge of the sta- | 


tionary engine being so placed that he has a full view 


of the wagons which are 


in 1850. 
We append the specification of the engines and 
boilers to which we have already referred, and in con- 


clusion we should state that we are indebted for the | 


articulars of the Midlothian and her machinery to 
Mr. D. Drummond, under whose supervision the con- 
struction of the vessel was carried out. 


Specification of Engines, Boilers, &c., for New Paddle 
Steamer for the Transport of Goods between Granton and 
Burntisland., 

Engines.—Diagonal, direct-acting, compound, with surface 

condenser, each pair of engines to work a separate shaft 

and paddle-wheel. Condenser to be common to both 
pairs of engines, 

Cylinders.—To be close-grained cast iron, perfectly 
sound and free from defects. Mixture, one-third hematite 
No. 2; one-third cold blast No. 3; one-third good clean 
Scotch scrap. High-pressure cylinder to be 35 in. in dia- 
meter and low-pressure 70 in. in diameter by 5 ft. stroke, 
bored perfectly true and smooth. Valve faces to be 
scraped up to a true surface, so that they will be perfect] 
steam tight. To be firmly bolted to main frames wit 
1fin. turned bolts and nuts. High and low-pressure 
cylinders to be fitted top and bottom with escape valves, 
grease, drain, and indicator cocks and pipes, also a 3in. 
safety valve, drain pipe, and cock on receiver. All drain 


ing loaded or unloaded, and | 
having at his command a powerful brake. The whole 

arrangement has worked most satisfactorily since it | 
was put down by Sir Thomas Bouch (then Mr. Bouch) 


| pipes to be led into hotwell and bilge. Low-pressure 
cylinders to be fitted with auxiliary starting valve to be 
worked by hand, to have a cast-iron pipe extending 
between high and Sage cylinder receivers 20in. in 
diameter by Sin. thick. Cylinders to be covered with 
hair felt and “7 with polished teak, secured properly 
to cylinders. 1 to be arranged as shown on accompany- 
ing plans. 

Slide Valves.—To be close-grained cast iron, perfectly 
sound and free from defects. Mixture, one-third hematite 
No. 4; one-third cold blast No. 4; one-third best Scotch 
scrap. High pressure to be single ported and low pressure 
to be double ported, to be ae up to a true surface 
and be perfectly steam tight. Cylinder and steam chest 
covers to be cast iron of same quality as cylinder, to be 
polished on edges, joints to be scraped up to a true surface, 
All sirfaces where nuts screw up against to be planed or 
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turned to a true surface. Cylinder and steam-chest covers 
| to be filled up with hair felt and covered with sheet-iron 
| plates. Piston rod and valve spindle glands to be cast 
| iron, lined with brass bushes and polished bright. Neck 
| bushes to be brass. —— and steam-chest covers to 

be secured with 14 in. diameter studs and nuts, piston rod 
gland studs 1ljin. in diameter, and valve spindle glands 
lin. in diameter. Gland studs to be fitted with check 
nuts. All studs in cylinders to be turned. 

Valve Spindles.—To be of the best hammered clean 
scrap iron 34 in. in diameter turned perfectly true and 
fitted to valve with adjustable hard gun-metal cheek nuts, 
guided by a cast-iron bracket fitted with brass bush fixed 
on end of steam chest. Valve spindle crosshead to be of 
the best hammered clean scrap iron, with solid forged 
| pins for receiving coupling links, arranged as shown on 
accompanying plans, 

Pistons.—To be ‘of hard close-grained cast iron free 
from defects, fitted with ——. patent packing rings, 
junk rings to be cast iron secured to piston with venga 
iron bolts and gun-metal square nuts. Pistons to have 
recesses cast in for receiving nuts. Bolts to be fitted with 
—_ ring. Pistons to be turned up true and to the 

iaineter of their respective cylinders after they have been 
secured on rods. 

Piston Rods and Gudgeon Pins.—To be of the best 
hammered clean scrap iron, rod to be 7 in. in diameter, to 
be forged solid with crosshead, to have a projecting flange 
on bottom for securing slide block, to turned up true 
with cone end, and fixed to piston with nut and pin. 
Gudgeon pins to be firmly keyed into ends of connecting 
rods and fitted with justable gun-metal bushes in 
crosshead and secured with wrought-iron caps and nuts 
and steel bolts. 

Slide Bars.—To be of hard close-grained cast iron, same 
quality as cylinders, to be cast hollow, a single bar for 
each engine, planed perfectly true, smooth and parallel, 
fitted with cast-iron slide blocks, 24 in. long by 12 in, 
broad, and secured to crosshead with bolts and nuts, 
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Slide bars supported by and secured to plate and angle | 
iron bracket, extending between main frames and firmly | 
rivetted thereto. 
Connecting Rods.—To be of the best hammered clean | 
scrap iron, solid forged, with T ends fitted with adjustable 
gun-metal bushes secured with best hammered clean scrap 
iron caps and nuts; bolts to be steel, to be turned and | 
machined all over, polished bright, and finished as shown | 
on accompanying plan. i 
Valve Gear.—To be arranged as shown on accompanying 
lan. All rods, levers, shafts, links, saddles, and pins to | 
forged from the best hammered clean scrap iron 






































machined all over ; all working parts to be case hardened, 
the whole to be polished bright. All levers, links, and 
rods to have oil chambers forged solid on. Reversing link 
to be 2 ft. 6 in. centres, of ample strength and large wear- 
ing surfaces and pins. Eccentric rods to be solid forged 
with T ends and double joints, to be turned 3? in. at 
T ends and 3} in. at joint end. Reversing and main 
rocking shafts to be 6 in. in diameter ; intermediate rock- 
ing shafts 4? in. in diameter, with long bearings of hard 
gun-metal fitted in cast-iron brackets. The whole of the 
valve gear to be of sufficient strength to work without 
vibration. All levers to be firmly keyed on shafts. 











Eccentric Sheaves and Straps.—To be of the best close- 
guess cast iron, same quality as cylinders, free from de- 
ects, 4} in. broad ; forward and backward eccentrics to be 
cast together in two halves and bolted together, and accu- 
rately ae out and turned up and firmly keyed on shaft 
in such a position as to give 3 in. of lead top and bottom, 
and arranged to cut off at 75 per cent. of stroke of piston 
when working in full gear. Eccentric straps to have oil 
cups and syphon tubes cast solid on, bolted together with 
2 in. diameter bolts (7 threads per inch) with nuts and 
pins to be accurately bored out and fitted to eccentrics 
without shake. Eccentric rods to be secured to straps 
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with 2 in. diameter studs, nuts and pins, same thread as 
bolts ; studs to have a 35; m. diameter pin passing through 
strap and side of stud to prevent slacking back. All bolts 
above 1} in. in diameter to havea hole bored up the centre 
to reduce them to the same section as at bottom of thread. 

Reversing Engines.—To Brown’s patent, combined 
steamand hydraulic, steam cylinder 14 in. in diameter ; to 
be horizontal, one placed on each side of condenser, proper} 
fastened down to keelsons provided for that purpose. A 
starting handles to be arranged so that both pairs of 
engines shall be under the control of, and be worked by, 
one man conveniently. All starting gear and grades of 
expansion to be accurately rhea § 

Crank and Shafts.—To be of the best hammered clean 
scrap iron, double faggotted, perfectly sound, and free 
from defects. Crank to be machined all over, boss to be 
27 in. in diameter by 14 in. deep, bored out to 144 in. 
diameter, boss at crank-pin 21 in. in diameter by 
13 in. deep, bored out to 12 in. diameter. Crank- 
pin to be 164 long in bearing for connecting rod ends. 

© be forced into crank by hydraulic to a pressure 
of 120 tons, and rivetted over. Crank to be shrunk 
on shaft and secured with a key 34 in. by 2} in., 
taper in. per foot. Main bearings 14 in. in diameter by 
22 in. long, outer bearings 10in. in diameter by 15 in. long, 
to have solid collar for crank to abutagainst. Eccentric 
sheave seat to be 16 in. indiameter. Paddle centre seats 
to be 15in., 14in., and 13 in. in diameter by 14 in. long. 
Shaft to be turned all over. Main and outer bearing 
plumber-blocks to be of strong tough cast-iron free from 
defects, and of ample strength to withstand the thrust of 
engine, securely fixed to main frames and sides of sponson 
with steel bolts and nut of sufficient strength. Bushes to be 
adjustable of the best gun-metal, main bushes not less 
than 2 in. thick in crown, outer ones 1} in. thick, to be 
bedded solid in plumber-blocks and well fitted, afterwards 
bored out accurately and fitted to their respective bearings 
after they are in position. Main bearings to be fitted with 
wrought-iron caps with brass oil boxes, lids, and syphons. 
Outer bearing caps to be cast iron (no brass in top) with 
a grease chamber cast on fitted with lead. aps to 
be firmly bolted to blocks with steel bolts 3} in. in dia- 
meter. Nuts with solid collar and a cotter 1} in. by # in. 
behind nut. Plumber-blocks to be firmly keyed up be- 
tween joggles, and all to be arranged as shown on plan. 

Paddle Centres.—To be of strong tough cast iron of 
ample strength, to have recesses cast on flanges for receiv- 
ing paddle arms, which are to be fixed to centres with four 
1-in. diameter turned bolts and nuts, centres to have solid 
wrought-iron hoops shrunk on bosses, and firmly keyed on 
shaft with 3} in. by 2} in. keys. 

Paddle-Wheels.—To be radial, 22 ft. in diameter over 
floats, to have 9 arms and 18 floats. Arms to be of 
B. B. bar iron with solid forged lugs, as shown in sketch 
A., for bolting to inner, and for bolting to outer rings 
as shown on sketch B. Inner and outer rings to be 
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4} in. by 7 in. thick. Rings to be butt-jointed with 
double butt straps fitted with six turned bolts Lin. in dia- 
meter. Floats to be of American elm well seasoned and 
free from sap, knots, and shakes, 6 ft. Gin. long by 
2 ft. 3in. broad and 3 in. thick, and put together in two 
halves in the breadth, bolted together with 3 in. diameter 
bolts, and secured to arms with six 1}-in. bolts and nuts ; 
to have washer plates 3in. broad by 4 in. thick clipped 
round edges of on. All bolts in paddle-wheels to be 
turned and a driven fit, fitted with check nuts. All nuts 
to be square. 

Main Framing.—To be wrought-iron plate and angle 
ron arranged as shown on accompanying plan. Outside 
frames to be 18 in. square, inside to be 18 in. deep by 12 in. 
broad, plates 2 in. thick, angle irons 3 in. by 3{in. by din., 
excepting parts of frames for receiving cylinders, top 
plates of which must be 1} in. thick, checked 3 in. at end 
and double rivetted to 3 in. plate; to have wrought-iron 
joggles at each end of cylinders 14in. thick, double 
rivetted with { in. rivets the full width of frames. The 
cylinders to be firmly keyed up between joggles to take 
the shear off bolts. Angle irons to be 4 in. by 4 in. by 
6 in. and double rivetted with { in. rivets. All rivets in 
frames, where not otherwise specified, to be ? in. Bottom 
frames to be 12 in. deep and securely fastened to reverse 
frames with jin. rivets. Care must be taken that all 
rivets thoroughly fill the holes. Main plumber - block 
seating to be of the best hammered clean scrap iron 
forged with solid joggles, machined all over, and checked 
to receive top plates of frame and treble rivetted to same. 
Angle irons to be 4 in. by 4 in. by § in. extending the full 
length between paddle beams. Angle irons to be double 
rivetted with Jin, rivets. Plumber-blocks to be firmly 
keyed up between joggles. 

Condenser.—To be of the best strong close-grained cast 
iron, free from defects, properly strengthened with ribs 
and cross stays cast in (all moulder’s chaplets to be re- 
moved, holes tapped and filled up with cast-iron serewed 
plugs). Metal to be 1} in. thick and arranged as shown 
on accompanying plan. Tubes to be brass, solid drawn, 
in. external diameter by 17 in. B.W.G. thick, 10 ft. 
between insides of tubeplates. End tubeplates to be 
1 in. thick, centre § in., of rolled brass secured to flanges 
of condenser with Fi in. studs and nuts of Muntz metal. 
To have all flanges, apertures, and brackets necessary 
for receiving pipes, cylinders, doors, and pumps cast on. 
All flanges and faces to be scraped up to a true surface 
and secured with studs and nuts of sufficient strength. 

Air, Circulating, Feed, and Bilge Pumps.—To be worked 
by a pair of separate compound direct-acting engines, low- 
pressure cylinder exhausting direct into condenser, all to 
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be arranged as shown’on accompanying plan. High-pres- 
sure cylinder to be 15 in. in acmeoee, low-pressure 
cylinder 27 in. in diameter by 2 ft. stroke, to be of the 
same quality of cast iron and fitted up in the same manner 
as main ne, but without link motion. Air pumps 
to be double-acting 26 in. in diameter by 24 in. stroke 
fitted with brass chamber 4 in. thick in body, secured to 
centre flange of outer casing with ?in. brass studs and 
nuts, outer casing to be of the best close-grained cast iron 
free from defects. To be fitted with six suction and six 
delivery valves at each end 6in. in diameter; valve 
gratings, studs, glands, and nuts tobe brass. Valves tobe 
steel plates, to be arranged accessible by convenient doors 
without interfering with any working parts. Glands and 
neck bushes to be brass. Pump rod to be Muntz metal, 
solid rolled. Bucket to be of brass 6 in. deep fastened 
with cone end and close-ended brass nut to pump rod, 
fitted with junk ring, secured with brass studs and nuts. 
To be fixed with studs and nuts of sufficient strength to 
flanges on condenser. Circulating pump to be double- 
acting 15 in. in diameter by 24 in. stroke fitted with brass 
chamber } in. thick in ly secured to centre flange of 
outer casing with ? in. brass studs and nuts. uter 
casing to be of the best close-grained cast iron free from 
defects. To have one suction and one delivery valve 
at each end 15 in. in diameter. Valve gratings, studs, 
oa and nuts to be brass. Valves to be steel plate 
No. B.W.G. thick, to be arranged accessible by con- 
venient doors without interfering with any working parts. 
Glands and neck bushes to be brass. Pump rod to be 
Muntz metal, solid rolled. Bucket to be of brass with 
recess turned in for packing and fastened to pump rod 
with cone end and denen ed brass nut. To be fixed 
securely to flanges on condenser with studs and nuts of 
sufficient strength. Feed and bilge pumps, two of each 
to be of the best close-grained cast iron free from defects, 
to be worked from ends of crosshead andarranged as shown 
on accompanying plan, fitted with all valve chests, 
valves, pipes, cocks, and connexions’ necessary for the 
efficient working of the pumps. Plungers to be brass 
54 in. in diameter, cast hollow with wrought-iron spindle 
passing through centre, firmly secured with close-ended 
brass nut and fixed to crosshead with nut and pin. Feed 
pumps to draw from hotwell. Bilge pumps to draw from 
each water-tight compartment. 

Donkey Enyines.—To be arranged so that they can be 
worked by hand, one to be fitted in each stokehole 8 in. 
in diameter of cylinder by 8in. stroke. To be fitted with 
all the necessary pipes, cocks, and connexions for their 
efficient working. To feed boilers, draw from hotwell, 
each water-tight compartment and the sea, and discharges 
overboard and on deck. Deck plates to be fitted and 
screwed to receive swan-neck hose-pipe and nozzle for 
washing deck. 

Copper Pipes.—Each boiler to be fitted with an internal 
steam pipe in. thick, perforated for one-third of cireum- 
ference on top side. All pipes to be copper, except bilge 
suctions, which are to be lead. Main steam pipe to be 
8in. bore by fin. thick. Branches from each boiler 5}in. 
bore by ;‘;1n. thick. All flanges, where not otherwise 
specified, to be lin. thick finished. Pipe for connecting 
superheaters 5} in. bore by ;*;in. thick, with branch for 
steam to auxiliary engines. Air pump’ discharge to be 
15in. bore by $in. thick, with branch for air pipe. 
Circulating pump suction to be 7 in. bore by yin. thick ; 
discharge 8 in. bore by din. thick. Main feed to be 4in. 
bore by ;*;in. thick ; flanges to be ?in. thick ; branches to 
each boiler 24 in. bore by ;°; in. thick ; flanges } in. thick ; 
main blow-off 34in. bore 4! = thick ; flanges ?in. 
thick ; branches from each boiler 2}in. bore by ,';in. 
thick ; flanges gin. thick ; brine pipes 1fin. bore by yj in. 
thick ; flanges in. thick, to be led into blow-off pipes ; 
donkey feed to be 3in. bore by ;*;in. thick ; branches to 
each boiler 24 in. bore by din. thick ; flanges — thick ; 
suction 24in. bore by 4 in. thick ; steam and exhaust pipes 
to be of suitable diameter and thickness ; all flanges to be 
of brazing metal, with collar cast on back and faced for 
jointing, also on back, for nuts to fit against ; all —_ to 
be arranged so that they can be easily got at, and well 
fastened with hangers; all steam pipes to be fitted with 
drain cocks and pipes, and covered with hair felt and 
canvas, and painted. 

Cocks, Valves, &c.—One throttle valve for each engine ; 
one stop valve for auxiliary engine ; one stop-cock on each 
donkey engine; one bilge injection valve ; one blow-off cock 
on ship’s side ; one main suction valve ; two donkey suction 
cocks; one air pump discharge valve; one circulating 
pump discharge valve ; one bilge pump discharge valve ; 
two feed suction cocks on hotweil; one feed escape valve 
on each main, with pipes led to hotwell ; one fireman’s 
ash cock with hose pipe and nozzle in each stokehole; all 
pumps to be fitted with pet cocks, air valves, &c. 

Gauges.—One Bourdon’s pressure gauge to indicate 
150 Ib. connected to each main steam pipe ; one compound 
gauge on each receiver; one vacuum gauge on condenser ; 
engine-room and stokeholes to be floored with 1fin. floor- 
ing, tongued and grooved, fixed to fore and aft runners ; 
stokeholes to be covered with }in. corrugated plate 
screwed to flooring. 

Winding Engine. —A horizontal engine with 14 in. 
o rengged and 20in. stroke, to be fitted up at one end of 
ship, same as in paddle steamer Kinloch. To be fitted 
with flywheel, brass steam cock, cylinder relief cocks, 
steam and exhaust pipes complete, a pinion with 16 teeth 
14 in. pitch, keyed on crankshaft and gearing into a wheel 
with 62 teeth by 4in. broad flanged to pitch line, keyed 
on a 2#in. diameter shaft, supported on 4 cast-iron 
standards. On this shaft two wrought-iron drums run 
loose, to be 2 ft. 6 in. in diameter by 124 in. broad, flanges 
10in. deep and driven by cast-iron friction clutches and 
brakes arranged for each drum ; clutches and steam cocks 
to be arranged with levers, rods, &c, so that they can be 
worked from deck; four pulleys running in cast-iron 
standards to be fixed on deck for each drum for carrying 





rope. All journals to run in gun-metal bushes. All cast 
iron used in the manufacture of these engines to be of the 
best Scotch brand, except where otherwise specified. 

Specification for Boilers.—To six in number, three 
fore and three aft, to be fixed fore and aft as shown on 
plan ; a superheater to be fitted as shown on plan to stand 
a working pressure of 75lb. per square inch. To be 
7 ft. Gin. in diameter by 16 ft. long with two flues 2 ft, 
9in. in diameter in each boiler, distance between tube- 
plates 6 ft. 10in., combustion chamber to be 2 ft. long, 
shell, end, and smokebox, tubeplates to be mild steel. A 
strip of each plate to be tested to Board of Trade require- 
ments. The test strips to be sent to the engineer of this 
company with full particulars of test stamped on. Flues 
and furnace plates to be best Yorkshire iron, Taylor, 
Cooper, Monkbridge, Farnley, Lowmoor, or Bowling 
Company’s best quality and make. 


Thickness of plates shell 

End and tube-plates —.. 

Furnace back-plate ot Pe 

Flue and furnace covering __... WY ae 
Longitudinal seams to be butt-jointed with double butt 
straps yz in. thick to be double rivetted. Circular seams 
to be lap-jointed and single rivetted ; end plates to be in one 
piece flanged inwards, and single rivetted to shell, and 
outwards to receive flues and single rivetted, smokebox 
tubeplate to be in one piece flanged inwards, and single 
rivetted to shell. Flue plate to be in one piece butt- 
jointed with double butt straps, joint to be below fire- 

rs. Tube and back-plates cole in one piece, tubeplate to 

be flanged outwards and single rivetted to covering plate. 
Back plate to be flanged outwards for receiving flues, and 
inwards for covering plate and single rivetted to both. 
Rivets to be of the best Yorkshire rivet iron }¥ in. in dia- 
meter 2kin. pitch, double rivetted joints 2}in. pitch, 
chain rivetted. Tubes: each boiler to be fitted with 121 
iron tubes of J. P. Piedbeuf and Co.'s, Diisseldorf, 
34 in, external diameter by No. 8 B.W. G. by 7 ft. 04 in. 
long ; stay tubes to be not less than ge thick, to be 
screwed into furnace tubeplate and double nuts in smoke- 
box ditto. Common tubes to be expanded with Dudgeon’s 
mandrel and rivetted in firebox projecting } in. in smoke- 
box. Staying end plates and furnaces to be stayed in 
accordance with Board of Trade regulations. 

Brass Mountings.—Each boiler to be fitted with two of 
Adams’ safety valves to Board of Trade regulations, one 
of Bourdon’s pressure gauges to indicate 150 lb. pressure, 
and one safety valve on each superheater at least 3 in. in 
diameter ; one set of glass water gauges ; three test cocks ; 
one scum cock, 1? in. diameter, fitted with internal pipe 
and dish; one blow-off cock 2} in. in diameter; one 
whistle cock and whistle; one drain cock fitted on each 
superheater ; one donkey steam cock. 

Stop and Check Valves.—All stop valve chests to be of 
the best close-grained cast iron, all check valves to be 
brass valves, liners, spindles and glands to be of brass. 
Bridges to be of hammered iron. Each boiler to be fitted 
with one - in. in diameter stop valve ; one main feed screw 
down check valve; one donkey feed screw down check 
valve ; one 8} in. in diameter stop valve on each super- 
heater ; one 5}in. stop valve at each end of pipe connect- 
ing fore and aft boilers ; one stop valve and pipe from 
main steam pipe to condenser to procure vacuum before 
starting. ‘All whe mountings to be of the best gun-metal. 

Firedoors, Bars, &-c.—Cast-iron firedoors to be fitted on 
furnaces, back bar blower to be cast solid with door frame, 
front to be cast solid with dead plate and damper frame, 
bars to be cast iron in one length 5 ft. long. 

Mud and Manhole Doors.—To be arranged so that all 
parts of the boiler will be accessible for cleaning. Joints 
tobe made inside, and to have a double-rivetted strengthen- 
ing ring inside, doors to be wrought iron secured with 
wrought-iron bolts and strong crossbar. 

Rivetting.—All rivetting, where practicable, to be done 
by hydraulic machines. 

Testing. —The boilers to be tested by hydraulic pressure 
(with warm water) to 150 lb. per square inch on the con- 
tractor’s premises (all mountings to be fitted and jointed 
on the boilers previous to their being tested), due notice to 
be given before the boilers are tested, so that the com- 
pany’s engineer or his deputy may be present when tests 
aremade. Two funnels 5 ft. 3in. in diameter of suffi- 
cient height to give efficient draught fitted with casing 
shrouds, &c., complete. 

Painting.—Boilers to receive two coats of best orange 
lead oil paint after they have been tested, and after they 
are put on board to be covered with non-conducting com- 
position at least 3 in. thick, covered with wire netting. 

Tools, &c.—A complete set of engine-room, boiler, and 
tube cleaning and firing tools to be supplied, including one 
complete set of wrought-iron spanners to fit every nut, 
case-hardened and polished bright; one pair of 5-ton 
purchase blocks; one pair of 2 ton purchase blocks ; four 
ash buckets ; four water buckets ; six deck buckets ; one 
vice fixed ; one ratchet brace and six assorted drills; one 
copper hammer ; two lead hammers ; one plying hammer ; 
one fore hammer ; two hand hammers; six pin punches 
assorted ; two coal hammers ; six colliers’ lamps; six tube 
space lamps; six water gauge lamps; six brass engine- 
room lamps; one 20 gallon iron oil tank with glass gauge 
and index ; one 10 gallon iron tallow tank ; one 4 gallon 
oil measure ; six assorted oil feeders; one quart copper 
tallow kettle ; one quart iron tallow kettle; small iron 
tank to be fitted in stokehole with draw-off cocks, having 
drain cocks from safety valves led into it. Proper key 
racks, trays, waste lockers, &c., to be fitted in engine- 
room. 

General Stipulations.—The engines, boilers, &c., to be 
made of the best materials of their respective kinds. The 
workmanship to be of the best description, fitted and 
furnished in every respect in the most complete and 
workmanlike manner, and to the entire satisfaction of 
the locomotive engineer of this company, who reserves 
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the work during its construction, 
either himself or any one he may appoint; he also reserves 
the right of rejecting any materials or workmanship that 
may not be in accordance with specification and plans 
supplied. All detail drawings to be submitted to the 
locomotive engineer of this company for ap roval, and all 
disputes that may arise in connexion with the engines, 
boilers, &c., shall be referred to and decided by him, and 
his decision shajl be binding. All patent rights and 
royalties to be paid by the contractors. : 

‘All materials ordered for this steamer, hull, engines, and 
boilers, when passed by this company’s engineer, shall 
become the property of the North British Railway 

ny. 
ome = al to be delivered at Granton at the expense 
of the builders (marine insurance excepted) within 
months after date of order. | : , 

A Bin. scale drawing, showing side and end elevations 
and plan of engines, boilers, paddle-wheels, &c., complete, 
to be furnished by the contractors when the vessel is 
delivered. ie ‘ 

This specification is intended to embrace every requi- 
site whatever for the completion of the ship, but in case 
it does not, the contractor is, notwithstanding, to com- 

jlete the work without any extra cost, and no extras will 
Gs allowed unless written authority is given by the 
company’s locomotive engineer. 


the right of inspecting 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Thursday’s warrant market 
was a shade easier, but a good business was done in the 
forenoon at from 50s. 24d. down to 50s. cash, and at 
50s. 44d. down to 50s. 3d. one month, the close bein 
buyers at 50s. 1d. cash and 50s. 34d. one month, an 
sellers near. The market was flat in the afternoon, with 
only a moderate amount of business transacted at from 
49s. 114d. to 49s. 10d. cash. At the close of the market 
there were sellers asking 49s. 10d. cash and 50s. 1d. one 
month, and buyers offering 1d. per ton lower. The 
market was rather firmer on the fol owing day, and trans- 
actions were reported during forenoon ‘Change at from 
49s. 11d. up to 50s. 04d. cash, also at 50s. O}d. up to 
50s, 3d. one month, and at the close buyers were offering 
50s. cash and 50s. 3d. one month, with sellers near. Busi- 
ness was done in the afternoon at 50s. a to 50s. 14d., 
and back to 50s. 04d. cash, also at 50s. 4d. to 50s. 34d. one 
month, and there were sellers at the close asking 50s. 04d. 
and 50s, 34d. cash and one month respectively, and buyers 
offering $d. per ton less, The market was very steady on 
Monday, and business was done on forenoon Change at 
from 50s. 14d. down to 49s. 11}d cash, and at 50s. 44d. to 
50s. 3d. one month, the close being buyers offering 50s. 
cash, and 50s. 3d. one month, and sellers seeking 1d. per 
ton higher. Business was done in the afternoon at from 
50s. 1d. to 50s. a cash, and at 50s. 4d. to 50s. 44d. one 
month; the market closing with sellers wanting 50s. Se 
cash, and 50s. 44d. one month, and buyers near. e 
market opened strong yesterday, but was weak at the 
close, pti prices showed a decline of 2d. on the day. 
Business was done in the forenoon at from 50s. 1d. up to 
50s. 2d. cash, and at 50s. 34d. to 50s. 44d. one month; 
and at the close of the market there were buyers offering 
50s. O4d. cash, and 50s. 34d. one month, and sellers near. 
In the afternoon the quotations ranged from 50s. O4d. 
down to 49s. 114d. cash, and from 50s. 3d. to 50s. 24d. one 
month, sellers at the close seeking 49s. 114d. cash, and 
50s. 24d. one month, and buyers near. Business was done 
during this forenoon’s market at from 49s. 114d. to 49s. 11d. 
cash, and at from 50s. 24d. to 50s. 2d. one month, the close 
being buyers at 49s. 11d. cash and 50s. 14d. one month, 
and sellers near. In the afternoon from 49s. 114d. to 
49s. 11d. cash, and 50s. 2d. one month were the quota- 
tions; the market closing with sellers at 49s. 114 cash, 
and 50s. 2d. one month, and buyers near. The firm- 
ness that was excited in the warrant market this 
day by the announcement of the brilliant result of 
the British arms in Egypt was counterbalanced by the 
advance in the Bank rate of discount to 5 per cent. on 
the following day. Since then there has been no special 
feature to characterise the market. Orders are coming 
forward to a moderate extent from the Continent and the 
United States, and the home demand continues to be 
very good ; indeed, there is a general briskness in the 
trade, but the warrant market has been quiet pending 
the results which are to follow the breaking up of the 
restrictive agreement that has existed during the t 
twelvemonth in regard to the make of —— t is 
expected that the Gartsherrie and other makers of first- 
class brands will blow in some additional furnaces, as 
the demand for the best qualities has of late been greater 
than the output, but no increase is expected in the pro- 
duction of the lower qualities beyond what is customary 
in the ordinary working of a blast furnace. During 
last week there was a decrease in the stock of war- 
rant iron in the public warrant stores to the extent of 
about 800 tons, and during the past ten weeks it 
was rather under 8000 tons, out of a stock amount- 
ing to 636,000 tons at the beginning of July. Shipping 
iron has been in fair request, and prices are all firm. 
Last week’s shipments amounted to 10,902 tons, as com- 
pared with 10,629 tons in the preceding week, and 
14,449 tons in the corresponding week of last year. To 
the United States there were shipped 1500 tons, to Canada 
900 tons, to India 200 tons, to Australia, &c., 332 tons, to 
Italy 1235 tons, to Germany 1089 tons, to Russia 1385 
tons, to Holland 250 tons, to Belgium 270 tons, and to 
other countries. The number of blast furnaces at present 

in operation is 109, as against 120 at this time last year. 
Another Extraordinary Atlantic Passage.—The Guion 
Line steamer Alaska has just completed another extra- 
ordinary voyage from New York. On Tuesday, Sep- 








tember 12th, she started on her voyage at 7 o'clock 
evening, New York time, or 11.30 Greenwich. Yesterday 
afternoon she passed Browhead signal station (Ireland) at 
ten minutes past two, and she was expected to cross the 
bar of the Mersey at two o’clock this (Wednesday) morn- 
ing at flood tide. It will thus be seen that the problem 
of a seven days’ trip from New York to Liverpool has 
almost been solved, for the actual time occupied on this 
trip by this hitherto unrivalled steamer on her voyage 
from New York to the Irish coast was 6 days 14 hours 
and 48 minutes, and to Live l, if she arrived as 
expected, 7 days 2 hours. The daily runs were 281, 397, 
395, 400, 402, 406, 401, and 99; total, 2781 miles. 


The Ship Joiners’ Strike.—Contrary to the expectations 
of many persons, the dispute between the ship joiners of 
the Clyde and their employers still continues; but it 
ought to be mentioned that the strike does not reach to 
the shipbuilding yards of Dumbarton, Port-Glasgow, or 
Greenock. On the part of the associated employers there 
have been negotiations opened with the view of bringing 
~ from the east coast and from various parts of 

ingland, but the threat to do so seems to sit lightly on 
the shoulders of the workmen who are on strike, as the 
wages paid on the Clyde are said to be lower than in other 
seats of the shipbuilding industry. Gradually the number 
of men on strike is being mer ref as every now and then 
batches of them leave for other places where employment 
is offered tothem. A number of the German workmen 
who came over a short while since to finish the woodwork 
of the North German Lloyd’s steamer Werra, are working 
late at night, and they continued at work over last Sunday 
and the Sunday previous. The men in the employment 
of Messrs. Robert Napier and Sons never came out at all, 
and it may also be stated that a number of ship joiners are 
working in at least four other yards above Dumbarton. 


The Proposed Dock Extension at Burntisland.—At a 
meeting of the Burntisland Harbour Commissioners held 
last week, the scheme for extending the dock accommoda- 
tion which has been talked of for many months, and 
which has had the support of the Fife coalmasters and 
other persons, got;the quietus, most ofthe members present 
expressing approval of the views which had been uttered 
by Mr. Walker, one of the representatives of the North 
British Railway Company, and which were dead against 
the scheme. 


Proposed New Railway between Alloa and Kirkcaldy.— 
It is understood that a parliamentary survey is now 
being made for a railway intended to form a connexion 
between the Caledonian line at Alloa and the east coast 
at Kirkcaldy. On leaving North Alloa the line will take 
the coast by the villages of Kincardine-on-Forth, Culross, 
and Torryburn. It then strikes inland to Dunfermline. 
passing through the mineral district to the west of that 
town, and will be continued through Crossgates, Doni- 
bristle, and Auchtertool down through the Tiel Valley to 
the south side of Kirkcaldy, where the line will come 
along the Sands Road. 








NOTES FROM THE SOUTH-WEST. 

Depreciation in the Value of Collieries.—The striking 
depreciation in the value of collieries in North Wales was 
illustrated at Chester on Monday, when Messrs. Churton, 
Elphick, and Co. offered for sale the Flint Colliery, 
situate near Flint, with a branch railway and sidings to 
the Holyhead line in full work, and now raising from the 
Brassey thick coal and 5 ft. seams, 800 tons of good coal 
per week. , In addition there is a cannel seam partially 
worked, and the lower 4 ft. seam intact. The coal mines, 
under a surface area of 820 acres, are held under lease for 
terms having upwards of eighteen years to run at mininum 
rents. There are threefshafts geared for ‘winding, and 
fitted with three high-pressure winding engines a a 100 
horse power pumping engine, with seven steam boilers. 
The auctioneer said a short time since 35,000/. was offered 
for the property. The biddings commenced at 500l., and 
proceeded by increments to 1500/., .» 27001., and 
28007. Atthis price, no further bids being obtainable, 
the colliery was withdrawn. 


Graving Dock Extension at Cardiff.—An important 
addition to the existing graving docks at Cardiff is about 
to be supplied by a company of which Messrs. Morel 
Brothers and Gibbs, in conjunction with Mr. H. Watkin 
Lewis, of Treherbert, are the chief promoters. It is under- 
stood that these parties have secured from the Marquis of 
Bute a concession, on very favourable terms, of one of the 
most eligible sites at the Bute Docks, for the construction 
of a graving dock of larger dimensions than any of the 
existing graving docks of the port, and that one of the 
objects which the company have in view is the building of 
iron ships of large tonnage. The new graving docks will 
be worked in connexion with the old Bute Iron Works on 
the River Taff, started about fifteen years since: by the 
late Mr. Scott Russell, and subsequently carried on by the 
late Mr. Maudslay. These works were acquired in the 
early part of the present year by Messrs. Morel, and it is 
a of the new undertaking to incorporate with them the 
oundry business at:Treherbert. Mr. Watkin Lewis will be 
the manager of the new company, which will be registered 
immediately, and the operations of shipbuilding, pending 
the construction of the new graving dock at the south- 
west corner of the Roath Basin, will be carried on at the 
Bute Iron Works, while repairs, castings, &c., will be 
executed as formerly at Mr. Lewis’s foundry in the 
Rhondda Valley. 


The Swansea Valley.—Trade remains in much the same 
state. The demand for tin-plates is not quite so great, but 
prices do not exhibit any weakness. The exports for the 
eight months ending August, 1882, have been 181,856 tons, 
against 125,514 tons for the same period of 1881, an evident 
sign that stocks have materially decreased in the Un ted 


States. The spelter manufacturers are doing well. The 
steel trade is fairly active. 

Steel Making at Blaenavon.—The Blaenavon Iron and 
Steel Company’s Bessemer two converters turned out 
1803 tons in eleven and a half consecutive turns ~— 
the week ending September 9. This is the largest Englis 
make on record in one Bessemer pit, although some pits 
have three converters. The steel is made by the direct 
process, and is of good quality, as shown by the tests of 
the tyres, rails, bars, &c., manufactured in the works. 


Cardiff Water Works.—On Friday the members of the 
Water Works Committee of the Cardiff Town Council 
made their annual‘inspection of the water works at Cogan, 
Llandough, Ely, and Lisvane. The party drove in breaks 
first to n, where the reservoir is situated, from which 
Cogan and the lower districts are supplied. From thence 
they proceeded to Llandough. e reservoir here is 
stationed at a higher point, being 48ft. above the 
Ordnance datum of Penarth Head, and from this 
reservoir Penarth town obtains its water. These two 
reservoirs provide an ample supply for the two distrieta 
dependent upon them, and would probably be found 
to be adequate for the requirements of a population 
of nearly twice the number. The next place visited by 
the committee was the Ely pumping station, where a new 
culvert has just been placed on the northern side of the 
river. This culvert effects an appreciable increase in the 
water supply, and will be found serviceable in the case of 
drought. Both the existing culverts are by the side of the 
river, the one on the north and the other on the south, 
and they are at a depth of about 23 ft. below the level of 
the ground. The water gathered there is not the water of 
the river, but the water obtained by gravitation from 
higher ground and from springs. From Ely the committee 
went on to Lisvane. The reservoir here has a capacity 
of 80,000,000 gallons, and from it Cardiff is principally 
supplied. In close proximity to this place, it is intended 
to construct a new reservoir recommended by the borough 
engineers, Mr. Williams and Mr. Bateman. The site of 
this reservoir, which is to be capable of holding 300,000,000 
gallons of water, was marked out with flags. It comprises 
80 acres of laud, but the actual water area will only be 
about 60 acres. This is about four times the size of the 
present reservoir. 


The Proposed Freighters’ Dock-—The freighters of Cardiff 
have not made any important advance in the arrange- 
ments for the construction of their proposed new dock 
since the date of our last report. They state that the 
preparation of the detailed plans and estimates is still in 
progress, but there is reason to believe that this is not the 
only cause of the delay which has occurred. - Difficulties 
have arisen in regard to the acquisition of the land 
required for the undertaking, more particularly the rail- 
way, which, according to the present scheme, is to pass 
over the property of several owners. 

Newport.—There has again been every indication of 
activity at the local docks, collieries, andiron works. The 
quantity of coal sent away has been rather above the 
average, and, judging from ap’ neces, there is likely to be 
a large and sustained demand for this article throughout 
the winter. Prices are firm. The shipments of iron and 
steel have not been heavy, but the make at the works 
is large, and apparently increasing. Orders for iron are 
plentiful, and could be booked ahead in considerable 
number did manufacturers care to risk business at pre- 
sent prices. In steel there is‘ also a healthy tone, and tin 
plates show improvement. Last week’s pe Masse bm com- 

rised 40,397 tons of coal and 1500 tons of iron. From 
ilbao there came to hand 4105 tons, and from other 
sources 940 tons of iron ore. 


The Landore Steel Works.—The company owning these 
works is about to erect two new furnaces. 


Proposed Dock Works at Newport.—The Newport Dock 
Company are said to be contemplating a new lock 500 ft. 
in length, so as to admit the largest vessels afloat. Men 
have been boring on the east side of the dock to ascertain 
the quality of the soil. The borings have been 60 ft. 
deep, and have revealed a variety of soil—sand, vel, 
and clay. If these prove unsatisfactory the west side will 
be tried. Similar borings are being made in relation to 
new works at the Alexandra Dock. 

Cardif.—The port has been supplied with a large and 
regular quantity of tonnage, and business has continued 
active. One or two cargoes of exceptional size have been 
got away. With regard to large steam coal, while it can 
scarcely be said that there is any immediate tendency to 
advance, yet prices are just in that state when a very 
slight improvement in the demand would cause an upward 
movement. Small steam coal remains firm. atent 
fuel, with both ey and small coal high in price, is 
necessarily quoted at full figures. It is stated that the 
prices asked in connexion with a French Government 
order for 240,000 tons of briquettes were higher than the 
figures fixed by the authorities. There is little change to 
note in iron ore, of which fair quantities continue to come 
forward. Last week’s clearances comprised 138,119 tons 
of coal, 3094 tons of iron, 2164 tons of patent fuel, and 
2104 tons of coke. From Bilbao there were received 4438 
tons, and from other places 637 tons of iron ore. 


The North Wales Colliers.—The North Wales colliers on 
Saturday gave their employers notice of an advance in 
wages of 15 | oo cent., and have resolved to suspend work 
on the 1st of October unless an increase in wages is mean- 
while conceded. Only three months have elapsed since 
the Welsh miners resumed work after a strike of eight 
weeks, after which ba J yielded to a reduction of 5 per 
cent. The North Wales coal trade during the past five 
weeks has been brisk, as well as the iron trade, and it is 
generally believed some concession will be made by the 
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ADMIRAL VON HENK ON IRONCLAD 
SHIPS. 

In our leading article of the 14th of July last, on 
the bombardment of Alexandria, we described the 
experience which had been obtained with our iron- 
clad ships during the action, so far as the reports 
that had been received enabled us to do, and called 
attention to the points bearing ‘on naval warfare 
which had thus been brought into prominence. 
There is little to add to what we then said about 
the performances of the fleet. Its offensive powers 
were shown by the rapidity with which the forts 








were silenced ; and the value of its defensive protec- 
tion was proved by the fact that although some of 
our ships were struck many times, there were few 
penetrations, and our victory was thereby rendered 
almost bloodless. The unarmoured gun vessel, 
Condor, which so distinguished herself by bravely 
engaging one of the forts at close quarters, was 
fortunate in not being met with such a well-aimed 
fire as some of the ironclads did. She owes her 
— largely to the fact of not having received a 
it 


it. 

As before stated, the points bearing on general 
naval warfare, which have been brought into most 
striking prominence by this bombardment, are 
three in number. The first is the great protection 
afforded by armour plating to the lives of the crew, 
and the machinery and fighting appliances; the 
second is that, notwithstanding all that has been 
done in arming ships with rams and torpedoes, 
artillery must continue to hold its place as the chief 
offensive weapon ; and the third is the great diffi- 
culty of fighting with precision in the midst of the 
smoke which begins to accumulate as soon as the 
first gun is fired. All these are matters of primary 
importance, and will command the attention of 
those interested in the construction and handling 
of ships of war. Already foreign observers are 
at work in examining the results of the action, and 
pointing out the lessons to be learned from it. The 
Germans, as usual, are early in the field of criticism, 
and Vice-Admiral von Henk—for some years at the 
head of the constructive branch of the German 
Navy—has published an article in a military 
periodical on the subject, a summary of which 
appeared in the Times of the 14th inst. His conclu- 
sions agree singularly with those expressed by us on 
the 14th July. He considers that experience and 
observation up to date prove: First, that un- 
armoured ships’ cannot maintain a fight of any 
duration against the heavy guns of ships and forts. 
Secondly, that iron-plating is still an effectual 
defence against the heaviest guns, and consequently 
indispensable for battle-ships. Thirdly, rams and 
torpedoes are, indeed, formidable weapons in sea 
fighting, but cannot supersede artillery as the chief 
means of defence. 

The above conclusions are arrived at from a 
review of the history of naval warfare since the in- 
troduction of shell guns. Admiral von Henk con- 
siders it desirable to draw as many lessons as pos- 
sible from every event in this field, and thus in- 
crease our experience; because military history 
has as yet furnished but few materials for form- 
ing a final judgment as to the value of armour- 
plating for ships, the purposes aimed at in its use, 
and whether these purposes have really been 
attained. He commences at the year 1850, soon 
after whieh shell guns began to be employed as 
naval weapons. Their use soon diminished the 
value of the old line-of-battle ships carrying 80 and 
100 guns each, while the introduction of steam 
made the construction of ships more complicated 
and increased their vulnerability. This was shown 
conclusively in the Crimean War, when many of the 
best Turkish line-of-battle ships were set on fire and 
burnt by the Russian shells. Admiral von Henk 
goes on to the American war, in which the 
Merrimac attacked four wooden frigates and de- 
stroyed two of them, but the next day was obliged 
to retreat, severely damaged, after an engagement 
with the ironclad ship:Monitor. At the battle of 
Lissa, when seven Austrian ironclads were opposed 
to eleven Italian, the armour of the ships was about 
equal in strength on both sides, but the Italians 
were stronger in artillery. The relative strength of 
armour and guns was then about what it is now. 
The loss on board each of the armour-clad ships was 
very small, being only thirty-three killed on the 
Austrian side out of 7000, but in the unarmoured ship 
Kaiser the casualties were twenty-two killed and 124 
wounded, or two-thirds of the whole crew. The 
Admiral says that the battle of Lissa was an elo- 
quent advocate for the incipient system of armour- 
plating ships of war. In the engagement between 
the two British unarmoured ships and the Huascar 
in 1877, the latter had to be allowed to escape on 
account of the danger of approaching her. As to 
the fish torpedo, he considers that we have as yet 
no experience of that new, malignant, and deceitful 
weapon, for the published reports of the Russo- 
Turkish war are so untrustworthy that one can 
found no opinion upon them. 

Coming to the bombardment of Alexandria, 
Admiral Henk says that several of the ships were 
hit and damaged. The flagship Alexandra suffered 








most. She had fourteen shots in her hull. One 
shell went through her deck and burst in the Ad- 
miral’s cabin, another in the captain’s, while others 
went through the funnel and shattered the long 
boat. The Sultan and Superb were also severely 
punished by the enemy’s shot. The Superb got 
twenty-three shots from Fort Ada, though most 
of the shots from this fort fell either short of, or 
beyond the ships. Thereason why the Condor and 
other gunboats suffered so little is partly on account 
of their small size, but chiefly because of the 
unskilfulness of the Arab gunners. The position of 
the ships wasunfavourable, as the sun interfered with 
the aim of the gunners, and the wind was also 
against them. After the first volley a cloud of 
smoke arose and made it difficult to see from the 
ships whether their shots took effect. Only from 
the top of the masts could it be judged approxi- 
mately whether, and how much, each shot fell short 
of, or went beyond, itsmark. The same difficulty 
arose after each volley. The 1700 Ib. shells of the 
Inflexible are said to have had a most demoralising 
effect upon the Egyptian soldiers, but special notice 
is due to the great resistance offered by the earth- 
works to the fire from the ships. The loss of the 
Egyptians is unknown. Although so many shots 
went through the ships, the only penetration was 
in the unarmoured non-fighting portions. Not one 

ierced the armour of any ship. The total English 
oss was five dead and twenty-eight wounded. 
Neither attack nor defence were, however, normal, 
for it admits of no doubt that if the English iron- 
clads had been opposed to European forts, with 
modern guns, skilled gunners, and a number of 
swift torpedo boats and of sea mines, they would 
not only have had a hard time of it but would have 
suffered much damage and loss of life. 

Admiral von Henk concludes that the lessons to 
be drawn from the bombardment of Alexandria are 
the following : 1. The great value of armour-plating 
for protecting the men, the engines, the gun plat- 
forms, and the most vital inner parts of the ships. 
2. The necessity of using the heaviest guns first, at 
the beginning of the attack, in order to diminish 
the difficulties of aiming well, manceuvring, and 
guarding against torpedo boats, caused by the 
smoke. 

These opinions agree with those expressed by us, as 
already referred to, and will doubtless form subjects 
of discussion for some time to come among naval 
men. The smoke difficulty is a serious one, and 
has been but little considered. It is certain that 
the dense smoke produced as soon as firing com- 
mences will embarrass very much the evolutions of 
the various ships of a fleet, and often make it 
very difficult for them to manceuvre and attack with 
precision. This will give the opportunity for fast 
torpedo boats and rams to rush in unperceived and 
give the coup de grace to large and heavy ironclads. 
The best position for a look-out in these circum- 
stances has yet to be discovered ; and also the best 
mode of making it somewhat secure. The tops 
furnished the most obvious and available means for 
the purpose at Alexandria ; but their frailness and 
insecurity disqualify them from being anything 
more than a perilous and temporary refuge. This 
matter is deserving of the careful attention of naval 
men, and the conduct of future navalactions will 
depend largely upon it. 

The high value of artillery as the primary offen- 
sive weapon in ships admits of no question, particu- 
larly after such an experience as we have had at 
Alexandria, where the gun was the only arm which 
could be employed. The ram and torpedo are 
effective and deadly weapons, but must be subordi- 
nate-to the gun, and in this case the former would 
have been useless, however well our ships may 
have been supplied with them. It is suggestive to 
note that Admiral von Henk calls the fish torpedo 
a deceitful weapon. The Germans have had great 
experience in its manipulation, and have experi- 
mented with it on a large scale; but it would 
appear that they have not any great confidence in 
its practical value. 

The remarks upon the great value of armour- 
plating in protecting the lives of the crew, and the 
machinery and fighting appliances of a ship, form an 
interesting commentary upon Sir W. Armstrong’s 
presidential address to the Institution of Civil Engi- 
neers in January last, when he advocated that ships 
of war should be constructed without armour-plating, 
and made “freely penetrable.” He argued that 
as it is possible to make a gun that will pierce a 
target composed of the thickest armour a ship can 
carry, armour-plating is therefore devoid of pro- 
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tective value; and that as unarmoured ships can 
be so divided into compartments as to be practically 
unsinkable, armour-plating is not necessary to pre- 
serve them from destruction. These arguments, as 
we showed in our issue of 20th of January last, only 
show how narrow and erroneous the views of 
specialists often are, even though they may have 
risen to the eminence of Sir W. Armstrong. We 
then pointed out, and the recent action has proved 
it, that armour has a very high defensive value, 
even though it may not make a ship absolutely 
invulnerable against any imaginable attack—that it 
is a great protection to life, and against the disable- 
ment of the guns. It is of no use to make a ship 
unsinkable if she can be penetrated through and 
through by the enemy’s shells, and the crew and 
fighting appliances destroyed. The bombardment 
of Alexandria will lead to a more correct apprecia- 
tion of the value of armour than has formerly been 
general ; as it is certain that but for what Sir W. 
Armstrong would call the ‘‘ obsolete” armour- 
plating of our ships, there would have been very 
many more casualties and much damage done. 

The German admiral takes an impartial, correct, 
and practical view of the question ; and is right in 
stating—what is after all an unfortunate neces- 
sity—that armour-plating is still an effectual defence 
against the heaviest guns, and consequently indis- 
pensable for battle ships. 








WHARF MOORINGS. 


Amone the great variety of strains which require 


to be investigated and provided for in engineering | 
axis of the hole in the eye-bolt or staple being hori- 
| zontal—the mooring is liable to be unduly strained 


practice, there are perhaps none so irregular, or so 
difficult to estimate with any degree of precision, 
as those to which moorings for ships are subjected. 
There are also few instances where insuflicient 
strength or other deficiences may lead to more 
disastrous consequences than the failure of this 
important provision for the safety of vessels while 
in port. 

he amount of information relative to the form 
and strength of ships’ moorings which can be 
gathered from engineering literature is small and 
difficult to obtain, and little, if any, attempt seems 
to have been made to reduce the considerations 
connected with the subject within such practical 
limits as would permit of the application of some 
simple method of determining the best form and 
material, and the strength required under the vary- 
ing circumstances which occur in practice. 

The subject acquires additional importance from 
the fact that within a comparatively recent period 
the size of the vessels frequenting most of our ports 
has greatly increased, and the mooring accommo- 
dation which a few years ago was considered sufli- 
cient for the class of vessels then to be provided 
for, must now in many instances be regarded as 
unsafe for vessels of the superior size and tonnage 
now so generally employed. 

Moorings naturally divide themselves into two 
classes, namely, those on shore and those afloat, 
the former consisting of posts, bollards, hooks, 
timber heads, rings, &c.; the latter of floating 
buoys securely anchored to the bottom and fur- 
nished with large shackles or other suitable means 
for the attachment of chains and ropes. We pro- 
pose at present to confine our attention to moorings 
of the first mentioned class, or those on shore, 
and endeavour to furnish a few considerations of a 
simple and practical character relative thereto, and 
likely to be found useful in determining their 
strength, dimensions, &c. 

The most primitive form of wharf mooring con- 
sisted of a timber post sunk into the ground for 
about two-thirds of its length ; this, however, is 
weak and short-lived and liable to be cut and worn 
by the friction of ropes and chains. To this suc- 
ceeded a built post having a solid timber core pro- 
tected on the exposed surface with oak or other 
hard-wood flitch pieces. Many of these are still in 
use, but are open to the objections already men- 
tioned, and their cost is not inconsiderable. 

The substitution of stone for wood formed the 
first substantial improvement of more recent date, 
granite being generally preferred, and mooring posts 
of this material may still be seen in many harbours. 
Their dimensions vary from 1 ft. 6 in. to 3 ft. 6 in. 
diameter at top. Taking the top diameter as a 
unit, the diameter at the ground level is usually 
about one-tenth less, which is found to give suffi- 
cient taper to prevent any tendency for hawsers to 
slip upwards. The stone is generally set in con- 
crete, and stands rather less than its own diameter 








above ground, a length of not less than two 
diameters being imbedded in the concrete below 
the quay surface; the root or lower portion is 
very roughly squared with the hammer, the exposed 
surfaces being of course smoothly chiselled. 

Granite possesses many advantages, and when 
properly proportioned and neatly chiselled a moor- 
ing post of this stone presents an excellent appear- 
ance, and is well calculated from its hardness to 
resist wear. It is, however, comparatively deficient 
in transverse strength, and on this account not well 
fitted to resist the sudden and severe strains to 
which it is occasionally subjected, as will be sub- 
sequently shown ; the dimensions also required to 
provide sufficient strength are such as to render a 
moooring of this kind inconveniently large and 
obstructive. 

In ports and harbours where the range of tide is 
comparatively small, it has been a usual practice 
to insert wrought-iron rings in the face of the quay 
walls, secured by massive eye-bolts or staples passing 
through the walls and furnished with nuts and large 
washers. Such moorings are occasionally found 
useful on account of the advantage they possess of 
being easily approached from the water, and when 
recessed into the quay face present little obstruc- 
tion. The rings and staples are usually made 
from bar iron 3in. to 6 in. in diameter, the 
internal diameter of the former varying from 16 in. 
to 24 in. 

Simple as these moorings may appear, a grave 
mistake may be made in the manner of hanging the 
rings ; if the ring is hung so that its plane is free 
to move from the vertical to the horizontal—the 


owing to the pull of the mooring chain or hawser 
being approximately parallel to the direction of the 
line of quay, and causing the ring to be nipped or 
jammed in the staple or eye-bolt, the strain being 
thusmultiplied by a certain amount ofleverage which 
in some cases may be represented as equivalent to 
the ratio of the semi-diameter of the ring to the hori- 
zontal thickness of the staple. An instance in 
which this mistaken method had been adopted came 
under the writer’s notice, a ring of 3 in. round iron, 
subsequently found to be of excellent quality, being 
broken by a strain which, owing to the size of the 
chain through which it was applied, could not have 
exceeded 36 tons. If the strain had been fairly 
applied the ring would probably have required 180 
to 200 tons to produce fracture. Mooring rings of 
this description should, therefore, be hung so that 
the plane of the ring shall be vertical in all posi- 
tions, or in other words, the axis of the hole in the 
eye-bolt should be vertical and not horizontal. 

Large wrought-iron hooks, secured by strong 
chains to anchor stones sunk in the ground, have 
been occasionally used as a substitute for posts, 
particularly when the surface of the wharf is 
covered with warehouses extending to within a few 
feet of the water, and thus rendering the employ- 
ment of ordinary mooring-posts somewhat incon- 
venient. Moorings of this description, although 
possessing the advantage of occupying a compa- 
ratively small space, cannot be considered as 
suitable for the use of large vessels, the dimensions 
required to provide sufficient strength making the 
hooks inconveniently heavy and awkward to handle, 
nor have they in every instance been found to work 
satisfactorily even for vessels of moderate tonnage. 

Economy of space is admittedly of much import- 
ance in cases such as that just referred to; the 
advantage, however, is liable to be over-rated and 
should certainly not be allowed to interfere with 
the perfect efficiency of the mooring. 

It is unnecessary to refer to moorings of a minor 
description, such as timber-heads, bollards, &c., 
which are generally designed to meet special 
circumstances. 

Probably of all forms of permanent wharf moor- 
ings, the hollow cast-iron post possesses the greatest 
advantages ; it is cheap, Fant and comparatively 
light, and when properly proportioned greatly 
exceeds stone in transverse strength, occupying, 
therefore, much less space ; its hard surface also is 
better calculated to resist the friction of heavy 
mooring chains. 

In order to arrive at a practical estimate of the 
strains to be provided for, the strength of the 
chains used to secure the vessels to the wharf 
should be considered. The anchor chain being the 
strongest carried by the ship and conveniently 
placed, is very frequently used for mooring purposes 
the strength of these chains being regu ated accord- 





ing to the tonnage of the vessel, and it may be 
safely assumed that, unless under very exceptional 
circumstances, a vessel lying alongside a wharf, 
which is generally more or less sheltered, is 
extremely unlikely to cause a strain greater than 
can be borne by such a chain. 

The following Table, extracted from Lloyd’s 
Regulations, shows the breaking test for the 
anchor chains of some of the larger class of ships. 





| Size of Studded | 


Ship’s Tonnage. | Chain. Breaking Test. 





tons, 


1000 
1600 
2000 
2500 
3000 





Considering for the present the maximum strain 
which can be applied through a 2,5; in. studded 
chain, viz., 135 tons, it will be sufficient to provide 
a resistance of, say, 450 tons to cover contingencies. 
Hollow cast-iron posts possessing this strength are 
readily obtainable, easily fixed, and present but 
little obstruction as permanent moorings. 

For example, a mooring-post of the form shown 
in the accompanying figure, with a top diameter of 
27 in. tapering to 23 in. diameter at the ground 
level, and about 21 in. diameter over bottom flange, 


¢ 


7 ft., and thickness of 
metal of 2 in., will occupy a small space and give 
the required strength, assuming that the strain is 
applied horizontally 18 in. above the graund level, 
which, however, is an extreme case, as the weight 
of the mooring chain naturally brings it close to the 
ground. 

The casting can be lightened by leaving a few 
openings in the lower part or root, which will also 
enable the concrete filling inside the post to bind 
with that surrounding it. The adhesion of cement 
to iron being nearly as great as that to stone, pro- 
vision is thus made for the necessary resistance to 
any small vertical element which may occasionally 
form part of the strain, and by enveloping the root 
of the mooring in concrete the iron is completely 
preserved from oxidation. 

It may be stated that from a series of experi- 
ments made by the writer, the adhesion of Portland 
cement to iron was found to averge 4.3 tons per 
square foot, after twenty-eight days, the corre- 
sponding adhesive strength in the case of limestone 
slightly exceeding 5 tons per square foot. 

In calculating the transverse strength of hollow 
cast-iron mooring posts a slight modification of Mr. 
E. Clark’s simple formula obtained from experi- 
ments on cast-iron tubes in connexion with the 
Britannia and Conway bridges, may be used with 
great convenience. The breaking weight at centre 
of a cast-iron tube supported at both ends is repre- 
sented by the formula 


BW=*:2x¢ 


a being the area, d the depth, / the length, all in 
inches, and C aconstant determined experimentally 
to be 11.42 tons. In the case of a tube fixed at 
one end and loaded at the other, C becomes 2.85 
tons. Substituting the values given in the illus- 
tration the breaking weight is represented by 


al x 2.85=480 tons. 


A similar coefficient for the transverse strength of 
hard close-grained granite was found by Wilkinson 
to be slightly under 3 cwt. Taking the same 
external dimensions as above, and substituting this 
coefficient, the breaking weight in the case of a 
solid granite post becomes 
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A 5x 23 «3 owt. =80 tons. 


The great superiority as regards the strength of 
cast iron is thus manifest ; the weight also of the 
cast-iron post being about half that of the solid 
stone enables the former to be more easily handled 
and transported than the latter. 
It will generally be found judicious not to permit 
more than two vessels to be made fast to the same 
mooring, that is to say one using It asa bow, the 
other as a stern or breast mooring, the pull of each 
vessel will thus, as a rule, be in opposite directions 
tending to reduce the strain on the post. 
When, as is usually the case, accommodation has 
to be provided for vessels differing much in length, 
tonnage, &c., it is desirable not to stint the number 
of moorings, but to place them at intervals of 80 ft. 
or 100 ft. apart along the wharf or quay, so that in 
_ berthing a vessel, moorings at suitable distances 
ahead and astern can be selected for making fast to, 
and the scope of the mooring chains 80 adjusted as 
practically to eliminate any vertical strain on the 
post. 


THE NORTH-EAST COAST MARINE 
EXHIBITION. 

Our lengthy notice of last week by no means 
exhausted the interest attaching to this very success- 
ful Exhibition, and we now purpose to continue our 
review of the subjects that want of space in the 
former number obliged us to postpone. . 

At the time at which our first article was written 
the exhibit of the Wallsend Slipway Company, of 
Wallsend-on-Tyne, was not complete, and we were 
unable to call attention to a framed and finely 
finished drawing of the general arrangement of a 
pair of triple expansion, inverted, surface-condens- 
ing screw engines of 550 horse power indicated, 
now in course of construction for a vessel building 
by Messrs. J. Priestman and Co., of Sunderland, 
for Messrs. Dixon, Robson, and Co., of Newcastle. 
These engines, which we hope to illustrate shortly, 
have one cylinder 15} in. in diameter, one 
22 in. in diameter, and one 44 in. in diameter, 
each with a stroke of 33in. The boilers are of 
steel, and are designed to work at a pressure of 
150 1b. to the square inch. Beside this drawing 
there are some splendid examples of flanging, com- 
prising a steel furnace front plate, manufactured by 
the Siemens Landore Steel Company, for a boiler 
to carry a pressure of 1501b., and an iron dome end 
plate, both produced by Tweddell’s patent hydraulic 
tlanging and stamping machine, of which we gave 
an engraving at page 138 of vol. xxxii. The same 
exhibit includes one of Mr. William Boyd’s patent 
furnace mouth drilling machines, shown as applied 
to furnaces in its working position. This we have 
already illustrated at page 162 of the same volume, 
and therefore do not need to describe further. 
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We annex a longitudinal section and plan of 
Messrs. Payton and Wilson’s circular, balanced, 
and double-ported valve, to which we referred 
in our report on the Naval Exhibition, page 
366 of our last volume. The peculiarity of 
this valve is that the steam is admitted to the 
interior instead of the exterior, as is usual, and 
goes directly to the cylinder without entering the 
steam chest. The exhaust, on the contrary, escapes 





directly from the ports into the steam chest with- 


out passing through the cavity of the valve. The 
steam ports are crescent shaped, and are formed in 
duplicate, one set debouching on the cylinder face 
in the usual way, and the other set connected to the 
former by short passages being led to a similar 
face on the inner side of the steam chest cover. 
By this arrangement a large area is quickly un- 
covered, and the travel of the valve, and conse- 
quently the size of its gear, is reduced. The valve 
is a short hollow cylinder, made in two parts, 
fitting into each other, and capable of slight endwise 
motion, atight joint being secured at the junction 
by the use of an internal ring, subject to the pres- 
sure of the steam. The two parts are pressed 
against their respective faces by the steam acting 
on the annular areas of two internal flanges. As 
this is the only moving part subject to an un- 
balanced pressure, the valve is free from the 
enormous loads common to ordinary valves, and is 
therefore capable of being operated with a very 
small amount of power, which greatly adds to the 
ease with which the engine can be handled. The 
symmetry of the valve allows of its being dropped 
into its buckle in any position, and of its being left 
free to rotate, so that it may wear itself and its 
seat to a true surface without danger of scoring. 
Messrs. Alexander Wilson and Co. show one of 
these valves that has been three months at work on 
the screw tug Stormcock, and has ground itself up 
to a splendid face. 


Nava. ARCHITECTURE. 

Among the many collections of exhibits which 
give character to the section devoted to Naval 
Architecture, and to a number of which we have 
already referred, those shown by the Peninsular 
and Oriental Steam Navigation Company take a 
prominent position. They include paintings of 
two wooden paddle-wheel steamers which, in 1837, 
formed the germ of the company’s now extensive 
fleet. The first steamer owned by the company, 
the William Fawcett, about 80 tons old measure- 
ment and 60 horse power, was built in 1829, and 
the next was the Royal Tar, 570 tons old measure- 
ment and 260 horse power, built by an Aberdeen 
firm, we believe, in the year 1832. At first the 
boats went only to Vigo, Oporto, Lisbon, Cadiz, 
and Gibraltar, to which ports they carried the 
mails by contract from Falmouth. In the year 
1840 the company, which up till then had been 
called the Peninsular Company, expanded into that 
by which it is now so extensively and favourably 
known, and then the entire fleet consisted of eight 
wooden paddle steamers, the largest of which was 
1670 tons, with engines of 450 horse power, and 
the whole of the eight vessels measuring but 7180 
tons and 2330 horse power. From the small 
beginnings of 1837 there has arisen the present 
great fleet of forty-eight large iron and steel screw 
steam vessels, measuring upwards of 160,000 tons 
and 150,000 effective horse power. As many of 
our readers may know, the Peninsular and Oriental 
Company took a new departure about a couple of 
years ago, within which period they have added to 
their fleet no fewer than ten new steamers, including 
two of the most advanced type now in the hands of 
Messrs. Caird and Company, Greenock. Those 
vessels have been built by some of the most eminent 
shipbuilding firms in the kingdom, inoluding the 
makers just named, and Messrs. James and George 
Thomson, and Messrs. Denny and Brothers, on the 
Clyde ; the Barrow Shipbuilding Company, and 
Messrs. Harland and Wolff, Belfast. 

Those ten vessels amount in all to about 44,250 
tons with a total of 48,600 indicated horse power ; 
and completely finished and furnished ready for 
sea, and taken at the market price of 30/1. per ton, 
they represent an outlay of 1,327,500/. Besides 
the new shipping just spoken of, the Peninsular 
and Oriental Company have within a year or so re- 
boilered and refitted no fewer than half a dozen 
other steamers of their fleet, chiefly on the Clyde. 
One of the models shown is that of the Tanjore, 
built in 1865, which serves to illustrate the type of 
mail steamer owned by the company prior to the 
opening of the Suez Canal in 1869: then there are 
models of vessels, such as the Kaiser-i-Hind, which 
illustrate the transitional period ; and lastly there are 
models of a number of the vessels built during the 
past two years, including the Ballaarat and the Para- 
matta, which have both steel hulls, and are now in 
the hands of the builders. A comparison of these 
models, as exhibited on the walls of the Winter 
Garden, shows that the vessels haye of late always 








been getting fuller and fuller, and yet the speed has 
not been falling. On the present efficient state of 
their fleet the directors of the Peninsular and 
Oriental Steam Navigation Company have much 
reason to congratulate themselves, as well as on 
having two such effective professional advisers as 
Mr. Manuel, their engineer-superintendent, and 
Mr. E. W. de Russet, their naval architect. 

The progress which has been made by the 
Peninsular and Oriental Company, and so well 
illustrated by their excellent collection of exhibits, 
is in a greater or less degree exemplified by several 
well-known other companies, none of whom, how- 
ever, make so complete a display. Considering the 
large dimensions of the fleet owned by the Cunard 
Company, whose origin dates back to 1839 or 1840, 
it is a great pity that the directors of that corpora- 
tion have not thought fit to illustrate the growth 
and history of their fleet in the same way as has 
been done by the Peninsular and Oriental Com- 
pany, and by Messrs. Caird, in whose name there 
is shown one of the finest models in the Exhibition, 
a full model of the steamers Ballaarat and Para- 
matta, the speed of which is intended to be at least 
15 knots per hour. The firm just named also have 
about a couple of dozen of other exhibits, one of 
which is a splendid model of the paddle steamer 
Mona’s Isle, delivered to her owners during the 
present season, and now doing extraordinary 
work, her speed being something like 18} knots per 
hour ; in other words, she is making the run from 
Liverpool to Douglas in about 3 hours 20 minutes, 
whereas her predecessor, quite a “‘ crack” boat in 
her time, took an hour longer on the run. The 
Guion Company do not exhibit models of their 
Arizona or Alaska, nor do Messrs. Elder and Co. 
put in any appearance on their own account, which 
is to be regretted ; and when we bear in mind the 
great amount of talk that has lately taken place 
about the biggest ships afloat (of the present type), 
we may also feel some regret that the Servia is not 
on exhibition along with the City of Rome, so as 
to afford some opportunity for actual comparison. 
Asa great undertaking the Exhibition is of such a 
character that no great shipowning company or 
shipbuilding firm should have stood aloof from it, 
but should rather have sent examples of the best 
ships which they own or have recently built. The 
Naval Architecture Section is eminently successful 
and instructive, but it might have been made more 
complete by more co-operation in the way men- 
tioned. 

A few additional remarks will suffice to in- 
clude all that we can find space to say in this 
article on this section, the more especially as we 
have already referred to it on a previous occasion. 
Messrs. Robert Duncan and Co., Port-Glasgow, 
have a very graceful model of a steel twin screw 
steamer, of 300 ft. in length, which they are build- 
ing for the London and North-Western Railway 
Company. It is somewhat new for that company 
to place shipbuilding orders on the Clyde, but it is 
not unlikely that the act will be repeated if the 
character of the model shown by Messrs. Duncan 
and Co. may be taken as a true indication of what 
the finished vessel will do in actual practice. Mr. 
G. L. Watson, of Glasgow, shows a half model of 
a full powered screw steam yacht, and a model of 
a sailing schooner yacht. Messrs. Mitchell and Co., 
of Walker-on-Tyne, have made an extraordinary 
display, with models of the work which they have 
turned out in recent years, a large proportion of 
the vessels being for war purposes. We would 
specially mention a steel ram cruiser which the firm 
are now building, a vessel of 3100 tons displace- 
ment, and to have a speed of 17 knots. Whether 
she is for our own or for some other Government 
we are unable to say. The builders of the Calais- 
Douvres, Messrs. Andrew Leslie and Co., of Heb- 
burn-on-Tyne, make an excellent show, and the 
same is true of several other north-east coast firms, 
including Mr. James Laing, of Sunderland (the 
builder of two of the recent Peninsular and Oriental 
steamers), Messrs. J. Wigham Richardson and Co., 
of Newcastle, and Messrs. W. Doxford and Son, also 
of Sunderland. Fora Tyneside firm like Messrs. 
Palmer and Co., whose turnout of new shipping last 
year amounted to fully 50,000 tons—a most extra- 
ordinary total—it is rather disappointing that their 
exhibits in this section should only consist of half 
a dozen models. The Admiralty authorities have 
done well in giving some very practical encourage- 
ment to the Tynemouth Exhibition, by sending a 
collection of interesting models of warships, by 
comparison of which the visitor can form some 
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notion of the enormous progress made since the 
Royal George was launched in 1756, down to the 
present day. Though Messrs. Elder and Co., of 
Glasgow, are not themselves present as exhibitors, 
they are well represented by the exhibits sent by 
the Orient Steam Navigation Company to illustrate 
their splendid screw steamers the Orient and the 
Austral. We may refer in passing to a model for a 
steel, clad ram turret-ship, sent by Mr. J. E. 
Liardet, made by him as long ago as 1853, but 
frequently modified since by the light of fresh ex- 
perience. f , 

Many of the other exhibitors in the section of 
Naval Architecture devote themselves more to the 
fitting and the equipment, and to the repairing of 
ships, than to the construction of them; and on 
that account there is an almost endless variety of 
articles in the galleries and floor of the Winter 
Garden and adjacent places. One of the most 
attractive stalls in this portion of the section 
is that of Messrs. Walker and Emley, of New- 
castle-on-Tyne, who have reproduced a fac-simile of 
the interior of the saloon of a first-class passenger 
steamer, which illustrates the specialty which the 
exhibitors have originated and developed in the 
way of marble panelling and decoration adapted for 
the saloons and smoking-rooms of such steamers. 
The marble work in this instance is for the screw 
steamer Anselm, which Messrs. Andrew Leslie and 
Co. are building for the South American passenger 
trade. In the upper portion of the walls it consists 
of beautifully veined Carrara marble, with gilt 
sunk ornamental carvings, and here and there 
relieved with pilasters of a new variety of richly 
coloured marble from Portugal, which material is 
also used to form a dado about 3ft. high. The 
effect, with rich upholstery work, Swan_ electric 
lights, &c., is handsome in the extreme. This par- 
ticular exhibit shows to what a luxurious stage the 
fittings of the saloons and smoking-rooms of passen- 
ger steamers are rapidly tending. Messrs. Walker 
and Emley have furnished numerous large steamers 
belonging to the Peninsular and Oriental Steam 
Navigation Company, the Compagnie Générale 
Transatlantique, the Union Steam Shipping Com- 
pany of Southampton, and other eminent ship- 
owning companies and firms ; indeed, no fewer than 
eighteen vessels belonging to one of the companies 
named have been furnished more or less in the way 
illustrated by this model saloon. In one of the 
galleries Messrs. James Coxon and Co., also of 
Newcastle-on-Tyne, exhibit a novelty in the shape 
of a double sleeping berth, in which the bedstead 
and a patent wire-wove mattress are combined. It 
is fixed on sliding hinges, so that in the daytime it 
canbe folded up to rest against the side of the 
cabin, without in any way displacing the bed cloth- 
ing. Various other objects relating to ship furnish- 
ings are shown by the same firm. 

There does not seem to be much in the Exhibition 
that is really new in connexion with the appliances 
for docking and cradling vessels that are intended 
for repairs. As might be expected, Messrs. Clark 
and Stanfield put in an appearance by exhibiting 

hotographs of their Sebastopol Depositing Dock. 
Mr. John Thompson, of Newcastle-on-Tyne, shows a 
model of a new form of slipway which has been 
laid down at Penarth Dock. It illustrates a new 
method of lifting a vessel off the cradle for extensive 
repairs, or to take another vessel on to the cradle. 
We cannot give a detailed description of the 
mechanism employed, but we may say that the lift- 
ing is done by means of an auxiliary cradle which is 
placed on a steeper incline than the main cradle, 
namely, 1 in 19. The exhibit just referred to 
appears in the Naval Architecture Section, and so 
also does the exhibit of Mr. Robert Turnbull, South 
Shields, which is a model of a pontoon dock and 
slipways fitted with three working cradles and three 
model merchant vessels thereon. The vessels are 
lifted out of the water and placed high and dry for 
repairs, &c, ; or they may be cleaned and painted 
on the pontoon without going on the shipway. In 
some cases nearly related exhibits are shown in 
other parts of the Exhibition where naval archi- 
tecture is not the subject under illustration. 

It is difficult to say in what section the exhibitors 
of cordage and of hempen, and iron and steel wire 
ropes, should show their manufactures, and the 
Committee of the Exhibition seem to have been 
troubled with that difficulty, and the result is that 
they have apparently compromised the matter by 
putting portions of the exhibits in all the main divi- 
sions of the Exhibition buildings. In the centre of 
the Winter Garden, however, surrounded by the 





wonderful display of ship models, and from the 
design, we believe, of Mr. Boolds, of Sunderland, 
there is a magnificent trophy of ropes, &c., reaching 
to a height of some 30 ft. It is composed of splendid 
examples of the manufactures of three local firms— 
namely, Messrs. Dixon, Corbitt, and Spencer, of 
Gateshead-on-Tyne ; Messrs. T. and W. Smith, of 
the St. Lawrence Ropery, Newcastle-on-Tyne ; and 
Messrs. Hood, Haggie, and Co., of the same city. 
An important item in the trophy is four hawsers of 
about 9 in. in diameter, by Messrs. Smith. Close 
by the trophy there is a fine collection of wire ropes, 
lightning conductor rods, &c., shown by Messrs. 
Newall and Co., of Gateshead. A visitor to the 
Exhibition can scarcely. fail to arrive at the conclu- 
sion that the Tyneside and immediately adjacent 
districts, form one of the most important head- 
quarters of the hemp and wire rope manufacture in 
the kingdom. Amongst the other local exhibitors in 
the same department there are Messrs. Haggie 
Brothers (Gateshead), J. I. Hopper (Tyne Docks), 
Glaholm and Robson (Sunderland), the Hartlepool 
Ropery Company, and Dunn, Garwood, and Co. 
Newcastle). 

In one of the side galleries of the Winter Garden, 
Mr. Alexander Taylor, of Newcastle-on-Tyne (the 
gentleman who has done such good work in develop- 
ing the system of triple expansion in marine 
engines, as in the yacht Isa and the steamers Clare- 
mont and the Abertina), has on exhibition a ship 
model floating in a tank to illustrate his invention 
of a stability indicator, the object of which is to 
show to the commander of the vessel the initial 
stability and stowage of his ship. While the 
relative proportions of ships vary considerably, the 
stowage varies still more, the ships in many cases 
being made excessively stiff, and in others danger- 
ously tender ; and Mr. Taylor’s invention aims at 
simply and practically measuring the stability of 
the ship under every condition of loading. The 
apparatus employed is not complicated or difficult 
to work with. First of all there is a tank at one 
side of the ship, which may be a boat, a small 
house, or a side compartment in the ballast tank, 
or any other convenient measure, of known 
capacity ; then, in connexion with it there are fixed 
in some suitable place, such as the cabin, two 
graduated gauges, one on each side of the ship. 
The latter being practically free from all bilge 
water, the gauges are made to indicate zero. Then 
the tank is filled with water, and the gauges are 
examined, the angle of keel at once indicating itself, 
as also the distance between the metacentre and 
the centre of gravity. If for each voyage the given 
stability and angle of keel are recorded in the log- 
book along with the vessel’s behaviour on that 
voyage, they will remain permanent and valuable 
records of the qualities of the ship under given con- 
ditions of loading and sailing. In this way the 
officer in charge, it is hoped, will soon gain a large 
amount of information regarding the qualities of his 
ship, and will be able, with full knowledge and 
confidence, to load any kind of cargo. 


Pumps. 


The constantly increasing size of surface con- 
densers, and the pressure that has been brought to 
bear on shipowners to induce them to provide 
their vessels with means to combat a leak of con- 
siderable magnitude, have opened a new field to 
the makers of centrifugal pumps, and consequently 
we find a considerable number of them represented 
at Tynemouth. Foremost for size and uty of 
design are the centrifugal circulating engines of 
Messrs. Allen and Co., of Southwark, which we 
illustrated in our last issue. In company with them 
is a 6-in. centrifugal bilge pumping engine, and a 
4-in. circulating engine, both being carefully 
adapted for high speeds. Messrs. J. and 
Gwynne, of Cannon-street, are represented by two 
of their ‘‘ Invincible” pumps, which are perfectly 
familiar to our readers, and by their new patent 
ship’s valve. This is intended to enable circulating 
pumps to be put in communication with the bilge 
or with the sea, and at the same time to preclude 
the possibility of a direct passage between the two. 
Referring to the accompanying illustration, the 
orifice A is connected to the sea, B to the bilge, 
and the third to the pump, which discharges at will 
either to the condenser or overboard, its outlet 
being governed by another similar valve. On the 
end of the valve are two inclined stops 1 and 38, 
and on the inner side of each cover there are also 
two inclined stops 2and 4. From the form and 
disposition of these stops it follows that at the 





extreme positions of the valve, a wedging action 
takes place that forces it against the inlet, so as to 
make a tight joint. This arrangement also enables 
the plug to be made cylindrical, hence it is easily 
moved, and is not liable to be set fast. Two such 
valves may be combined in one casing with a pair 
of pumps, and may, further, be used for all pur- 
poses to which cocks are applied. 














Messrs. Drysdale and Pirie, of Glasgow, show 
among other exhibits a 6-in. centrifugal salvage 
pumping engine of the type known as “single- 
sided suction,” having a door on one side so that the 
pump shaft and disc may be readily removed for 
examination, without disturbance of the pipe joints. 
The engine, which is diagonal, is of a compact 
design, with balanced double cranks, and is fitted 
to thesame soleplate as the pump. Specially note- 
worthy are the wrought-iron, lap-welded galvanised 
suction pipes, which have all male and female 
flanges with recessed joints, fitting together similarly 
to the side lights of a ship, and provided with bolts 
pivotted in their places, so that when the nuts are 
slackened, they can be turned back without being 
entirely removed. The pump exhibited is the 
smallest of a series of four now being manufactured 
for salvage work on the Tyne, and shows great care 
in the elaboration and adaptation of its design for 
its intended use. 

Messrs. G. and J. Weir, of Glasgow, send a large 
steam donkey pump for ballast and general ship 
purposes. Its valve gear is a compromise between 
those actuated by the steam entering by ports 
covered and uncovered by the main piston in its 
reciprocation, and those worked from a crankshaft. 
The steam and main cylinders are in a line, with 
their pistons on the same rod. Pivotted to the 
rod is a lever, carried on a fixed fulerum, and con- 
nected to the spindle of a small auxiliary valve, 
which admits steam to the ends of a main piston 
distributing valve. Near each end of the pump’s 
stroke the auxiliary valve is suddenly moved, and 
effects the change of the main valve to reverse the 
direction of motion of the steam piston. 

Messrs. Tangye Brothers, of Birmingham, offer 
two new forms of boiler feeders, named respectively 
Jefferis’s and Barnes’. In both cases the valves are 
worked from a crankshaft, the difficulty of placing 
both cylinders and the shaft in line being avoided, 
in one case by transmitting the steam pressure 
through a strong frame cranked under the shaft, 
and in the other by cutting a transverse slot in the 
frame for the crank-pin to work in. An 8-in. centri- 
fugal pump is also mentioned in the catalogue, but 
at the time we left was not in position. It is need- 
less to say that the whole of the exhibit displays 
the usual high-class workmanship for which this 


H. | firm is celebrated. 


An exceedingly fine gun-metal casting, for the 
pumps of a marine engine, is shown by Messrs. 
Henry Watson and Co., of Newcastle-upon-Tyne. 
It has been moulded in loam and weighs 1} tons, 
presenting a perfectly clean surface both outside and 
in its numerous cored passages. The same firm 
show two gun-metal Downton’s pumps, and a gun- 
metal ship’s pump that are capitally turned out. 

Messrs. Carrick and Wardale, of Gateshead, 
exhibit an air compressor and a donkey pump, 
which will be found illustrated on pages 366 and 
370 of our last volume. Their exhibit is substan- 
tially the same as the one there referred to, and we 
need only call attention to the wide field of pump- 
ing machinery that it embraces. 

Messrs. Adair and Co., of Liverpool, show a pair 
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of direct-action hand pumps as fitted on board ship 
for main pumps, for which purpose they have sup- 
lied them in considerable numbers. Their peculiar 
feature is that both the inlet and outlet valves 
can be lifted out, together with their seatings, 
in order to clear them if they become choked in 
pumping Wi...T mixed with grein or like substances. 

The Pulsometer Engineering pg ong of London, 
have as usual a large display of their well-known 
apparatus, including one fixed and at work to illus- 
trate a method of draining ship’s bilges, tanks, &c., 
by the pulsometer being supplied from the sea with 
enough water to keep it cool and working, ready to 
take up any water which may be admitted to the 
suction pipe at intervals through a sluice valve in a 
division of the lower tank. 

Closely allied to the pulsometer is the direct-action 
steam pump of Mr. Kidd, of Wrexham, there being, 
however, this difference, that the latter is not in- 
tended to lift its water, and needs, as at present 
constructed, to have its steam valve operated from 
an external source. The water flows through an 
inlet valve into a vertical iron cylinder, forcing the 
airand steam out before it through a valve. As 
soon as the cylinder is filled, the steam valve is 
opened and the exhaust valve closed, when the 
pressure, acting on the upper surface of the water, 
forces it through the foot valve and up the rising 
main. As soon as the stroke is complete the steam 
outlet valve is opened, and a fresh charge of 
water enters. It is stated that experiments show 
that there is not a great condensation of steam, 
the air appearing to form a non-conducting layer 
over the water. A pump of this kind is being 
made for use as a Sieteeatie propeller on a launch 
42 ft. long, and we shall be curious to learn what 
results are obtained. Several other makers of 
pumps are represented at Tynemouth, but their 
stands do not present anything beyond what our 
readers are already familiar with. 


WINDLASSES, CaPsTANS, CABLES, &c. 

The rapid increase in the size and weights of ships, 
during the last few years, has necessitated the use 
of larger and more powerful anchors, and conse- 
quently of stronger cables and lifting gear. The 
development of this branch of marine engineering 
is well represented at Tynemouth, Messrs. Harfield 
and Co., of Mansion House Buildings, E.C., being 
prominent among the exhibitors with a very fine 
display of windlasses, of which they show three 
different varieties. The leading feature of their 
designs is that the cable is led to the under side of 
the gipsy and then round and over it, before it is 
delivered to the locker. By this arrangement a 
perfectly secure hold is obtained of the chain, which 
embraces seven-eighths of the toothed circumference 
of the wheel, instead of less than a half, as is often 
the case. The first example is intended to be fixed 
on the main deck, and is arranged also to drive a 
wrought-iron warping capstan on the upper deck. 
This capstan is provided with removable whelps for 
use with wire rope hawsers, and, when they are 
detached, is available for hauling a 1}in. chain 
cable. The windlass is operated by a pair of 
cylinders 9in. in diameter by 7in. stroke, which 
drive a worm gearing into a wormwheel on the main 
shaft. In paying out cable this wormwheel can be 
disconnected by a friction clutch, which also serves 
asa brake. A second steam windlass, adapted for 
a l}in. chain, is driven by spur gearing, and, in 
addition, has hand levers fitted to it. All the 
wheels are double shrouded, and those on the main 
shaft, as well as their pinions, are in duplicate, so 
that the loss of a tooth would not be a material 
injury. A lever windlass for a 1}in. chain, with 
gear to be worked by a messenger chain from a 
steam winch, also forms part of the same exhibit, 
the whole of which is characterised by solidity of 
construction and neatness of design. A graduated 
series of scarf-jointed shackles is also shown as a 
novelty by the same firm, arranged in sizes corre- 
sponding to links of from gin. to 1fin. chains. 
They resemble ordinary links cut in two crosswise, 
the line of junction running sometimes parallel to, 
and sometimes perpendicular to, the length of the 
link in such a way as to form a kind of double dove- 
tail. To keep the parts in position a block is 
dropped into the central space from each side, and 
the two are drawn together by a screw, so that the 
a appears to the casual view like an ordinary 
ink. 

Messrs. Clarke, Chapman, and Gurney, of Gates- 
head, make a very fine show of their specialties. 
In addition to their quick-speed winch for working 











cargo with four ropes from each hold of a vessel, 
which we noticed at the Agricultural Hall, they 
have a handsome specimen of a horizontal 4-ton 
steam winch, and a steam warping capstan for a 
passenger steamer. As a tribute to the local in- 
dustry they have also sent a steam winch, specially 
designed for the trawlers on the north-east coast. 
essrs. Emerson, Walker, and Co., of No. 11, 
Leadenhall-street, E.C., contribute a windlass of 
which an illustration will be found at page 348 of 
our last volume. 
The Dunston Engine Company, Dunston-on-Tyne, 
show several novelties. Among them is a steam winch 





driven by the epicycloidal gearing we described last 
week, in connexion with Archer’s steering gear. A 
whipper by the same inventor, illustrated in the ac- 
companying figure, is exceedingly quick in its action 
and very neat. ,A long steam cylinder ¢, fitted with 
a piston, is bolted by a flange near its upper end 
to the deck, and is continued downwards to a 
length nearly equal to the height of the lift 
required. In place of a cylindrical piston rod, a 
steel band is employed, connected at one end to 
the piston, and wound at the other round a flat 
pulley on the drum shaft. This band passes through 
a stuffing-box with a rectangular opening, and is 
packed in the usual manner. The cylinder is pro- 
vided with a three-way cock, by which the steam 
can be admitted, exhausted, or cut-off as desired 
by a turn of the hand. The chain is wound on 
a barrel g, rather larger in diameter than the band 
pulley E, and can be held by a brake wheel and strap 
in lowering. Another rapid whipper, by the same 
makers, has the drum placed directly on the crank- 
shaft, to which it is connected by two friction 
clutches, one at each end. These clutches also 
serve as brakes in lowering, the steam forming an 
elastic abutment in case they are thrown in too 
suddenly. At the same stand is a wire rope com- 
pressor in which the self-tightening tendency of a 
flexible helix is taken advantage of to obtain a firm 
grip with a comparatively light initial pressure. A 
short cylinder, 9 in. or 10in. in diameter, with four 
turns of a shallow rounded screw cut in it, projects 
from the side of a framing. The rope is wound in 
the threads, and whilst being hauled in or paid out 
slips round in them. When it is required to arrest 
the motion a brake block is pressed on the rope in 
the first or entering groove, whereupon the strain 
tightens the other turns upon the cylinder with a 
gradually increasing grip in each groove, and thus 
a firm bite is obtained which is less destructive than 
that of the ordinary compressor. 

Two horizontal steam winches, exhibited by 
Messrs. Welford Brothers, of Sunderland, attract 
attention by their good design and excellent finish, 
but do not present any features of novelty. 

Mr. Evelyn Liardet, of 14, Fenchurch-street, 
E.C., sends a model of his patent windlass in which 
an elastic hold is obtained of the cable or hawser by 
the device of mounting the hauling mechanism on 
slides, along which it can move against the action 
of powerful springs. An indicator shows the amount 
of strain that is put upon the chain or rope. The 
same exhibitor has also a spring holdfast for towing, 
in which tHe pull of the tug is taken by a number of 
india-rubber washers threaded on a drawbar. 

Messrs. Stanley and Davies, of Hyde, send one of 
Shepherd’s patent ash hoists, which is remarkably 
compact. The steam cylinder, if we may apply that 
name to it, is semicircular in cross section, and 
contains a similarly shaped piston sufficiently long 
not to require the guidance of a piston rod. The 
crankshaft passes through the flat side of the 
cylinder, and terminates in a crank disc, which 
revolves in a recess provided for it. The piston has 
a slot cut in its straight side, and into this slot the 
crank-pin protrudes, traversing it from side to side 
as the piston reciprocates. Distribution of the 





steam is effected by a circular valve on the crank- 
shaft, and by a simple contrivance the direction of 
rotation can be reversed. 

Messrs. James Taylor and Co., of Birkenhead, 
are represented by a recently designed 6-ton loco- 
motive steam crane, which is a favourable specimen 
of their well-known manufacture. The power is de- 
rived from two cylinders, 7 in. in. diameter by 12 in, 
stroke, fitted with reversing gear. The lifting gear 
is single purchase, but can be rendered more 
powerful by the use of a return chain and pin block 
suspended from the end of the jib, which is 16 ft. 
radius. The motions for revolving and travelling 
are worked by double friction cones, those for the 
latter purpose being fitted witha retaining screw, so 
as to enable the man in charge to attend to the fire 
while travelling. The brake also has an auxiliary 
screw, so that the load may be left suspended. To 
enable the friction cones to be examined, without 
displacing any part of the engine or lifting 
mechanism, they are fitted on an independent shaft, 
and the crane throughout is designed to be specially 
accessible for repairs. The boiler is of the ordinary 
vertical cross-tube type, and is fed by an injector, 
placed in the cast-iron feed tank which serves for 
he counterbalance weight. 

Messrs. R. Roger and Co., of Stockton-on-Tees, 
and Messrs. S. Baxter and Co., of Great St. Helens, 
E.C., are each credited in the catalogue with exten- 
sive exhibits in this section, but they were late in 
getting into position, and we are consequently 
unable to notice them. 

The introduction of steam in fishing certainly 
detracts from the poetical aspect of the occupation, 
but has proved of considerable service, as by its aid 
a boat may often make two hauls in a night instead 
of one, and the men are relieved of a great deal of 
heavy toil. A set of hauling gear for this purpose 
is exhibited by the Vulcan Iron Works Company 
of Hull, consisting of a pair of vertical engines and 
a boiler, to be placed in the hull of the smack, and 
driving, by shafts and bevel wheels, a capstan on 
deck. The engines are strong and simple, all 
refinements being avoided, as they are usually 
placed in unskilled hands. The cylinders are << 
in diameter by 8in. stroke, and have no li 
motion, reversing being effected by the well-known 
device of loose eccentrics. The capstan is provided 
with hand gear operated by crank handles, instead 
of capstan bars, a form first introduced by this 
firm for use in the fishing fleet, and revolves ona 
strong central stationary pillar to the upper part of 
which the gearing is attached. A somewhat similar 
engine for the same purpose is exhibited by Messrs. 
Rose, Downs, and Thompson, of Hull. 

Inno respect perhaps is the silent revolution, which 
is steadily replacing the shipwright and the sailor 
by the naval architect and the engineer, more 
forcibly illustrated at Tynemouth than by the large 
display of steel wire ropes to which we have already 
referred in a previous part of this notice. By 
their small diameters and lightness, steel hawsers 
are rapidly displacing hemp, while the ease with 
which they can be drawn round a bit or a bollard, 
often indeed cruelly small for the purpose, renders 
them favourites with sailors. Messrs. Bullivant 
and Co., of 72, Mark-lane, E.C., make a most 
extensive show, among which a 4} in. hawser from 
the Lady Jocelyn, which has been in use eight 
years, and is still in good condition, testifying to the 
durability of their manufacture. They also show a 
12in. steel rope, with a breaking strain of 360 tons, 
made for the Ayr Harbour Slip Dock. For holding 
such ropes the same firm offer a compressor having 
fixed and movable jaws, between which the hawser is 
gripped. The movable jaw, which can bedrawn back- 
wards and forwards by a screw, rests with its back 
against the ends of a number of inclined toggles, so 
arranged that the more nearly the jaws approach 
the greater is the force exerted by the toggles to 
grip the rope. An old idea, put into a modern 
dress, is seen in Bullivant’s sea anchor. Sucha 
device, as is well known, consists of a floating body 
that will oppose great resistance to being drawn 
through the water, and is at the same time pro- 
tected from the action of the wind. If it be con- 
nected by a hawser to the bows of a disabled 
steamer, it will oppose a hindrance to her progress, 
and soon bring her head to wind, in which position 
she can ride the seas safely. As shown, it consists 
of a raft to which are attached by wire ropes three 
oblong canvas floats or drogues, stretched on frames 
and placed one behind the other a few feet apart. 
They are arranged so that when in the water they 
each present one of their flat sides towards the tow 
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rope, and must thus be drawn broadside on. The 
apparatus exhibited is designed for a ship of 3000 
tons measurement. 

Messrs. R. Haggie, Hood, and Son, have, as 
already said, a large exhibit, among which a 
fine towing hawser consisting of ninety fathoms of 
44 in. flexible steel rope, with a 15in. coir rope 
spring, attached to provide the necessary elasticity, 
is noticeable. Another method of securing elasticity 
is shown by Mr. J. I. Hopper, of Tyne Docks, who, 
among other things, sends one of Mace’s spring 
compressors, which we illustrated on page 317 of 
our last volume. In addition to a 5} in. guide rope, 
made from ,°, rods, rolled in lengths of 600 ft., and 
intended for steadying the cage in the upcast shaft 
of acoal pit, Messrs. Dixon, Corbitt and Spencer, 
of Gateshead, exhibit one of Vyles’ easily tested 
lightning conductors, which gave rise to a sharp 
correspondence in our columns some time ago. Its 
novelty lies in a wire which runs up the centre of 
the rope, and is completely insulated from it except 
at the upper extremity ; by this device a complete 
circuit is secured for testing the resistance, and 
consequently the protective value of the conductor. 

The Hartlepool Ropery Company have a simple 
improvement on the usual wire rope reel, intended 
to prevent accident and loss of time. Instead of 
the ends of the spindle being squared and fitted with 
cranks, which revolve with dangerous rapidity in 
paying out the line, and may also be misplaced, 
they provide a number of handles arranged round 
the peripheries of the drum flanges, like the handles 
of a steering wheel. They have also a case of 
samples of various descriptions of colliery ropes, 
but all of equal strength, so that equivalent dia- 
meters of different varieties may be seen at a glance. 
Messrs. R. 8. Newall, and Co., of Gateshead, are 
represented by a selection of samples of their well- 
known manufacture arranged in a well-designed 
trophy. 

In connexion with this subject we may briefly 
notice the few anchors included in the Exhibition. 
Foremost among them is a large specimen of Mr. 
Wasteney’s Smith’s patent stockless anchors, 
which we have already described. It has been 


manufactured for H.M.S. Collingwood, now build- 
ing at Pembroke, and weighs 6} tons. 


A some- 
what smaller specimen, weighing 5 tons, is intended 
for the Cunard liner Aurania. 

At the next stand there lies a single fluke anchor 
invented by Mr. Tyzacki, of South Shields. The 
shank is bifurcated at about its middle, and the 
fluke, which, when the anchor is stowed lies in 
the fork, is pivotted on a pin passing through the 
two arms. A second pin, beyond the fulcrum, 
engages in one of two recesses in the pivot end of 
the fluke, according to the side to which it projects 
and forms an abutment for it. An automatic mush- 
room anchor is exhibited by Mr. Evelyn Liardet, 
in which the head is pivotted to the shank and is 
nominally held in position by a catch. With the 
aid of a trigger line, however, the catch can be 
withdrawn, whereupon the head falls over and its 
holding power is gone, so that the ship is free to 
get under way. 

Martin’s Patent Anchor Company, of Glasgow, 
also send some small specimens of their well-known 
specialty. 








NOTES. 
Reynter’s New Execrric Lamps. 

M. Emite Reynter has recently devised two or 
three new forms of semi-incandescent lamps. One 
consists of eight or nine buttons of carbon built up 
one above another in a pile and comprised between 
two metal electrodes; the whole being enclosed in a 
vacuum bulb. The current traversing the set of 
carbon joints heats them white hot, and the result 
is a brilliant light. Other patterns of his design are 
unenclosed in a vacuum. In these the single pencil 
of carbon impinging on a copper electrode is 
replaced by two or three carbon pencils. The 
current is sent through all these and the double or 
treble points become white hot. These lamps 
operate with a current of from 30 to 40 ampéres, 
but only require an electromotive force of from 8 
to 10 volts. 

YorKSHIRE RatLways. 

It is rumoured that the energetic Hull and 
Barnsley Railway and Dock Company, which has 
only recently (in spite of great opposition) obtained 
powers to extend its line to Huddersfield and 
Halifax, has still another scheme in view, viz., to 
make an extension of its line from Howden straight 
across the country to Scarborough, so as to connect 





at that place with the Scarborough and Whitby line, 
now in course of construction. The line will thus 
not only form an alternative route, but also a very 
short cut between Scarborough and Whitby, the 
West Riding, Lancashire, and the midland counties. 
The Midland Company, working very favourably 
with the Hull and Barnsley Company, would no 
doubt be glad to avail itself of the opportunity to 
run through trains from its large system to these 
two popular watering-places. The line would also 
prove a great boon to the fishing trade. Generally 
a great quantity of herrings is being sent from 
Whitby and Scarborough, amounting to hundreds 
of trucks daily, and by the new short route con- 
siderable time would, it is contended, be saved. 


Tue CurrEeNT CAPAcity OF A WIRE. 

At the Southampton meeting of the British Asso- 
ciation, Professor George Forbes read an interesting 
paper on some experiments undertaken by him to 
ascertain whether or not it was true that a wire of 
twice the sectional area would convey an electric 
current of twice the intensity. One would expect 
that if one wire would carry a current of one volt, 


two similar wires would carry two volts. This would | 


ment of the present year. So far as the discussions 
on the subject in the various town councils have 
come before the public notice, it is evident that the 
caution which is proverbially a characteristic of 
Scotchmen is not to be overcome by the bait } :ld 
out in the shape of a Provisional-Order. Generally 
speaking, the reply is that the electric light is not 
yet sufliciently developed to justify the municipal 
bodies in giving any exclusive rights to existing 
companies for a term of years, and in most cases 
the respectful declination to enter into any arrange- 
ment is made. In others no direct reply is 
vouchsafed to the companies soliciting favours, and 
committees have been appointed to inquire into the 
nature of the Act of Parliament. At Dundee, how- 
ever, after full consideration had been given to the 
matter by the Corporation Gas Commissioners, the 
clerk was instructed to inform the companies in 
question that the Gas Commissioners contemplated 
applying in next session of Parliament for a Pro- 
visional Order to secure the same object as the 
companies aim at. 





Waster Propvuct. 
It is stated that at the Gartsherrie works of the 


be so if the currents were far apart ; but Professor | Messrs. Baird, the gases that were wasted in the 


Forbes finds that when the currents are near 
together the radiating surface has to be taken into 
account. He finds by experiment that if there is 
a departure from the law of the square of the 
diameter, the law is almost proportional to the 
diameter of the wire. ‘‘If,” he says, ‘‘ you 
can carry a definite amount of current through a 
wire of a millimetre of thickness, without heating 
it over a temperature of 150 deg., then if you want 
to carry a current twice as great through a wire 
you must have one or two millimetres diameter, 
i.e., of four times the section.” This result has an 
important bearing on the extension of electric 
lighting. 
Tue French MEDITERRANEAN SQuADRON. 

The cost of the French squadron of evolution in 
the Mediterranean is estimated at 5,080,000/. The 
squadron comprises eleven vessels, and the cost of 
each has been as follows : Colbert, ironclad of the 


| first rank, 720,0001.; Trident, ironclad of the first 


rank, 720,000/.; Redoubtable, ironclad of the first 
rank, 720,0001.; Friedland, ironclad of the first 
rank, 600,000/.; Marengo, ironclad of the first rank, 
600,000. ; Océan, ironclad of the first rank, 
600,0007. ; Héroine, ironclad frigate, 400,000/. ; 
Revanche, ironclad frigate, 400,000/.; Duguay 
Trouir, cruiser, 200,000/.; Dessaix, despatch boat, 
40,000/.; and Hirondelle, despatch boat, 40,000/. 
The cost of the materials used in the construction 
of the hulls and armour plating of the eleven vessels 
is estimated at 1,800,000/.; and that of the labour 
employed is further calculated at 1,080,000/. The 
cost of the engines is set down at 440,000/.; that of 
the artillery at 320,000/.; and that of the powder 
and projectiles of all kinds at 880,000/. The 
squadron carries provisions and stores to the value 
of 80,0001., besides 20,0001. worth of coal. The 
pay of the officers and crews absorbs 800/. per day. 


THE TRAINING OF AUSTRIAN PIONEERS. 

On the 25th of August, the 2nd and 3rd Austrian 
Pioneer battalions commenced an exhaustive series 
of drills on the Danube. For the first two days 
small preliminary exercises were ‘all that were 
attempted ; but on the 28th a party was told off 
(under the command of Colonel von Vallner) to 
construct a pontoon bridge over the Danube. At 
seven o'clock the order was given to begin work, 
and in 7 hours the bridge—1197 ft. in length— 
was completed and ready for traffic. Considering the 
height and rapidity of the river, which was running 
over 8 ft. per second, this result speaks very highly 
for the training and energy of the men. When 
completed the central pontoon span was opened and 
closed again ; the former manceuvre occupied three 
and the latter five minutes. After this the bridge 
was destroyed, and the 3rd battalion removed it in 
the astonishingly short time of 1 hour 22 min. 
Field-Marshal Baron Beck inspected the battalion 
and expressed his entire satisfaction with the pre- 
cision and coolness with which the undertaking had 
been carried out. On the 29th, the 3rd_ battalion 
constructed a bridge at the same place in 2} hours. 


Tue Evectric Licut In ScoTLaND. 

Within the past week or two the municipal 
authorities of many of the more important 
towns of Scotland, have been flooded with com- 
munications from various electric light companies, 
whose desire is to establish light and power 
stations under the provisions of the Act of Parlia- 


production of iron have now been made to do 
double duty. Not only have they been utilised as 
is common by being put to the heating of boilers 
and other kindred work, but before this is done 
they are now made to yield the tar, ammonia, &c., 
which they contain. It is said that this is effected 
without disturbing the smelting process, and with- 
out materially lessening the value of the gases for 
the purpose to which they have been put. It is 
evident that if this in general practice becomes as 
satisfactory as it is believed to have done experi- 
mentally, there will be a considerable gain to the 
iron trade. A similar process is now in successful use 
in the coke trade of South Durham, where the 
Messrs. Pease have introduced it from France ; and 
where it is being extended to others of their coking 
collieries, with the same result—the commercial 
production of ammonia, &c., from the waste gases 
given out in the process of the manufacture of coke. 
And there is, as is well known, a third great 
industry in which there is an attempt to use what 
has long been a waste product; this is the German 
process for the recovery of sulphur which seems to 
have been successfully introduced into this country. 


Tue GERMAN Rat~way REGIMENT. 

About the middle of August this regiment con- 
structed—on their exercise ground at Schéneberg— 
a railway bridge of about 395 ft. in length, in the 
short space of one night. The middle part of the 
bridge had a clear span of about 98 ft., resting at 
each end upon piers of round timber, and the 
remainder was supported by similar piers and 
trestles. The latter were constructed of round 
timber, secured in the simplest possible manner by 
means of ordinary fishplates. he piers consisted 
of poles driven into the ground ; cressbeams rested 
on the top of these, and served to carry the bridge. 
The work was designed by a captain of the regiment, 
the construction was superintended by one of the 
second lieutenants, and the work was executed by 
carpenters, locksmiths, and other artisans of the 
regiment. The necessary light was obtained from 
four electric lamps, the bright light of which was 
experimentally toned down by globes of various 
kinds. This undertaking was preliminary to the 
drill of the regiment at Klausdorf, on August 22, 
23, and 24, when two companies on a war footing 
and one detachment, under the command of Major 
von Bosse, were practised in field railway and 
bridge construction. The course of drill (which 
included camp duty) consisted of the construction 
of a field railway nearly a mile in length, with 
several sidings and a turntable—the erection of a 
wooden viaduct 36 ft. high and about 280 ft. long— 
andthe building and testing of a bridge of new design 
of about 65 ft. span. Three inclined planes for 
rope tramways (to be worked by means of a Fowler 
traction engine) and a quantity of telegraph and 
telephone work were also carried through. 


Propuction oF Stocks or Iron. 

A table—semi-official—has been compiled show- 
ing the amount of the pig iron produced in the 
several British districts in the first half of the 
current year and the stocks in the warrant stores 
and in the hands of the makers at the beginning and 
the end of that half-year. It is an interesting docu- 
ment, and one that may be fairly looked to as show- 
ing the course of trade in the different, districts 





during the current year. From it we gather the 
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facts that the production of pig-iron in Britain was 
4,240,000 tons during the half-year, or just about 
the same as that for the corresponding half of the 
past year; and that the stocks of pig-iron held were 
1,371,000 tons, or about 360,000 tons below those 
held at the commencement of the year. Despite 
‘‘ restriction,” the Cleveland and Durham districts 
have produced more iron in the half-year than in 
the corresponding half of last year, restriction 
taking the shape of the substitution of imported ores 
for the local ones in the blast furnace. In Scotland 
there has been a decrease in the production of pig 
iron, and also in West Cumberland ; but Wales 
has enlarged its output, and so have Lincolnshire 
and the Barrow district, whilst Northampton and 
some of the other districts have to show a small 
decrease. The return of the stocks held shows that 
Cleveland and Durham largely decreased the stocks | 
that they held of native iron, and so did Scotland ; | 
but whilst it might be supposed that that decrease | 
was due to the restrictive policy, there has been as | 
large a proportionate decrease in West Cumberland | 
and one still larger in Lincolnshire, where no such | 
policy has been adopted. No sound deduction 

can, then, be drawn from these returns as to the | 
policy or the wisdom of the restriction of the output ; | 
but it is certain that from some cause or causes, | 
there has been a large reduction of the stocks of pig 
iron in the country, and that reduction should give 
tone and vigour to the iron market. And the fact 
that that large reduction has been known whilst | 
there has been a production at the rate of nearly | 
eight and a half million tons in the year is a proof of 

the vastness of the demand for crude iron that is | 
known in this country at the present time. There | 
are, with the excellent harvest that is now gathered, | 
grounds for the belief that that demand will increase | 
rather than decrease, and thus there is reason to | 
think that there will be a still better condition of 
the iron trade as a whole in the future. 


TRIPOLITH. 
Tripolith is the name given by its inventors to a | 
new binding material for builders, a substitute for | 








mortar does not either reduce or increase noticeably 
in volume when setting. For facing and plaster- 
ing, this material is excellently suited; it is 
easily handled and smoothed while soft, adheres 
well to brick or stone surfaces, and attains far 
greater hardness than plaster-of-paris, and oil or 
other colours adhere to it well. 


THE IRon AND STEEL InstItTUTE. 


The Vienna meeting of the Iron and Steel 
Institute commenced on Tuesday last with an 
attendance which, considering the very great dis- 
tance of the place of meeting, must be considered 
very satisfactory, over two hundred members being, 
we believe, present. The programme of proceed- 
ings has been very considerably changed from that 
which was circulated among the members, and 
which we described last week. Thus the visit to 
the Arsenal has been made to take up a whole 
afternoon, instead of only part of one, thus allow- 
ing, of course, for a much more satisfactory exami- 
nation of these immense works. The Wednesday 
afternoon was taken up by an excursion, as guests 
of the City of Vienna, on the Danube, followed 
by a banquet on the Kahlenberg. The return 
from this being somewhat late, the ‘‘ réunion” or 
conversazione was held yesterday (Thursday) even- 


| ing, yesterday afternoon being devoted to visits | 
| under the guidance of the architects to some of | 


the extremely magnificent new buildings which 
have made the Vienna of 1873 hardly recognisable 
in the Vienna of to-day. The meeting on Tuesday 
morning last was held at the Hall of the Austrian 
Institute of Engineers and Architects, Mr. Isaac 
Lothian Bell taking the chair in the absence 
of the president, Mr. J. T. Smith. At the open- 
ing of the meeting the members were welcomed 
first on behalf of the Government by Baron 
Posinger, the Stadthalter, or Civil Governor of 


Lower Austria, and secondly by the Burgomaster | 


on behalf of the City of Vienna, while Herr von 
Frey also spoke as representing the Local Recep- 


FOREIGN AND COLONIAL NOTES. 


Paris Underground Railway.—A scheme for construct- 
ing an underground railway for Paris appears to be on the 
int of being carried out. The promoters propose to 
orm a central line from St. Cloud to the Lyons terminus. 
from which branch a large outer circle and a smaller inner 
circle, with additional branch lines to the various termini. 
The stations are very numerous and close to each other ; 
most of the waiting-rooms are to be overground, whence 
commodious stairs are to lead to the platform. A central 
station is to be erected at the Place de la Bourse. The 
length of the railway with all its branches will be nearly 
twenty-four miles. The cost of construction is estima‘ 
at 6,000,000/. The fares are to be, for any distance, 5d. 
for first-class and 2d. for second-class. Penny tickets are 
| to be issued to workmen. 


A New South Welsh Colliery.—The Berrima Coal Com- 
| pany’s colliery and railway were formally opened on 
| March 18, when the occasion was pre by a picnic 
| and banquet, which were attended by about 300 persons. 
| The colliery is situated on 956 acres of freehold and lease- 
hold land, four miles from the township of Berrima and 
seven andahalf from the Austermere railway station, which 
is 85 miles distant from Sydney on the Great Southern 
Railway of New South Wales. It is stated that the coal, 
which is bituminous, is suitable for steam, gas, domestic, 
and smelting purposes, and that will be about 5000 tons 
to the acre from a seam 5 ft. thick, with two partings. 
Enormous deposits of the best kind of iron ore exist in 
the district, and in the neighbourhood of Goulburn, there 
are beds of copper which, with the iron ore, will probably 
| before long be smelted with coal from the Berrima mine. 
| In addition to this the seam which the company is work- 
ing, extends to property held by other persons, so that 
more collieries are likely to be started. At present the 
| company is fulfilling an order for 11,000 tons of coal for 
| New South Welsh Government locomotives, after which 
they will execute some orders from the Victorian Govern- 
ment and private firms. 


The Nepean Water Works.—Satisfactory progress is bei 
made with some of the tunnelling at the Nepean Water 
Works. The Mount Anna tunnel on Section 7, Messrs. 
Topham, Angus, and Co., contractors, was pierced through 
on the night of —_ 13, the headings from the inlet and 
outlet ends, 721 ft. and 1529 ft. respectively, meeting, as 
far as the eye can judge, with perfect accuracy. The 
point of junction is almost immediately under the stone 
column on the summit of the hill. The tunnel was first 
started on June 7, 1881, at the outlet end, and on August 
| 13, 1881, the heading from the inlet end was commenced. 








} 
| 





lime, cement, and plaster under certain circum- | tion Committee, and Herr von Prenninger on It has been necessary to timber the headings throughout 


stances, and which is composed of sulphate of lime, | behalf of the Austrian Institution of Engineers and | 


coke, and oxide of iron in some form orother. To 
test its various qualities, the manufacturers, Messrs. 
von Schenk Brothers, of Heidelberg, have had a | 
very thorough series of trials carried out with this | 
material by the Imperial German bureau for test- | 
ing building materials, and of these tests we give | 
below a summary in tabular form: 





Architects. Mr. Bell having suitably replied, Mr. 
Bernhard Samuelson, M.P., was elected the presi- 
dent for the ensuing year, and the reading of papers 
was proceeded with. The papers read on the first 
day were ‘‘On the Iron Industry of Styria,” by 
Professor Peter Ritter v. Tunner, of Leoben; ‘‘On 


their whole length, owing to the loose nature of the forma- 

tion, which is of blue shale, and the contractors are now 

| pushing on the work of bricking as rapidly as possible. 

| The Mount Anna tunnel is 2250 ft. in length, and has a 
fall of 6 ft. per mile. 


| Locomotives onthe Great Indian Peninsula Railway.—The 
| cost of the locomotive powers on the Great Indian Penin- 
| sula Railway in the half-year ending December 31, 1881, 


| the Iron Industry of Hungary,” by Professor v. | was 269,548/., as compared with 213,633/, in the corre- 





TABLE SHOWING RESULTS OF TESTS OF TRIPOLITH MORTAR. 
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That the material requires considerably less water | Kerpeley, of Buda-Pesth ; and ‘‘ On the Manufac- 
to form a workable mortar than ordinary lime is no | ture of Bessemer Steel with Brown Coal and with 
doubt an advantage, while the time for setting can | the Siemens Furnace,” by Mr. Karl Wittgenstein, 
be admirably regulated by adding more or less of Teplitz. In the afternoon, after being enter- 





ordinary slaked lime. Thus while tripolith mixed | 
with sand only, sets in 10 to 15 minutes, an | 
addition of slaked lime may easily increase the | 
time required for setting to 60 minutes. The | 
specific gravity of tripolith is lower than that 
of plaster, the former is 1.678, the latter 1.696. 
Turning now to the tests, we give in our Table the 
mean results in each case of tive complete experi- 
ments. The extraordinary increase of tensile 
strength after a long exposure to the atmospheric air 
is remarkable; it amounts to 100 per cent. from seven 
to ninety days in mortar B, and to 189 per cent. 
in mortar C for the same time. Compared with 
the tensile strength of lime and cement, the results 
obtained with tripolith are highly satisfactory. 
The compression tests point out for tripolith a 
position between lime mortar and cement mortar, 
but since after being fairly set it acquires about 
the same crushing strength as ordinary bricks, no 
more would be needed for general use. In setting, 
tripolith mortar loses in weight, and when placed 
in water does not absorb the latter so rapidly as ordi- 
nary mortar does. Its adhesion to brick, stone, and 
other materials is very considerable, and the tripolith 





tained at luncheon by the Local Committee, the 
visit to the Arsenal, already mentioned, was paid, 
while in the evening the annual dinner of the 
Institute took place at the Volksgarten. On Wed- 
nesday the meeting for the reading of papers was re- 
sumed, the first communication being one ‘‘ On the 
Prussian State Institute for Testing Iron and Steel 
and its Work,” by Dr. Hermann Wedding, of Berlin. 
This was followed by an excellent discussion, in 
which the view generally taken was that the testing 


of materials was better left to private enterprise. | },, 


“ce 


A paper by M. Pourcel, of Terre Noire, 
Recent Progress in the Manufacture of Steel Cast- 
ings,” was also read. After being again entertained 
at luncheon the members devoted the afternoon to 
an excursion to examine the improvement works on 
the Danube and the Kahlenberg Railway. We 
have on the present occasion merely given a few 
notes respecting the last few days’ proceedings, but 
we shall next week deal with the meeting at length. 
In the mean time we may say that nothing can 
exceed the heartiness of the hospitality with which 
the Iron and Steel Institute has been received at 
Vienna. 





sponding period of 1880. The aggregate distance run by 
Pe m4 the half-year ending December 31, 1881, was 
3,633,125? miles to which we must add 310,930} miles for 
miscellaneous engine mileage, so that the gate engine 
mileage for the year was 3,944,056 miles. The company’s 
locomotive stock stood as follows at the close of 1881: 
Tank engines, 59; passenger engines, 102; goods engines, 
277; total, 438. Of these the following were in running 
order at the close of last year: Tank engines, 45 ;. pas- 
senger engines, 83; goods engines, 112; total, 340. The 
cost of the materials used in the repair and renewal of 
locomotives in the half-year ending December 31, 1881, was 
26,846/., as compared with 26,706/. in the corresponding 
period of 1880. 


Canadian Metallurgy.—A company known as the Steel 
| Association of Ontario has recently been organised to work 
| valuable ore lands at Belleville, Canada, and works are to 
erected at once. 

Coal in Washington Territory.—New coal. bunkers at 
Carbonado, on the Northern Pacific Railroad, in Washing- 
ton Territory, will have a capacity of 1200 tons daily. 
The coal company is working twelve different veins, 
varying in thickness from 4 ft. to 12 ft. 

Copper in Norway.—From Christiania, Norway, it is re- 
seater heh a new copper deposit has recently been found 
near Skiensfjard. The veins, of which there are several, 
are said to be 10 ft. below the surface, and are 3 ft. thick, 
containing quantities of lead. 

Spanish Railways.—Spain has in operation 4841 miles of 
railway, 1310 miles in course of construction, and 1008 
miles authorised. The first line built was from Barcelona 

to Mataro, opened in 1848, 
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FOREIGN TECHNICAL LITERATURE. 

TuE Overland Summary (Calcutta, August 19) con- 
tains an official report upon the prospects of working 
the iron and coal of the Chanda district. It is esti- 
mated that this district would produce 80 tons per 
day of finished iron or steel of the best quality, sale- 
able in India, besides ferromanganese and Brescian 
steel for export to England. The charcoal required 
will necessitate the destruction of 11 square miles of 
forest per annum. The report recommends certain 
railway extensions in the interest of these industries. 


La Rivista Minera (Madrid, September 1) announces 
that Messrs. Ybarra and Co., of Bilbao, are making 
preparations for producing steel at their works in Bar- 
racaldo by a combination of the Bessemer, Siemens, 
and Martin processes. The production of iron ore in 
the Bilbao district during the first six months of the 
current year amounted to 1,800,000 tons, whilst the 
increase in the demand is such as to render it probable 
that the output for the year will reach 3,500,000 tons. 


The Railway Age (Chicago, August 24) mentions that 
only 500 miles of track remain to be laid to complete 
the Northern Pacific Railway across the continent. A 
line of four-horse coaches bridges this gap at present, 
but it is expected that next summer there will be con- 
tinuous railway communication between Lake Superior 
and the Pacific, 

Mexico now esses 1600 miles of railway in work- 
ing order, chiefly the product of American enterprise ; 
but it is an enterprise which it is not always rewarded 
with success. The Tehuantepec Railroad Company 
has been unable to complete its work within the pre- 
scribed time, has forfeited its charter, and lost all its 
capital, the Mexican Government confiscating the line. 
Only two years’ time was secured in which to make a 
railway 150 miles long; the first 12 miles were in a 
swamp, where piles 60 ft. long had to be sunk to make 
a way ; and the next stretch lays through a soil so 
poisonous that from 10 to 15 labourers were found dead 
every morning. Everything in the way of material 
had to be brought from New York, and fresh meat 
could only be got by hunting. The Government 
granted an extension of six months, and paid their pro- 
mised bonus of 12,000 dols. per mile; but even so, 
time and money were alike insufficient, and the work 
is abandoned, when about 100 miles over prairie remain 
to be accomplished. 


La Luminiére Electrique (Paris, September 16) de- 
scribes and illustrates the system of electric lighting 
adopted in San José, California. In order to try the 
effect, a quadrangular scaffolding (so to speak) com- 
posed of iron gas-pipes, was raised at the intersection 
of two principal streets. This erection is over 82 ft. 
square at the base, but tapers until at the summit it 
measures only about 1 ft. 3in. square. Its height is 
197 ft. It carries six electric lamps of 400 candle- 

wer each, worked by a 9 horse power dynamo-electric 

rush machine, and protected above by a circular 
reflector. The light produced resembles intense moon- 
light, and, being placed at so great a height, is never 
dazzling. Up toa distance of over 2700ft. around the 
tower, the illumination is brighter than ceuld be pro- 
duced by ordinary gas-lamps placed at a distance of 
82 ft. apart; and along the streets at the intersection 
of which the tower stands, it throws a useful light for 
over 1? miles. The result of this experiment was so 
satisfactory that five more similar towers have been 
constructed, by means of which the town is now bril- 
liantly illuminated. : 


The American Manufacturer (Pittsburgh, Sep- 
tember 1) publishes the first report made to the 
Philadelphia court by Mr. Boehel, who has been ap- 
pointed to investigate the Keely motor on behalf of the 
shareholders. He says: ‘‘I am convinced myself 
that Mr. Keely has a great invention. We know that 
. . . « there is force in vibration, which is to a certain 
extent known, but not fully developed. Now it is the 
Keely multiplication in which the inventor uses vibra- 
tion to make that (sic) vapour, but how he gets the 
vibration I do not know as yet ; that is the knowledge 
he is to transmit to me. He has an apparatus that 
nobody in the world can make anything of ; but when he 
manipulates it he gets vapour, and he creates it in an 
unmeasurable time, it is done so quickly. He has 
ten or fifteen thousand pounds of pressure to the square 
inch, and that pressure is very elastic ; and when he 
has that pressure in the chamber, he can—without 
taking any of the vapour out, but by changing the 
chamber—reduce it, He uses neither oxygen nor 
hydrogen, but changes the condition of the chamber, 
and by that the humidity falls, because that vapour is 
made out of air and water, and he can throw the 
humidity down. He has force in one chamber and a 
vacuum in the other chamber, and he then has nega- 
tive and positive forces, the same as eletricity. That 
vapour he can vibrate because the positive wants to 
unite with the negative force. ... We have been at 
it two months, and my endeavour is to get knowledge 
from Mr. Keely in such a way that I can take the ap- 





STEAM-STEERING GEAR. 
CONSTRUCTED BY MESSRS. JOHN HASTIE AND CO., ENGINEERS, GREENOCK. 


pee a eo 

paratus apart, and put it together again, make it bring 
forth the same results as he does without his assistance, 
and then build an entirely new machine without his aid. 
When I can do that I will know the secret, and not till 
then.” Mr. Boehel’s remarks will be read with con- 
siderable amusement by all who have watched the 
development of the Keely motor bubble. It is cer- 
tainly most extraordinary that the assertions of Mr. 
Keely should still receive serious attention. 








HASTIE’S STEAM-STEERING APPARATUS. | 

In place of their former apparatus, which has been | 
very successful, Messrs. John Hastie and Co., of | 
Greenock, have brought out a new arrangement which | 
is characterised by its extreme simplicity. As will be | 
seen from the above illustration, the gearing and | 
the reversing mechanism together comprise only a 


sailor could hardly damage it. A pair of horizontal 
steam cylinders, bolted to the bedplate, drive a crank- 
shaft upon which is a worm engaging with a large 
toothed wheel on the gipsy shaft. This wheel 
is not of the ordinary pattern, but resembles more 
closely a spurwheel with the teeth skewed, or set at an 
angle to the axis; it is provided with a pinion 
similarly constructed, and keyed on the handwheel 
shaft. When under steam the pinion rotates idly with 
the handwheel, but when the steam power is, from any 
cause, not available, the large wheel is slid along 
its shaft, to which it is connected by a feather 
key, so as to leave the worm and come into gear 
with the pinion, the two being so situated that 
engagement with the second takes place before it is 


broken with the first, consequently the rudder is never | 


cast loose. The reversing valve is worked by a vertical 
lever, to the lower end of which its spindle is pivotted. 
This lever carries a nut at its centre, working on a 
screw thread on the chain wheel shaft, and a second 
nut at its upper extremity ona screw on the handwheel 
shaft. When this latter shaft is rotated, the nut 
moves endwise, and rocks the lever on the central nut 
as a fulcrum, thus operating the valve and starting the 
engines, whereupon the central screw immediately 
commences to carry its nut in the opposite direction, 
and, using the upper nut asa fulcrum for the lever, 
closes the valve again as soon as the engines have made 
the number of revolutions corresponding to the motion 
of the handwheel. 


worm, two toothed wheels, and two coarsely threaded | e1 
screws, the whole being so substantial that even a | signed. The 

| kept in chec i c r 
| nominally, but actual business is done at a lower figure. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday the attendance 
on ’Change at Middlesbrough was below the average, and 


very little business was done. Messrs. Connal and Co., 
the warrant storekeepers here, had a stock of 111,231 
tons, which is a decrease of 2155 tons. In Glasgow they 
hold 627,932 tons. During the past few days there has 
scarcely been any fresh business transac Pig iron 
makers continue to quote on the basis of No. 3 Cleveland 
selling at 44s. per ton, but keen buyers will not offer more 
than 43s. 6d. for that quality. Shipments from Middles- 
brough are still remarkably good. Nothing further has 
been heard about the continuation of the restriction of the 
output of pig iron in Cleveland and Scotland, so that it 
may now be assumed the makers in each district will be 
left to do what they think best. 


The Finished Iron Trade.—All the works are still well 
employed, and a fair number of fresh contracts are being 
roduction is enormous, and thus prices are 
p Plates are quoted 6/, 15s. per ton 


The question of the hematite mixtures for puddlers in the 
North of England is still under the consideration of Mr. 
David Dale, of Darlington, the arbitrator, and his decision 
is expected shortly. 

Engineering and Shipbuilding.—Engineers and ship- 
builders on the Tyne, Wear, and Tees are turning out 
“mond quantities of work, and are securing new orders 
rom time to time. 


The Teesside Iron and Engine Works.—In anticipation of 
the half-yearly meeting the report of the Teesside [ron and 
Engine Works Company, Middlesbrough, has been issued. 
It appears from this that the production of pig iron has 
been on the whole profitable, but that the other branches 
of the works have not yielded much if any profit. The 
directors hope for early improvement. Companies who 
possess ironstone mines and collieries of their own have, 
as a rule, an advan over such concerns as the Teesside 
Iron and Engine Works. 


The Coal and Coke Trades.—There is a better demand 
for all kinds of fuel. In some quarters the agitation of 
miners in different parts of the country is regarded with 
considerable apprehension, and people express a fear that 
there may be a gigantic, if not a universal, strike for 
higher wages. throu hout the North of England there 
is no such feeling. The belief here is that in this part of 
the country the miners will act calmly and reasonably, 
and that any alteration of Nie °> in the North Riding of 
Yorkshire, Durham, and Northumberland will be 
effected without any stoppage of work and probably 
through the peaceful channels of arbitration. 
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| 
APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | 
SEPTEMBER, 18, 1882. pint | oF im oe. ABBREVIATED TITLES, &0. | 
In the ong a Inventions communicated from Abroad the es. 
Names, &c., of the Communicators are given in Italics)| gept, | 
after the Applicants Names. ib | 
| 4387 | U. Green, Hackney. Fp agin 
| 4380 ri Rawley London: | Sto Bto 
Nos. ABBREVIATED TITLES, &c. - 0, pawiey, London. P mie &e. 
and | gg A its, 4300 | J:°'W. Swan New. | shop 
Dates. | | castle - upon - Tyne, iow | 
SS and C, Swan, Lon- j 
a | 4301 | Ww." Cookson, New- | Propartion of plates £ dary 
| - - 0 lor secon 
4323 H. Hymans, Stepney. _ogeate parchment. | castle-upon-Tyne. | . 
4324 | Groth. manns- arging or reducing maps, &c. 4392 | Haddan. Neumeister. vem of umbrellas and ls, | 
| berger a Menn | 4393 | J. Burnet, Slavelsland,| Apparatus sso _ production, &c., of 
4325 | F. J. Croft, Birken- | Screw propellers. | _ Colombo. | — musical so 
|” nead, 4394 | Von Nawrocki. Stern | Fronts of hire 
4926 | W. E. Heath, London. | Teaching soldiers the use of the rifle. | and Son. 
4327 | Folker. Bechmann. | Clothes hook and hat peg. 4395 | C. Neil, Sheffield. Stocks and dies for bolt and pipe 
4328 ¥ ig Exeter. | Cock or tap. cutting. 
4329 Allen and R. Apparat for as and>. Trevers- | 4396 | Guye. Guye. Certain alloys of gold. 
"writ Lambeth, | team engines, & | 4397 | 8. Wekey, London. Ore-crushing and omleamating 
oad . L. Williams, | | _ machine, 
tminster. || 4398 | I. Sowden, Bradford. | Pickers for weaving. 
4330 | T. = a. | | Looms, é&c. || 4390 | J. Buckland, Taunton. | Instrument me ot treadles of bicycles, | 
ew . e wa | | es, &c. 
| 
Darw | | 4400 | Abel. Reinecken « | Se tin from scrap metal. | 
4331 | J. Coates, London, | Producing embossed fabrics. Poensgen, — 
4332 | D, Hendry, and J. | Machinery for preparing linoleum, 4401 | Abel. Osenbriick Com. m2 pumps for ammonia gas, | 
| Melville, Kirsealdy. &e. | 4402 | 8.8. Hellyer, London. Supp 7,2 and waste valves for — 
4333 | R. Murdoch, Glasgow. | Measuring woven fabrics, &c. ae ee waste pipes, &c. 
4334 | J.R. Russell, sare. | Boiler | 4403 | Pitt, Tapponnier. Paha postal and other 
4335 | J. R. Russell, Glasgow. | Decorticating and polishing grain. | | | stamps. 
4336 | A, Beverley, Stanley, | Governor rmy engines, } | Lake. Van Choate, | Electric lamps, & 
| “and A. Sykes, Wake- | || 4405 | A.J. Smith, London. | Manufacture of white lead. 
| field. | 4406 | J. Vz Hope, Wednes- | Machines for making moulds for 
4387 | J. ii, Shephen. ¥ | Thread winding machines, | . ys | bury. metal castings. 
D, | 
| Hallam, Manches- | , 4407 | Johnson. Bernstein. | Galvanic elements. (Complete speci- 
4 | _ ter. | | fication. 
7 4838 | Lake, Bergen. | | Facilita the drawing of effer-| 4408 | J. Wrigley, Bury. | Self-acting temples. i 
| ‘ vescent liquids. | 4409 | T. A. Brocklebank, —— for Reaping carriages of 
4339 | Mo Gillet, Manufacture of wire card points, | | on. 
4340 | 8. Lowe and J. Knitting machinery. | 4410 | J, H. Drayton, Brixton. Bottles 2 and stoppers for same. 
| Lamb, Nottingham. 4411 | Von Nawrocki Improvements in Weldon’s process for 
4341 | J. W. Lamb and E. | Knitting machinery. | Verien chemischer regenerating pero: @ of manganese 
| Attenborough, Not- | 19 . s eden Hes mm. manufacture of chlorine. , 
| ting’ | rear and A, - king paints and signals by elec- 
4342 | Reddie, C'répin. Safety valve appara | _ Son, Bradford. tricity. 
4343 | Clark. Moreau. An improved c. = 4413 | H. Lenn, London. Fastenings of ties. 
4344 | R. Hammond and L. | Electric lamp carbons, 4\E. ; - | Tricycles, &c, 
| Goldenberg, London. | ham 
4345 | Boult. Lages. | Lanterns. 4415 | E. Wilson, Exeter. Regulator for reversing the motion at! 
4346 Lake. Lascape and | Mechanical piarofortes, &c. leather-ro! machines } 
4416 | Clark. Popp. Increasing the i uminating power of 
4347 | A. o '?, Wild, London. Sonesta bottles gases,and burners for same purpose. 
4348 | Lake, Orne. | Wheels and axles for railway car-|| 4417 | Barlow. Daimler. Friction clutches. 
} riages, (Complete specification,)|, 4418 | J. Watts and H. E. Motors worked by combustible gas, 
4349 | A. L. Nolf, Brussels. | Production of chlorine and sodium by| Smith, Bristol. vapour, steam, or compressed air. 
| y | _ agency of electricity. J. Brockie, Brixton. Electric arc lam 
4350 | Mills, Mackenzie. | Visually indicating electrical signals.|| 4420 | M.Merichenski, Poplar. Gaseliers,chandeli ers, and electroliers, | 
é 4351 | J. M. X. Terlindep, | Utilising steam and heated air as) . C, Brown & H. A. Telegraphic and telephonic apparatus. 
b- | Brussels, | motive powers. . Saunders, London. | 
oa 13 | | 4422 C, A. McEvoy and J. Telephonic telegraphy. 
i 4352 | W. Sinnock, New Cross. | —_ of electrodes. Mathison, London. 
a 4353 | H. Pearce, London. | Ope and securing fanlights 4423 | Lake. Buzolich and | Preservation of wood, “stone, &c. 
4 | P, Robinson, Saxby. | Endless: platforms of straw- “gathering Smith, 
BS | | and binding machines. Lake. Hargreaves, Preventing the deposit of sand a 
4355 6. C. D, Ross, London. | Galvanic batteries ; rivers, 
4356 aa Nash, Birming- | Globe holders for lamps. = A. E. Nicholl, Strea- Attaching ecrew stoppers to bottles. 
i | 4 tham. 
4357 | J. H, Stiles, Norwood. | Construc stoves, bird- fom ot 
4358 | G. Ly a Gateshead-| Appliances for coupling uncoup- sis pS W,, Lope, Rewpar Pumps. 
| _ on-Tyn = railway trucks. W. ewport, Valves. 
4359 | W. and i. a Beecroft, | eames motion to sewing ma-* 
| chines, E. Bucher, Kaltwas- Artificial leather. (Complete speci- 
4360 | T. H. Wharton and R. | lageorenents in'Noble’s wool-comb- r, Prussia, | fication), 
Smith, Bradford. ing machines. J. ‘Crowder, London. Incandescent electric lamp globes. 
4361 | J. Drauafeld — J. | Self-acting mules, 4430 imaay. Lecky and | Water-closets, and valves for same. 
| _ Isse' ws | ay. | 
4362 | L. Gaulard and J. D.| A system of distributing electricity, | 4431 A. Watt, Liverpool. Secondary voltaic batteries and plates 
| _ Gibbs, London. therefor. 
4363 | Clark. Schweizer. | Gasengines.' || 4432 | C. M. Tate, London, Holders for bouquets, &c. 
Sept. | | 4433 | C. W. Spong, London. | Knife cleaning machine. 
14 | | | 4434 | 8. H. Emmens and 8. | Galvanic batteries. 
4364 | Lloyd Wise. Léwig. | Production of caustic alkalies, baryta, Mason, London, 
and strontia. 4435 | J. F. Stoy, London. Cans or boxes. 
4365 om Johnstone, | Feed motions for lathes. 4436 | Church. Brockett A base material for paint. 
: 4386 | W. R. Wynne, London.| A joint for electrical lamps. GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, | 
> on) a a | 
a _ ——- idt. ystems tor electric guting. For Particulars, see Corresponding Numbers in Lists of | 
' 4368 | G. 8, = ee. Bir- | Venetian window blinds. Applications for Patents. 
I1.—Announced September 19, 
4369 Wek A. Macleod, Bir- | | Window-sash fasteners, Xs | 
4370 | H. ack Sheffield. Agpemtins for grinding, surfacing,| No. Name. No. Name. No. Name | 
d po | 
4371 ‘ Conlong, Blackburn. Dyeing or sizing hanks, &c. 1882 1882 1882 } 
4872 and R. M. Davidson,| Cleaning and separating grain 2387 | Spartali. 3650 | Redman. 3678 | Groth | 
tS - upon - |, 3286 Bennett. 3651 | Gedge | (Pichler & | 
ae and A. Miller, | $308 Von Naw- (Boissié). Sedldcek). 
ead. rocki. 3652 | Chase. 3680 | La Grange. 
4373 Pang Bergmann. | Steam-boilers. (Fagenburg).] 3654 | Clark 3682 | Green. | 
4374 | T. Hyatt, London. Improvements in ships. 3316 | Lake Elkins & | 3684 | Lake 
4375 | J.8. Stevensand C. G. | Hydraulic lifts driven by water from (Knandt). Weston). (Coronini). | 
Major, Battersea, a low pressure main. || 3376 | Altman. 3658 | Beaumont. | 3686 Eden. | 
4376 | M. Deprez, Paris. Dynamo-electric machines, | 3380 | Ayrton and | 3660 | Ehrlich. 3688 | Thomson. } 
4377 | L. Silverman, West- | Lock-stitch sewing machines, | Perry. 3662 | Sonnenthal | 3690 | Thomson. 
ter. || 3405 | Harris and (Revollon). | 3692 | Duxbury. 
4378 | J, Atkinson, London. | Gas engines. | Cooper. 3664 | Malborough | 3694 | Holling- 
4379 | J, G. Willans, London. | Manufacture of iron and steel. || $453 | Lane. and Cun- worth. | 
4380 | G. Welling, London. Dividing stables into stalls. | 3595 | Johnson ningham. | 3698 | Johnson 
4381 i. Widestrim, Match boxes, &c, | | _ (Estienne). | 3666 | D'Humy. | (D’Arson- 
4382 | C. Baker and G. J. | Steel strips for crinolines, | 8638 | Stevenson. | 3668 | Dobson. | _ val). 
+ oe London. || 3640 | Maxwell. 3670 | Brooke and j 3702 | Roth. 
4383 | F. Bauder, Venezuela, Crostrection of walls, and ae 8642 | Edwards. Brooke. 3704 | Gresham. 
A. reof. 3646 | Redfern 3672 | Kirkman, 3706 | Kiistner. 
4384 | T. Berry, Rochdale, Preparing, oe and doubling | | (Wurtz). Smith, and] 3708 | Haddan j 
|| 3648 | Redfern | Entwistle. | (Fernauc |} 
4385 | T. J. Sloan, Paris, Nails 1 —_ caews, 60 } (Henderson} 3674 | Williams | Co.) 
4386 | Johnson. Recken- | Lead and crayon holders, ar 
dorfer, } | McDonald). } 

















‘No. | 


| 
































3726 
3728 
3730 
3732 
3734 
3736 


3738 











Name. No. Name. No Name 
1882 1882 | 
Currie. 3740 Mewburn 3983 | Waddington, 
Pitt (Com- (Vercruysse- | Longoottom 
pagnie In- Degraeve). | & Ashworth. 
dustrielle 744  Guille. 4035 | Lloyd. 
des pro- | 3746 Heywood & | 4037 | Haddan 
cédés Spencer. | (Hardt). 
Raoul 3748 | Heppenstall. | 4041 | Lord. 
Pictet). 3750  Gartrell. 4043 | Williams. 
Trew. 3752  Handford 4045 | Diggins and 
Lake ne |  Gltick. 
(McCully) | 3754 4047 | Gillmore. 
Furlong. \a\Bondini), 4049 | Lewis and 
Combault & | 3756 Handford Smythe. 
Taylor. (Edison). | 4051 | Northcott. 
Wirth (Farb- | 3758 Harding and } 4053 | Blair. 
Sabrick Harding. 4055 | Charltonand 
vormals 3760 McConnell. Wright. 
Brémner). | 3764 Dickson. 4057 | Alexander 
Taylor. 3766 = Kirk. (Castner & 
Scott. 3770 — Castner). 
Horsey and | 3772 4059 | Boult 
Bell. ‘Seiten. (Geofroy 
Shaw. 3774 Gomez). 
Mansfield. (Slannticher 4061 | Haddan. 
Lawrence & | 3776 (Schneider 
Lawrence. | 3778 ps & Lemp). 
Bryant. 4063 | Cavargna. 
4065 | Snell. 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 





1882 


4348 Lake (Orne). 





NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Tuesday, 


October 6, 1882. 








No. Name. No. Name. No. Name. 
1882 | 1882 1882 
2164 | Borradaile & | 3356 | Emery. 2886 | Johnson 
Welch. 2408 | Lake (Gale). (Anthony 
2187 | Gain. 2448 Ashworth. & Harvey). 
2190 | Goalen. 2461 +~=Lake 2924 | Hardtmuth. 
2198 | Stocks and (Warren). | 3106 | Bell. 
| Stocks. 2534 | Aitken. 3236 Rogers. 
2199 | Von Naw- | 2537 Lake 3481 | Kritch 
rocki (Gruson). | 3573 Liberty. 
(Maringer).| 2658 Muirhead. 3857 Simmons. 
2201 Tuer and {2727 Aydon and | 3871 Brown. 
Cleminson. Field. 3953  Lébnitz 
2205 | Clark. 2765 | Johnson (Hersent). 
2218 | Greenwood. (Anthony). | 3978 —_ (New- 
2223 | Allworth. 2836 | Lake bery, Mor- 
2243 | Kennedy, Gruson & ley, and 
2266 | Newell and ellho ff. Cleveland). 
Tollett. 2847 | Johnson 4054 Abel (Stet. 
2271 | Imray | (Anthony). tiner, Cha 
(Morel). 2879 | Johnson matte-Fa- 
2318 | Cumine. (Anthony brik- Actien- 
2331 | Isaacs. d& Harvey). Gesellschaft 
2343 | Lake vor? 
(Gowing). Didier). 














I1,—Time for entering Opposition expires Tuesday, 


October 10, 1882. 









































No. Name. No. | Name. No. Name. 
1882 1882 | 1882 
2257 | Mobbs. 2358 | Marsden 2827 | Guilleaume. 
2260 Richards (Koch). 2884 | Grénié. 
(Richards). | 2362 | Woodward. 2979 | Haddan 
Stanton and | 2367 | Brandstaetter (White) 
Stanton. 2368 Hambruch. 3004 rosser. 
Wilson. 2382 Gordon. 3026 | Garratt 
Welton. 2384 | Langdon. 3435 Abel 
Hearington. | 2387  Spartali. (Beissel). 
Haddan 2397 Coyle. 3666 De Faucheux 
(Godard) 2433 | Greenwood. D’'Humy. 
7’ y- 2496 | Nordenfelt. | 3718 Lake 
2281 | Gordon. 2498 | Clark (Cron- ( McCully). 
2284 Peck. geyer and | 3772 | Lake 
2292 | Briggs. Busch. ( Schleyder). 
2293 | Shippey and } 2508 | Johnson 3835 Spence aud 
Punshon (Forbes). Spence. 
2301 | Hinks, 2574 Wetter(Agery 3911 Smith and 
Hooper, ‘ Abel (Stuckle Smith. 
and Moore.}| 2617 | Greenwood &[ 3917 Lowe and 
2306 Benvenuti. Ramsden. Gill. 
2311 | Anderson & } 2631 | Séné. 3971 | Allport and 
Johnson. 2664 | Von Naw- Punshon. 
2323 | Barlow(Hohl rocki 4141 Haddan 
2333 | Grindrod (Verein (Schiltz). 
(Jackson). chemischer | 4155 | Adalbert. 
2335 | Defries. Fabriken). | 4348 Lake 
2344 | Woodward. | 2667 | Ellis. (Orne). 
PATENTS SEALED. 
1.—Sealed September 15. 
No Name. No. Name. No. Name. 
1882 1882 1882 
1299 | Philpott 1336 | Boult 1364 | Taylor. 
(Wilson). Thomas 4] 1370 Howson. 
1308 | Arnold. Requa). 1412 Woodhouse 
1325 | Slagg. 1349 | | sieete. & Rawson. 
1333 | Brewer (Ble- Whitehall | 1416 Williams & 
ton and & Beccon- Williams. 
| Maleville) sall. 1425 Pengelly & 
1335 | Boult 1358 Hall & Hall. ay. 
| (Thomas &} 1359 | Ivey & Crad-] 1440 | Garvie and 
| Regua). | dock. Skinner, 
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No. | Name. Name. Name. 





1882 | 

1446 | Wain. 

1487 | Hulse. 

1520 | Rouse. 

1547 | Abbott and 

Moore. 

1577 | Walker. 

1624 Abel (Rziha | 2196 
| & Reska). 
| 2381 
| Thomas). 


Gurd. 
Henderson 
(Demeurs). 
Clark (Mar- 
land and 
Neely). 
Hill and 
Brown. 
Cowper. 


Spence 
(Kotyra). 

Courtenay. 

Wiswall and 
Collier. 


Imray 
(Wenger). 
Gulcher, 








.—Sealed September 19. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING SEPTEMBER 16, 1882. 
Abstracts marked with a * relate to yay ee ions not 
with. The number of Views given in the Specification wings 
is stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics, 
Copies of es may be obtained at 38, Cursitor-street, 
neery-lane, E.C., either persenally, or by letter, enclosing 
— of price and postage, and addressed to Mr. H. READER 
ACK. 
20. Stitching Machines: J. Day, Stafford. (6d. 
9 Figs.)—Are chiefly for stitching the soles to the welts in the 
facture of boots and shoes. The improvements consist in 





No. 
1882 


Name. Name. 





Mandleberg, 
Rothband, 
& Mandle- 


berg. 
maar. 
Bonnefin. 
Holroyde. 
Webley. 
Hindle and 

Greenwood 
Mather. 

man. 

Lake 

(Moser.) 


Clark (Rol- 
land. 
Smales and 
Rogers. 
Wetter 
yor 
1863 | Clark (D’Au- 
temarche). 
2004 | Manuel. 
2255 | Kiddier and 
Kiddier. 
2440 | Haddan 


dd 
soos | Husbands. 


1385 
1389 
1406 
1511 
1523 


1539 
1558 
1574 














1368 | Dolbear. 





FINAL SPECIFICATIONS FILED. 

Sept. 9, 1882, Nos. 1148, 1149, 1155, 1162, 1168, 1167, 1170, 1171, 
1172, 1174, 1177, 1181, 1185, 1195, 1291, all of 
the year 1882. 

1180, 1184, 1187, 1188, 1189, 1191, 1192, 1194, 
Lng 1198, 1206, 1218, all of the year 


939, 1199, 1213, 1502, all of the year 1882. 

1202, 1211, 1212, 1214, 1215, 1217, 1223, 1226, 
1238, 1244, 1246, 1253, 1255, 1309, 1314, 1361, 
1439, 2238, 2452, all of the year 1882. 

1219, 1220, 1222, 1225, 1229, 1231, 1233, 1234, 
1235, 1287, 1240, 1241, 1243, 1259, 1262, 1265, 
1269, 1331, 1388, 2216, all of the year 1882. 

1248, 1254, 1256, 1258, 1260, 1261, 1266, 1271, 
oo 1301, 1305, 1306, 1471, all of the year 


ll, ,, 


12, ” 


lf, ,, 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 





| 
: Name. No. | Name. Name. 





Picking and | Lambotte- 
Hopkins. Doucet. 

| Lake (Scholl). Abel 
Lord 


a (Braun). 
| Husberg. | Scourfield. 
Hilderbrandt Fitzgerald. 
(Gripekoren, | Smith. 
Gripekoren, 


on | Jordan 
ren, 
nd Fra 


Boyle. 
Brownhill. 
a Wise 
(Leblanc). 
Snelus. 
Anderson. 
Binner. 
Allen. 
Hall & Nut- 


tall. 
Hurtley and 
Slater. 


| _ (Fraser). 
Wilks. 
Andrews. 
Thompson 
(Teisson- 
| mniére). 
Treland. 
Abel (Société 
Anonyme 
des Mines 
et Usines 
du Nord et 
del Est de 
France). 
Richardson. 
Jenkins. 
Fell. 





and Stein- 
len). 
Foster. 
Hutchinson. 
Rickaby. 
mas, 
Hardinge. 
Whiteman 
(Francis). 
Bonneville 
(Lesobre). 
3581 | Glaser Whitehouse. 
(Fleitmann). 


Lake 
3583 | Harling. (Roberts). 


II.—Through ee = a, 4 Seventh Year's Stamp 
'y ; 


3571 
3573 
3574 
y 3575 
3577 


3580 


3550 
3551 
3552 
3554 


3557 
3559 


Cheswright. 

Russell and 
ishwick. 

Gibson. 


Lake 
(Allison). 


3611 
3615 
3616 
3619 
3622 

















No. | 
1875 | 
| 
3123 | 


Name. No. Name. | No. | Name. 


1875 1875 | 

3124 | Bousfield 3157 | Grave. 
(Bigelow). | 3170 | Johnson 

3128 | Ellis. Sul: 


er, 
3130 | Lester and | Sulzer, & 
Hallett. | Ernst). 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 





Dittmar. 
Keats, Green- 
wood, and 
Wainwright. 

















| 
Name. | No. No. Name. 


1879 | 
3794 | 


3716 


Name. 





and Mackie. 
Fiechter 
—— 
angmesser 
Clark 
Gérard- 
} escuyer). 
(Lbriigger). | 3824 | Glover. 
| L’Heureux. | 3832} Lake 
(Billings). 


| Kirk. 
Livesey and 4140 | Hancock and 
Greenwood. Salamon. 
3742 | Whitley. 4172 | Hotchkiss. 
4170 | Hodgson. 3687 | Macbeth. 
| 8747 


PATENTS IN RESPECT OF WHICH THE SEVENTH 
DUTY OF 100’, HAS BEEN PAID AND REGISTERED 


Jarvie 
Miller. 

Lake (Davies 
and Chi- | 


1879 
3659 
3663 


3720 | 
3770 


3771 
3888 


3678 
3689 
3701 


4415 

















. | Name. No. Name. No. 


1875 | 1875 
3204 | Scott. 3325 
3422 | Barbour. 





1875 | 
3256 | McDougall. 
3278 | Squire. 

















combining, with the needle, an awl or feeding point, so that the 
oy may not have to bear the usual severe strain, (January 3, 
1882). 


406. Securing Rails to Sleepers, é:0.: A. M, Clark. 
London. (7. J. Bush, Lexington, U.S.A.) (6d. 17 Figs.)— 
The invention consists, principally, ina method of interlocking the 
two opposite bolts that hold a chair, or a bridge rail, to the 
sleeper. The two bolts pass diagonally through the timber at 
such an angle that they intersect near their lower extremities. 
One bolt has an eye or cotterway cut through it and the other is 
constructed to through this way and is provided with a gib- 
like termination so that it cannot readily be withdrawn. e 
screw portion of each bolt is bent at an angle, so that it stands ver- 
tically in the chair. An apparatus for boring the holes is also de- 
scribed in the specification. (January 26, 1882). 

445. Domestic Firegrates and Stoves: J. Jaffrey, 
Manchester. [6d. 6 Figs.}—Those for burning anthracite coal 
have fireclay bottoms through which are air es leading toa 
combustion chamber Jae, 1882), the sides and back are air 
ys; =). 





tus for , and Mould- 
J.D, Brunton, 2 . (Partly 
. H. J. Trier, Boston, U.S.A.) (10d. 22 Figs.|—The chief 
feature of novelty is the use of cutters so arranged, or skewed, as to 
dress the stone by paring or slicing off the portion to be removed, 
the said cutters ing their cut, or forming the surface upon 
which the oo action takes place, in the portion of the stone 
which it is the object of the operation to remove. The specification 
describes various arrangements of such cutters for eyed 
mouldings, plane surfaces, &c., together with craze for hold- 
ing and traversing the stone. (February 1, 1882). 


536. Gas Ovens: D. and W. H. Thompson and W. 
J. Booer, 6d. 8 Figs.[—Relates to further improve- 
ments on Patents 1719 of 1881 and 190 of 1882, whereby the 
rinciple is adapted to bakers’ ovens. Flues are provided above, 
on at the sides, front, and back. The burners are fitted in 
transverse flues above the oven, open at one end and at the other 
leading into the side flues, down which the heated gases pass to 
the lower flues and chimney. (February 3, 1882). 


540. Dynamo-Electric and Electro-Dynamic Ma- 
chines: J.D. F. Andrews, G! ow. (6d. 5 Figs.)—The 
armature of this generator resembles a Gramme ring of e dia- 
meter, divided at one point in its circumference by a radial cut, and 
wound helically upon a wood centre of much smaller diameter 
than the original ring, so as to form several convolutions. When 
used as a motor, ial means are employed to shift the brushes 
or the armature with relation to the commutator, when the turn- 
ing strain increases. A wire rope, wound with coils E of insulated 
wire, is twisted helically round a wooden — A, and rotates 
between the field magnets NS. By suitably proportioning the 
width of the coils to the diameter of the barrel, each coil of one 
convolution of the rope is made to enter and leave each field 
before the coil on the next convolution, each coil being connected 
to the commutator plates. ‘‘ When the commutator is of the 
usual construction, consisting of plates insulated from each other, 
there is added to the pair of diametrically opposite brushes, usually 











employed, additional brushes rubbing on other points of the circum- 
ference, 80 as to collect and distribute the electricity while the re- 
volving coils are entering and leaving the magnetic fields. In like 
manner when the machine has several sets of poles there are em- 
ployed two commutator brushes for each pole.” ese arrange- 
ments are not illustrated. The barrel A is attached to the axis B 
by a spring, through which the turning power is transmitted. 
When this aod increases the spring is deflected and the coils 
are angularly displaced as 8 the armature plates. According 
to another method, illustrated in Fig. 2, a similar result is 
obtained by driving through a differential motion consisting of 
four mitre wheels. The brushes are connected to the frame of the 
two intermediate wheels, which is intained in position against 
the strain of the driving power by springs PP. As the power 
increases the springs are elongated, and the frame and brushes 
slightly rotated. (February 3, 1882). 

614. Gas Engines: W. B. Haigh and J. Nuttall, 
Oldham. (6d. 18 Figs.|—Relates to the combination in a gas 
engine of two cylinders, so constructed and arranged that the pro- 











ducts of combustion act on both 
at the same time ; a b are two cylinders with their pistons on the 
same ; they communicate with each other at their rear ends 
by the passage g, which is controlled at the point where it enters 


ns in the same direction and 


the forward cylinder by a slide valve. This valve allows free ’ 
sage between the two cylinders Same acting stroke, and then 
closes and puts the forward cylinder in communication with the 
atmosphere, so that the piston may drive outthefoul gases. Thus 
by admitting a charge to one cylinder it exerts a corresponding 
force on both pistons at the same time. The specification does 
not give a detailed description of the action of the engine. 
When a displacer cylinder is used the =. is Peed 
at some distance up the rear cylinder, so that it is uncovered 
at the time the displacer has arrived at the end of its out- 
stroke, thus allowing the gases to exert a force on the oppo- 
site side of the displacer piston to that on which it takes in gas and 
air. The specification further relates to improvements on the 
slide valve described in Specification 811 of 1881, and to an arrange- 
rn of valves for engines of the Bisschop type. (February 8, 
1882). 

635. Steam Boilers: W. Arnold, Barnsley. (6d. 
5 Figs.|—To impart strength against compressive strains, flues and 
fireboxes are constructed, according to this invention, in sections 
that are barrel-shaped, or are in the form of two frusta of cones 
placed base to base. To give the desired shape to the flue sections, 
which are originally cylindrical, the machine illustrated in the 
figure is employed. A, B,C, D are four rolls, of which the lower 


is sha to the requi configurati and the upper are 
made in parts that can revolve independently of each other. The 
cylinder a, at red heat, is placed over the roll A, and the upper 
rolls are gradually forced down on wo it to bring it into shape, 
1eaa the rolls R turn up the flanges at each end. (February 9, 





648. Musical Instruments : H. J. Haddan, London, 
(W. F. Abbot, Montreal, Canada). [10d. 19 Figs.|—Chiefl 
refers to that class of instruments in which a music strip or band, 
provided with perforations to represent the various notes of a tune, 
is as a valve to control sound-producing devices such as 
reeds, and consists in combining with the instrument a small box 
constructed to serve as a conduit for the air ing through 
the reeds. Consists also of a novel construction of bellows. 
(February 10, 1882). 


657, Anvils: E. and O. Wright, Dudley, Worcester- 
shire. [4d. 3 Figs.|—Are made in one solid piece by means of 
dies and swage tools. (February 10, 1882). 


673. Air Refrigerating A tus: T, B. ht- 
foot, London. [id. 2 Fosj—= simple and compact machine 


for the purpose comprises a hollow base, with tubes like a surface 
condenser, and a as bedplate fora cylinder bored out totwo 
diameters, each fit with a piston and inlet and delivery 
valves. Air is drawn into the front part of the cylinder, and being 
compressed therein, it is disch into the hollow base where it 
is cooled by contact with the tubes. The cooled compressed air 
then enters the hinder part of the cylinder, where it expands, 
— the piston in its forward stroke, and becoming ually 
reduced in temperature before it is delivered to the refrigerating 
chamber. (February 11, 1882). 

678. Gas Engines: W. Watson, Leeds. (2d.)—(1) 
The air and is drawn into a mixing chamber from which the 
engines obtains its supplies. (2) The products of combustion are 
condensed by introducing water into the cylinder. (3) Ignition is 
effected by the sudden and powerful compression of a 
the mixed charge in a small cylinder, the heat evolved 
cient to produce explosion. (February 11, 1882). 


687. Telephone Central Office Systems: A. M. 
‘k, don. (G. M. Hopkins, Brooklyn, U.S.A.) (6d. 2 
Figs.)—The object of the invention is to relieve the attendant 
from the necessity of replacing any of the of the switch 
board or connexions after having connected the lines of two sub- 
scribers, and to insure the return of the switch board to its normal 
condition after the subscribers have done using their lines. It 
consists in movable switch board bars, combined with movable 
transverse rods having cam levers for establishing a connexion 
between two or more of the switch bars, and at the same 
time for removing the switch bars from the und connexion. 
Also in combined polarised annunciators and relays for opera- 
ting local circuits, so as to move the transverse carryin 
cam levers to disengage the cam levers and = the switch boa: 
in its normal condition. Also in a device whereby the subscribers 
may send either positive or negative currents to operate the 
annunciator. (February 11, 1882). 


689. Telephone Receivers: A. M. Clar' Sy, Rendon, 
(G. M. Hopkins, Brooklyn, U.S.A.) (6d. 6 Figs.)—The essential 
feature is that the diaphragm C, or a piece of soft iron attached to 
it, and the core of the coil are oppositely polarised by permanent 
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magnets H in contact with them both. The coreis su ded b 
a bobbin with broad iron flanges, and is wrapped “ae coil ot 
fine wire E. Several methods of carrying out the invention are 
illustrated in the specification. (February 11, 1882), 


702. Bi Exha » > , 
and Fluids: 7 Stookiton-onfoee, fsa a Son} 





— to improvements on Patent 4035 of 1879. (February 13, 

















Sept. 22, 1882. ] 





ENGINEERING. 





297 








* tch-Boxes: J. Dar’ G ow. [2d.]—Are 
om wien ranted chaauber 0s wate tee fignted end of the 
match is held to prevent extinction by the wind. (February 14, 
1882). 


* Fastenings of Neckties, &c.: F. H. Valpy 
inden. (2d.]—Instead of the usual spike a buckle is used. 
(February 14, 1882). 

Machines for Rolling Pamphlet Covers: W. 
Pp thompac London, p. L. Miller and W. H. Rohrer, 
Washington, U.S.A.) (6d. 2 Figs.|—This tool for pressing, fold- 
ing, and pasting covers upon book edges consists of two rollers 
mounted in a frame at right angles to each other, the rollers being 
moved to and fro in contact respectively with the rear and upper 
edges of the cover. (February 14, 1882). 


Signalling on Railways: W. C. Dredge and 
w. J. Cordner, ter. (2d.)—The passing train 
carries a lantern or whistle, &c., which is operated by a movable 
block in connexion with the signal-post. (February 14, 1882). 

.* Horseshoes: J. Camp, Lowestoft, Suffolk. 
wpe two parts hinged together and provided ..' lugs, the 
heel parts being connected by a bolt. (February 14, 1882). 


710.* Controlling the Motive Power of Engines: J, 
McCammon, Belfast. [2d.)—The cut-off eccentric can be 
adjusted angularly on the shaft by means of one operated by 
a wheel mounted on the same shaft. This wheel has arms that 
embrace a stationary friction surface with greater or lesser degrees 
of force according to ihe pressure put upon them by the centri- 
fugal power of certain weights within the wheel. When the speed 
is great the wheel is retarded and turns the eccentric to cut off 
the steam at an earlier point in the stroke. (February 14, 1882). 


712. Re Mechanism and Casteiage Maga- 
: G. E. Vau 
[mm tne (J. £. pom ay Sob Austria.) (8d. 21 4a 


Relates to improvements on Patent 3878 of 1878, and consists (1) 
in pecullarly constructed cartridge magazines (combined with a 
pressing spring and plate) adapted to receive a given number of 
cartridges ; (2) in a cartridge distribution, by which a regular feed- 
ing to the breech is obtained; (3) in a new arrangement lay mace | 
the repeating mechanism may be made to slide along the breec 
in a line parallel tothe axis of the gun, so that the whole me- 
chanism makes, with the sliding bolt, the same backward and 
forward movement. The shape of the magazines admits either of 
the cartridges being heaped in the regular way, or else that they 
shall be arranged to take up the least possibleroom. (February 14, 
1882). 

713. Valve Cock: W. R. Lake, London. A. Bénoist, 
Paris). (6d. 2 Figs.|—The valve is independent of the rod, 
which is merely used to force it from its seat. It is guided by wings, 
and receives the fluid pressure on its back. (February 14, 1882). 

714. Lamp Wick: W. R. Lake, London. (G. Beck, 
Waco, Texas, U.S.A.) (6d. 3 Figs.]—With the object of render- 
ing it non-combustible it is formed of one or more layers of mineral 
wool enclosed in a textile material, the whole being sewn 
together. (February 14, 1882). 

715. Venetian Blinds: R. M. Chevalier, London. 
(6d. 6 Figs.|—The laths are made very thin, and the usual tilting 
lath is dispensed with, the head lath being hung on hooks. Feb- 
ruary 14, 1882). 

716, Purtfeation of Coal Sans T.E, Hy Totten 
ham. (4d.)—The process consi in passing the gas throug 
cotton wool saturated with chromic acid. (February 14, 1882). 

717." Milk: J. H. Bibo, Byfiee 
Sussex, (EZ. Scherf, Berlin). (2d.J}—The fresh milk is bottl 
and subjected first toa heating and then to a cooling process. 
(February 14, 1882). 

718. Ca Naps to Adhere to Hat Bodies: E. K. 
Dutton, Manchester. (G. Atherton, Newark, U.S.A.) (2d.) 
—Relates to the manufacture of such hats as consist of felt bodies 


rovided with naps. The body is placed over the aa ing bat and 
th are pressed together, the operation being aid y the appli- 
cation of steam. (February 14, 1882). 


719." Progeiiing and Steering Ships: J. Cooke, 
Richmond, Yorks, (2d.)—Partitions are arranged abaft the 
propeller, sothat the water may be ejected astern in a number of 
nes. streams. (February 14, 1882). 

' 721. Humane Trap for and Killing 
Vermin: W. Burgess, Malvern W: Worcester- 
shire, (6d. 3 Figs.}—A tunnel-shaped tube fitted with a spring 
jaw. (February 14, 1882). 

' 722, Combined Night Commode and Cupboard: J. 
W. Randall, Chatham, Kent. [6d. 5 Figs.)—Consists of a 
box-like cupboard divided by a horizontal partition into two parts, 
the upper one being fitted as a commode and the bottom one 
intended for the reception of the chamber utensil. (February 14, 
1882). 


723. ting or Governing the 5; of Steam 

os, &c.: G. B. Goodfellow and R. Matthews, 
Hyde, Cheshire. (6d. 1 Fig.}—A governor, of the pendulum 
or other type, is connected to the rod / of the piston valve / and k, 
and moves the throttle valve by admitting or exhausting steam to 
or from the cylinder a, the piston of which is connected by its rod 








to the said throttle valve. The cylinder b is filled with fluid and 
serves to modify the action of the steam piston. When the governor 
rises it admits steam to one side of the piston c, and at the same 
time moves the valve k to form a communication between the two 
sides of the piston d, and thus allowit to move. When the engine 
is at its normal the valve k will lock the piston d at whatever 
part of its stroke that it may happen to be. (rebrenny 15, 1882). 


724.*_ Manufacture of Glass Goblets: T.G. Webb, 
Miles Platting, Lanc. [2d.}—The stem and foot is formed 
by pressing or moulding, and the bowl by blowing, the two being 
united together at a heat. (February 15, 1882). 


727". Vertical Steam Boilers: A. Verey, Dover, 
Kent, [2d.]—The shell is flattened for a portion of its height so 
as to form tubeplates, a firebox being attached to the one and a 
smokebox to the other. (February 15, 1882). 

728." Indelible Ink: W. Reissig, Munich, Bavaria, 
{24.]—Peroxides and protoxides of iron, and metallic iron in a fine 
ge = Yara are incorporated with printing ink. (February 





731. ay age of ce. jeeé, im Se. : EBV. 
* m. [ls ‘igs. |—Re' e prepara- 
tion of lead by submitting it to the action of a mixture of acetic acid 
and acetate or nitrate of lead and water, orin a mixture of these 
acids and the said salt. (2) Toa method of granulating lead by 
dropping the molten metai on to a slab within a tank. (3) To the 
arrangement of electric negatives to lead, in connexion with lead 
to be converted into white lead. (4) To the employment of 
ozonised materials in connexion with such electro-negatives. 
(5) To a method of producing carbonic acid gas by the oxidation 
of ffin, &c. (6) To the employment of mixed vapours of acetic 
and nitric acids and water, alone or mixed with air or carbonic 
acid in the above manufacture. (February 15, 1882). 


732, Manufacture of Sulphate of Alumina: W. 
Gentles, Widnes, Lance. (2d.)—Has reference to the separa- 
tion of iron and free acid from sulphate of alumina by the addi- 
tion of chlorate of lime, a bleaching action on the solution being 
at the same time effected, This is concentrated and the soluble 
chloride of iron with any traces of free acid expelled by a hydro- 
extractor. (February 15, 1882). 


734. Looms for Weaving: W.H. Hacking and E. 
Grube, Bury. [6d. 5 Figs.|}—The object of the invention is 
firstly, to substitute a pattern surface for Woodcroft’s tappets. 
There is employed for each heald two rm yr kg treadles, 
connected by a link, and carrying internal movable tappets or 
switches, acted upon by the pattern surface, and arranged so that 
oscillating or sliding bars may pass over and under the said in- 
ternal tappets and raise or depress the treadles. By employing 
double tappets the shedding motion may be worked from the 
tappet shaft. The internal tappets of one part of the compound 
tappet treadle are alternately engaged with one of the oscillating 
bars to raise or depress them, while at the same time the internal 
tappets or switches of the other of the treadles are being 

upon by the pattern surface to determine the next shed. Secondly, 
when the weft fails, a portion of the shuttle side moves inwards 
and admits the swell, so the frog is not lifted, and the loom stops. 
(February 15, 1882). 


736. A tus for Propdiling Torpedoes: J. H. 
— m. (W. F. A. K. Johnston and W. A, 
ohnston, 


Yew York, U.S.A P) (6d. 1 Fig.)}—The main object of the 
invention is to impart to the fluid used as a motor for torpedoes, and 
the like, the heat needed to maintain it at such a temperature as 
will cause it to exert the best effect. This is effected by the employ- 
ment of a liquefiable combustion ne gas, compressed in a 
suitable reservoir, and discharged in gaseous form therefrom 
under pressure into the c of the apparatus, so 
as to have contact with the ignited combustible therein. The gas 
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best adapted for the purpose is nitrous oxide gas, which at 32 deg. 
Fahr. liquefies at a pressure of fifty atmospheres, and at about 
75 deg. = a pressure of 1000 Ib. to the square inch. Referring 
to the illustration, A is the receptacle for the liquefied gas, and is 
connected by a pipe to the combustion chamber B, which con- 
tains the fuel (charcoal). When the carbon is ignited part of the 
hot gases pass through the P na J, and supply heat for evapo- 
rating theliquid, after which they are discharged into the water or 
into the pipe A which leads to the engine. gis a pump which 
injects water into the pipe h to reduce its temperature, and also 
to form steam. (February 15, 1882). 


737. Furnaces: J, H. Johnson, London. (£. J. Mal- 
let, New York, U.S.A.) [6d. 5 Figs.J)—Air is drawn into the 
furnace by a fan, part entering below the fuel and part over it. 
The heated s are cooled by passing through wet coke before 
they enter the fan. (February 15, 1882). 


738. Receptacles for Aerated Water Bottles, &c. : 
J. ¥ Ashton segue, Wilts. (8d. 8 Figs.)— 
Cases are made to expand and drawin, so as to fit against the 
bottles. The contents may be drawn out through a tube —— 
‘onsen the bottle, without withdrawal from case. (February 
15, 1882). 


739.* Ornanfentation of Metals: G. Bower, St. 
Neots, Huntingdon. (2d.]—Iron or steel articles are sub- 
jected to the action of air, steam, &c., at a high temperature, and 
then to galvanic action by placing them in a metal solution and 
bringing the same into connexion with an electric current. 
(February 15, 1882). 


740. Electric Lamps, &c.: A. M. Clark, London. 
(Solignac and Co., Paris). (6d. 4 Figs.j|—The invention consists 
in making the feed of the carbons dependent upon the fusion or 
softening of a tube or stick of glass, so as to regulate the interval 
between the carbons in virtue of the relation between the length 
and temperature of the arc. The cords pass round pulleys 
on the rear ends of the carbons and are wound on spring 
barrels; rods of glass extend parallel to the whole length 
of carbon, and are arranged to abut against — of copper. 
Their ends bend downwards under the influence of the heat when 
raised to a certain temperature corresponding to an arc of given 
length, and permit of the carbons being progressively fed towards 
one another. This principle of regulation may be applied to one 
of the electrodes only, and the other be controlled by a et 
or solenoid. In the case of semi-incandescent lamps, of the Wer- 
dermann type, both the carbon and the glass abut against the large 
carbon block. The invention also includes an electric generator 
with rotating field ———— and stationary armatures. The field 
magnets are semicircular in cross section and are placed together 
upon an axis so as to formacylinder. The armatures are coils 
wound upon iron core and are arranged in a circle parallel to 
the axis of the field magnet. The coils of the field magnets con- 
stitute a shunt to the main circuit. (February 15, 1882). 


742.* Revolving Show Stands for Shop Windows, 
&c.: W. J. Lioyd, Harborne, Staff (2d.]—The 
rotating mechanism consists of a —_ barrel, the motion of 
which is transmitted through a fusee and train of toothed wheels. 
The movement is regulated by means of a pendulum governor. 
(February 15, 1882). 

743, Utilisation of Se e, &c., for Irrigating 
Land: G. H. Gerson, Berlin, (10d. 14 Figs.)—These 
improvements are applicable to Letters Patent 1903 of 1880. The 
fields are prepared to receive the sewage by enclosing plots with 
ridges or dams. The sewage is delivered to these plots through 
pipes provided with valves. (February 15, 1882). 

745. Device for Re; the Speed of Warp 
Beams in Looms: e, London, (Tassign 
Freres et Cie., Paris.) (8d. 6 Figs.|—This isa brake strap witl. 
the two ends nipped together by spring pressure. A spring also 
a the straps from rotating with the beam. (February 15, 




















747." Revolving Cutter: A. H. Pear, Exeter, Devon. 
(2d.]—For cutting textile, &c., fabrics a circular disc cutter is 





employed instead of shears. (February 16, 1882). 








748." Wire Tramways: J. Brown, London. [(2d.)— 
The carrier is prevented from slipping on the wire by an automatic 
gripping mechanism. (February 16, 1882). 

749. Telephonic Exchange Systems and Appa- 
ratus: G, L. And London. (8d. 14 Figs.]|—Relates (1) 
to the combination of a transmitter, a battery, and a receiver in a 

rtable case capable of being held in the hand, and so arranged 
that the sound waves act both on the receiver and transmitter. 
(2) In a Hunning’s transmitter dividing the space for holding the 
powdered carbon into separate compartments. (3) To a trans- 
mitter consisting of a piece of felt perforated with holes containing 
powdered carbon in a loose state, and covered on each side with a 
thin plate of metal. (4) To a battery composed of el ts con- 
sisting each of a plate of zinc and a plate of carbon covered with a 
layer of salt of mercury, the whole arranged that the plates can be 
ben into contact by pressure. (5) To the use of complete 
metallic circuits in ination with a series of batteries at the 
central station, and one of which can be inte in any circuit, 
(6) To an arrangement for calling the central office and connecting 
the subscribers. (February 16, 1882). 








730. A tus for Transmitting Motion: W. 
Spence, J. Coirarrd, Paris). (6d. 4 Figs.}—Con- 
sists of a wheel toothed on its side faces ; in its teeth work two 
spring contact pieces mounted on a lever to which alternating 
motion is given. (February 16, 1882). 


751.* Motor Power Mechanism: J. B. Howi 
Glasgow. (2d.)—The power is derived from coiled springs, an 
is controlled by a brake. (February 16, 1882). 


752.* Gas Governors, &c,: G. E. Webster, Notting- 
ham. (2d.}—The service pipe is fitted with a partition in which 
is a balanced valve through which the gas supply passes. (Feb- 
ruary 16, 1882). 

753. Travelling Building for a Circus: C. H. Keith, 
Bradford, Yorks. (6d. 3 Figs.|—Separate sections are put to- 
gether so as to form either one circus or several road vehicles, as 
may be desired. (February 16, 1882). 


755. Sanitary Appliances: R. Weaver, London. 
[6d. 14 Figs.)—The first appliance is an improved hopper closet. 
The basin contains a turtle head, which gives the driving action 
for impelling the contents through the trap which is furnished 
with eyelets on each side so as to scour the walls. The supply 
tank is fi with twin cylinders, with an annular space between 
them. The inner cylinder is provided with a water-tight seating 
which closes the outlet except when the twin cylinders are rai 
by the closet pull, when the water descends to the turtle head. 
On the closing of the cylinders the water rises through the annular 

by syphon action and flows through the inner cylinder, which 

acts an overflow. In conjunction with this closet a slop tray 

is used which fits into the pan, and prevents splashing. (Feb- 
ruary 16, 1882). 


756. Machines for Prod Electric Currents: 
J. Brockie, London. (6d. 5 Figs.|—The revolvi 


armature 
has two iron rings CD, mounted upon a non-magnetic boss B, 
and transverse compound iron bars E fixed between the said rings. 
Upon these bars coils of insulated wire F are wound, and the whole 


revolves between the poles of four fleld magnets, whose polarity is 
so arranged that the two rings C D shall be of opposite polarity in 
any given length of the crossbars. The magnets of the armature 


Fig 1. 
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are Constructed of several separate pieces of iron fastened er, 
or of bundles of iron wire, or of hollow cases filled with iron 
filings, and are wound with wire as shown at F. When desirable 
intermediate coils may be wound on the central of the bars, 
and the current from them be used to excite the field magnets. 
(February 16, 1882). 

757.* Co and Threads: G. W. 
von Nawrocki, Berlin. (G. Fagenburg, Rydboholm, Sweden). 
(2d.]—The cotton is placed in an air-tight vessel along with the 
colour, and boiled in a partial vacuum. (February 16, 1882). 


761.* Dynamo-Electric and Magneto-Electric 
Machines: C. J. Chubb, Gloucester, (2d.]—The field 
magnets revolve in the opposite direction to the armature, or 
“a conducting material connected magnetically with such magnets 
— in an opposite direction to the armature.” (February 16, 

tus for 


1882) 
762.* A tating up Straw, &c., into 
P . Kearsley and Whitworth, Ripon, 
Yorks, (4d.)—Refers to self-acting —— for separating 


Sheaves: 

straw and binding it into sheaves, but as there are no drawi to 
this provisional specification it is not readily understood. (Feb- 
ruary 16, 1882). 

Nuts for Screw Bolts: R. Harrington. Wol- 
verhampton, Stafford. [id. 6 Figs.|—These are made 
elastic by coiling a strip of metal into a spiral form, the inner 
edge of the coil forming a screw thread, which may be sprung to 
increase or diminish the pitch of the thread. (February 16, 
1882). 


764.* Apparatus for O Motive Power: H, 
H. Fanshawe and C. J. Griffi London. (2d.}—By 
means of weights or springs periodically wound up. (February 16, 
1882). 


767. Manufacture of Cans for Preserved Pro- 
visions, &c.: J. S. Ga London. (H. K. and F. B. 
Thurber and Co., New York, U.S.A.) [6d. 8 Figs.]—Consists in 
fitting to the table of the apparatus a bracket having at each end 
a suitably shaped gripper for embracing each end of the cylin- 
drical block upon which the body portion of the can is held whilst 
being soldered. (February 16, 1882), 
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Sleepers, and Toatenings for 
Railways and Tram g .G » (ls. 81 Figs.) 
—The specification is long and describes several forms of rails, all 
of which, however, have the distinguishing characteristic that 
they do not rest on their bottom edges or members, but are carried 
by fingers or clips that enter grooves rolled longitudinally in the 
rail sides. These clips are of various forms, and extend some dis- 
tance above the sleepers so as to give elasticity to the rail. (Feb- 
ruary 17, 1882). 


769." Attaching Door Knobs to Spindles; T. A. 
Weston, London. (B. H. Lockwood, Stamford, Conn., U.S.A.) 
[(2d.]—Relates to door knobs with shanks which are secured to the 
spindles by frictional eontact under great pressure induced by the 
clamping action of eccentrics formed in the shank and on 
the spindle respectively. (February 17, 1882). 

770.* Bolt F. for Doors and Windows: 
E. Latham, Birk Cheshire, [(2d.)—Consists in the 
combination of two bolts attached one at each end of a lever, with 
a central fulcrum secured by set screws. (February 17, 1882). 


771._ Apparatus for Punching Holes in Hoop Iron, 
&c.: J. w, London. (6d. 8 Figs.)—This invention 
has reference to a novel combination of known parts of a punch- 
ing machine, to which the metal to be punched is fed automa- 
tically between guides. (February 17, 1882). 

2.* Lock-up Stands for Bottles, &c.: J. Ridge, 
Sheffield. (2d.)—The bottles are secured by means of two risin; 
and falling bars which turn on annular hinges and when rais 
may be locked. (February 17, 1882). 


774.* Protec Cables or Wires for Conducting 
Electricity: J, C.Newburn,London. (A. M. J. Jeune, 
Paris.) [2d.J—The external envelope is braided or woven wire 
sheathing. (February 17, 1882). 


777. Recovering the Tin Contained in or upon 
Waste Metals, &c.: C. D. Abel, London. (H. A. Schulte, 
Diisseldorf, Germany). {4d.)—This process consists in the prepa- 
ration of a lye composed of hydrate of soda or hydrate of potash 
and water, which is heated to boiling point and mixed with lead 
oxide, into which lye the metals to be treated are placed and the 
tin thereby dissolved without attacking any other metal. (Feb- 
ruary 17, 1882). 


778.* Fish Joints for Railway Rails: F.C. Winby, 

estminster. (2d.]—Grooves and projections are formed on 
the web of the rail and along the innerside of the fishplate. (Feb- 
ruary 17, 1882). 


eoting Door F: : A. Ashwell, 
West Dulwich, Surrey. (6d. 17 Figs.)—A sliding bolt is 


provided with teeth, which when the bolt is thrown will operate a 
pinion, and transmit axial motion to an indicating disc on the out- 
side of the door. (February 17, 1882). 


oo Apparatus for Winding Yarns or 


‘PE Threads of 
.: W.T. Stubbs, London. [8d. 9 Figs.|—This 


isa multifold winding frame. Fig. 1 is a vertical section through 
one side of it with the creel partly broken away, and Fig. 2isa 
view toa larger scale of part of the stop action. The ends from 
the cops 2 2 pass through the clearer plate, and over the drag 
flannel in the usual way, and are then led upwards and round a 
rolleron the front of the creel board. From thence they descend 
through a traversing guide to the bobbin 4, which runs in con- 
tact with the drum 5; 16 are thedetector wires, which do not 
revolve about a centre, but drop vertically through guides. At 
the lower end of each is a long loop or eye which fits over the stud 
19 and stands in front of the bar 24. When anend breaks its 


detector wire drops into the path of the vibrator 27, and is by it 
pushed forward carrying the bar 24 before it, and forcing the 
catch of the arm 35 off its rest. The arm, which is connected to 
the lever 31, then drops, and the tail end of the lever pushes up 
a rod, which is provided at its upper end with a brake plate 
that stops the rotation of the bobbin and liftsit offthe drum. A 
further movement of the lever 31 raises the cradle bodily. The 
specification describes several modifications in the details of the 
frame, one of which adapts it for winding from bobbins, (Feb- 
ruary 17, 1882). 


783, Fountain Inkholders, &c.: F. F. Benvenuti, 
Sw: (4d.]—The ink reservoir is provided with an adjust- 
able valve, by which the flow to the writing point can be regulated. 
(February 17, 1882). 


784. Mowing and peaging Machines : W.R. Lake, 
London. (C. W. Levalley, St. Paul, U.S.A.) [8d. 22 Figs.] 
—Consists chiefly in the arrangement, in connexion with a cen- 
trally pivotted cutter-bar frame, of a draught chain, whereby a 
lifting force is exerted upon the cutter-bar and its attached parts 
at the same time that the machine is drawn ahead. Also in the 
construction and arrangement of the several parts of the machine, 
whereby they are strengthened and made adjustable, to render the 
machine more easy ,of operation without adding to its weight. 
(February 17, 1882). 


788. Hoops for Securing Picks, &c., to Shafts; T. 
Brown, Sheffield, (8d. 15 Figs.|—The hoops are constructed 
from thin sheets of steel of a form allowing of the meeting ends 
being locked into or to one another. Apparatus for stamping out 
and bending the hoops is described. (February 18, 1882). 


790. Illuminating Lighthouses, &c.: J.R. Wigham, 
Dublin. (6d. 1 Fig.|—When fog prevents the light igh the 
lighthouse being usefully directed in the usual manner, the 
inventor alters the direction in which it is projected, and either 
throws it up into the sky to cause a glow on the clouds, or on the 
upper part of the fog, or on to objects near the base of the light- 
house which it is necessary for the mariner to avoid. This he 


erase / raising or lowering the lights or the lenses, or by pro- 
viding additional jets or lamps that are lighted as occasion requires. 
The illustration shows one method of carrying out the invention. 























The three lamps B B B are arranged in a em | frame provided 
with counterweights, and capable of being raised and lowered by 
a screw E and two bevelled segments G. D is a liquid seal. 
(February 18, 1882). 

794. Colouring and Varnishing ther: W. A. 
Barlow, London. (£. Fernbach, weney) (4d.]—Consists of 
@ paste formed of colouring substance mixed with material, such 
as dextrine, gum, &c.; sulphuric acid, vinegar, and olive oil being 
added. (February 18, 1882). 


795. Produ a Fixed White ent for Paint- 
, &c.: H, ht, Liv 1. (4d.J)—Claims the use of 
nate of strontia, or chloride of strontium, in combination with 
salts of zinc and sulphide of soda. Also sulphide of strontia com- 
bined with sulphate of soda and chloride of zinc. Also the pro- 
duction and application of chloride of sodium as a protective — 
against discoloration of the pigment during calcination. (Feb- 


car 





ruary 18, 1882). 

| _ 798. Moceverteg Gots uned Wood Pulp 

| Stuff, &c.: H, C. F. Stormer, Paris. [6d. 1 Fiy.)—Consists 

| in recovering soda, &c., by two or more boilers, so connected that 
the lye is concentrated progressively, in the first boiler by fire 

| heat, and in the others by the hot vapours from each preceding 

| one. (February 18, 1882). 


800.* Candlesticks: J. H. Johnson, London. (J. 
Engelson, Naples). (2d.J}—Consists of means for enabling the 
candle to be readily inserted and withdrawn, and for holding any 
size candle firmly in position. (February 18, 1882). 


801. Machinery for Making Wooden Packing 
Cases, &c.: W. Crooks, York. (2d.}—Relates to a recipro- 
cating crossbar, carrying pins which pass under hoppers containing 
nails, and carry the latter forward into the wood. (February 18, 
1882). 


802. Re erator for Use in Breweries, Distil- 
leries, &c.: W. Morton and P. Robinson, Burton- 
on-Trent. (6d. 9 Figs.)—Refers to tubular refrigerators, the 
object being to present a large cooling surface, and although of 
thin metal, yet strong and durable, The tubes are flat at top and 
at bottom, having a rib for guiding the liquid and imparting 
strength. They are flat at one side, so that two tubes can be 
soldered together. (February 18, 1882). 


803, ey opm oJ Fires: J. K. J. Foster, Bolton, 
Lanc. (6d. 1 Fig.)—Relates to extinguishing fire by the use of 
atmospheric air deprived of its oxygen and vitiated with carbonic 
acid gas and other products of combustion by being passed over or 
through a fire. The airso vitiated is forced into or through the 
burning structure. An apparatus is shown and described. (Feb- 
ruary 18, 1882). 


804. Preservative and Anti-Fo Com: tions 
for Ships’ Bottoms, &c.: W. C. A. Holzapfel, New- 
castle. [2d.]|—Consists of a mixture of bitter aloes, camphor, 
gum copal, pitch, resin, linseed oil, methylated finish or spirit, 
colouring matter, and oxide of mercury. (February 18, 1882). 


806.* Steam Boilers and Heaters: J. Rapieff, Lon- 
don. [2d.}]—Proposes to use partitions to facilitate the circulation 
of the liquid. (February 20, 1882). 


810. Ventilating Valve for Preven’ the Burst- 
ing of Water Pi during Frost: A. S. nm and 
F. O. Ross, London. [6d. 5 Figs.)—Air can be admitted to 


when such valve is closed, so that they can be emptied inde- 
pendently of the cistern. (February 20, 1882). 


811. Lubricators: J. Lumb, Elland, Yorks. (6d. 
5 Figs.|—The lubricant container has a revolving plug bored out 


through a cavity. The plug is revolved by mitre wheels, one of 
which acts as a wormwheel, to give the required motion to the 
piston. (February 20, 1882). 


812. Solid Lye Composition for Washing and 
Bleac Linen: W.H. Beck. London. (C. M. Levy and 
G. Alexandre, Paris). {4d.]—Relates to lyes of the kind de- 
scribed in Patent 1899 of 1878, and consists partly of modifications 
of the materials and proportions employed, and partly in a process 
a a the materials into the solid lye. (February 20, 


814. Colouring Matter for Dyeing and Printing: 
Cc. D. Abel, London. (L. Jacobson, Berlin). [4d.)—Claims 
the manufacture of red or violet colouring matters by the action 
of benzotrichloride, its higher chlorinated compo 
sponding bromides, &c., with or without addition of metallic salts, 
&c. (February 20, 1882). 


815. Rivetting and Drilling Apparatus for Shi 
building, &c, : r J. Rowan, Gaaseow. (6d. 14 Fige} 
—The novelty consists in the employment of electro-magnets to 





affix the die to one side of the plate and the dolly to the other, 
there being no actual connexion between the two parts. In addi- 
tion to this the rivet may also be closed by aid of electro-magnets 
or motors, either by pressure or by percussive action. Several 
forms of apparatus are illustrated. (February 20, 1882). 


821. Electric Telegraphs: C,N. Talbot, New York. 
(6d. 2 Figs.)—Relates to a signal box for places which do not re- 


junds, or corre- | 


to receive a piston for expelling or discharging the lubricant | 


quire messenger or telegraph facilities sufficiently often to make it, 
worth while for — to have a call box. One signal box 
is provided for several persons, and is provided with means by 
which the person requiring the service will be indicated at the box 
(February 20, 1882). 

822. Casting Ingots of Steel: J. D. Ellis, Rother. 
ham. (6d. 8 Fiys.]—Steel ingots eg | at their outer portions 
before they do at the centre, with the effect that the middle is 
often unsound. To remedy this itis proposed to fit a feeder of 
non-conducting material tothe upper part of the mould, in which 


a store of fluid metal will be retained and will descend into the 
centre of the ingot to fill the cavities; c is the mould into 
which the metal enters from the bottom, aatube of non-con- 
ducting material surrounded by a packing b of wood, and provided 
with a vent hole for the gases. (February 20, 1882). 


823. Case or Tube for Holding Paint, Oil, Con- 
densed Milk, &c.: W. R. Lake, London. (Ff. &. Grout, 
Chicago, U.S.A.) (6d. 4 Figs.|—Is especially designed for paint, 
of which small quantities are required from time to time. The 
interior is formed with a screw thread, the bottom being screwed 
into the lower end. The latter being turned forces up the contents 
of the case through the outlet. (February 20, 1882). 


833. Perpetual Calendars: P. M. Justice, London, 
(T. H. Hovenden, Ingersoll, Canada). (8d. 16 Figs.|—Relates 
to calendars whichindicate the month and day of the week or month 
by letters or figures carried on a moving surface and ex to 
Bo at apertures. The invention could not be clearly described 
within our available space. There are nineteen claims. (Feb- 
ruary 21, 1882). 

923. Filter Presses: H. E. Newton, London, (A. L. G. 
Dehne, Halle-on-the-Saal, Germany). [4d. 2 Figs.|}—The plates 
of the apparatus are coated with a protective covering of metal, 
vulcanite, or other suitable material not affected by chemical 
action. (February 25, 1882). 

924, Lined Valve Cases, &c.: H. E. Newton, Lon- 
don, (A. L. G. Dehne, Halle-on-the-Saal, Germany).  |6d. 
3 Figs.J)—Relates to valves whose cases or bodies are protected 
against chemical action by a protective coating, the object being 
to coat or line such hollow articles when cast in one piece. The 
casings are so made as to allow of cores of the most plain and 
simple forms being readily introduced and removed from all the 
hollow spaces that are to be lined. (February 25, 1882). 


960. Production of Certain Derivatives of Metaoxy- 
benzaldehyde: J. A. Dixon, Glasgow. (C. Kenig, Hochst- 
am-Main, Sete (2d.]—Consists in the production of ortho 
nitrometaoxybenzaldehydes and of orthonitrometamethoxylben- 
zaldehydes from metaoxybenzaldehyde, and is for improvements 
on Patent 2179 of 1882. (February 28, 1882). 


963. Apparatus for Prevention of Accidents by 
Railway: C. N. Leroy, Paris. (6d. 12 Figs.)—At intervals 
along the track double sets of jointed levers are placed, which can 
| either lie prone or be raised to form an incline. As the engine 
| passes it depresses one set of the bars and raises the other, which 
acts as a danger signal to sound a gong on the following train, if it 
be not lowered by an electric releasing current which is trans- 
mitted when the engine passes the next apparatus but one. (Feb- 
ruary 28, 1882). 


97 terns: 
to street and other la 
allow of access for lighting, &c. 


(4d. 3 Figs.J]—Relates 
at the bottom part to 
rovided of larger dia- 
aside by the lighting 


G. Bray, Leeds. 
ps, having a hole 
A ball is 
meter than the hole, which can be push 

instrument, but which resumes its place over the hole when the 


instrument is withdrawn. (February 28, 1882). 


1027. Stands or Frames for Cruets, SAgnere, &e.: 
J. Beresford, ham. (6d. 9 Figs.}—Has reference 
to such stands wherein the bottles are locked by a radial arms carried 
on a vertical axis. The locking parts are confined to the head of 
the stand, the base being unencumbered. (March 8, 1882). 


1064. Machine for Distributing Manure over Land, 
&c.: H. A. Bonneville, London. (Ll. A. Couteau, Léon- 
ville, France) [4d. 4 Figs.|—This is for improvements on Patent 
489 of 1881, and relates to(1)a drum and a cylinder both smooth 
surfaced, and the latter revolving at a greater speed than the 
former ; (2) a hopper with vertical sides, its bottom being formed 
by the cylinder ; (3) a movable trap regulating the escape of the 
matter; and (4) disengaging knives and cleaning scrapers. 
(March 6, 1882). 

1249. Armatures for Magneto-Electric Machin 


es, 
&c.: C. L. Levey and E. Lumley, New York, U.S.A. 
{6d. 10 Figs.}—According to this invention the body of a Gramme 





the pipes under the seat of the valve governing the service, even | armature is formed of a number of sheet metal plates alternating 


| with plates of non-conducting material, all the plates being cut 
| in the form of a wheel with hubs, spokes, and rim, and with or 
| pence ge page pieces in line with the ype The plates are 
| threaded on a shaft, and insulated wire is wound between the 
spokes in the usual manner. In some cases it is on’y the non- 
| magnetic layers that have spokes, and in others ventilating spaces 
are left between the iron rings. An arc lamp, included in the same 
patent, has two differential magnets acting on armatures on the 
opposite ends of a balanced beam fixed on a rock shaft. An arm 
on this shaft isconnected by arod to a clutch washer of the Brush 
type, and controls the feed of the upper carbon. (March 15, 1882). 


2813. Shirts: D. P. Belknap, San Francisco, (4d. 
5 Figs.}—Refers to the use of an open front, having two inter- 
changeable flaps, also to an attached collar that can be worn high 
or low inthe neck, &c. (June 14, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 





WESTERN UNION TELEGRAPH CoMPANy.—The Western 
Union Telegraph Company has now in operation almost 
350,000 miles of wire, and sent nearly 30,000,000 messages 
last year, the earnings being not much short of 6,000,000 
dols. From 1866 to 1881, the wire in operation showed an 
increase of 251,314 miles, the number of offices having, 





during the same time, increased from 2250 to 10,787. 
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works (the Salgo-Tarjan-Rima-Muranger Company 
for — of 100 kilos. of pig with not more than 
° -¢ | four hectolitres of beech charcoal, or about 83 per 
‘gp la eek (vide page 293 ante) gave a brief | P his 
aa jn th df ee meeting of the Iron | —< = lete. oy of a oO erro f ae 
a Steel Institute at Vienna, and we now propose | “ 5. 0 he rac of “ che, Md . ; if +r 100 kil y f 
= deal with the proceedings in greater detail. On | fe sn be or d y* a re of his ra t a be 
T day morning, the 19th inst., the meeting was | Pig] ee ee ee eee ee 
ues¢ rd i. the ’ richly decceated hall cf the! noticed that a stiick-ofen still exists, and is worked, 
ened i 
y ae Ingenieur 


: ° - 1, | ina district in Siebenburgen—the last remainin 
chitekten Verein, which | ™® ‘per Paar & 
m filled hg Presi oval of the Local | €x@mple, we suppose, of this primitive furnace 
was bts Committ ee, Herr C. August v. Frey| where wrought iron is prepared direct from the ore. 
peer Direotor ok thes hetaion Alpin Montan- | The total annual production of Hungary is in round 
Gesellschaft) received the Institute. He said 


_ numbers 150,000 tons of pig, 17,600 tons of castings, 
few cordial words on the pleasure which the 74,000 tons of iron, and 23,000 tons of steel. There 
Ww a 
pie i gave to his countrymen, and referred as a | 


was no discussion on this paper, Mr. Bell in pro- 
roof of this to the very thoroughly representative | posing a vote of thanks to the author, only taking 
character of the names on the Reception Com- 


| occasion to make a few remarks on the importance 

“ The President of the Institute (Mr | of the cost of freight in connexion especially with 
ees. ‘ mae 

Josiah Smith) being unfortunately prevented from | 


| industry of a country so far away from any con- 
* . ripe F | sumers as Hungary. 
coming to Vienna by very strict medical injunctions, | gary 


Mr. Fry, M.P., moved that Mr. Isaac Lowthian THE MANUFACTURE OF STEEL WITH Brown Coat. 
Bell should take the chair, a motion which was of| | The last paper read on Tuesday was one by Herr 
course cordially accepted. The Statthalter of Lower | A. Kurzwernhart, of Teplitz, ‘‘On the Manufacture 
Austria, His Excellency Ludwig Freiherr Possinger | of Steel with Brown Coal in Teplitz (Bohemia), 
yon Choborsky, then in the name of the Govern- | which we shall publish in extenso in a future issue. | 
ment welcomed the Institute to Vienna, and the | Near these works enormous quantities of brown coal | 
Biirgomeister of the city, Herr Eduard Uhl, did the | exist, containing 2 to 8 per cent. of ash, and 15 to 20} 
same inthenameof the city itself. Herr Charles Pren- | per cent. of water. 

ninger, the president of the Austrian Engineers’ 


About 200 kilos. of this coal is | 
equivalent to one cubic metre of soft wood, while | 

Society, being unfortunately prevented from reach- 

ing the city in time through the stoppage of some 


its price (owing to its ready accessibility) is only | 
from 1s. 6d. to 2s. per ton. The author described | 
of the railways of northern Italy by the recent floods, 
his place was taken by one of the vice-presidents, 


the special appliances and modifications by which | 
| at his works it had been made possible to use this | 
who expressed the great pleasure which the Engi- 
neers’ Society had in placing their rooms for the 


'fuel for heating the lime (basic process) and the | 
spiegeleisen, as well as for melting the pig, the | 
time being at the disposal of the visitors. The latter process being carried on in a Siemens furnace. | 
rooms, it may be added, are of the most convenient | It may be mentioned, to explain the turn taken by | 
kind, and the trouble taken by the Local Committee | the discussion, that the Teplitz Works were esta- | 
in attempting to satisfy the simultaneous wants of | blished as Bessemer works and rolling mills in 1873, | 
the two hundred strangers was quite unlimited. Mr. | While for the last year they have been carried on 
Bell replied suitably to these cordial speeches in | on the Thomas-Gilchrist system. _ 
English and German, and the business of the meet-| | Mr. Gilchrist opened the discussion. He said he 
ing commenced by the nomination (by Mr. Windsor | had just reached Vienna after spending some days 
Richards, seconded by Mr. Riley) of Mr. Bernhard | examining the working of the basic process on the 
Samuelson, M.P., as the next President. Mr. | Continent in those places where it had been adopted, 
Daniel Adamson gave notice of motion for the next | including the Teplitz works, which, he added, 
meeting, that the term of the presidential office be | turned out more basic steel to-day than they did 
reduced from two years to one, a question which | acid two years ago. The plant was old plant 
will doubtless be fully discussed when it comes up | modified, but in spite of disadvantages the work 
again. |turned out compared well with the results ob- 
" — | tained in England ; with two converters, 3000 tons 
Tho frst papers taken were, naturally, those sour the results ebtained was thatthe Ketone 
~~ hae rant a age : = } _~ now — + a — preg ey ne 
Industry of ee and Carinthia,” by the venerable ‘ cid linin, g oe ey ran 120). Thic he oon a sia 
i on Tiinner, who himself, on being intro- | : 2 ; rey 
po Mr. Bell, received a very seaidlab baatgilias pees kc he me ne 
This paper, which we publish in full this week | Ppey were made with the Holley joint, but the 
on another page, was entirely of a descriptive | ¢,, a were inclined and the bricks sloped parallel 
and historical nature. The author described the an tien joint, and no broken bricks were used. With 


great Rs oar — which the Styria and these bottoms the average number of blows, working | 
Carinthia industries laboured in respect to scarcity acid, was 110 per bottom, nothing like this number | 
and expensiveness of fuel, and dearness of trans- 


: - having ever been reached in England, where 15 blows | 
Mera or sn | and - For but — or on ee generally as much A one bottom could | 
out how much good work had been done in : : d ain candnlinnh a t. | 
spite of these difficulties, and expressed a con- A Se een ening commen epee ee 


fident hope that many of them would be greatly 
reduced by the fusion which he had long advocated | 
and which has lately taken place, of the various 
mountain companies into one society (the Austrian 
Alpin Montan Gesellschaft), so that they might 
work together instead of separately competing, and 
economise by union where rivalry had so much 
helped to waste. There was no discussion on this 
paper. The author received a very hearty vote of 
thanks, Mr. Bell in moving the vote, speaking of 
the enormous extent to which the Austrian iron 
and steel industry was indebted to Professor Von 
Tiinner for his metallurgical work. 


Tue Iron Inpustry or Huncary. 

The second paper read on the 19th inst. was by 
the Ritter von Kerpely, of Buda-Pesth, ‘‘On the 
Tron Industry of Hungary.” This paper, of which 
we commence the publication this week, described in 
some detail the present condition of the Hungarian 
iron works, their circumstances as to fuel and 
ore, and the more recent improvements adopted in 
them. It is not necessary that we should summarise 
the paper, as we are publishing it in extenso. 
We may merely mention that the author stated, 
among many other details, that the recent improve- 
ments in the methods of manufacture and in the 
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of phosphorus, 0.5 per cent. of silicon, and 2 to 2.5 | 


For such pig the name | 


thinking very important. 
‘¢ white” was somewhat misleading with us, as 
‘¢ white” pig contains probably about 3 per cent. of | 
metalloids, in addition to the carbon, while here 
there is 5} per cent., an enormously important 
chemical difference. Another noteworthy point in 
the practice at Teplitz was the use of scrap, as 
much as 400 to 800 kilos. of cold scrap was some- 
times put into the 6} ton charge; it was put in 
while the blow was going on, without turning the 
converter down. This utilisation of the scrap was 
a most important matter. In answer to some 
questions Mr. Gilchrist said that he believed that 
the maximum sulphur which was ever present in 
the pig at Teplitz was 0.45 per cent. ; in this case 
extra blowing was required. It was preferred not 
to have more than 0.2 per cent. The tuyeres were 
acid and had large holes. 

Mr. Windsor Richards thought that the state- 
ment of the number of charges blown on one 
bottom was a very misleading one. The system 
adopted in these works was a very different one 
from ours. They renewed the tuyeres over and 
over again in the same bottom, while we déd not 
renew the tuyeres at all, but simply worked bottom 


| mill 


per cent. of manganese, this last all being agreed in b 





amount of scientific skill showed in the management 


and tuyeres together until both were useless. 
of works, had resulted in the obtaining, at some 


Herr Kupelwieser, Director-General of the steel 














works at Witkewitz, said that at his works the 
practice was somewhat different from that at 
Teplitz. Unfortunately the basic plant at Witko- 
witz had been burnt down some months since, and 
only began to work again a fortnight ago. So he 
had not statistics of the present working of a kind 
which would be really trustworthy. Each day he 
succeeded in blowing thirteen or fourteen charges of 
eight tons each, and things were now going very well 
indeed at his works. At Witkowitz they rather 
approached the English system, and preferred chang- 
ing the bottoms to the very frequent changing of 
tuyeres, which was otherwise necessary. He used 
only four tuyeres in one bottom. He believed that 
about forty tuyeres would have to be changed for 
the forty charges mentioned by Mr. Gilchrist. 

Mr. Jeremiah Head said that the particular point 
to which he had been paying attention in a visit to 
Witkowitz was the making of plates from basic 
ingots. He found that the same plate mills were 
then rolling iron and basic plates indiscriminately. 
The basic ingot had apparently about the same 
temperature—certainly not a lower one—as the 


| iron pile, and there did not seem to be any 


special risk of spoiling it. The ingot, about 18 in. 
by 12 in., was (after heating) passed through a 
Belgian universal mill (used as a cogging mill), 
and when reduced to about 5 in. square was 
cut off to weight. Then it was reheated and passed 
through the roughing and finishing rolls as usual. 

eversing engines, geared to the mill, were used. 
The setting down of the screws of the mill was 
done by a separate little engine manned by a special 
man, so that the roller himself has only to place 
the plate right, and has not at all to concern him- 
self with the thicknessing. Live rollers are used 
to the mill both front and back. The plates looked 
very good, and were very soft, and the Belgian 
gave a good edge finish. It appeared to 
him that men, furnaces, and price were practi- 
cally just the same for basic iron as for piles. The 
only difference was that with the steel the speed of 
the rolls was quicker, and the draught was made 
only about half as much as for iron. 

Mr. Wittgenstein, the manager of the Teplitz 
Works, said that 0.2 per cent. of sulphur was very 
much more than they were content with; 0.1 per 
cent. was rather what he wished. The working of 
forty blows on one bottom, too, was not an average 
result, but quite an exceptional one. The average 
was rather twenty-five to thirty blows per bottom. 
The bottom contained seven tuyeres, and although 
the rate at which the bottom was destroyed varied 
very much, yet probably on an average it amounted 
to one tuyere changed for every blow, or twenty- 
five for the twenty-five blows. 

The discussion ended by a vote of thanks to 
the author of the paper, moved by the President, 
who proposed also the addition of the name of Herr 
Wittgenbach to that of the author. 

The first day’s meeting concluded with the very 
interesting ceremony of the presentation of a 
casket to Mr. Thomas by the Prager Lisen- 
industrie Gesellschaft in recognition of the enor- 
mous value to them of the process with which 
his name is connected. The presentation was 


made by Herr Ernst Baiimler, of the Kladno Works, 


in a speech in which he described the immense 
enefit which had accrued, and would increas- 
ingly accrue to the district in which his works 
were situated from the invention of a process 
which has made it possible for them to utilise for 
the production of the finest materials their hitherto 
comparatively phosphoric ores. The casket is a 
really exquisite work of art. The body of it is 
made of Kladno pig iron, and body and lid are 
covered with fine repoussee work in basic steel, the 
feet being four finely-formed little figures in the 
same material. On the cover is the inscription. 
“* Herrn Sidney Gilchrist Thomas gewidmet von der 
Prager Eisenindustrie Gesellschaft.” On account of 
Mr. Thomas’s absence through the serious illness 
which has been the cause of so generally expressed 
regret among the members of the Institute, Mr. 
Gilchrist accepted the gift-on his behalf with a few 
well-chosen sentences. 


TEsTING MATERIALS. 

The first paper read upon Wednesday, the 20th 
inst., was ‘‘On the Royal Prussian Institute for 
Testing Materials,” by Dr. Hermann Wedding, of 
Berlin. This paper, which we shall publish in extenso, 
was both interesting and important ; it contains, first, 
a plea for the establishment of State testing houses ; 
secondly, a description of the leading duties of such 
institutions ; and thirdly, an appendix with full 
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details of the work of the Prussian Royal Proving | 
House for Building Materials, and royal experi- | 
mental establishments for technical mechanics and | 
chemists. Dr. Wedding’s stand-point in reference 
to the first matter will be understood from the 
following sentences : 

‘‘These circumstances furnish the reason why, 
during the last ten years, institutes have been 
established which examine all such questions and i\ | : 
oes final decisions in cases of doubt or difficulty. \ Z | equally regarded, and there can be no doubt, that it 

t is clear that such institutes can only be properly \\ Fs is right to make a certain, if os - very small part 
controlled by Government, for then only is there a SS wy, ys of the general taxes of the peo’ y for the ex- 
guarantee of entire impartiality and disinterested- ae a pense of tests which are unde: oa'let the general 
ness, and an assurance that in each test the interests welfare.” 
of the producing and the consuming parties are | In connexion with the second point, Dr. Wedding 
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The next speaker was Professor Alex. B. W. 
Kennedy, who began by recognising the importance 
of the work done in Prussia, which was to so great 

| an extent due to Dr. Wedding’s energy and enthv- | 
siasm. It was alwaysa dangerous thing, however, | 
to reason from one country to another in such 
| matters, and it by no means followed that a plan 
| which had proved advantageous in Germany would 
| be elvis in’England. It would require very 
| strong proof of necessity to induce us to ask for | 
State interference in any such case, and the proof of | 
necessity given by Dr. Wedding did not strike him | 
as very strong. The high officials mentioned by | 
Dr. Wedding would not themselves personally make | 
any experiments, and the subordinates who would | 
country by Kirkaldy, chemists did not know what make and be responsible for them, could hardly be | 
expected to be more worthy of trust, more accurate, | 


important factors 0.1 per cent. of carbon or 0.01 per 

cent. of phosphorus could be, nor had the present | or more independent of improper influence, than | 
era of molecular metallurgy, in which the chemist | non-officials, whose whole credit depended on | 
and physicist shared the responsibility for success | their status in these respects. By us much more 
or failure in the manufacture of iron and steel, | importance was attached to the actual making of the | 
even dawned. He was most pleased to see so full experiments than to the official solemnity of the | 
and formal a recognition of the intimate relations | paper on which the results were written. This was 
between the mechanical properties and the chemical | of course the view taken by Mr. Kirkaldy (who 
composition of steel, and of the necessity of study- | had, unaided, done more than any other single man 
ing both, as was contained in Dr. Wedding’s paper. | to bring about the present position of testing in 
He thought that a remark, dropped by Dr. Wedding, | connexion with the iron and steel industries, and 
that perhaps in England such work need not be | who might be considered historically the father of 
undertaken by Government, was probably in accord- | modern testing), and it was one which he (the 
ance with the opinion of most of those present. | speaker) thought likely to commend itself to the | 
There would be great reluctance on the part of | majority of those concerned in our own country. | 
Government to undertake such duties, pol great | Speaking as to some of the details in the paper, 
indisposition on the part of the ironmakers to | Prof. Kennedy said that he had made many ex- 
submit to State interference. His own view was | periments on the influence of form on specimens, 
that with us such work should certainly be rather | as well as of degree of finish in specimens of the 
left to — enterprise, a system which he | same form, and had always found that the natural 
thought had already borne excellent fruit in our | irregularities of the material were enormously 
own country. He mentioned incidentally that the | greater than any differences due to these causes, so 
final tests of the weight and fineness of the British | long as nothing absolutely irrational (square necks 
gold coinage, the annual value of which is five | or sharp corners, &c.) were done in shaping the 
millions sterling, are not undertaken by Govern- | specimens. The same statement applied also to 
ment, but left in the hands of a private corporation | the method of holding the pieces, about which there 
~—the Goldsmith’s Company of London. He thought | has often been so much controversy. For the 
a stronger illustration of the national tendency to | ordinary purpose of determining limit of elas- 
leave work in private hands rather than to put it in | ticity and breaking load, it would be absurd to 


urged very strongly the importance of uniformity | 
in order to allow of the better comparison of results, 
and the impossibility of obtaining uniformity unless 
a'l the establishments were under the same control, 
this control being necessarily that of the Govern- 
ment. An appendix to the paper gives an immense 
number of details of the points noted, or to be noted, 
in carrying out experiments in the three establish- 
ments named. 

The discussion was opened by Professor Chandler 
Roberts, who said that in view of the progress that | 
had been made of late years in conducting mecha- | 
nical tests, it was difficult to believe how compara- | 
tively recent such tests were. Of course when the 
early work in this direction was done in our own | 

















those of a public department, could hardly be found. | lay great stress on small differences in these matters, 











| which, however, had to be more minutely con- 
| sidered in cases where the modulus of elasticity 


had to be determined. In reference to the contrac- 
tion of area, he mentioned that Professor Baus- 
chinger, of Munich, was at present exhibiting at 


| the Nuremberg Exhibition, in his extensive collec- 
| tion of tested specimens, a very interesting case of 


over a hundred pairs of fractures (by tension) show- 
ing the influence of different descriptions of defects 
on the elasticity of the material. Each pair, one 
sound and one unsound, were cut from the same 
piece, and they showed very strikingly a fact which 
we were of course more or less familiar with, that 
these defects, when small, had very much more 
effect on the contraction of area than on the tensile 
strength. They indeed showed themselves distinctly 
in the first respect before any change was visible in 
the latter. Whether or not we agreed with Dr. 
Wedding on the advisability of the Government 
undertaking the control of testing institutes, there 
could be only one opinion as to the value of the 
work he had done and the information contained in 
his paper, and English engineers would do all they 
could to profit by both. 

Mr. Snelus remarked on the unfortunate tendency 
which existed too often to draw conclusions from 
altogether too small a number of experiments. The 
unavoidable differences in results obtained from 
pieces of exactly the same material were so great 
that it was only by the carrying out of a very large 
number of experiments, and the careful taking of 
averages, that anything like trustworthy conclu- 
sions could be obtained. He quite corroborated 
Professor Kennedy’s remarks as to the work done 
by Mr. Kirkaldy, whose extreme carefulness and 
whose personal accuracy in matters of detail were 
well known to all. He thought he had perhaps 
failed, however, in sufficiently recognising the 
intimate connexion between the chemical composi- 
tion and the physical or mechanical properties of 
iron and steel. As to Dr. Wedding’s suggestion of 


an international commission, he thought that there 
might be work for such a commission if only it 
could settle such matters as the length on which 
extensions were to be measured, the method of 
stating contraction of area, and so on. 


If such 
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uniformity could be secured it would be a benefit | ‘‘ diplomatically.) Would it not be possible for the 


of very considerable importance. 

. Bauerman also thought that probably testing 
would be better left in private hands in England, 
but did not think much of Professor Kennedy’s 
point as to the personal position of the man who 
actually made the tests. In every profession there 
was the same tendency to give detailed work to 
subordinates, and in none of these cases was it 
thought seriously to impair the value of the results. 
He certainly thought, however, that similarly 
formed pieces and similarly acting machines were 
important elements of uniformity when it was 
wished to compare different results. He empha- 
sised specially the importance of accurate observa- 
tion, including microscopic observation, of the 
physical structure of the materials tested. Not very 
much had yet been done in this direction, but there 
was much to be done. It was doubtless a difficult 
and obscure subject, but he considered it of such 
increasingly great importance as to be well worth 
while of some of the younger generation of metal- 
lurgists to devote themselves to it and work it up 
as their specialty. He asked Dr. Wedding whether 
theimproved chemical processes which he mentioned 
were published or whether they were kept secret. 

Mr. Daniel Adamson thought Professor Kennedy 
had given Mr. Kirkaldy credit which was rather due 
to Tredgold, Barlow, and Fairbairn in reference to 
the origination of testing work. The main difference 
between their experiments and those of the modern 
school was that formerly only the breaking load was 
observed, whereas now of course the tester also 
notes the limit of elasticity, and observes the exten- 
sion during the experiment. He thought it was 
essential that testing experiments should be made 
under conditions resembling as nearly as possible 
those of practice, and for this reason he objected to 
such “‘ temper” tests, for instance, as involved plung- 
ing the material into water, when the material was 
one which was to be used merely in ordinary con- 
struction. In reference to the form of test-pieces, 
he agreed with Professor Kennedy that as long as 
the form was a reasonable one, small differences in 
the machining, &c., would not sensibly affect the 
result. But he thought that the influence of local 


stress, caused by the particular way in which the 
test-piece was held, might sometimes be very un- 


favourable. Then again test-pieces of too small a 
section would give unfair results, and of course an 
extension measured only on a 2-in. length was quite 
absurd. He spoke at some length on the question 
of tempering in oil, which he believed to be an 
essentially erroneous proceeding. At a former 
meeting he had held this view against Professor 
Akerman, who had admitted that its benefit was 
_perhaps confined to certain qualities of Swedish 
steel. But Professor Akerman had been good 
enough to send him specimens of this material, and 
having now tested them he found his own previous 
opinion quite confirmed. As to the want of uni- 


formity at present existing, he thought that on the | 
whole the variety in the machines and the ways in| 
which different observers stated their results was | 


probably a benefit rather than the reverse. 

Mr. Jeremiah Head said that testing was a some- 
what sore subject with almost all ironmakers. 
The great variety, also, in the tests required by 
different engineers made them still more trouble- 
some than they would otherwise be. Engineers’ 
inspectors, also, were by no means always suffi- 
ciently experienced in testing matters. Mr. 
Kirkaldy, for instance, had showed him many 
specimens sent up by inspectors, which were quite 
unfit for testing purposes, and which he had had to 
put entirely on one side. It seemed therefore to 
be important that there should be some one 
to control the inspectors, although he could hardly 
advocate that Government, which had too much on 
its hands already, should undertake the work. At 
present engineers often did not seem to know what 
sort of material it was really possible to produce. 
They specified totally unreasonable tests, if not 
impossible ones. Would it not be better that the 
makers should first say what they could produce, 
and then the engineer specify accordingly? In 
the event of failure the engineer could then lay 
all the blame fairly on the makers, whereas the 
present system distinctly favoured ‘‘ diplomacy” 
between makers and inspectors. (Mr. Head seemed 
to have forgotten the fact that in such a case the 
‘funreasonable” specification must have been 
accepted by the makers. Surely it would be better 
to refuse to tender to such specifications than first 
to accept the conditions, and then to dodge them 


|T 








ron and Steel Institute to appoint a committee to 
look into this matter, and make a distinct state- 
ment of what makers can do? The ambiguity of 
specifications was also frequently so great as to 
make the proposed tests absurd. To bend a plate 
double, for instance, he had found in one case to 
mean bending it over a 6 in. radius! The length 
on which extensions were to be measured was 
often not stated, the tests of plates were made uni- 
form no matter what the size or thickness of the 
plates were, or how much work they had had on 
them, and soon. The elastic limit, on the other 
hand, which is the really important point, was 
generally not specified at all. e did not see that 
any benefit accrued.to the public through the 
insistance on very rigid tests by a public depart- 
ment. The public ought to be allowed to use 
inferior material if it liked. Why should we have 
so strict a watch kept that we ate no oranges with 
specks on them, but only perfectly prime fruit? 
The specked orange was better than none! He felt 
sure that had the same tests been enforced by 
Lloyd’s for iron as those which they now insisted 
on for steel, the great carrying trade of Great 
Britain would never have existed. 

Dr. Wedding in reply said that he thought there 
were cases where only a Government department 
would be able to do what was required, as for 
instance, if a railway accident occurred, the railway 
company would not send material to be tested 
except to a public institution. As to the effects of 
small differences in the specimens he thought that 
it was just, because there were so many unavoidable 
differences that it was of the first importance that 
the avoidable ones should be eliminated as far as 
possible, and it was for that reason that he advo- 
cated uniformity so strongly. In answer to Mr. 
Bauerman’s question he said that there were no 
secrets about the testing institutes. All the 
chemical methods would be freely published, and 
moreover he should be most happy to show visitors 
all that was to be seen in any of the institutes, and 
to give the fullest possible information on all points. 

Mr. Isaac Lowthian Bell, in moving the vote of 
thanks to Dr. Wedding, urged in opposition to Mr. 
Adamson’s view, that the variety was often very 
inconvenient, and most inconvenient when it was 
necessary, as it so often was, to compare results 
stated in English and in metric measure—per square 
inch and per square millimetre for instance. Mr. 
Bauerman’s suggestion he considered a most impor- 
tant one, and the greater the difficulty of the 
subject appeared to be the greater was certainly the 
necessity for beginning work on it as soon as pos- 
sible. He alluded also specially to the importance 
of such experiments as those mentioned in the 
appendix to Dr. Wedding's paper on the effect of re- 
peated loads or of repeated percussions. Mr. Mene- 
laus, he recollected, had held such strong opinions 
on this point that he would not on any account make 
a flywheel shaft of steel ; the Atlantic steamer com- 
panies also rigidly limited the life of their steel 
shafts. On the North-Eastern Railway every rail 
which broke was analysed, as were also the worn-out 
rails, and all the results were of course preserved. 
He should be very happy to have them taken out 
of the records and put at the service of any commis- 
sion appointed to look into the matter. 


Sori STEEL Castres. 

The next paper read on Wednesday was by M. 
Pourcel, of Terrenoire, ‘‘On the Manufacture of 
Solid Steel Castings.” This paper, which we 
shall publish in full, gives in the first instance 
an interesting account of the sort of castings 
now being safely and certainly produced at Terre- 
noire, as for instance, cylinders about 2 metres 
high and the same diameter, 25 mm. thick, flanged 
at the ends, and capable of standing without per- 
colation an internal pressure of 45 atmospheres. 
The metal for these cylinders has a tensile strength 
of 50 kilos. per square millimetre, and an exten- 
sion of 8 per cent. (length not stated). Its com- 
position is, carbon, 0.65 per cent. ; manganese, 
1.00 to 1.20 per cent. ; and silicon, 0.25 to 0.30 
per cent. Hoops for 10 centimetre guns are also 
being cast in large numbers, 360 mm. in diameter 
outside, 246 mm. in diameter inside, 265 mm. long. 
About three hoops are cast from the same ingot. 
The test-pieces are cut out after the hoop has been 
cooled in oil, and among other tests have to give 
the minimum results: Limit of elasticity, 30 kilos. 
per square millimetre ; breaking load, 56 kilos. per 
square millimetre ; extension on 100 mm., 14 per 





cent. The metal contains 0.28 to 0.32 per cent. 
carbon, 0.60 to 0.45 per cent. manganese, scarcely 
a trace of sulphur, and between 0.15 and 0.20 per 
cent. silicon. M. Pourcel’s paper goes on to 
treat at some length the question of gas occlusion 
in steel, and the influence of the addition of ferro- 
silicon on the soundness of castings, a matter on 
which we shall have more to say in speaking of the 
steel works et Graz, where Director Prochaska has 
been wonderfully successful in the production of 
sound castings on a large scale. On the hydrogen 
question he expressed a quite decided opinion that 
as much hydrogen was often found in perfectly 
sound steel as in ingots riddled with blow holes, 
and that, therefore, the presence of hydrogen 
could not be the cause of the unsoundness. 

Mr. Windsor Richards said that the manner of 
collecting the gas often employed was a most 
unsatisfactory one, and might easily destroy alto- 
gether the value of the result. He had himself tried 
to repeat some of the hydrogen experiments. He 
had first tried a large ingot of steel, and bored a 
hole in the bottom of it 8in. or 10in. deep, under 
water. He collected great quantities of hydrogen. 
He tried the same experiment with a block of cast 
iron, and found exactly the same result. Then he 
tried it upon a large wrought-iron forging, with 
again exactly the same result. Such an extraordi- 
nary triple coincidence made him suspicious, and he 
had the cutting edge taken off the tool and allowed 
it then to work in the hole for twenty-four hours, 
using a large ingot, without cutting anything what- 
ever, and again he obtained abundant quantities of 
hydrogen, just as before. He concluded, therefore, 
that the hydrogen came from decomposed water, 
and not from the steel at all. M. Pourcel deserves 
the greatest credit for the results he had obtained, 
but it ought at the same time to be borne in mind 
that long ago Mr. Atwood had succeeded in making 
sound steel castings by the use of a mangano-silicious 
pig. M. Pourcel would add much to our obliga- 
tions to him if he would give a short practical 
description of the method by which his castings 
were actually made. 

Mr. Snelus spoke of the extreme irregularity of 
steel in the matter of the gas it apparently con- 
tained. In spite of most careful endeavours he 
found that while sometimes the steel would lie quite 
dead in the mould, sometimes nothing but sand and 
a well-wedged cover would keep it from boiling 
over, and of course after boiling the steel was always 
much less sound than if it ran dead. He found 
himself quite able to make special casts such as 
those mentioned by M. Pourcel, but the difficulty 
was always to apply the method in ordinary Bes- 
semer practice. This he had not yet succeeded in 
doing. As to the theory of the matter he thought 
Bessemer himself was perfectly right when years 
ago he had stated that all the unsoundness was due 
to carbonic oxide. He himself thought tliat the 
fluid steel contained much carbonic oxide dissolved 
in it in exactly the same fashion as carbonic acid in 
champagne. The question was in what way the 
silicide of manganese acted in preventing the escape 
of this gas, and whether, moreover, it both caused 
the existing gas to be kept in solution (acting like a 
cork), and at the same time prevented the forma- 
tion of more gas. He himself believed that it did 
act in both ways. He had been much pleased with 
what Mr. Windsor Richards had said about this 
matter. 

Mr. F. W. Webb said that he was now most 
successfully making cast-steel locomotive wheels at 
Crewe, cast all in one piece, including the balance 
weights, and the results were so good that he was 
not sure whether it would not soon be possible to 
cast the tyre on also and turn down the wheel for a 
new tyre when the first was worn out. The plan 
he adopted was to place the mould on a turntable, 
run the metal at the centre, and cause the turn- 
table to revolve while the cast was being poured, 
at a speed gradually increasing up to the rate of 
forty or fifty revolutions per minute, and then 
gradually diminishing. The castings seemed to be 
perfectly sound, and had a fine smooth skin. The 
steel was run from a Siemens-Martin furnace, the 
iron used being silicious pig from Dowlais. Pro- 
bably matters might be still further improved by 
the addition of ferro-silicon and ferro-manganese. 
He expressed himself ready to show the whole 
process to any members who had time to come and 
see it. 

Professor Chandler Roberts said that it was 
wonderful upon how little evidence opinions upon 
this, subject were based, although it was admitted 
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that the question as to the amount and nature of 
the gas actually occluded by large manufacturers of 
iron and steel was a most vital one. The members 
resent would remember that the first work done 
in this direction was by Graham, who showed that 
the gas which iron occluded in preference to others 
was carbonic oxide. It was true that iron did | 
occlude hydrogen, but it gave it up at a compara- | 
tively low temperature, and that therefore any 
hydrogen which may have been found in iron was 
probably rather entangled than occluded. He 
considered that the experiments described by Mr. 
Windsor Richards were of great interest and im- 
portance, but he was satisfied that the proper way 
to ascertain the amount of gas really dissolved in 
the metal consisted in heating the metal in vacuo. 
Drilling the metal and collecting the liberated gas 
could afford but partial evidence on the matter. 

Dr. Wedding was of opinion the soundness of the 
castings was due to the silicon reducing the carbonic 
oxide, allowing the carbon to go to the iron. But 
it was sometimes very difficult, of course, to get the 
right quantity of silicon. ios sey 

Mr. Bauerman did not feel so inclined to dismiss 
the hydrogen question altogether as some former 





speakers. The fact should not be overlooked that 
the hydrogen had been found by a number of | 
observers in a number of different ways; its | 
existence was very early noticed by Parry, of Ebbw | 
Vale. An exactly similar phenomenon occurred | 
with silver, which, as was well known, dissolved | 
oxygen. eg 
M. Pourcel made some general remarks in reply, 
but did not give the practical description of his | 
method of procedure, for whichsome of the members | 
were hoping. As to the relative position of silicon | 
and carbon, he thought that the hardening effect of | 
the former, other things being equal, was equal to | 
about that of one-fifth of its weight of the latter. | 
Mr. Bell moved a cordial vote of thanks to M. | 


to Styria which so many members of the Institution 
proposed making, and was aclosely worked out com- 
parison between blast furnace practice with coke in 
Cleveland, and with charcoal in Styria. Mr. Bell 
stated that in the small Styrian charcoal furnaces, 
with only 2250 cubic feet capacity and with a blast 
heated only to about 390 deg. Fahr., a ton of pig 
was made with from 12 cwt. to 15 ewt. of charcoal, 
instead of 21 cwt. or 22 cwt. of coke as with us. 
Whereas, also, in Cleveland a blast furnace (working 
Cleveland ore) produces about 30 tons of grey iron 
per week per 1000 cubic feet capacity, and in 
Luxembourg with similar ore about 50 tons, and in 


England with hematite 55 tons ; in Vordernberg | 


the charcoal furnaces are driven so as to to produce 


70 to 90 tons white iron, and in America even still | 


more heavily. The paper examined minutely and 


scientifically the probable causes and effects of these | 


different methods of working. 


After Professor von Tiinner had spoken a few) 


cordial words in commendation of the paper, 


Mr. W. Whitwell said he was glad to observe | 
Bell gave | 


the credit for economy which Mr. 
to the charcoal furnaces. It was a question, 


he considered, for each individual iron works, if | 


not for each individual blast furnace, how far it 


was worth while driving a furnace and stopping, | 


of course proportionately often, for renewals. He 


had great pleasure in seeing the excellence of the | 
Austrian practice, as for instance the 100 ton pig | 


in twenty-four hours at Witkowitz; he had seen 


nothing betterin England. As to thetemperature of | 


the blast he thought that the highest temperature, 


where it was necessary to have it, could only be | 
obtained by the use of firebrick stoves of some type | 


or another. The comparison of blast furnace 


statistics was a peculiarly difficult matter, there | 


were so many quantities variable—ore, flux, fuel, 


and temperature—that it required the greatest | 


possible caution to enable the effect of any one 


On this, as | 


Pourcel for his paper. He said that all ironmakers | single change to be really identified. 
owed a debt of gratitude to Graham for the work | on so many former occasions, we had to thank Mr. 
which he did in connexion with the occlusion of | Bell very cordially for his scientific examination 
gases. But since his time we have come to know | of these complex problems. 

much better than we did before the enormous 
influence which very small quantities of foreign | chair while Mr. Bell read his paper), said that he 
elements have in determining the quality of steel ;| had heard with much satisfaction that a material of 


1 part in 2000 parts, for instance, by weight, may | such special value to us as charcoal pig was being | 


make all the difference between perfectly good and | made on such an extremely low consumption as 
entirely useless steel. The time had now come} 12cwt. of charcoal, and that there was still prospect 














when we must make the hydrogen and carbon and 
other foreign elements give a good account of them- 
selves, or dispense with their presence altogether. 

It is necessary here to mention, although we 
would gladly leave it out of account if possible, that 
during the Wednesday’s meeting the President gave | 
notice that it had been thought by ‘‘ some” that 
probably members would be glad to ‘‘ rest” on Sun- 
day, and that in consequence the arrangement made 
by the Graz Committee for pending the Sunday 
pleasantly together* might be considered as can- 
celled! This was done after our hospitable friends 
had made all their arrangements, and after every- 
thing had been printed in full and circulated in the 
programme. We do not know who was responsible 
for what can hardly be called anything but an 
extraordinary piece of discourtesy, although it was 
of course not intended to be so. It was not neces- 
sary for anybody who wished for ‘‘rest” to enjoy 
himself with his friend, and the excuse was alto- 
gether too transparent a one to hide the real nature 
of the proceeding. And finally—to make the 
absurdity still more glaring—the original programme 
for the Sunday in Graz was carried out with very 
slight alteration, and was so universally taken part 
in by the members, that it is to be presumed that the 
gentlemen whose desire for rest was so intense as to 
lead them even into a breach of politeness, must 
have gone to Buda-Pesth in search of it! The feel- 
ing about this matter among many of the members 
and some of our hosts was so strongly expressed 
that we cannot do otherwise than speak plainly 
about it. 





Buiast Furnace PRACTICE. 


The first paper read on Thursday, the 21st. inst., 
the last day of the meetings in Vienna, was one by 
Mr. Bell himself ‘‘ On Comparative Blast Frunace 
Practice.” The paper, which we shall print in a 
future number, the author explained, was in- 
tended as something of an introduction to the visit 


_* 9am. Breakfast in the Stadtpark. Music. 10 a.m. 
Visit to the Schlossberg. 12a.m. Visit to the Arsenal 
(historical collection). 1 p.m. Dinner in Daniel's 
Restaurant, on the invitation of the town of Graz. 7 p.m. 
Réunion in the Hotel Elefant. Music. 











of a continued supply at a reasonable price. 
discussion had shown, as had been so often before 
shown, that there was still plenty of room for all 


sorts of material—it was not necessary that one} 


should supplant the other. Such a paper as Mr. 


Bell’s showed well how far science can go in in-| 
forming us oft the direction in which to work, to! 


which otherwise we should have to feel our way 


through crude and imperfect experiments, and it) 
had added still further to the obligation under |, 


which we already lay to its distinguished author. 

In replying to the vote of thanks which was 
heartily accorded, Mr. Bell echoed the feeling ex- 
pressed by Professor von Tiinner that his affection for 
the study of ironmaking was so great that he would 
not wish—if he had to begin life over again—to 
devote himself to any other pursuit. 

THE REGULATION OF THE DANUBE. 

Mr. Bell’s paper was followed by an explanation 
by Hofrath von Wex, late Director of the Danube 
Regulation Commission, of the alterations already 
made in the river by the commission, and of those 
contemplated. As ourreaders are probably aware, 
an enormous piece of engineering work has been 
done in the last few years in straightening and 
deepening (to four metres) the channel of the 


Danube, and the work still proceeds both upwards | 
Space compels us to | 
omit here any account of this work ; it is now, how- | 


and downwards from Vienna. 


ever, all accessible in a printed form. 
Sreet Raltts. 


Mr. Snelus’s paper ‘‘ On the Chemical Composi- | 


tion and Testing of Steel Rails,” which was down 
for reading at the last meeting in London, was then 
read, and the discussion on it adjourned to the 
next London meeting. The paper was a very 
interesting one, and contained plenty of material for 
the discussion to base itself upon. Under the 
circumstances we shall defer our summary of it until 
the discussion takes place. 

Roturne Steet Incots wirHout REHEATING. 

The last paper read was by Mr. John Gjers, of 
Middlesbrough, ‘‘On the Rolling of Steel Ingots 


| with their own Initial Heat by Means of the Soak- 


The | 





ing Pit Process.” This was in one respect the 

most notable paper read during the meeting, for it 
| was the only one, practically, which contained a 
| description of a distinct step forward in either iron 
|or steelmaking. The idea that has been, with so 
| much apparent success, worked out by Mr. Gjers is 
| so simple, and it has been carried out in such a simple 
| fasaion, that it was more than once remarked that 
| it appears wonderful that it has not been carried 
out long ago. The process consists in putting the 
hot ingot, fresh from the pit, with a closed firebrick 
chamber (white hot from the ingot mould just re- 
moved from it) and allowing it to stand there and 
equalise the temperature. When newly stripped the 
| inside of the ingot is too hot and the outside too cool 
for rolling, but the ingot contains plenty of heat 
within itself to bring it into proper condition. By 
about twenty minutes’ immersion in the hot non- 
|conducting chamber, which he calls a ‘‘ soaking 
pit,” Mr. Gjers has succeeded in utilising this heat, 
| and in saving, consequently, one or perhaps two re- 
heatings. 

Mr. Bell said that he had received a telegram 
from Mr. Alexander Wilson, saying that he had 
patented this process some years ago, and that he 
| attached no importance to it, from which Mr. 
Bell concluded that Mr. Wilson’s process must be 
different from that which was the subject of the 
paper, for the latter was one to which obviously 
much importance must be attached. 
| Mr. Snelus said that this remark was perfectly 
justified by the facts, Mr. Wilson’s process and 
other earlier ones having in fact all proved unsuc- 
cessful. As to Mr. Gjer’s process, he could speak 
from experience as to its value. He had heard of 
it first just at a time when he was much troubled by 
a strike of heaters. He was so taken withit that in 
thirteen days afterwards he had soaking pits, ingot 
crane, and everything built and ready, and he had 
used the process ever since. Last week he had 
worked 1500 tons of ingot through the pits, and not 
into the heating furnace at all, and on one night 


|(Friday) he had worked with one crane and ten 
| soaking pits 204 ingots of 1800 lb. each, or about 
Mr. James Kitson, Jun. (who had taken the 


170 tons in all, all cogged without additional heat- 
ing. In fact he did not require to use any of his 
first heating furnaces at all except for the purpose 
of heating cold ingots which had been laid on one 
side. By the use of Mr. Gjer’s process alone, he 
| believed his make had been increased 400 to 500 
tons per week. The ingots which had been through 
the soaking pits also gave a smaller proportion of 
|short rails than those reheated in the ordinary 
fashion, and he thought that, after even a very 
| little use, there was less rather than more chance 
of spoiling the ingots. His plant was by no means 
arranged as he could wish, in many ways, and it 
was really in spite of a good many hindrances 
arising from that source that he had been able to 
make the process such a success that even his mill 
manager—and mill managers were always extremely 
conservative—had been converted to it. 

Mr. Windsor Richards had seen the process and 
been pleased as well as surprised at the results 
obtained. He did not quite understand from Mr. 
Snelus, however, whether he still had one set of 
| reheating furnaces in operation or whether he could 
do without them altogether. Mr. Snelus replied 
that at the West Cumberland Works their arrange- 
ments compelled them to have a second heating 
of the ingots, and it was the first. only which had 
| been rendered unnecessary. This alone, however, 
made a difference, he thought, of about 2s. 6d. to 
3s. a ton. But if only the arrangement of their 
mills allowed it he had no doubt that the process 
‘itself would allow all reheating to be dispensed 
with, so that the rails might be worked right off 
without any further expenditure of fuel whatever. 
If this could be done there would be a saving of 
| more like 4s. or 5s. a ton altogether. These state- 
| ments were also strongly corroborated by another 
| speaker from the experience so far obtained at 
Darlington. 

Mr. William Whitwell had seen the process in 
action when the Darlington mill was working 84 Ib. 
rails in single lengths; 80 per cent. of these rails 
were rolled off without reheating at all, and he 
believed that it would be still easier to carry out 
the process thus fully had the ingots been, as usual, 
larger. He heartily congratulated Mr. Gjers on 
the discovery of a process which would be of great 
| benefit to the whole iron trade. 

Mr. Jeremiah Head was able to confirm entirely 
previous speakers. The ingots when put into the 
soaking pit were only a dull red on the surface, and 
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came out so bright that even the finished rail 
seemed to have as much colour as the ingot origi- 
nally had. He had seen the workmen sometimes 
putting a small piece of coal into the pits when the 
ingots were taken out, and asked Mr. Gjers the 
object of this ; there seemed to be no gases there 
which would support combustion. But perhaps it 
was a mere workman’s whim. It occurred to him 
that the process was capable of extension in at least 
one direction. Suppose, for instance, the blast fur- 
nace owners should presently be putting up basic 
Bessemer plant, why should not the soaking pits 
be put on trucks, and the ingots ‘‘ soaked” on their 
way fromthe converters to the mills, which of course 
would probably be at some distance. The twenty 
or thirty minutes required for the process would pro- 
bably be sufficient to cover the distance. The process 
would be of special benefit if it helped to make the 
ironmasters independent of the heaters, a class of 
men who were difficult both to get and to manage. 

Mr. Cooper also had seen the process at work, 
and felt sure that with properly designed, quick, and | | 
powerful machinery there would be no difficulty in HH 
rolling the rails right off without any further heat- ! 
ing whatever. | 

r. Gjers, to whom a very hearty vote of thanks \ 
was passed said (in answer to Mr. Head), that the | aa \ ai [[ 
coal was really put in to make gases to carry away nN 
some of the heat, for the pits sometimes got incon- : : rot 
veniently hot ; they required indeed in any case to 

be made of the very best firebrick in order to stand 

the temperature to which they were exposed. He 

believed that it only required plant arranged in a 
convenient manner to allow the rails to be rolled 

right off ; there was plenty of heat available for 

this in the ingots when first stripped. 
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STEAM HAMMER. 
CONSTRUCTED BY MESSRS. THWAITES BROTHERS, ENGINEERS, BRADFORD. 
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Mr. Massick’s paper on a new form of firebrick 
stove was postponed till the next meeting, and the 
business was then concluded with votes of thanks 
to the Statthalter and the Biirgomeister, to the 
Honorary Committee in Vienna and the Local 
Committees, to the municipalities of Leoben and 
Graz, to the various railway companies who had 
afforded facilities for travelling, to the owners of 
works and members of the Austro-Hungarian iron 
and steel trades generally, to the city and munici- 
pality of Vienna, and to the Austrian Society of 
Engineers and Architects, and the Scientific Club. 
It is unnecessary to say that these votes of thanks 
were carried most heartily, indeed we doubt if ever 
anywhere the Iron and Steel Institute—or for that 
matter any other such society—has had a more 
extremely kind and cordial reception, has had more 
done to contribute to their enjoyment, or has been 
more frankly shown the working of the industries 
im which they were interested (the latter especially 
in the Styrian excursion) than during this meeting. 
The recollections of the meeting will remain always 
among the pleasantest of their kind, and there was 
but the one wish expressed among the Englishmen 
—that they might have as many opportunities as 
possible of doing something in return for the kind- 
ness and hospitality with which they have been 
received in Austria. 

The meeting concluded with a vote of thanks to 
Mr. Bell, proposed by Professor von Tiinner and 
seconded by Mr. Windsor Richards. Mr. Bell had 
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been called upon to act as President at a few hours’ 
notice, and therefore under circumstances of some 
special difficulty, but it could hardly be sufficient 
merely to say that he had acted admirably in that 
capacity. Among our hosts on all sides we heard 
expressions of gratification not only at the fluent 
way in which he could express himself in German 
and in French, as well as in English, but also for 
his personal courtesy in many matters which—small 
perhaps in themselves—have nevertheless been very 
greatly and properly appreciated. It could not 
have been wished that the Iron and Steel Institute 
should have had a better President and spokesman 
on such an occasion. 

Our notice of the various excursions made in 
Vienna, and of the most important and extremely 
interesting and well-managed excursion to Styria, 
we are compelled to postpone until next week. 





QUEENSLAND RaiLtway.—The proposals of a syndicate to 
construct a railway to the New South Wales border have 
been declined as too high. It is believed that the terms 
of the Transcontinental Syndicate will be satisfactorily 
arranged, so as to justify the Government in asking 
during this session for authority to construct the line. 
Offers have been made by a company to construct a line 


WE annex a perspective view of a steam hammer 
lately constructed by Messrs. Thwaites Brothers, of 
Bradford, for a steel works on the Continent, and 
which at the special desire of the purchasers has been 
made single-acting only. The falling weight of the 
hammer, viz., hammer head, piston rod, piston and 
hammer face, is 7} tons. The steam and exhaust 
valves are double-beat drop valves working in gun- 
metal seats. The steam is carried in at the front 
branch, as shown in our illustration, and the first valve 
is the shut-off valve. The valve behind is the steam 
admission valve, and the valve at the side is the 
exhaust in connexion with the exhaust branch at the 
end. The valves are arranged in the entablature, 
which isa very strong deep casting, part of it forming 
the cylinder bottom ; a section of the cylinder is fixed 
and bolted upon the entablature with ports at the top 
to prevent the piston overrunning the stroke. The 
cylinder base comes well down between the cast-iron 
standard tops ; it also slips over the end of each 
standard top, and is very securely fastened with stron 
wrought-iron turned hoops and bolts made a g 
driving fit. The standards are cast from special cold 
blast mixture of iron, and into them are fitted cast- 
steel guides adjustable to take up wear. The standards 
fit into a wrought-iron box girder, as shown. The 
hammer head is of mild cast steel and works through 
the girder. 





from Rockhampton to Port Alma, with no land grant 
except such as may be required for the line and wharfs. 


The main girder is supported by two round wrought- 





iron pillars with stiffeners. These pillars are filled 


with concrete dross, and are fitted upon large cast iron 
bedplates secured together with, wrought-iron tie-bolts 
and bars. 

The piston rod is of very mild steel of a quality that 
will weld, and it is secured into the hammer head by 
means of a very large wrought-iron key, gib and cone 
bushes fitting upon the end of piston rod. The piston is 
of crucible cast steel. The principal dimensions of this 
hammer are: Diameter of ettadon, 28 in. ; length of 
stroke, 6 ft. ; distance between pillars, 16 ft. ; height 
under girder 6 ft. ; total height of hammer, 25 ft. 

This hammer is very massive in all its parts, and 
above the ground line weighs 35 tons. The bedplates 
are 24 tons, and the anvil block 80 tons, cast in one 
solid piece on the spot, The hammer face and anvil 
are mild steel castings ; all the wrought ironwork is of 
the best Parkgate plates, and all edges are planed and 
rivet holes drilled and rivetted in a special manner 
adopted by Messrs. Thwaites Brothers, and found from 
experience to be the best for resisting the severe strains 
which steam hammers have to withstand. 

This design of hammer has been specially introduced 
for hammering steel ingots, and having been found to 
stand this heavy work thoroughly well, it has been 
generally adopted in all the principal steel works here 
and abroad. Sou. Thwaites have many hammers in 
hand of similar construction of 8, 10, and 12-ton sizes 

rincipally for new steel works in France and Belgium, 
But these are all being made double-acting, an arrange- 
ment which this firm in all cases recommend. 
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CONCERT PAVILION ON SOUTHSEA PIER. 





MESSRS. DAVIS AND EMANUEL, ENGINEERS AND ARCHITECTS, LONDON. 
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SovuruskA, which thirty years ago Was an uniin- 
portant suburb of Portsmouth, has since then increased 
in size to an enormous extent, and now fairly claims 
a place in the first rank of English seaside resorts. It 
possesses two promenade piers, the older one close to 
the entrance of Portsmouth Harbour, originally con- 
structed about twenty-five years ago, and a new one 
at East Southsea, built about two years ago. Both of 
these are piers carried on screw piles of the ordinary 











Since the original construction of the older pier it 
has been several times enlarged. Two years ago new 
entrance buildings of an ornamental character were 
constructed to contain large refreshment rooms, read- 
ing and club rooms, and this year a large concert 
pavilion has been built on the centre of the pier. We 
show on the present page, and also by a two-page en- 
graving, the construction of this work, which is some- 
what special in character. 

This concert room is intended to accommodate about 
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a thousand people. On plan it is a regular duodecagon 
80 ft. in diameter, surmounted by a domed roof, rising 
40 ft. above the floor, and having an external high 
level promenade all round it at the base of the dome. 
It has entrance doors from the pier on four of its sides 
and is connected with the entrance buildings by a 
covered way which can be temporarily enclosed, so 
that the entrance buildings, covered way, and concert 
room together form a fine suite of apartments for 
special occasions. 

As the pier platform was not deemed strong enough 
to carry the new building, and is moreover subject to 
vibration when steamboats lie alongside in rough 
weather, an independent foundation has been con 
structed to carry the new pavilion, and for this 
purpose twenty-four cast-iron screw piles 8 in. in 
diameter have been driven into the shingle bottom ; 
the heads of these piles stand level with the pier 
platform, but free from contact with it, and they 
are braced independently of the pier by old double- 
headed rails acting as horizontal distance pieces, and 
round iron diagonal ties. These piles carry the outer 
and inner zones, consisting each of twelve cast-iron 
columns, which are bound together at their heads by 
light wrought-iron lattice girders. The lattice girders 
carry the high level promenade, the floor of which is 
formed of light rolled iron joists filled in with Portiand 
cement concrete, and covered with Seyssel asphalte. 
From the tops of the twelve columns forming the inner 
zone rise the twelve curved wrought-iron semi-elliptical 
ribs which carry the dome. These butt at the centre 
on a wrought-iron ring forming the eye of the dome, 
and are prevented from spreading at their bases by the 
lattice girders of the platform which form an abut- 
ment. A second wrought-iron belt encircles the ribs 
part of the way up to prevent their rising at the 
haunches. Theribs carry light angle iron purlins, and 
on these are laid stout deal boarding wrought on the 
underside and covered with Vieille Montagnesheet zinc, 
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having a layer of felt between the zinc and the boards. 
All the sides of the building are enclosed with two 
tiers of sash framing, the lower portion being glazed 
with plate glass, and the upper portion with stained 
glass in geometrical patterns. All the sashes are made 
to open, so that when opened in fine weather the 
building is converted into a sort of kiosk. A slightly 
projecting dado has been formed round the inside with 
wooden framing, having ornamental wirework panels, 
and behind this it is contemplated to provide steam 

ipes for heating during the winter months. The 
interior of the pavilion is lighted and ventilated by 
a 171 jet sun-burner, which has been supplied by 
Messrs. Strode, of London. 

Special care has been taken to provide in the 
design and construction of the work against the 
violent gales to which, from its exposed position, 
the building will be sometimes subject. The whole of 
the details and accessories are of an ornamental cha- 
racter, and the satisfactory effect of the building both 
inside and out is greatly due to the artistic colourin 
of the various parts. The entire building is a ei | 
example of the successful combination of engineering 
skill and artistic taste. As a concert room, the room 
is a success, having the right amount of resonance and 
being free from echo. The total cost of the works 
executed in the construction of the Pavilion with its 
piled foundations and the enlargement of the pier 
platform will be about 8500/. The whole of the works 
have been designed by and executed under the super- 
intendence of Messrs. Davis and Emanuel, architects 
and engineers, 2, Finsbury Circus, London, and the 
contractors were Messrs. Hill and Co., of Gosport. 





CORNISH BOILER. 

THE boiler which we illustrate this week on pages 
300 and 301, is one constructed by Messrs. Schulz, 
Knaudt, and Co., of Essen, Rhenish Prussia. It is in 
most respects an ordinary Cornish boiler with corru- 
gated flue, still it possesses several novel and interest- 
ing features, the most striking of which no doubt is, 
that the flue is not placed with its centre in the vertical 
centre line of the boiler shell, or in other words the 
arrangement resembles that of an ordinary Cornish 
boiler set with the axis, which passes through both 
centre of boiler shell and centre of flue standing at an 
angle of about 45 deg., and not as is usual vertically. 

This simple divergence from the usual and old 
custom has the one great advantage that the bottom of 
the boiler, where the largest amount of deposit and 
scale naturally collect, is left free for cleaning and 
inspection. In small Cornish boilers of the ordinary 
construction it is very difficult, if not impossible, to 
clean below the flue ; with this arrangement of side 
flue a large amount of space is given on one side, 
sufficient to enable a man to get at the bottom of 
the boiler. Another great advantage is no doubt the 
active circulation set up in the boiler in consequence 
of the narrow water space on one side as against 
the wide water space on the other; thus dead water 
‘is not likely with this arrangement to lodge at the 
bottom of theshell. Messrs. Schulz, Knaudt, and Co., 
of Essen, only introduced this type of boiler in January 
last, and at present already more than sixty boilers of 
various dimensions are either at work or in course of 
construction. 

Many of our readers will remember that amongst 
the boilers tried for evaporative effect at the Diisseldorf 
Exhibition in 1880, there were two exhibited by 
Messrs. Schulz, Knaudt, and Co., and fitted each 
with one of Fox’s corrugated flues, of which this firm 
are the sole makers in Germany. The results obtained 
with these boilers were very excellent, one evaporating 
10.507 lb. of water from a temperarure of 131 deg. 
Fahr. into steam of 75 Ib. pressure (see ENGINEERING, 
page 610, vol. xxxi.), and the makers, who are great 
advocates of large flues, attribute these good results 
mainly to the fact of their having used one large 
flue, 4 ft. 5in. in diameter, for a7 ft. 2 in. boiler, in 
place of two flues of smaller size. No doubt the combus- 
tion is more perfect in a large firebox than in two 
smaller ones, and the excellent results obtained support 
Messrs. Schulz, Knaudt, and Co.’s views; by 
the aid of Fox’s corrugated flues, moreover, dimen- 
sions in single flues may be attained which, pre- 
vious to their introduction, were quite impossible. 
To more conclusively prove the great superiority of one 
large over two smaller flues, or in other words, of the 
Cornish oter the Lancashire boiler, Messrs. Schulz, 
Knaudt, and Co. have carried out a series of evapora- 
tive trials with three boilers of the following dimen- 
sions: No. 1, a Lancashire boiler 31 ft. 2in. long, 7 ft. 
64in. in diameter, with two plain flues 2 ft. 94in. in 
diameter each; No. 2, a Lancashire boiler, 31 ft. 2 in. 
long, 7 ft. 2.6in. in diameter, with two corrugated 
flues, 2ft. 7} in. inside, 2ft. 114in. outside diameter; 
and No. 3, a Cornish boiler, 31 ft. 2in. long, 7 ft. 
2.6 in. in diameter, with one corrugated flue 4 ft. 
3 in. outside diameter. The annexed Table shows 
the results obtained with these three boilers, all made 
by the same firm and tried under similar, partly under 
identical conditions. The numbers given under the 





head of column ‘“‘ evaporative value,” are obtained by 
multiplying gross pounds of water evaporated per 
pound of ne os the square root of pounds of steam per 
square foot of heating surface, a value adopted by 
sae Schulz, Knaudt, and Co. for ready comparison 
of the evaporative effect of boilers. 
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The results above recorded are of much interest, but 
they would have had additional value as a measure of 
comparison of the relative efficiencies of the three 
boilers if the respective grate areas had not been so 
widely at different. Judging from the results of ordinary 
practice, the conditions under which No. III. was 
tested—namely, with a smaller grate in proportion to 
its heating surface and sharper combustion—were 
decidedly in its favour. 

The boiler which we now illustrate on pages 300 
and 301 is 32 ft. 9%in. long, and 7 ft. 24 in. in 
diameter, with one flue of 4ft. 1.2in. in diameter 
inside. It has 925.7 square feet of water covered 
heating surface, of which 452 are in the flue and 
473.7 outside the shell. The ordinary grate has 
17.4 square feet area, while in the modified form 
shown in Figs. 5, 6, and 7 the real grate area is only 
15 square feet, but the long dead plate in the latter 
acts partly as grate, and about an equal amount of 
coal is burnt on both grates. The modified grate, 
Figs. 5, 6, and 7, has been designed principally with a 
view of reducing the labour to the stoker, and also to 
enable a cheaper class coal to be burnt. In feeding this 
grate the upper chamber has to be constantly kept 
charged with coal, so as to prevent cold air from 
entering here. On the inclined bars a process of 
partial coking takes place, and the coal as it advances 
falling into the lower grate is pushed forward and dis- 
tributed over the grate through one of the four open- 
ings, ordinarily closed by doors, Fig. 7. Special small 
openings are provided in the hopper through which the 
stoker can see his fire at all times. In Figs. 8 to 11 
we give details of the ordinary grate and the firebars 
fitting into the corrugations of the flue. The mode of 
providing the front casting with a rim enclosing the 
end of the flue and of fixing the casting by set screws 
is neat, and avoids the necessity of holes in the boiler 
front. 

Of the great superiority of corrugated over ordinary 
flues we have so frequently spoken, that it appears to 
be superfluous to again repeat them here in detail, 
their great strength and elasticity, increased heating 
surface, less thickness, and, therefore, more greater 
power of transferring heat, and the absence of scale 
formation, are qualities as well appreciated as they are 
known. As will be noticed in the boiler we illustrate 
on page 300, the gusset stays for the boiler ends are 
carried completely across the space between flue and 
shell; this rigid connexion between shell and end plate, 
which would be most detrimental for ordinary boilers, 
answers admirably with corrugated flues, the latter 
taking all the expansion and contraction without 
showing any strain on the end plates. 

Tho type of boiler we have been describing, 
while being an excellent steam producer, is exceed- 
ingly simple in construction, and consequently a cheap 
and durable boiler. The shell is made of plates havin 
a tensile strength of 21 tons per square inch paralle 
with and 19 tons at right angles to the grain, the 
elongation being 7 per cent. and 5 per cent. respectively; 
a better and more homogeneous material is used for the 
corrugated flues, its tensile strength only varies from 
23 tons to 22.5 tons, while its elongation before frac- 
ture is from 25 per cent. to 22 per cent. 

The mode of setting adopted in the boiler we illus- 
trate is very simple, and one which offers every facility 
for external cleaning and inspection. Three cast-iron 
standards carry the weight of the boiler, the brickwork 
simply forms a casing round the latter, but to divide 
the fine along the centre, cast-iron plates standing on a 
low brick wall are used, while the flues are also covered 
up by cast-iron plates at the top (see Fig. 4). The 
course of the gases is marked in the illustration by 
arrows, and the flues are successively marked I., II., 
Ill., and IV.; it will be noticed that flue IV. is 
carried along the top of the boiler over the steam 
space. This arrangement Messrs. Schulz, Knaudt, 





and Co. only advocate in places where it is quite 
certain that the temperature of the hot gases enter. 
ing this flue can in no case exceed 480 deg. Fahr., 
and that the gases on leaving by the damper have cooled 
down to from 350 deg. to 430 deg. Fahr. This flue igs 
not so much intended to superheat or dry the steam as 
to avoid radiation of heat generally, and to keep the 
boiler of as even a temperature throughout as _ possible, 
which prevents much trouble otherwise likely to be 
experienced with leaky joints and rivets caused by 
unequal expansion. 








ON THE IRON INDUSTRY OF STYRIA 
AND CARINTHIA.* 
P. Rirrer von Tunner, Leoben. 

Our distinguished guests from England, the members 
of the Iron and Steel Institute, on visiting the iron works 
of Styria and Carinthia, may possibly be disappointed 
in their expectations. They may, rhaps, find less 
progress in the manufacture of iron than they had ex. 
pected. I thus feel myself in a manner bound to give a 
short account of the situation occupied by Styria and 
Carinthia, as a defence for those members of the profession 
of the land of my birth, to whom neglect and insufficiency 
might be imputed. 

t is well known that the Styrians and Carinthians com- 
pete for the questionable honour of having made from their 
iron the nails with which the Divine Founder of our holy 
religion was crucified. The excellent quality of the Noric 
iron was known to the Romans, and the iron mountains 
near Eisenerz and Hiittenberg belonged to the Roman 
province of Noéricum. 

No doubt both Styria and Carinthia are amongst the 
oldest iron producing countries of Europe, their iron 
mountains being unsurpassed for the abundance and 
quality of their ores, as well as for their still extant 
forests. These circumstances would certainly lead us to 
expect a far more advanced state of the iron industry in 
the countries in question. This expectation appears 
to be still more justified when we take into consideration 
that the Government has for years taken active measures 
not mérely to encourage the industry, but also the science 
of metallurgy. In Styria especially the local legislators 
did most in this way, and were further encouraged and 
supported in their efforts by His Imperial Highness the 
Archduke John, whose memory will always be held dear 
by the Styrians. The province of Styria, more than fifty 
years ago, took measures to found a perfectly independent 
school for instruction in the metallurgy of iron. These 
endeavours were carried out in 1839, when a mining 
school was opened at Vordernberg, which developed in 
course of time into the Mining Academy of Leoben. At 
this school special importance is still attached to instruc- 
tion in the metallurgy of iron. The very first school for in- 
struction in iron manufacture was founded at Fahlun, in 
Sweden, under Professor Sefstrém, but to my certain 
knowledge Vordernberg was the second ; for in the older 
schools of Freiberg, in Saxony, and Schemnitz in Hungary, 
very little attention was paid to instruction in this branch 
of learning. 

We may now well inquire how it is that Austria, and 
in particular Styria and Carinthia, are so far surpassed 
by England, Germany, and even by Belgium and France, 
not merely in the output of iron and the cost of produc- 
tion, but even partly so in quality. Many reasons can be 
given, but the following are the principal ones : 

1. It is generally known that the last-named countries 
have an abundance of first-rate mineral fuel. Delivered 
to the iron works at a relatively low figure, this fuel can 
be used in all reverberatory furnaces with scarcely any 
preparation, while it can also be used in the blast furnace, 
either as it comes from the pit, or after being coked at 
very little cost. 

On the other hand, the Austrian Alpine districts of 
Styria and Carinthia are mostly confined to the use of the 
much more expensive vegetable fuel, spread over a wide 
area, and in many cases obtainable in a comparatively 
limited quantity only. It is true, indeed, that Styria in 
particular — a by no means small quantity of 
mineral fuel. But with the exception of eal amounts 
of impure coal of older formation in the western, and an 
equal amount of coking coal in its southern districts, 
it is all a thin sort of brown coal and lignite. These 
cannot be used without admixture in the blast furnace ; 
and as regards the reverberatory furnace, such fuels must 
be prepared, either by a drying process or by being re- 
solved into gas. 

It must be allowed that Styria has not been inactive in 
endeavouring to diminish the disadvantages under which 
it labours as to mineral fuel. In no country have more 
experiments been undertaken in this direction. The use 
of brown coal and lignite for working the blast furnace 
was actually first carried out in Styria, and also the gasi- 
fication of brown coal for melting cast steel in the Siemens 
furnace, as proved at the London Exhibition of 1862. 
Both Styria and Carinthia have tried to raise the produc- 
tion of pig iron by importing coke from Moravia and 
Hungary. This method of working must, however, be 
obviously restricted by the high railway freights. 

Bohemia, Moravia, and Silesia are better situated as to 
fossil fuel, so that in future the Alpine countries will not 
be able to compete with them, either in quantity or price, 
but must try and assert their superiority in the quality of 
the iron they produce. I am convinced they will assert 
and maintain this superiority, in spite of the dangerous 
competition caused by the peter magus — now 
in use by the above-named countries. ithin certain 
limits, however, it is to be expected that the exchange of 
good ores from Styria, with good coke from Moravia and 

* Paper read before the lron and Steel Institute at 
Vienna, 























Serr. 29, 1882.] 


. @ 


-- ENGINEERING. 


: 397 














Bohemia, now eed begun, will extend in the future, if 
the railway authorities take into consideration the general 
advantage, and indeed their own profits. ae 

It is also to be remarked that the inland competition by 
exchange, 80 to say, isa great advantage for Austria. It 
should obviate the necessity of facilitating the foreign 
competition, to avoid monopoly prices for iron in Austria. 

2, The cost of producing iron in the Alpine districts is 
furthermore materially increased by the expense of car- 
riage: for quite apart from the high railway tariffs, the 
cost of transport in those mountainous districts is neces- 
sarily very high. - On account of the more or less steep in- 
clines of the railway lines and roads, only one-half, and 
often only one-tenth of the load can be transported with 
the same power as on level lines. The cost of production 
in the Alpine countries must thereby be materially 
influenced. This may be illustrated by the fact that to 
produce one oy of bar iron, it is necessary to 
transport ore, flux, fettling, fuel, pig iron, and other 
materials to the amount of together five to ten hundred- 
weights on average distances. e . 

Another not unimportant cause which raises the price of 

yroduction in the Alpine districts lies in the relatively 
high cost of labour, the heavy taxation, and the high rate 
of interest paid for money. On account of the sterile 
nature of mountain soil, provisions are expensive, and the 
fact that the greater part has to be brought from long dis- 
tances also raises the price of labour. 

Similar loss is induced by the numerous Roman Catholic 
holidays and saints’ days, which are not kept, as in other 
Catholic countries, for twelve hours, but, according to 
ancient usages, for thirty-six hours, the —7 Sundays 
included ; and besides, many of the holidays fall in the 
middle of the week. The reasons for the high rate of in- 
terest paid for money, as well as the heavy taxation, are 
too well known to need further elucidation, and means to 
reduce these burdens are not within reach of the iron- 
masters. I cannot refrain from adding, that in such 
naturally poor countries as the Alpine districts, the higher 
the rate of interest the more difficult and expensive is it 
to raise capital for reconstructing old works or erecting 
new ones; and yet, with the immense changes that have 
succeeded each other during the last twenty years in the 
manufacture of iron, such alterations were obviously 
necessary. 

3. One important reason why the manufacture of iron 
has made relatively so little progress in our Alpine 
countries lies in the very fact that this industry has 
existed so many centuries, and has thus consequently 
become so much divided in regard to the ownership. 
Owing to this, a great many diverging tendencies and 
customs injurious to trade have sprung up, which, though 
antiquated, are difficult to remove. The following per- 
oan experience may serve as an illustratien. 

In the years 1830 to 1840 I attempted by my pen, as 
well as by lecturing, to bring about a combination of the 
iron works of Upper Styria. My notion was to erect a 
rolling mill in common, to be enlarged later on by adding 
puddling furnaces, with the intention to use the brown 
coal near Judenburg for the whole of these works. When- 
ever the question was debated with the separate pro- 
prietors, every man was in favour of the idea, but as soon 
as it came to a general meeting, these diverging tendencies 
prevented a final decision. Wien in 1840 the Government 

yught up the coal-pits at Fohnsdorf, and began to erect 
large rolling mills and puddling furnaces in the vicinity, 
it was again the proprietors of the small iron works round 
about who prevented them being carried out. They 
stormed the authorities with petitions not to ruin their 
interests. The Government gave way to them, and, 
transporting to Reschitza, in Hungary, the plant already 
delivered, they erected the works there. Now that a 
fusion of the principal iron works of Styria aud Carinthia 
has taken place under the Austrian Alpine Montan Com- 
pany, matters will improve, a proper division of labour 
can take place, a saving in the cost of transport will result, 
and instead of continual disagreements, the works will 
help each other. 

Wherever the necessary natural suppliesexist as a basis, 
it is much easier to erect works in an entirely fresh dis- 
trict than in places where a large industry has existed for 
ages. 


in a comparatively short period. 

4, Though the Alpine countries are not alone in being 
affected by the inefficiency of the laws for the protection of 
the iron industry, still I would also allude to this point. 
There is no doubt that in the same measure as a too high 
import duty which excludes all competition is an injury 


to trade, so too low a duty (if any at all is necessary) | 


prevents any trade from prospering. There is no doubt 
that not merely the Alpine districts, but the whole of 
Austria, need protection for their iron trade, and par- 
pepe against England and Germany. I am sure that 
to no Austrian, having the interest of his country at 
heart, is it immaterial whether it has an iron trade or not!; 
the only question in doubt is the proper amount of pro- 
tection required. During the last twenty years the iron 
trade here has not suffered so much by a too low rate of 
import duty, but rather from the manifold exceptions 
and evasions that have been made in the protective laws. 
The repeated changes in the rate of import duty have had 
the worst possible influence upon trade. hey have 
induced a want of confidence, and capitalists have there- 
fore been afraid of investing. Strong and healthy plants 
will sometimes thrive on bad land, but in quicksand no 
plant at all can grow. 

_ If the above-named disadvantages with which the 
iron industry of the Austrian Alpine countries have 
had to contend are considered, you will perhaps be 
less ‘disappointed with the state you find it in, and 
possibly form a more favourable’ opinion of it. Far 
rom maintaining that the arrangements and working are 
perfect, I am sorry to say that many an improvement and 


A notable example is the flourishing condition of | 
the iron works at Westphalia, which has been arrived at | 





innovation, the advantages of which were generally 
acknowledged, could not be adopted from actual want of 
capital. Some half-finished undertakings near Leoben 
may serve as an example. Another instance of how 
divided ownership and the accompanying divergence of 
interests mar all efforts at improvement may clearly be 
seen in the manner in which the coal is transported at 
Seegraben, near Leoben. 

Taking it in a general way, however, the Alpine 
countries, using vegetable fuel, such as lignite and turf, in 
their iron production, have attained such a position as 
enables them to hold their own against any other country 
compelled to use the same kind of fuel. 

The mining, as well as the transport of the ore on the 
well-known two large iron mountains in Styria and 
Carinthia, you will find very well organised. You can 
also convince yourselves how much has been latterly done 
for the culture of the forests, and that the charring of the 
wood, at least in the principal places, is done in the best 
way possible. In no country is the production of charcoal 
iron carried on either so extensively or so perfectly ; and 
it is only to be regretted that the erection of one large 
blast furnace, begun at Vordernberg, has not been carried 
out. ‘ 
The Austrian Alpine countries were also the first to 

roduce ferro-manganese direct from the blast furnace. 

bis was carried out by the Carniola IronCompany. The 

riority was proved at the Vienna Exhibition of 1873. 
Many of theold refining works still existing, whose pro- 
duction is confined to a small quantity of steel for special 
———- and to refined iron for wire and plates, are 
worked according to the most perfect principles, with a 
view to the utmost possible saving in charcoal. In the 
puddling process the fuel used is Tignite, the residue of 
peat and wood burned upon a step-grate, or is used in 
different kinds of gas furnaces, which have since served 
as ——_ for other places. On the Continent, Styria 
and Carinthia were in 1862 the first to adopt and improve 
the Bessemer process. In connecting it directly with the 
blast furnace, the Austrian Alpine countries were even 
before England, though the priority is due to Sweden. 
To my certain knowledge, also, the use of the Siemens 
furnace for puddling and welding was first tried in Styria. 
Cast steel was also first produced from the Siemens fur- 
nace at Kapfenberg, in Styria ; and I believe that the 
production of Bessemer metal by direct connexion with a 
Siemens furnace was first carried out at Neuberg, in 
Styria. 

What is likely to create an unfavourable impression 
upon the minds of the members of the Institute when you 
visit the Alpine Iron Works, and compare them with the 
extensive iron works in England and other countries 
where pit coal is employed, is not so much the size and 
extent of the works, but the relatively small production. 
However, this is the consequence of being principally 
dependent upon vegetable fuel. Wherever such fuel is 
used, the iron works are generally so arranged as to make 





more per hundredweight than coke iron. This advantag:: 
will, therefore, always remain to the Alpine iron trade. 
In all sincerity and gratitude, I acknowledge you, ou; 
honoured members of the profession from England, as our 
teachers and masters in iron manufacturing. It would be | 
surprising if such were not the case. England produces 
about twenty times as much iron as Austria; therefore it 
may be assumed that twenty times as much brainwork is 
a in the English iron trade as in Austria. Finan- 
ially and commercially, England has certainly more than 
twenty times the amount of power to rely upon. 





THE WORKING OF BLAST FURNACES. 
On the Working of Blast Furnaces of Large Size at High 

Temperatures, with Special Reference to the Position of 

the Tuyeres.* 

By Mr. Cuares Cocurang, of Stourbridge, Vice- 
President. 

INVESTIGATIONS during the past ten or twelve years 
into the working of blast furnaces in the Cleveland dis- 
trict have been chiefly directed—in the case of furnaces 
of various capacities, and employing various temperatures 
of blast—to comparing the fuel consumed per ton of iron 
made, and the temperatures and relative production of 
carbonic acid and carbonic oxide at the tunnel head. 
From these investigations, conclusions have been drawn, 
which were not favourable to the employment of either 
very large furnaces or very high heats, an impression 
having once been very general that a furnace of 12,000 
cubic feet+ capacity, and with a temperature of blast of 
1000 deg. Fahr.,+ was in the most favourable conditions 
for successful working in the Cleveland district. Even so 
late as 1881, in “‘ A Handbook of Middlesbrough and Dis- 
trict,” this view is advanced, the capacity quoted being 
only varied by 500 cubic feet.§ 

In all discussions which have taken place, it would 
appear that two important elements in the successful 
working of a blast furnace have been overlooked or alto- 
gether ignored ; namely, the size of the hearth, and the 
overhang ofthe tuyeres,or, as is may be put by preference, 
the distance of the tuyeres apart across the hearth. The 
experience gained by the author during the pasteight years, 
and his special observations during the last two of these, 
point to the fact that in the employment of high tempera- 
tures of blast the distance of the tuyeres apart from nose 
to nose is of great consequence ; and that, ceteris paribus, 
if they approach too close together, the effective capacity 
of the furnace is materially reduced. This reduction may 
easily go so far as to destroy the economy which should 


* Paper read before the Institution-of Mechanical 
Engineers at Leeds. 

+ See Chemical Phenomena of Iron Smelting, section 
xxxii., also page 408. 

t~ See Chemical Phenomena of Iron Smelting, p. 388. 

§ The following is an extract from an article by Mr. 





numerous different kinds of iron and steel. Therefore, | Isaac Lowthian Bell, F.R.S., on “‘The Iron Trade of 
when you contrast the Alpine iron works with the iron | Cleveland” and “‘ The Industries of Middlesbrough,” pub- 


works of other countries, I would beg you to compare | 
them with countries which are dependent upon the same | 


kind of fuel. 

In conclusion, I would say a word as to the reason why 
England surpasses the Austrian Alpine countries, even in 
part, in the good quality of its iron. Before England 
began to import a large quantity of ores from forei 
countries, its superiority in quality was confined to the 
better kinds of,cast steel, and to particular kinds of soft 
iron, 7 uniform in its grain. This could only be 
attained by using the best Swedish iron, and by the great 
care observed for many years in the manufacture of cast 
steel. Add to this, also, the excellent quality of the fuel 
used, whereby the highest temperature can be easily 
obtained. England has not only gained great advantages 
by the magnitude of its production, which allows a 


thorough method of sorting, but has also been able, by a | 


suitable division of labour, to educate a superior class of 
workmen. 

England has also in the course of time introduced 
certain methods in the fabrication of particular kinds of 
metal, such as producing a special iron for making a better 
quality of tin plates, and the method used at Lowmoor 
and Bowling for‘producing a first-class homogeneous weld- 
ing iron, &c. Altogether, however, these specialities have 
been confined to small quantities, and those at very high 
prices. But since England imports about 25 million tons 
annually of the best iron ores from Spain, Algiers, Italy, 
and Russia, the superiority in the quality of its iron has 
been increased still further. This is felt all the more, as 
the cost of the first-rate pig iron made from these ores in 
England is about 25 per cent. lower than the price at 
which it can be produced in our Alpime countries. 

Apart from the cheapness of the fuel used, the reason 
of this surprisingly cheap production of pig iron from 
foreign ores in England lies in the circumstance that, in 
spite of the long water-carriage, the cost of the ore, 
delivered to the iron works, is seldom higher than 94d. 
per hundredweight. With such an immense production, 
also, as in England, trade expenses, and even labour, are 
less than in the Alpine countries. 

No doubt the dephosphorising ——_ will in a measure 
contribute to the superiority of English iron. However, 
as England, though using the Thomas-Gilchrist process, 
instead of importing less, continues to import more foreign 
ores, and still increases its demand for hematite, although 
it is so high in price, there can on this account be no great 
danger for the Alpine iron trade. Through experience we 
know—and I would particularly refer to the United States 
of America—that charcoal iron, which is produced at a 
not too high temperature of blast, is purer and less mixed 
with foreign substances than iron produced from fossil 
fuel at a high temperature of blast. Accordingly, for 
certain purposes there is always a demand for charcoal 
iron, and it is always worth from sixpence to one shilling 








lished in ‘“‘ A Handbook of Middlesbrough and District in 
1881,” es 23, 24, and 25 :—‘‘ Nothing had been ascer- 
tained prior to 1850 which indicated that any advantage 


| was to be derived by materially departing from the shape 


or dimensions of blast furnaces in common use in other 
localities. Hence those erected on the banks of the 
Tees, after the discovery of the ironstone in the adjoin- 
ing hills, had a height of 47 ft. to 50 ft., with a diameter 
of about 16 ft. at the widest part. 

‘The ordinary dimensions were first departed from by 
Messrs. Whitwell, who built a pair of furnaces with a 
height of 60ft. Afterwards the late Mr. John Vaughan 
adopted a height of 75 ft., with a diameter of 16 ft. in the 
widest part. Messrs. Bell Brothers and others followed by 
increasing the height to 80 ft., with a width of 20 ft. This 
last change raised the capacity of 6000 cubic feet (that of 
the furnaces of 48 ft.) to 15,000 cubic feet. At the same time 
more powerful hot-air stoves, and the uniform heat 
afforded by the combustion of the furnace gas, gave a 
blast which registered 1000 deg. Fahr. (538 deg. Cent.) 
The united improvement due to these two alterations re- 
duced the coke per ton of iron about 35 per cent., while 
15 per cent. to 25 per cent. less limestone was consumed 
in the blast furnaces. 

“* Anterior to this, the blast was heated to 600 deg. or 
700 deg. Fahr (315 deg. to 371 deg. Cent.) The make of 
each furnace was about 220 tons per week, with a con- 
sumption of something like 35 cwt. of coke and 12 ewt. to 
15 ewt. of limestone per ton of iron. 

‘*Such favourable results led some of the northern iron- 
masters to expect still better things by the use of still 
larger furnaces, and still hotter blast. Accordingly fur- 
naces, some more than 100 ft. high, and others not so 
lofty as these but of greater cubic capacity, have been 
built ; and stoves, as designed by Messrs. Siemens and 
Cowper and modified by Mr. Thomas Whitwell, were 
erected, equal to raising the blast to 1400 deg. Fahr. 
(760 deg. Cent.) As a matter of general practice, how- 
ever, no economy has resulted from these extraordinary 
dimensions and very elevated temperature of blast. 

‘To Middlesbrough, however, belongs the credit, not 
only of demonstrating the great advantage arising from 
the use of furnaces of large dimensions, driven with 
highly heated air, but of proving the extreme limit to 
which, in the matter of fuel consumption, these two 
changes need be carried. A capacity of 12,500 cubic feet, 
with air at 1000 deg. Fahr., is generally now regarded as 
effecting all that can be hoped for in reducing the coke 
required for the blast furnace. Other considerations con- 
nected with labour, &c., have led many ironmasters to 
think that a furnace 80 ft. high, with a diameter of 25 ft., 
containing therefore about 25,000 cubic feet, when sup- 
plied with air at 1000 deg. Fahr., is as economical a form 


= rr be devised for smelting the ironstone of Cleve- 
an Nag 
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have resulted either from extra cubic capacity of furnace, 
or from extra temperature of blast employed. 

In this way a furnace ef 20,454 cubic feet actual capacity 
has been lowered to only 12,000 cubic feet effective 
capacity, and the consumption of coke increased from 
about 21 ewt. to about 25 ewt. per ton of iron made; in 
other words a furnace of only 12,000 cubic feet actual 
capacity, working efficiently, would have done as good 
duty as the furnace of 20,454 cubic feet capacity actually 
did. Again in a furnace of 35,013 cubic feet actual 
capacity the effective capacity has been reduced to 
26,000 cubic feet, and the coke consumed per ton of iron 
has been raised from 19} cwt. to 204 cwt. ; besides other 
unsatisfactory results, consisting in a somewhat diminished 
make of iron, and the occasional production of an over- 
grey quality. The effective capacity, here spoken of in 
contradistinction to the actual capacity, is estimated in 
accordance with the curve of furnace capacity and coke 
consumption drawn in Fig. 7, which will be fully de- 
scribed further on. 





Fig. z 
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tons per week, over the preceding months of November, 
December, and January, rose in March to 599 tons per 
week ; whilst the gross consumption of coke was only 
increased by 27 tons, or from from 603 up to 630 tons per 
week. The tuyere area was unaltered, being 141 square 
inches total. The temperature of escaping gases at the 
tunnel head in March was 100 deg. Fahr. less than before 
the withdrawal of the tuyeres, viz., 617 deg., whereas 
previously it had been 717 deg,; whilst the temperature 
of blast was increased by 199 deg., being 1321 deg. in 
January and 1430 deg. in March. é 

How can we explain the improved behaviour of No. 4 
furnace after the withdrawal of the tuyeres, involving a 
reduction in the consumption of coke of nearly 4 cwt. per 
ton of iron produced? Apparently without any other 
modification than that of drawing back the tuyeres, not 
only has the furnace subsequently poe more heat to 
be carried in with the blast, but the temperature of the 
escaping gases has been reduced by 109 deg. consequent 
on the change. It is a well-known fact that in a black- 
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The writer’s observations have extended to four furnaces 
numbered respectively 1, 2,3,and4: j 
No. 1 Furnace, Fig. 1, is of 33,400 cubic feet capacity. 
No, 2 Fig. 2 35, 
Yo. 3 Fig. 3, ,, 20,454 
‘ig. 4, 55 20,454 ”? ” 
Fig. 1, was constructed with a hearth of 


” 
” 


” 
” 


” ” 


” ” 


0. 4 99 

vo. 1 furnace, 
10 ft. diameter, and an overhang of 16in. of tuyeres ; 
making the distance apart of opposite tuyeres 7 ft. 4 in. 


across the hearth from nose to nose. It is shown on the 
sketch with this distance 8 ft. apart, being that at which 
the tuyeres were placed in February, 1882. The furnace 
was blown in on March 18, 1874. 

.No. 2 furnace, Fig. 2, was constructed with a hearth of 
8 ft. diameter and an overhang of 12in. of tuyeres; 
making the distance apart from nose to nose 6 ft. It was 
blown in on May 10, 1876. In June, 1880, the tuyeres at 
this furnace were each drawn back 8in., to the position 
shown on Fig. 5; making the distance asunder of the 
tuyeres, from nose to nose, 7 ft. 4 in. 

No. 3 furnace, Fig. 3, was constructed with a hearth of 
8 ft. diameter, the Titans from nose to nose of tuyeres 
being 6 ft. ; and was blown in on November 27, 1876. 

No. 4 furnace, Fig. 4, was constructed exactly as No. 3, 
and was blown in on January 8, 1880. At the end of 
January, 1882, the tuyeres were drawn back to a distance 
of 7 ft. apart; with what excellent results we shall 
presently see. 

Fig. 5 shows the section that No. 2 furnace may be 
supposed to have assumed about the hearth after four 

ears’ wear, or at the time when the tuyeres were drawn 

k in June, 1880; showing only the insignificant 
increase of 104 cubic feet extra capacity from the wearing 
away of the bosh just above the hearth. 

In all these figures the dotted lines drawn within the 
internal outline of the furnace are intended to indicate 
ideally the currents of gas as they may be ——_ to 
take their upward course from the hearth to the tunnel 
head. Where the lines are more numerous, as in Fig. 3 
(No. 3 furnace), they are simply meant to indicate an 
increased volume of gases passing up through the central 
area of the furnace. It isnot to be supposed for a moment 
that such lines indicate more than an ideal course of the 

ases, which are necessarily deflected to right and to 

eft, according as they impinge on one side or other of the 
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materials in their path ; but on the whole these lines will 
give an idea of the directions of the currents, and of the 
equal or unequal distribution of the whole ascending | 
current over the successive horizontal sections of the | 
furnace. It will not be argued by any one, for instance, 
that under ordinary circumstances a current tends to 
work its way from one point of the furnace on the right- 
hand below to another on the left-hand above (or vice | 
versa from left to right) as from A to B, Fig. 1. 

Commencing then with No. 4 furnace—the tuyeres of | 
which, till the end of January, 1882, had been only 6 ft. | 
apart, and, during the months of February and March, 
1882, were separated to a distance of 7 ft, apart—the fol- 
lowing were the remarkable results obtained. 





| solution of the 





The make, which had been limited to an average of 483 
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| smith’s fire there is a region of greatest intensity, the 
| knowledge of which it is his business to acquire. For our 


purpose it is sufficient to describe it as that at which the 
burnt gases, the burning fuel, and the nitrogen of the air 
have reached their highest attainable temperature, and 
beyond which they begin to fall in temperature, Some 
such region there must be in the hearth of a blast furnace; 
but further (and this is of still greater importance in the 

‘ —— before us) the result of the tuyeres 
protruding too far into the furnace is that alarger volume 
of heated and expanded gases, per square foot of trans- 
verse sectional area, must necessarily be delivered up the 
centre of the hearth than at its circumference. If we 
consider the form of the hearth, and the temperature 
and pressure of the gases within it, this point will become 








clear. In No. 4 furnace, after the tuyeres had been drawn 
back so as to be 7 ft. apart, pressures were observed within 
the furnace as follows (see Fig. 11): 
Pounds per 
sq. in. 
At centre of hearth ... x 25 
», 1 ft. back from centre ... 
9) 2 ft. 3 
»» 3 ft net ee ee 3} 
», 4ft. ie, inside the muzzle of blast pipe 3 
The pressure of blast at the plug-hole before and after the 
experiments was 3$ lb. per square inch, 
t will thus be seen that there is a steady reduction of 
sressure from 3% lb. to 2g lb., or a total reduction of } Ib. 
en the circumference to the centre of the hearth. A 
first impression might lead to the supposition that no such 
extra volume of gases as alleged above could approach the 
centre, but the fact is that the pressures indicated at 
various points of the hearth have little to do with the 
volume there ascending. The totality of those pressures 


Fug. &. 


” ” 














YM MMMM EEO 


S A \p ng, j D 
HAS m0: 0_f 

\ ! 
/ 


Me 


I2...2.. 





165. MUP 
Y 


en 


Y 
Uy} 
H 
: 
i* 
: 


over the whole area of the hearth indicates probably the 
total resistance of the materials above to the passage of 
gases ; but this total resistance does not prevent a more 
rapid ascent in one part of the hearth when com- 
pared with another. Thus around and above tho 
— it may be assumed that there is a comparatively 
still region, in which little or no upward current takes 
place ; and where coke is friable, as it is in some iron- 
producing districts, it will collect as dust in the quiet 
corner formed between the projecting ry me and the wall 
of the hearth, and will sometimes if not frequently require 
removal. 

A calculation of the volume of blast heated to 1430 deg. 
Fahr. and compressed to 3 lb., which passes into No. 4 
furnace when consuming 630 tons of coke and making 599 
tons of iron per week, shows that the velocity of each 
amg of air as it enters the hearth is 457 ft. per second. 

Were there no obstructions in its-path, the air would reach 
the centre of the hearth of 3 ft. 6 in. radius in {45th of a 
second ; but it does meet with the obstruction of the coke 
undergoing the process of combustion, and it will be 
readily understood how, impinging on the surface exposed 
it will be deflected from its straight course. A little will 
be thrown back again, some will be thrown downwards 
on to the surface of themolten slag, and some will continue 
its onward course with diminishing velocity towards the 
centre of the hearth, where it will be met by what is 
defi upwards from the surface of the slag. This up- 
ward. deflection of gases as they approach the centre of 
the hearth is favoured by the form assumed by the surface 
of the liquid slag, which is higher at the centre than at 
the ‘circumference by 24 in. or 3in. or more. This is 
owing to the higher pressure of blast at the circumference 
than in the centre: a difference of }1b. per square inch 
being equivalent to 6.4 in. head of water column, or about 
2} in. head of slag. Should the tuyeres be in too close 

roximity, as practically occurred in the case of No. 4 

‘urnace when’ the tuyeres were only 6 ft. apart, too large a 
proportion of the s will be passing upwards through 
the centre of the hearth with a higher upward velocity 
than is to be found at the circumference. The result of 
this is that, however much the ascending gases in the 
centre may strive to work their way to the extreme cir- 
cumference of the bosh, they fail to do so under such 
circumstances ; and so the action of the furnace will be as 
delineated by the lines shown in Fig. (3. This action is 
favoured by the central —— of the materials at top 
under the charging bell ; the line of least resistance being 
therefore in the central axis of the furnace, in which 
region the greatest upward velocity occurs. The more 
closely packed lines towards the centre, Fig. 3, represent 
the extra volume of reducing gases passing up through the 
central portion of the furnace. 

(To be continued). 

THE METROPOLITAN Drawine CLassEs.—The Baroness 
Burdett Coutts has acceded to the invitation of Mr. W. 
a to deliver the Queen’s Prizes to the students 
of the Metropolitan Drawing Classes. The ceremony will 
take place at the Guildhall on Thursday, October 12, 
The Lord Mayor will take the chair at 8 o’clock, 
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STEAM STEERING GEAR. 


CONSTRUCTED BY MESSRS. AMOS AND SMITH, ENGINEERS, HULL. 
(For Description, see Page 315.) 











HALL’S COLD DRY AIR MACHINES. 

WE annex an illustration of a new form of cold dry 
air machine, designed by Messrs. J. and E. Hall, of 
Dartford, and arranged to be driven by a gas engine, 
or by some existing power. This machine has now 


been thoroughly tested, and has preserved, in a suit- 
able refrigerating chamber, some twelve tons of butter 
during two summer months, the butter when taken 
out having been found-to be in perfect condition. 

The illustration shows the general arrangement of 
the machine, to be driven by a belt. It was at first 
intended to have combined the gas engine with the 
cold air machine, but on further consideration it was 
deemed more convenient to have the engine entirely 


| separate, so that it could be used for other purposes 
| when not driving the refrigerator. This machine can 

deliver 2000 cubic feet of cold air per hour at a tempe- 
| rature of 35 deg. below zero Fahr. If required to be 
| driven by steam, a steam cylinder is provided instead of 
| the pulley ; the machine and motive power in this case 
| being complete on the one bedplate. 

The arrangement is simple and easily attended to, 
and as the machine occupies very little space and 
takes very small power to drive, a 34 horse power gas 
engine being sufficient, it should specially recommend 
itself to butchers, fishmongers, potlterers, and others 
having large stocks of perishable articles, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 14. 

Tue developments in the iron trade during the past 
few days point to an early termination of the iron- 
workers strike in the west. The rollers and their 
assistants have resolved to end the strike, and matters 
are rapidly converging toa focus. Finished iron is in 
moderate demand comperatively. All other kinds are 
active. To-day’s quotations are 25.50 dols. to 
27.50 dols. for No. 1 foundry; 24 dols. to 26 dols. 
for No. 2; 21.50 dols. to 23.50 dols. for grey forge 
iron, all delivered at New York or Philadelphia. 
Bessemer shows signs of weakening. Offers of 23 dols. 
have been refused. Eglinton sells slowly at 23 dols. 
to 33.50 dols.; Glengarnock, 24 dols. to 25 dols.; Gart- 
sherrie, 25.50 dols. to 26.50 dols. Lower prices are 
looked for, and buyers keep small supplies in hand. 
Middlesbrough is called for to a very limited extent, 
and prices are nominally 21.50 dols. to 22.50 dols. 
Bessemer is dull at 24 dols. to 24.50 dols. 

Merchant bar is quiet at 2.6, because of the 
strong indications of a break in the ranks of the 
strikers and a resumption at the old prices. Consump- 
tion has been considerably restricted through the 
summer, but a compensating activity is looked for as 
soon as the strike has been broken and trades union 
authority restricted. . 

Nails are active at 3.65dols. Tank orders are going 
abroad for prompt delivery. The best price is 3} 
November delivery. Sheet iron is scarce, and hoop 
iron is wanted—orders for both are going for large 
lots. Importers think September and October im- 
ports will show a considerable increase. 

Steel rails are dull at 45 dols. to 47 dols. T rails, 
old, 27 dols. to 27.50 dols. Very few sales can be 
made. The steel railmakers resolved yesterday, in 
convention, to fight for a continuance of 28 dols. duties 

rton. This determination will lead to a contest in 

ngress should the Tariff Commission adopt the manu- 
facturers’ views. The Commission is now in the west, 
and will return east October 1, to complete its public 
hearings, after which executive sessions will be re- 








sumed, and a report formulated for presentation to 
Congress in December or January. 





THE INSTITUTE OF PATENT AGENTS. 
To THE Epitor or ENGINEERING. 

Srr,—You did me the favour to insert in your issue of 
May 19 a communication on the subject of ‘‘ Patent 
Agents,” and I have since read with interest and attention 
the article that? appeared in your number for September 8 
on ‘* The Institute of Patent Agents” which has been 
recently established. 

Those of your readers who took the trouble to peruse 
my former letter will probably have come to the conclu- 
sion on seeing your article, that the great desideratum 
has been attained, and the object aimed at accomplished, 
and that now inventors will know which agents to select 
and which to avoid, since the competence of those agents 
and those only who can style themselves “‘ Fellows” of the 
Institute will be placed beyond question by the very fact 
of their wearing this badge of distinction. I beg leave, 
however, to differ from this opinion, and that for the 
following reasons : 

It is evident, without going beyond the facts stated in 
your article, that the net has indeed been cast very wide 
so as to take in fish of all kinds—good, bad, and indif- 
ferent, as the circumstance of a person having been prac- 
tising for a number of years affords no guarantee whatever 
of his fitness for his position. 

It follows, therefore, that men who could not possibly 
have sustained the ordeal of an examination as to qualifi- 
cations, have acquired a — legal recognition to which 
they were not justly entitled. For example, take a patent 
agent who has never drawn a specification in _ his life and 
could not draw one properly if his existence depended on 
it, he has, however, been in business for a number of 
years and can, therefore, claim, as of right, to take his 
place among the “‘ Fellows” of the Institute, and may 
even obtain a seat at the Council Board, and act as 
examiner of candidates for fellowship, whilst his assistants 
who have formed the bones, tissue, marrow, and brains of 
his establishment can only be admitted by a certificate 
from the very man who is most interested in their 
exclusion. 

Under these circumstances we may well ask, what 
status can a connexion with the Institute confer upon 
really able men, or what security will the public receive 
that those who enjoy so unmeaning a distinction are 
— competent to discharge the duties devolving upon 
them ? 

I will not trespass further upon your valuable space, 
but I trust that with your usual fairness you will give 
these few lines a place in an early number of your 
journal, 

I am, Sir, your obedient servant, 
IGILANCE, 





FOREIGN AND COLONIAL NOTES. 

The United States Navy.—The Naval Appropriation 
Bill, as reported, gives to the Bureau of Steam Engi- 
neering 1,000,000 dols. to be used in building and fitting 
the turrets and pilot-house of the ironclad Miantonomah, 
in launching to the best advantage the four other uncom- 
pleted monitors, and in completing the engines and ma- 
chinery of two of them. The work upon the Miantonomah 
specified in the bill, will cost about 275,000 dols. Before 
the four uncompleted monitors can be be launched shafts 
must be put in and other work done which will cost about 
300,000 dols. There will remain about 425,000 dols. avail- 
able for completing the engines and machinery of two of 
the four. This will be sufficient for any two of them 
according to the estimates furnished by the department. 
The Puritan lies in Roach’s yard at Chester, Pennsylvania; 
the Amphitrite in the yard of Messrs. Harlan and Hol- 
lingsworth at Wilmington, Delaware ; the Terror, in the 
yard of Messrs. Cramp and Sons, at Philadelphia, and 
the Monadnock in Mr. P. B ’s yard at Vallejo, 
California. Two of these must selected, if the bill 
should pass in its present form, and the two unlucky 
contractors whose vessels are not chosen, will, in that case, 
be dissatisfied. It is said that the department does not 
wish to be compelled to make the choice. If the bill 
should pass the House in its present form, an attempt will 
be made in the Senate to strike out the provision limiting 
expenditure to two, and probably to extend the appro- 
priation so as to include the whole four. It is expected 
that this part of the bill will meet with determined oppo- 
sition in the House, and that the management of the 
Navy Department, while Mr. Robeson was secretary, will 
be severely criticised. 

The Arlberg Tunnel.—According to reports from 
Geneva, the boring of the Arlberg Tunnel is proceeding 
with rapidity. The rate of advance averages about 32 ft. 
daily, thus a the average made with the St. 
Gothard by about 18 ft. The boring is expected to be com- 
pleted before the end of 1883, 


An Iron Man.—Launceston, Tasmania, can boast of 
being the first town which has produced an iron man who 
can walk like his brethren in flesh, without the aid of 
steam. The curious piece of mechanism we refer to is 
the invention of Mr. Hornburg, a mechanical engineer. 
The figure, which is dressed as a footman, is 5 ft. 10 in. 
in height, and weighs 160]b. Its action rises from the 
powers of a spring concealed in its inside, which enables 
it to walk with the greatest ease, and wheels a man’s per- 
ambulator before it. With the assistance of an ingenious 
piece of mechanism, an eccentric motion is obtained 
which by the help of levers causes the legs to ascend an 
descend, similar to the walking movements of a human 
being. The automaton has been exhibited at the local 
Mechanics’ Institute. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firmer on 
Thursday, with a good business done on forenoon *Change 
at from 49s. 114d. up to 50s. 2d. cash, also at 50s. 2hd. up 
to 50s. 44d. one month, and at the close there were 
buyers offering 50s, 2d. cash and 50s. 44d. one month, and 
sellers near. There were transactions in the afternoon 
at from 50s. 2d. to 50s. 3d. cash, and from 50s. 44d. up to 
50s. 6d. one month, the close being sellers at 50s. 3d. 
cash, and 50s. 54d. one month, and buyers near. The 
buoyancy which characterised the warrant market after 
the issue of the Bank returns on Thursday, continued on 
Friday, and prices had a further advance of 2d. per ton, 
half of which, however, was subsequently lost, and the 
week closed with prices 34d. per ton over those of the 
preceding Friday. Business was done during the fore- 
noon at from 50s. _ up to 50s. 44d. cash, and from 
50s. 54d. to 50s. 74d. one month; and the close was 
buyers 50s. 4d. cash and 50s. 7d. one month, and sellers 
seeking ld. per ton higher. In the afternoon from 
50s. 5d. down to 50s. 34d. cash, and from 50s. 8d. down 
to 50s. 5d. one month, were the quotations. The market 
closed with sellers wanting 50s. 4d. cash and 50s. 7d. one 
month, and buyers offering 4d. per ton lower. Monday’s 
warrant market was very strong, and there was an 
advance of prices to the extent of 6d. per ton. On 
forenoon ’Change business was reported at from 50s. 3d. up 
to 50s. 7d. cash, and at 50s. 6d. up to 50s. 94d. one month, 
and the close was sellers wanting 50s. 7d. cash and 
50s. 10d. one month, and buyers near. The market was 
again strong in the afternoon, with transactions re rted 
at 50s. 74d. up to 50s. 9$d. cash, and at 5ls. Okd. one 
month; and at the close of the market there were buyers 
offering the top prices, and sellers wanting 4d. per ton 
more. Yesterday’s market was likewise strong at the 
opening, and prices at one time showed a gain of 3d. per 
ton. Subsequently there were some heavy realisations, 
which sent prices back to some extent, but the close was 
still 1d. per ton higher than that of the previous day. 
Business was done during the forenoon at from 50s. 10}d. 
up to 51s. 1d. cash, and at from 51s. 3d. up to 51s. 4d. one 
month, and at the close of the market there were buyers 
offering 51s. cash and 51s. 3d. one month, and sellers near. 
The afternoon quotations ranged from 51s. down to 
50s. 104d. cash, and from 51s. 34d, down to 51s. 14d. one 
month, the close being sellers at 50s. 11d. cash and 50s. 2d. 
one month, and buyers offering 3d. per ton less. Business 
was done this forenoon at from 50s. 10d. to 50s. 9d., and 
then up to 51s. 1d. cash, also at 51s. to 51s. 4d. one month ; 
and the close was buyers offering 51s. cash and 51s. 3d. 
one month, and sellers near. There was a steady market 
in the afternoon, with business done at 51s. O4d. to 51s. 2d. 
cash, also at 51s. 4d. to 51s. 5d. one month, and towards 
the close of the market there were sellers at 51s. 1d. cash 
and 51s. 44d. one month, and buyers offering 4d. per ton less. 
Notwithstanding the abandonment of the restrictive 
policy entered into between the Scotch and Cleveland 
ironmasters on the question of the make of pig iron at the 
close of the present week, the warrant market has again 
shown an upward tendency, and prices have overtopped 
the highest quotation touched prior to the resolution bein: 

” From the beginning of the month up till the en 
of last week an advance of 1s. 1d. per ton was gained, 
and a further gain has been made this week. The best 
qualities of makers’ special brands are exceedingly scarce ; 
indeed, No. 1 Coltness is not to be had in the open 
market, and is therefore not quotable. The price of 
Gartsherrie No. 1 is about 3s. per ton higher than the 
price paid fully a week ago, and other brands are selling 
at an advance of from 1s, to 2s. 6d. perton. From the 
United States a quiet demand is reported, but although 
that is the case higher prices are being asked for Scotch 
iron, chiefly in consequence, however, of a rise in freight- 
age rates to the extent of about 5s. per ton. The Canadian 
demand is nearly over for the season, and the demand for 
the Continent still continues to be very good. Hematite 
pig iron is in rather better demand, but there is no par- 
ticular alteration in the price, which continues at about 
57s. per ton for the usual proportions of Nos. 1, 2, and 3. 
There has been a rumour for some days that the Scotch 
jronmasters will probably make up a return of the stocks 
at the end of this month, and it is computed by some 
members of the trade who are in a position to judge 
fhat the returns will show a decrease since last Christmas 
amounting to about 100,000 tons, the total stock in Scot- 
land just now being estimated at about 850,000 tons. 
During the past week two additional blast furnaces have 
been blown in again—one each at Shotts and Coltness 
iron works, so that the total number in actual operation is 
now raised to 111, as compared with 121 at the correspond- 
ing period of last year, and it is not unlikely that others 
will shortly be blown in. Twelve blast furnaces are 
making hematite pig iron. The stock of pig iron in 
Messrs. Connal Wh Co.'s public warrant stores stood at 
626,316 tons yesterday afternoon, thus showing a consider- 
able decrease. Last week’s shipments of pig iron 
amounted to 12,933 tons, as compared with 10,902 tons in 
the preceding week, and 12,841 tons in the corresponding 
week of last year. To the United States there were sent 
1875 tons, to Canada 1440 tons, to France 763 tons, to 
Italy 475 tons, to Germany 1810 tons, to Russia 850 tons, 
to Holland 1397 tons, to Belgium 255 tons, and to other 
countries lesser quantities. 


The Clyde Ship Joiners’ Strike.—This matter has now 
assumed a new phase. Determined not to be beaten in 
the struggle, the employers have for some time had an 

ent in Baziand to engage other hands to take the places 
of the workmen out on strike, and yesterday there were 
landed at one of the railway stations thirty-one workmen 
from Hull. In the course of the evening they were ‘got 
at” by the strike hands, and according to their own story 





under a misapprehension, as the 
agent had informe m that the strike was at an end. 
At present it seems as if the new-comers, or most of them, 
were likely to be got away from Glasgow without starting 
work. It issaid that the employers are expecting other 
contingents of English joiners to arrive within afew days. 


Oil on Troubled Waters.—Mr. Shields, of Balhousie, 
Perth, who for several years has been engaged in experi- 
menting with a view to allaying surf at harbour entrances 
by means of oil, arrived at Aberdeen on Monday night, 
for the purpose of superintending the putting of his 
system into permanent operation at the Aberdeen har- 
bour entrance. The Harbour Commissioners have autho- 
rised Mr. Shields to have the apparatus necessary for the 
conducting of the oil to the water placed at the harbour 
bar. The arrangements have already been made, and 
yesterday morning operations were commenced for carry- 
ing the plan into effect. Two reservoirs containing oil 
will be placed, one on each side of the channel, from 
which the oil will be pumped through some 600 ft. of 
piping placed at the bottom of the water. Each reservoir 
or tank will hold about 170 gallons of oil. The pipe to be 
laid is of lead, about 1 in. in diameter, in which there will 
be two conical valves, each fitted with an appliance like 
the rose of a watering-pan to allow the oil to escape, and 
thus float to the surface. The connecting pipes leading 
from the reservoirs will be of iron. The place selected is 
where, in addition to the inward salt water current, there 
is always at the harbour entrance a stron outward cur- 
rent of fresh water, and this will serve, it is believed, to 
float out the oil from the _ chosen to the sea, so as to 
meet the breakers at the mouth of the harbour, and 
especially at the south, where, in the event of south- 
easterly gales, there is the greatest danger to vessels 
making the port. A few days must elapse before all the 


they have been | 
the: 


necessary operations can be carried out, but ere long the 
ee amg which Mr. Shields 


has earnestly striven to popu- 

arise and perfect will be put to a practical test. Mr. 
Yeaman, ex-M.P. for Dundee, was present at the 
operations. 

Edinburgh and Suburban Railway. — This important 
piece of engineering work is making rapid progress to- 
wards completion. The greatest difficulty yet_met with 
is that of carrying the line under the Union Canal, the 
channel of which is to be preserved. Some nice bits of 
scheming will be required in order to effect the purpose 
that is at present to be served. The work between Black- 
ford and Duddington is to be pushed forward as rapidly 
as possible. 


Proposed New Railway between Glasgow and Ayr.—A 
movement is now in progress for constructing an inde- 
pendent line of railway from Ayr to Kilmarnock to jom 
the Caledonian system to Glasgow, and thus reduce the 
distance very considerably between Glasgow and Ayr. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was not 
such a large attendance on Change as there usually is, 
but the tone of the market was rather better, prices being 
based on 43s. 3d. per ton for No. 3 Cleveland pig iron. 
Messrs. Connal and Co., the warrant storekeepers here, 
held a stock of 110,048 tons, which is a decrease of 1183 
tons on the previous Tuesday. In Glasgow they hold 
626,977 tons. A large volume of steady trade is being 
done, as is manifest from the heavy shipments. It is 
believed that the official returns of exports from Middles- 
brough this month will exceed 90,000 tons. There are 
rumours that the production of pig iron both in Cleveland 
and Scotland will be considerably advanced next month. 


The Manufactured Iron Trade.—There is no alteration 
in the manufactured iron trade. The output is large, and 
the quotations are as follows: Common bars 6/., angles 
5l. 17s. 6d., and ship-plates 6/7. 15s. per ton, less the usual 
discounts. 


The Wages of Puddlers.—Last (Tuesday) night Mr. 
David Dale, of Darlington, issued the following award : 


Board of Arbitration and Conciliation for the Manufactured 
Tron Trade of the North of England. 

The claims of the puddlers employed at: 1. the Moor 
Tron Works ; 2. The Stockton Malleable Iron Works ; 3. 
The Weston Stockton Iron Works to extra payment for 
any admixture of hematite with Cleveland pig iron, 
in the puddling furnace, having been referred to me, and 
the evidence and arguments, in support of and in 
opposition to the claims, having been ful y laid before me 
by the respective parties and their representatives at a 
special meeting of the Board, held on the Ist instant ; 
and the verbatim report of the proceedings on that day 
having since been carefully read and weighed by me, I 
am brought to the following conclusions : 

1. That the evidence bears out the employers’ con- 
tention, that for about thirteen years it has been the 
custom at the North of England Iron Works to include 
in the puddling furnace charge, one, two, or three half 
pigs of hematite without extra payment. 

2. That this mixture is very largely used, and that any 
change in the mode of payment would therefore affect a 
considerable amount of the puddling done in the North. 

3. That if an extra payment was awarded, unaccom- 

anied by any reduction in the price paid for puddling 

leveland pig iron alone, the result would be to raise the 
general rate for puddling. 

4, That my powers do not extend to reducing the rate 
for puddling Cleveland pig iron alone, nor if I had the 

wer, would I think it expedient to do so. On the other 

and i do not feel justified in raising the general rate of 
wages for puddling as the result of | and special 
claims. Changes in the general rate of wages should, in 








my opinion, only be made as the result of variations in 
the condition of trade or of the labour market. 

T am of opinion that it would not be equitable or ex- 
pedient to vary the long standing district custom, and I 
therefore award and direct that it remain unchanged ; 
and I accordingly disallow the three claims which were 
left to my decision.—Davip DALE. 

Engineering and Lp een alg the Tyne, Wear, 
and Tees there is still plenty of work in the shipyards and 
engineering shops, and a very large number of men are 
employed in these great industries, 

The Coal and Coke Trades.—F uel is in better demand, 
and prices are firmer. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Advances in the Coal Trade.—As a result of the con- 
ference of miners held in Manchester about a fortnight 
ago, an aggressive attitude has been taken in this district 
by the men. Resolutions were passed at Manchester 
which committed the unionists, as a body throughout the 
country, to ask for better terms. The men are carrying 
out the resolutions. Ata conference of miners of York- 
shire held at Rotherham this week, 127 delegates, repre- 
senting 24,047 men, were present. After much discussion 
the conference arrived at the important determination to 
ask for an advance of wages to the extent of 15 per cent. 
For the 15 per cent. demand, 101 delegates voted, and 
for the more moderate demand of 10 per cent., 13 dele- 
gates voted. A deputation of twenty men was appointed 
to wait on the coalmasters of Yorkshire with reference to 
the application. 


Sheffield and the Electric Light.—The Town Council of 
Shefheld have <a a special committee to take 
measures for the adoption of the electric light in Sheffield 
for public purposes only. 


The late President of Yorkshire College.—At a meeting of 
the council of the Yorkshire College, Sir Edward Baines 
was re-elected chairman. A cordial letter was read from 
the Marquis of Ripon, K.G., Viceroy of India, accepting 
the office of president of the college, to which he was 
elected at the annual meeting of the Board of Governors. 
Lord Ripon also expressed his warm approval of the 
decision of the governors to raise in the college a suitable 
memorial to the late Lord Frederick Cavendish, its first 

resident, in the form of a Cavendish Professorship of 

ixperimental Physics, and announced his intention to 
contribute 5007. to the fund for this purpose, which now 
amounts to upwards of 3000/. The total amount required 
for the memorial professorship is 7500/. 


Engineering Works at Swinton.—The Local Board at 
Swinton propose to make expensive alterations in their 
drainage and water system. he sewage will be dealt 
with in the system of filtration by irrigation. The work 
under the contract for the sewerage has been begun by 
Mr. Norbran, of Rotherham. Contracts are also being 
sought for the water works, which are to cost about 
10,000. of the 24,000/. loan. The amount of Mr. Wortley’s 
contract was 13971., the machinery cost 600/., and the 
amount of the No. 2 contract just begun in 1500/. The 
pumps at work lift a thousand gallons a minute. A little 
subterranean forest has been discovered in the course of 
the digging, consisting chiefly of black oak trees, the 
trunks and branches being in g preservation. One 
monster, 23 ft. below the engine house, is 3 ft. 6 in. in 
diameter. In one part were a number of filbert nuts. 
Several of the hard trunks have been dug out, and given 
pn 3 to the men for firewood. The soil ap to be a 
sandy warp, and probably was once part of the river. 





RemovaLt.—We are requested to state that Mr. W. 
Lloyd Wise, late of 7, Whitehall-place, S.W., has removed 
his offices to 46, Lincoln’s-Inn-Fields, W.C. 


Fioatinc STEAM Fire ENGINE FOR THE BraziLs.—A 
new self-propelling floating steam fire engine, designed 
and constructed by Shand, Mason, and Co., for Rio de 
Janeiro, was tested on the 25th inst. in the River Thames. 
Steam was raised from cold water to a pressure of 1001b. 
per yap inch in nine minutes forty seconds. The boat 
was then moored off the old Shot Tower Wharf, Lambeth, 
and various fire jets were tried. The best jet was 1} in. 
in diameter, which was thrown about 180 ft. high, or 30 ft. 
above the tower. The engine was then taken to South- 
wark Bridge, where it was again tested with four different- 
sized jets, and ultimately taken to the measured mile, 
where a speed was attained of upwards of ten knots per 
hour. Naturally this engine offers a t contrast to the 
one still in use by the Metropolitan Fire Brigade designed 
and constructed by the same makers just thirty years 
since. The old boat is 106 ft. long, with a breadth of beam 
of 15 ft., and the pumps are capable of discharging 1140 
gallons of water per minute. e Rio boat is made of 
steel, is 51 ft. long, with a breadth of beam of 11 ft., and 
delivering 900 gallons per minute. The machinery con- 
sists of one of Shand and Mason’s equilibrium steam fire 
engines, with inclined water tube boilers, and a pair of 
inverted steam engines, working direct on the screw 
shaft, both propelling and fire engines being supplied by 
the same boiler. The whole is placed between two water- 
tight com ments, with ample space for fuel, and large 
water tanks containing 44 tons of fresh water for feeding 
the boilers, and two tons of coal. There are two hose 
reels on deck, and additional space for hose in the engine 
room. This hose is made of double canvas, and was 
proved to 4001b. on the square inch. The engines are 
constructed to deliver water at a pressure of 220 1b. to the 
square inch, and will work efficiently one mile distant 
from the boat. The whole of the tests were considered 
highly satisfactory. 
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SANITARY ENGINEERING. 

THE present meeting at Newcastle of the Sanitary 
Institute of Great Britain, is presided over by Captain 
Douglas Galton, C.B., whose inaugural address was 
delivered on Tuesday evening last. We regret that 
pressure on our space prevents us from publishing 
this address im extenso, for it is truly a valuable 
contribution to the literature of hygienic science ; 
we must, however, content ourselves with con- 
sidering a few of its salient features. While 
some of the leading and important laws of health 
have been as well known as they have been 
generally neglected, at all events since Moses for- 





mulated his famous sanitary rules and regulations, 
it is only of very late years that the causes of 
disease are becoming understood, and the researches 
of Pasteur, Tyndall, and others, which are still in 
progress, are rapidly tending to demonstrate a 
common origin to that wide class of diseases called 
zymotic, the limits of which are not yet defined. 
To the well-known saying that ‘‘ dirt is only matter 
in the wrong place,” may be added another, that 
disease, and death itself, is but life in the wrong 
place. The phenomena of fermentation and 
putrefaction have been shown to be due to the 
presence of almost infinite and ever-present numbers 
of germs of elementary life, ready to spring into 
activity under favourable conditions, and to develop 
those phases of vital energy known to us as fermen- 
tation and putrefaction, and which in some of their 
indefinitely numerous varieties, assume forms of 
disease in the lower animals and in man, such as 
typhoid, cholera, tubercular disease, diphtheria, 
malarial fever, &c. The minuteness, number, and 
rapidity of reproduction of these—to the higher 
forms of life—fatal organisms, entirely pass beyond 
our powers of conception, as is illustrated by the 
famous experiment of Pasteur. This physicist dis- 
covered that if the point of a needle be dipped in 
the blood of a fowl suffering from chicken cholera, 
and the minute portion thus removed be transferred 
to pure chicken soup kept free from contamination 
by air-borne germs, that after a short time tke solu- 
tion becomes turbid with the mass of organisms 
developed, and if a minute portion be removed in 
the same way with the point of the needle and 
transferred as before to another solution, the same 
process is repeated with a similar result. In this 
way a hundred generations of ‘‘ microbes” may 
be reproduced, and if fowls be inoculated with, or 
caused to swallow, a small quantity of the last solu- 
tion, the disease is at once developed in all 
its original force. Time, however, plays an im- 
portant part in this experiment. If the solution 
containing the germs be kept for a period of weeks 
or months, the conditions of vital energy are so far 
changed that the inoculation produces far less 
violent consequences, diminishing with the length 
of time the solution has been kept. A very in- 
teresting experiment, made by M. Gustave le Bon, 
illustrates another phase of the same phenomena of 
these obscure forms of life. M.le Bon, by steep- 
ing finely hashed meat in water, produced a liquid 
swarming with bacteria. This liquid injected under 
the skin of a frog speedily proved fatal, though the 
animal could breathe the offensive effluvia arising 
from the mixture without coming to harm. On the 
other hand, after the liquid had been kept for two 
months, combining it with the blood of the frog by 
injection seoheal no apparent effect, while the 
animal was killed by inhaling the gases rising from 
the mixture. Whether death in this case arose 
from a more subtle form of antagonistic elementary 
life, or whether the effect was purely toxical, it 
would probably be impossible to prove. 

These two experiments appear to illustrate some 
of the great and constant dangers to which human life 
is exposed by disease. The infinite number of vital 
germs, their easy reproduction, their sustained 
vitality through long series of generations, their un- 
diminished energy so destructive to the higher 
forms of life, their easy transmission, reception, 
and assimilation by the system, are all indicated 
in Pasteur’s wonderful experiment. On the other 
hand, the gradual change that takes place in the 
energy of a mixture charged with bacteria, not free 
to reproduce beyond the restricted limit in which 
they are first developed, is shown in M. le Bon’s 
experiment. In this latter, the emanations, 
whether they be new forms of life developed 
from the extinct bacteria, or only chemical com- 
pounds, contain the fatal elements, while the resi- 
dual and once deadly mixture becomes harmless. In- 
evitably these invisible but powerful agencies are 
always at work-destroying vitality, or rather convert- 
ing that form of it with which we are most familiar, 
into other combinations of matter and energy, 
which aftera long series of changes may assume 
again the condition of motion inherent and 
inseparable from the phenomenon of life, and so 
on in an apparently ceaseless round. 

Sometimes, as with Pasteur’s chicken broth, the 
germs, after completing their destructive work in 
one organism, are transferred in their descendants 
to another, developing typhoid, cholera, and other 
epidemics in those persons who offer suitable 
elements for their development and extension. 
Sometimes, as in Le Bon’s experiment, the more 








apparently active germs having disappeared, the 
subtler but equally sure elements of destruction are 
disseminated, and may develop malarial fever, or 
other diseases such as may be induced by breathing 
the emanations from old cesspools, or sewage im- 
pregnated soil. 

As it is the duty of the physicist and physician 
to investigate the causes, and endeavour to combat 
the results of the too frequent encounters with 
their invisible foe, so it is the work of the engineer 
to remove as far as possible all facilities for the 
reproduction and dissemination of the germs, by 
insuring a constant and ample supply of pure water 
and pure air. We have a powerful ally in this per- 
petual struggle ; it is not in every organism that the 
bacteria finds a congenial resting-place, and nature 
is a rapid and never tiring purifier, converting the 
dangerous energy of this form of life, to other and 
more neutral phases. Crowded centres afford the most 
striking illustration of what can be done both in the 
way of developing disease-generating germs, and also 
in destroying them or averting their effects as shown 
by the death statistics of cities under varying condi- 
tions of sanitary efficiency. Thus in London the 
death-rate during the five years following 1868 was 
27.0, during the same number of years ending in 1881 
it was 23, and last year it was only 21.7. The city of 
Munich offers, perhaps, the most striking illustra- 
tion of the effects of sanitary efficiency. Between 
1854 and 1859, when there was a total absence of 
all attempts at sanitation, the death-rate from 
enteric fever was 24.2 per million; from 1860 to 
1865, when the porous sides of cesspools were 
cemented to stop the filtration of sewage into the 
ground, it was reduced to 16.8 ; from 1866 to 1873, 
when the drainage system was partly complete, it 
was 13.3, and by 1880, when the works were com- 
plete, it had sunk to 8.7. In the same way the 
statistics of many other cities might be adduced to 
show the results which follow the prompt removal 
of sewage, instead of allowing it to remain and 
develop into active energy the latent forms of 
elementary life with which it teems. 

In the course of his address, Captain Galton de- 
voted considerable time to the consideration of the 
effects produced on public health by pure air and ven- 
tilation, and he prefaced his remarks by referring to 
the labour of a number of investigators—Mr. Aitken, 
Mr. Langley, Professor Chandler Roberts, Professor 
Tyndall, and others. It will be remembered that 
Mr. Aitken has conducted a series of experiments on 
dust in the air, especially with reference to the cause 
of fog, which he considers is due to the existence of 
particles of solid matter floating in the air, upon 
and around which as a nucleus, vapour condenses 
and becomes visible ; air deprived of its dust cannot 
produce visible vapour. Mr. Langley during his 
valuable solar investigations, which are not yet com- 
pleted, has detected the existence of dust at a height 
of 15,000 ft. above the sea. This was partly due 
to particles of matter transmitted through the 
higher strata of the air by wind currents, and also 
partly to the meteoric dust which is constantly fall- 
ing on to our earth from interplanetary space. 
Carrying the question further, Professor Tyndall 
has shown how even on the summit of the Alps, the 
dust in the air contains bacteria germs, and he has 
developed them in infusions from which all organic 
life had been previously removed. M. M. Davy, of 
the Mountsouris Observatory, Paris, has found that 
the air in crowded places and near sewer openings 
contains more bacteria germs than the air outside 
the city, and he has also proved that there are fewer 
of these elements of life in rainy and in very dry 
periods. In winter, too, the number is at a mini- 
mum, and at a maximum in autumn. Little, be- 
yond the fact of their plentiful existence, is known 
of these organisms, but it is reasonable to assume 
that they are not all of the same character, and that 
they produce different effects upon the higher forms 
of life, some resulting in disease, and others being 
innocuous ; it is even supposed that there may be 
varieties capable of useful assimilation by complex 
organisms. It is found that there is a striking cor- 
relation between the more or less plentiful develop- 
ment of this elementary life, under certain conditions 
of climate and atmosphere, as already carefully 
observed, and the prevalence of those diseases which 
recent investigations show to be the visible result of 
this noxious energy. In hot climates these rela- 
tions are especially evident, and in the military 
statistics of the British army at home, a very strik- 
ing instance is given of the reduction that can be 
effected in mortality by a reduction in the quantity 
of germs, Not many years ago, when sanitation was 
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little understood or heeded, the deaths from tuber- 
cular disease amounted to 10 per 1000; that is the 
present percentage of deaths from all causes in the 
army at home. Now, the number of deaths from 
this particular malady is 3 per 1000, a satisfactory 
proof of the results attending the removal of germs 
from the air of the barracks and hospitals ; for as 
Professor Tyndall has recently shown, tubercular 
disease is one of those, dependant upon, and propa- 
gated by, the existence and development of living 
organisms. Air and water are the media for the 
passive existence of these beings, and for their trans- 
mission to congenial soil, and in every instance the 
removal of causes favourable to their development 
is followed by a diminution of disease and death. 
In towns and villages where ignorance and _indiffer- 
ence combine to encourage the one, the other 
follows as a necessary result. In various parts of 
London, old, ill-ventilated, and unsanitary houses, 
in which the rate of mortality was as high as 50 per 
1000, have been removed, and in their place 
improved dwellings have been erected. A special 
feature of the more recent of these tenement houses 
is the provision of ample space around them for the 
free circulation of air, and unobstructed ventilation. 
In these the rate of mortality has sunk to thirteen 
in the thousand. 

The conclusion to be drawn from the experience 
obtained and investigations carried out, and to 
which Captain Galton called especial attention, was 
that by proper attention to sanitation, the death- 
rate among the lower classes of city populations 
may be reduced to 15 or 16 per 1000. Upon this 
subject of longevity, some interesting details were 
given, taken from the statistics compiled by Mr. 
Chadwick and Dr. Richardson. In these statistics 
the lives considered, are divided into five classes as 
follows : Gentry, salaried classes, retail dealers, 
artisans and labourers, and domestic servants. Out 
of 100 deaths of the first class, 6 were of children 
in their first year, and 9 of children before their fifth 
year. Inthe artisan class, the corresponding deaths 
were 22 and 39 respectively. The average length 
of life of the first class, is 55 years 8 months, of the 
working class 28 years 9 months. Of course infant 
mortality reduces the totals to a high degree; yet, 
excluding them, the averages tell a melancholy 
story of the effects of inefficient sanitary ar- 
rangements, although of course the habits and 
necessities of the working classes, aid greatly in 
reducing the term of artisan life. In London 
the mean term for the highest class, exclusive of 
those dying before the age of 20, is 61, while that 
of the working class is 47 years and 3 months. It 
is very truly pointed out that ‘‘a low standard 
for the mean duration of life in the wages-earning 
class is not a necessity, it is controllable by the 
suroundings in which they live ; and the fact of how 
largely the death-rate is influenced by their sur- 
roundings is evidenced by the condition of health 
in Improved Industrial Dwellings.” Further sta- 
tistics than those already quoted, are available. 
In London the death-rate taken over a series of 
years in the buildings of the Metropolitan Asso- 
ciation for Improving the Dwellings of the Labour- 
ing Classes, has varied from 14 to 17 per 1000; and 
in those of the Improved Industrial Dwellings Com- 
pany, they have been during aterm of 13 years, 
16.2 per 1000. In Newcastle similar results aré 
obtained ; for the year ending June of 1882, 
mortality in improved dwellings has been only 12 
per 1000, while that for the rest of the city was 21 
per 1000. During the five years ending June, 1882, 
nearly 20,000 prisoners passed through the prison 
at Newcastle-on-Tyne, and although there were 
during this period, epidemics of scarlatina, typhus, 
and small-pox in the town, no deaths arose from 
either of these causes. The deaths among these 
prisoners, exclusive of these suffering from disease 
when admitted, was, in 1881, only .021. But 
it is needless to multiply instances of the results 
of neglect of sanitary laws or of the consequences 
of obedience to them. They are now well known 
and their application is growing year by year 
of wider extent, with, amongst other beneficial 
consequences, that of insensibly leading the lower 
classes to the appreciation of a higher condition of 
physical life. The work remaining to be done is 
almost incalculable, and the average of human life 
must for many years to come, remain at an unne- 
cessarily low figure, but in our day in this city, 
epidemics such as those which have ravaged London 
in the past are practically impossible. 

The rapidly increasing knowledge now being 
acquired as to the causes of a large range of 





diseases, our better acquaintances with those 
mysterious elementary organisms which depend for 
life upon the death of higher developments, should 
lead, not perhaps to a suppression of their existence, 
but to some sort of control over them, but certainly 
to a modification of their nature and influence. 
Already Pasteur, Tyndall, and others have opened 
a new path for medicine to advance upon, and when 
once the pioneers of science have advanced in any 
direction, it is impossible to hazard guess, in these 
days of rapid progress, how far they will go, or 
when they will stop. There is a vast field for explo- 
ration in this invisible world of vital energy, the 
lowest, so far as we now know in the scale of deve- 
lopment, but which, nevertheless, plays a most im- 
— part in relation to the highest phase of 
e. 








RAILWAYS IN NEW SOUTH WALES. 

THE longest railway in Australia—that which 
extends from Sydney to Hay, or rather to the 
Riverina district—was completed and opened for 
traffic on July 4. As the line is one which not 
only improves almost incalculably the means the 
district will have for communicating with Sydney, 
but will be a further means of diverting to that 
capital a large amount of traffic which has hitherto 
flowed towards Melbourne, but which legitimately 
belonged to New South Wales, the event was 
celebrated by a joyful demonstration, and was 
attended by his Excellency the Governor, several 
members of the Ministry, and a large contingent of 
members of the Legislature and leading commercial 
and private citizens. Hay is situated 454 miles 
from Sydney, in a fertile pastoral area, and 
the distance may be comfortably traversed in 
twenty-four hours. A large area of the north- 
eastern portion of the district is rich in minerals, 
and two copper mines have been established at 
Mount Hope and Nymagee, which, although con- 
sidered to be in an early stage, have produced 
64,0001. worth of copper, and bid fair to increase 
in importance. The annual value of all the pro- 
duce of the district is estimated at 2,000,000/. The 
carriage of this is not only now likely to be diverted 
to Sydney, but it also indicates that the return 
traffic, consisting of station supplies, will be very 
large, and it may confidently be anticipated that 
even if the district does not become an agri- 
cultural one the extension of the line will 
prove one of the most important in the rail- 
way system of New South Wales. Railway con- 
struction in the colony was commenced in 1855, 
with the intention of connecting the town and 
district of Paramatta with Sydney, and since then 
it has been proceeded with almost uninterruptedly. 
At the commencement of 1877, five years since, 
the length opened was only 598 miles, and from 
the end of that year 502 miles have been com- 
pleted, making a grant total of 1100 miles. Within 
a short time, however, extensions from Gunnedalo 
to Boggabri, in the north-west, and from Moorbi 
to Urara, in the north, will be opened, which will 
increase the total to 1175 miles. The total may 
then be divided as follows: The northern and 
north-western lines, starting from Newcastle 
towards the borders of Queensland, 316 miles ; the 
western line, extending to Dubbo, and including 
the Richmond branch and part of the line to 
Mudgee, as far as Capertee, 303 miles ; the southern 
and south-western lines, the terminal stations of 
which are Hay and Albury, 556 miles. There are 
now under construction the western extension from 
Dubbo to Bourke, which runs principally through 
Crown lands, a distance of 222 miles, and it is 
expected that this will be opened as far as Warren, 
which is 64 miles from Dubbo, in October, and that 
the end of the first section, which reaches to 
Nyngan, 98 miles from Dubbo, will be opened for 
general traffic in February. The completion of this 
line will divert to Sydney much traffic which 
formerly went by way of the Darling to South 
Australia, and will prove a great advantage to the 
mining industries at Cobar, Nymagee, and other 
districts in the far west. The line from Capertee 
to Mudgee, which traverses a distance of 63 miles, 
will not be completed until June 30, 1884, the 
country through which it passes being of a very 
rugged nature. The only extension in progress on 
the southern line is one a mile in length from 
Albury tythe Murray. This will include a bridge 
over that river, and will be ready for traffic by the 
end of October, when a connexion will be made 
with the Victorian railways, and the route from 
Sydney to Melbourne will be unbroken. On the 





northern line the extension from Uralla to Glen 
Innes is being rapidly proceeded with, and it is to 
be opened on December 31, 1883, the length being 
784 miles. Tenders, to be opened in the current 
month, have been invited for a further extension, 
from Glen Innes to Tenterfield, which is situated 
closely adjacent to the Queensland border, and the 
length of this will be about 70 miles. The exten- 
sion on the north-western line, as far as Boggabri, 
24 miles from the commencement, was opened on 
July 11. The total length of the extension is 56 
miles, and it is expected to be completed by the 
end of the year. In addition to the lines mentioned, 
tenders have been invited for the first section of aline 
from Sydney to Wollongong, namely, to Coalcliff, 
a distance of 34 miles, and also for the first section 
of a line from Murrum-burrah to Blayney—viz., to 
Young, a distance of 18 miles. This last line will 
be 108 miles in length altogether, and is intended 
to connect the southern and main western lines of 
the colony with each other, so that passengers and 
goods from the extreme southern districts may 
reach the far western districts, and vice versd, with- 
out the necessity of their first going to Sydney. 
Parliament has also authorised the construction of 
the following lines: Homebush to Waratah, in the 
Newcastle coal district, 95 miles; Goulburn to 
Cooma, 130 miles, running through the Monaro 
district ; Orange to Forbes, 83 miles, to the River 
Lachlan ; Yarrandera to Jerilderie, 63 miles ; and 
Cootamundra to Gundagai, 34 miles, all these being 
branches from main lines. When the extensions 
from Homebush to Waratah, and from Tenterfield 
to the Queensland border are finished, the capitals 
of New South Wales, Victoria and Queensland, 
will be united with each other, and when the lines 
which are under construction and authorised have 
been completed, a grand total of 2219 miles of rail- 
way will be attained in New South Wales. At the 
close of 1881 the amount of capital expended on 
railways, when 996 miles of railway were in opera- 
tion, amounted to 13,301,597/., which was equal to 
13,3621. per mile. It should be remembered, how- 
ever, that although this sum appears large, it 
includes the cost of rolling stock, and does not re- 
present that of actual construction alone. At the 
end of 1875 the cost per mile was 16,5791., and by 
the time the whole of the railways authorised are 
completed, the amount, it is considered, will be 
further reduced. A remarkable increase has taken 
place in the earnings of New South Wales railways 
of late years, which can be accounted for on no 
other hypothesis than that of the colony having 
enormously developed its natural resources. For 
instance, in 1871 the total earnings on 358 miles were 
but 355,332. Last year they amounted to the 
large sum of 1,444,226/., which shows a difference 
of 1,108,904/., as between the two years. It might 
be thought that this difference was due to the extra 
mileage opened during the intervening period, but 
this does not appear to be altogether the case, for 
while the mileage has increased 180 per cent., the 
returns show an increase of 330 per cent., which is 
strongly confirmatory of the hypothesis referred to. 
In 1881 the working expenses on the lines in operi- 
tion amounted to 738,334l., which left net earnings 
of 705,892I., equal to interest at the rate of 5} per 
cent. upon the capital expended. The highest 
interest obtained in any previous year was about 
44 per cent., and this occurred in 1877, but for 
many years, between 1855 and 1871, the railways 
yielded less than 3 per cent. 





THE NORTH-EAST COAST MARINE 
EXHIBITION. 
MIscELLANEOUS EXHIBITS. 

To reduce the pitting that takes place in boilers 
and feed water heaters, Mr. A. Thomson, of the 
Union Steamship Company, Southampton, has 
devised an air extractor, which he places between 
the feed pumps and the boilers. This consists of a 
cylindrical copper vessel provided with a gauge glass 
to show the height of the water within it. The feed 
water enters at the bottom through a rose, and 

asses out at a branch at the side after having 
oun cleared of air and gases, which rise to the upper 
part of the vessel and escape through an air outlet 
valve; this valve is controlled by a rod and 
float. At the commencement of the pumping 
the water will rise in the vessel, and would escape 
through the air pipe, were it not that in so doing it 
raises the float and firmly closes the valve. The 
accumulating air then gradually displaces the water, 
until the float loses part of its buoyancy and falls 
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‘ciently to allow the air to escape as fast as it is 
<n Y This 1 groary is exhibited by Messrs. 
Durham, Churchill and Co., who also show, in 
addition to their well-known marine governors, an 
alarm apparatus to denote when a patent log has 
been fouled. Ordinarily, the fan of a log revolves 
while the instrument itself has no motion of rota- 
tion, but if the spindle gall, or the blades become 
entangled with seaweed, the whole revolves together 
until it has put the towing line into a state of 
torsion. To give notice of such a stoppage the 
exhibitors use a plaited line, and attach the inner 
extremity of it to an eye on the end of a spindle, 
forming part of a gong screwed to the taffrail. As 
soon as the line is twisted, it turns the spindle with 
it, and causes the gong to keep up a continuous 
ringing. : : 

On a neighbouring stand Messrs. Wm. Reid and 
Co., of New London-street, E.C., show several 
novelties. The first is a Dudgeon’s tube expander 
with the rollers set at angle to the axis of the cone 
piece, so that the instrument screws itself into the 
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tube and does not require the use of a hammer. 
Another is Macfarlane and Reid’s patent deck 
cover for coal bunker shoots. This is a short gun- 
metal cylinder let into the deck, and furnished 
with a flush lid that can be screwed water-tight into 
place in bad weather. Midway of the cylinder is 
an internal flange, which forms a seating for a per- 
forated ventilator that can be dropped on to it 
either way up. In one eng suitable for fine 
weather, the perforated plate is flush with the deck, 
and allows the gases to escape from below into the 
atmosphere, while in the reverse position, the plate 
is at the lower end of the cylinder and permits of 
the tight cover being fixed in place. Macfarlane’s 
pitchometer, also shown at this stand, is an instru- 
ment for measuring the pitch of propeller blades in 
their places. It consistsof three bars, jointed together 
so as to form a triangle, and so arranged that the 
end of one bar can be slidden along one of the 
other bars, so as to cut it at any point. This second 
bar is engraved with a number of scales, correspond- 
ing to different diameters at which the measure- 
ment may be taken, while the first bar carries a 
spirit level projecting from it, and furnished with 
a clamping device, so that it can be set at any angle 
tothe bar. To take the pitch of a propeller when 
the vessel is in dry dock, the first bar is laid against 
the stern end of the boss, and the level is clamped 
in a horizontal position. This sets the instrument 
to the particular inclination at which the screw shaft 
may happen to belying. The pitchometer is then 
held so that its third bar is laid on one of the 
blades along a line perpendicular to the axis of the 
blade, and the whole three bars are in a vertical 
plane parallel to the axis of the screw shaft. If 
now the first bar be moved until the level is hori- 





zontal, the pitch may be read off where that bar 
crosses the scale corresponding to the diameter at 
which the measurement is taken. To indicate the 
depth of water in a ship’s well the same firm 
exhibited a simple appliance, consisting of an air 
pump, a pressure gauge, and a pipe extending from 
the place where the apparatus is fixed, the captain’s 
cabin for instance, to the lowest level of the water. 
By forcing air down the pipe the pressure will be 
increased until the water is expelled from it, when 
the gauge finger will become stationary and will 
register the head existing above the outlet. 

Messrs. A. B. Fraser and Co., of Liverpool, are 
the manufacturers of an exceedingly compact and 
| rapid fresh water condenser, intended for use on 
| shipboard, which we illustrate in the accompanying 
figures. The object aimed at has been to obtain 
the maximum of cooling surface possible within a 
small space, and, to effect this, advantage has been 
| taken of the great strength and large area of corru- 
| gated cylinders. An additional benefit is obtained 
| by the breaking up of the currents of steam and 
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| water by the constant deflections from side to side 
to which they are subject. Referring to the illus- 
trations it will be seen that each pair of adjacent 
| concentric cylinders are connected both at top and 
| bottom by an end ring into which they are recessed. 
| The recesses are lined with soft metal, so that when 
|the two rings are drawn together by tie bolts, 
the cylinders bed themselves into their places and 
make a tight joint. By this construction the space 
between each pair of cylinders becomes enclosed 
and forms an annular vessel, there being of course 
half as many vessels as cylinders. Access is gained 
to the interiors of these vessels by means of short 
pipes attached to or cast on the end rings, and pass- 
ing through two tubeplates, one at each end of the 
condenser, the upper tubeplate forming the bottom 
of the steam chest, and the lower one the top of 
the condensed water cistern. The steam enters at 
the top through a pipe with a nozzle like an ejector, 
so that it draws air in with it to aérate the water ; 
it then passes through the short tubes into the 
annular vessels, in which it is condensed, and 
falls through the lower tubes into the cistern 
or filter. The circulating water enters by a branch 
at the lower part of the casing, and rises up be- 
tween and around the annular,vessels to the out- 
let. Safety valves are provided both for the steam 
and water, as well as a pipe to permit of the escape 
of the free air. 

The week before last we illustrated a new form of 
crankshaft, of which a specimen 9 in. in diameter is 
exhibited by the Tyne Forge Company. There has 
been, we believe, no actual trial of this type of 
shaft from which its endurance can be estimated, 
but it may be worth while to refer to the line of 
reasoning by which the inventor, Mr. Purves, has 








been led, and which he has sought to carry into 
ractice. It has been found that as shafts have 
en made larger, they have failed more and 
more under their calculated loads; and that the 
defect has been due, not to want of strength to per- 
form their work, but to an excess of rigidity 
which did not permit them to adapt themselves to 
the conditions under which they were placed. Cases 
have occurred of crank-pins breaking in such a way 
that the two fractured cupped surfaces could be 
drawn together by a bolt passing centrally through 
the pin, and, when repaired in this way, they have 
been known to work for years all the better for 
being in two, and without any further tendency to 
break at another section. Mr. Purves endeavours to 
form the shaft at first with such a cup connexion at 
the best place, so as not to leave the selection of a 
place of fracture to the chance result of the com- 
plex straining of a solid crank. The central bolt 
holds the two parts together, and is reduced in the 
body to be a little less in diameter than the bottom 
of the threads, so that the slight accommodation 
required in the working of the shaft, owing to 
unfairness of the bearings or overheating of the . 
crank-pin, may be permitted by the elasticity of the 
long steel bolt. In the jaw of a solid 12-in. crank- 
shaft there has been measured an opening and 
closing, at each revolution, equal to from .01 to .02 
of an inch, which must have produced a heavy 
strain on the pin and at the neck of the main bear- 
ing. The cup connexion in Mr. Purves’s shaft will 
allow for this by an almost imperceptible shifting of 
the two surfaces upon one another. There is a 
washer at the bottom of the cup, which can be re- 
duced in thickness if the cone becomes worn in 
course of time. In our issue of the week before 
last, also, the weight of the stern frame exhibited 
by the Darlington Forge Company, was, by a 
printer’s error, given as 872 tons instead of 84 tons. 
Scientific progress is abundantly demonstrated in 
the large and interesting collection of exhibits which 
have been lent to the promoters of the Exhibition 
by the Elder Brethren of the Trinity House, 
through Sir James N. Douglass, their engineer. 
The progress that we refer to more especially is 
that illustrated by the lighthouse burners which are 
displayed in various parts of the Exhibition build- 
ings. So far as the lamps for burning oil are con- 
cerned the series of exhibits commences with a 
‘first order” Fresnel burner having four con- 
centric wicks, which are adapted more especially 
for consuming colza oil. Such a burner is capable 
of developing an illuminating power of 270 standard 
candles. Sir James Douglass has now brought into 
use at the Start Point Lighthouse and several other 
stations a six-wick burner, which is capable of con- 
suming either vegetable or mineral oils, and of 
producing a flame having an intensity of about 
750 standard candles. Two of these have been 
placed in the new Eddystone Lighthouse, and are 
worked in conjunction with a double lens devised 
by Dr. John Hopkinson, F.R.S., the scientific 
adviser to Messrs. Chance Brothers, and which is 
capable of utilising something like 88 per cent. of 
all the light given out by the burner, which isa 
great step in advance. This and various other 
burners of the Douglass type can be worked either 
at full or at half power, according to the thickness 
or clearness of the atmosphere. Next in order 
there is shown an eight-wick ‘‘ Douglass” burner 
for both classes of oils, and having a lighting 
intensity of about 1300 standard candles. It is 
intended shortly to institute an exhaustive series 
of experiments with this particular burner at 
Haisborough, on the coast of Norfolk; and possibly 
the burner willeventually be placed in the Eddystone 
Lighthouse. There are also shown two examples 
of the ‘‘ Douglass” burner as devised for consuming 
gas. One of them is a six-ring burner, which gives 
with 16-candle gas a light intensity of about 600 
candles, and 54 to 6 candles per cubic foot con- 
sumed. The other is of the ten-ring type, whose 
lighting intensity with 16-candle gas is about 1500 
candles. It is on the heat regenerative principle, 
and on that account the 16-candle gas gives in 
action something like 30 candles. One of the large 
gas burners is fitted up in a corner of the gallery in 
the Winter Garden, and in order to give some 
indication of its value in actual use at night it is 
the intention of Sir James Douglass to adapt to it 
one of Messrs. Chance’s powerful dioptric holo- 
photal lenses. Another very valuable exhibit in 
the Trinity collection is a new double Argand 
‘* Douglass” gas burner, with a 21-in. parabolic 
reflector. The beam of light sent out by this appa- 
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ratus has an intensity equal to about 5000 candles. | 
An excellent opportunity is afforded for learning | 
what progress has been made in lighthouse lamp 
reflectors by comparing a Trinity lamp reflector as 
used in English floating lights about the year 1809, 
with two gimballed reflectors also shown on behalf 
of the Trinity House. First, there is a gimballed 
reflector of 12-in. aperture, and fitted with Argand 
lamp complete, either for oil or gas, for floating 
lights. While it was not possible to get more than 
a dozen candles some ten years ago from the appa- 
ratus then in use with 1 in. diameter of flame, 
a beam of light from this apparatus gives a 
maximum intensity of about 600 candles. Next, 
we find a gimballed reflector of 21 in. aperture, 
fitted with a two-wick ‘‘ Douglass” lamp com- 
plete, for floating lights. This apparatus, which is 
placed in front of the gallery at the west end of 
the Winter Garden, yields a beam of light having a 
maximum intensity of about 6000 candles, whereas 
for similar situations the lighthouse engineer only a 
very short while ago had to content himself with 
600 candle lights. Such lights as the one under 
notice are generally used two, three, or four in one 
group, according to circumstances, the mariner 
getting the benefit of their combined power. There 


are three lightships fitted with the 21 in. gimballed |_ 


reflector. It is especially worthy of notice that 
with this apparatus with one-fourth of the oil 
formerly used, there is now obtained something like 
a twenty-fold intensity of light, and the apparatus 
also affords an excellent example of the benefit 
arising from the group-flashing system. It is 
especially worthy of note that the Trinity Board 
have now gone in thoroughly for the use of mineral 
oil, of high flashing quality, in almost every case 
where gas or electricity cannot be employed with 
economy, and by way of illustrating the economy 
effected by the use of that illuminant, we may 
mention that a gallon of the best Scotch shale oil 
yields a light equal to 455 cubic feet of 16-candle 
gas, or perhaps about 16d. per 1000 cubic feet 
taken as gas at the lighthouse, the average price of 
such gas in London being 3s. per 1000 ft., and the 
oil itself being obtainable at about 6$d. per gallon. 
One of the exhibits shown in excavating plant 
is Hodge’s self-acting grab and bucket dredger and 
excavator. This dredger, which is shown in action 
on the sands by Messrs. Rose, Downs, and Thomp- 
son, of Hull, and of which he and Mr. Thompson 
are the patentees, is a modification and an improve- 
ment on, the American ‘‘clam-shell” dredger, so 
far as the bucket or grab is concerned ; and the 
mechanism as a whole embraces a number of other 
important improvements. One advantage which 
the dredger in question possesses is the ease with 
which the working parts can be got at for repairs 
_ without taking down the framework. The buckets 
and grabs are made in several varieties for use in 
lifting grain, coke, small coal, ore, &c., and for 
dredging and excavating mud, sand, and even the 
stiffest clay. One of the dredgers was lately tested 
at Tilbury Docks in presence of the contractor and 
other gentlemen, on which occasion it made sixty 
lifts of about a ton each in forty-three minutes. 
Although a coal-cutting machine has but a distant 
relation to marine engineering, Mr. C. Burnett, of 
Spennymoor, has taken advantage of the present 
occasion to exhibit his recently patented apparatus, 
which operates on distinct lines from those already 
inuse. His method of action is to cut a row of 
solid cylindrical blocks, 30 in. long by 24 in. in 
diameter, out of the coal face close to the floor 
level, by means of a rotating tube cutter, and when 
these are withdrawn he can cut a second and a third 
row above the first, if the depth of the seam permit 
of it. By this plan he obtains 70 per cent. of the 
output in large symmetrical blocks of 44 ewt. each, 
and a good proportion of the remainder is fair-sized 
lumps. It is easier, however, when the first row is 
withdrawn, to wedge down the superincumbent 
mass in the usual way, the wide opening and square 
edge left by the cutter greatly facilitating the 
operation. The apparatus consists of two single- 
acting cylinders, each 7 in. in diameter by 6 in. 
stroke, driving, by means of a slotted crosshead, 
a crankshaft which is geared to the cutter shaft. 
The cutter is a tube about 21 in. in diameter, armed 
on its leading end with three tools, which take out 
an annular body of coal ? in. thick, and leave the 
solid block standing horizontally within the opening. 
The feed is effected by a screw thread on the cutter- 
shaft, which moves the cutter forward at the rate of 
about 15 in. a minute, so that the working time for 
each block is two minutes. In pits in which a 


supply of small coal is required for coking purposes, 
the tube cutter is replaced by a head formed of a 
leading drill point followed by four radial arms, to 
which helically arranged bits are fitted. It is pro- 
posed to employ compressed air at 40 lb. pressure to 
the square inch to actuate the machine, which repre- 
sents a new departure in this class of apparatus. 
The Caloric Engine Company, of 24, Budge-row, 
in addition to their motor which we have already 
noticed, show one of Professor Holmes’s hand- 
power fog-horns arranged to give minute notes. It 
is designed for use on sailing vessels, but more 


especially as an auxiliary to a larger apparatus for 
lighthouses, its purpose being to sound whilst the 
larger machines are being prepared for action in 
the case of sudden fogs. The note is produced by 
air, compressed by the descent of a heavy piston 
passing under a powerful reed, which can be adjusted 
or tuned to any particular note within limits. The 
sound is concentrated and emitted through a horn 
that can be rotated to deliver the blast towards 
any point of the horizon to which it is desired to 
signal, or from which an echo may be expected. 
Referring to the illustration it will be seen that the 
apparatus is put in action by a handle, which, by 
means of a worm rotates a wormwheel and cross- 
shaft. Loose upon this shaft is a disc or pulley to 
which is attached a chain, having its other ex- 
tremity connected to a piston fitting in the vertical 
cylinder. In order that the piston may be alter- 
nately raised and released automatically, while the 
handle is turned at a uniform speed in one direc- 
tion, the chainwheel has a spring finger or pawl, 
connected to a tappet projecting from the _peri- 
phery of the wheel, and engages with a lug or 
projection on the side of the wormwheel. While the 
piston is being raised the lug drives the chain- 
wheel through the ratchet, until the chain winds 
over the tappet, forcing it inwards and withdrawing 
the ratchet, so as to leave the piston free to descend 
by its weight in the cylinder and compress the air 
below it. The whole apparatus, except the horn 
and reed-box, is strongly made in iron ; the work- 
ing parts are few and simple, and the sound result- 
ing from the free fall of the piston, and not from the 
direct action of the operator, is always uniform. 
In connexion with the subject of fog signals we 
may notice the apparatus shown by Messrs. 
Durham, Churchill, and Co., which consists of a 
cam rotated by clockwork, and arranged to open 
and close a steam valve once in each revolution. 
The speed of the mechanism can be regulated by 
an adjustable fly, so that the whistle is sounded at 
any required interval, sixty seconds being the usual 
period separating the blasts. The motive power is 
provided by a spring, which by an ingenious con- 
trivance is automatically wound up at each revolu- 
tion of the cam. The valve admits steam to a 
cylinder, the piston of which is connected to the 
lever of the signalling apparatus, and also to a 
ratchet apparatus by which the spring is tightened, 
so that the latter is wound up to the starting-point 
at every blast, and is always left ready to come into 
action when the controlling detent is liberated. 
Several makers of steam whistles have stands in 
the Exhibition, and their representatives appear to 
be possessed by a burning desire, that savours 





more of zeal for their employers than consideration 





for the ears of their fellow men, to give audible 
proof of the superiority of their manufacture over 
their rivals. 

Foremost among the exhibitors of tools used in 
marine engineering is Mr. R. H. Tweddell, of 
Delahay-street, Westminster, whose apparatus we 
have from time to time illustrated and described. 
His display at Tynemouth is, however, so com- 
plete that it requires at least a passing notice. In 
order to show several of the machines as nearly as 
possible under actual working conditions, Messrs, 
Andrew Leslie and Co. have sent a portion of a 
ship’s keel, with garboard strake plates and floors 
in connexion therewith ; a hydraulic keel rivetting 
machine, a portable rivetting machine having a 
reach or gap of 4 ft. 6 in., as well as a smaller one, 
are shown closing the rivets. The usual adjuncts 
of hydraulic cranes and lifts are also shown in 
actual work, together with the flexible copper pipes 
with special joints, used in transmitting pressure. 
The force pumps are driven by a belt, and the 
accumulator is loaded to 1500lb. to the square 
inch. 

Mr. Asquith, of Halifax, shows a well-designed 
double-geared radial drilling and boring machine. 
The extreme radius to which the spindle can be set 
is 6 ft., and an object 6 ft. in height can be placed 
under it, while it has a vertical feed of 30in. The 
bearings of the spindle are conical, so that they 
always keep it perpendicular to the bedplate. The 
feed nut is in two parts, which can be adjusted with 
regard to each other to prevent the spindle dropping 
as the threads become worn. Gearing is provided 
on the saddle to move the radial arm round the 
pillar to bring the drill exactly over its work, and 
all the details are well elaborated. 

Messrs. Scriven and Co., of Leeds, show several 
models of machine tools, among which is a hole- 
cutting machine for bulkheads, boiler manholes, 
and the like, which will be found illustrated and 
described in the Patent Record of our present issue. 
No. 968. Also an improved machine for bending 
plates for ships’ keels, and for flanging and shaping 
metals. The novelty consists principally in the sub- 
stitution of hydraulic power for the screws and tooth 
gear formerly employed in such apparatus. Screwing 
machinery is sent by Messrs. Joshua Heap and Co., 
of Ashton-under-Lyne, and Mr. Joseph Barrow, of 
Leeds, the latter contributing a powerful specimen 
of his well-known screwing and turning machine. 
We notice that the taps sent with this machine bear 
the name of Mr. J. H. Widdowson, of Salford, 
who was formerly works manager to Sir Joseph 
Whitworth and Co. He has a separate stand in the 
Exhibition, where he shows several finely finished 
sets of both taps and stocks and dies. 

A dry cold-air machine for cooling, drying, and 
purifying air for preserving provisions, ice-making, 
and the like, constructed under the patents of Mr. 
J. Sturgeon, is exhibited by the makers, Messrs. 
Galwey, Bainbridge, and Co., of Warrington. As 
is usual in such machines, air is compressed in a 
oylinder, and after passing through a refrigerator, 
constructed after the manner of a surface condenser, 
is allowed to expand in a second cylinder, where it 
gives off power. It is customary for this power to 
be auxiliary to the power of the steam cylinder, and 
to aid in driving the first or compressing cylinder. 
By this arrangement the degree of expansion is 
determined by the volumes of the two air cylinders, 
and cannot well be adjusted to variations in the 
temperature of the entering air. To avoid this 
difficulty Mr. Sturgeon makes his compressing and 
expanding cylinders entirely independent in their 
action, although mounted on the same bedplate, and 
he utilises the force of expansion to drive a second 
compression pump, which delivers into the same 
refrigerator as the first. Hence by varying the 
number of strokes per minute made respectively by 
the steam and expansion cylinders, the terminal 
pressure can be regulated. Each compression 
cylinder is divided into two lengths by an arrange- 
ment of valves situated at its centre, and has a 
trunk piston working in it at each end. These 
pistons are connected by crossheads and external 
rods, and when one is entering the cylinder the 
other is emerging. h has a valve in it opening 
inwards, so that it admits air to the cylinder on its 
outstroke ; the valves of the two trunks are con- 
Yo og by a rod, and consequently move simultane- 
ously. 

The central portion of the cylinder, not swept by 
either of the trunks, is in communication by two 
annular ports with the air receiver, and is occupied 
by two loose piston-like valves, set back to back, 
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and provided with bevelled leading faces that fit 
into conical seats which form the edges of the 
annular ports. The two pistons are forced up to 
their work partly by the air pressure from the reser- 
voir, which has access between them, and partly by 
a helical spring, and are so situated that the trunks 
at the end of their stroke come close to them, 
leaving little or no clearance space for the retention 
of air. Thus the atmosphere enters through the 
hollow trunks, passes under their valves into the 
cylinder, and escapes through the annular ports to 
the refrigerator. At the entrance to the refrige- 
rator is a chamber containing trays filled with coke, 
through which the air passes with the effect of 
draining off most of its natural moisture. It is also 
claimed that the coke arrests the bacteria and other 
floating germs in the air. 

Two appliances for coupling and uncoupling rail- 
way trucks are shown, and no doubt constitute 
life-saving apparatus which, if in universal use, 
might vie in utility with much that answers more 
nearly to that in the minds of the promoters of the 
Exhibition, when defining its objects. One is the 
invention of Mr. Douglas, of Blaydon-on-Tyne, and 
consists, firstly, of a small wrought-iron bridge 
clamped on the upper side of the coupling link, and, 
secondly, of a wooden shaft or rod about 5 ft. long, 
terminating ina hook. In use, the porter places 
the hook under the bridge, and, using the buffer as 
a fulcrum, raises the chain and drops the link over 
the coupling hook of the next vehicle. The opera- 
tion is very easy to perform, and can be easily done 
with one hand, if need be. We are informed by the 
makers that the bridges have already been fitted to 
10,000 wagons on the London and North-Western 
Railway. The second appliance, invented by Mr. 
Mawlams, and manufactured by Messrs. R. Roger 
and Co., of Stockton, excels the preceding in sim- 
plicity, in so much as it dispenses with any addition 
to the chain, and consists merely of a wooden staff, 
ending in metal box or shoe shaped to embrace the 
inner end of the coupling link. This shoe is inserted 
in the last link but one of the chain as it hangs 
vertically, and fits over the semicular end and part 
of each of the straight sides of the coupling link. 
It obtains a better hold than would be expected 
from the description, provided that it fits the link, 
but in a train composed of wagons by different 
makers, it is certain that an inconvenient diversity 
of sizes would be found ; added to this the small- 
ness of the penultimate link in some cases must be 
a difficulty in the way of its ready insertion in the 
dark. We believe that both these inventions, 
together with others of a like nature, will be on 
view at the forthcoming meeting of railway servants 
at Darlington. 

Among the miscellaneous exhibits that deserve 
notice for their extent and completeness is that of 
the Phosphor-Bronze Company, of Southwark. The 
material is too well known to our readers to need 
description, and is shown in many qualities and 
forms, including bearings, piston rings, spiral 
springs, tramway bolts and others. 

As might be expected, Mr. Sugg’s friendly 
rivalry with the electric light furnished a fine dis- 
play of his lanterns and burners, adapted for wharves 
and warehouses, and, by means of flexible con- 
nexions, for use in unloading ships. Of the electrical 
exhibits it is unnecessary to speak, as we have 
described them all in detail before, but we cannot 
forbear wondering how it is that electric light com- 
panies always commence operations with new belts 
that require to be taken up every half-hour during 
the first run, and how they contrive to make the 
reporters of the morning papers believe that the 
defect lies in the steam engine. 

In our notice of forgings and casting, we 
inadvertently omitted to call attention to the stand 
of the Landore-Siemens Steel Company, Limited. 
Owing to the great distance of Tynemouth from 
their works, there are no large specimens of their 
manufacture, but their case contains many samples 
that will repay investigation, as well as some 
interesting specimens of cold flanging. This com- 
pany was the first to introduce the mild Siemens 
steel, to the value of which striking testimony is 
borne by its appearance among the productions of 
nearly every steel manufacturer in the building. 

We illustrate on page 309 the improvement made 
by Messrs. Amos and Smith, of Hull, in their steer- 
ing gear since we illustrated it on page 324 of our 
last volume. As it was then arranged the apparatus 
was designed for use under steam only, but it has 
now been modified in several particulars. The 
pinion and wheel, which Seummely served only to 








move the valve by which steam is admitted to 
either end of the cylinder according to the di- 
rection of motion desired, are now made of 
sufficient strength to serve to rotate the chain 
wheel shaft by hand, and the pinion is provided 
with a clutch by which it can be rigidly fixed to the 
steering wheel axis. The wormwheel is not keyed 
to its shaft, but is normally connected to it by a 
friction clutch, that is calculated to transmit such 
a strain as the rudder can bear with safety. Should 
it happen that this strain be exceeded, by the 
impact of a wave, then the clutch will slip and the 
rudder be relieved, rotating, as it moves, the chain 
wheel shaft and the pinion. This will cause the 
pinion to revolve and screw itself along the threads 
of its shaft, so as to open the steam valve and set 
the engine in motion to automatically regain the 
angular position that the rudder has lost. At the 
same time the endwise motion of the pinion brings 
it against the end of the clutch, putting a torsional 
strain upon it and the steering wheel shaft, which 
immediately tells the steersman that he need to 
exercise caution. In existing gears the man has an 
enormous power over the rudder, but he has no 
guide to indicate to him when the state of the sea 
renders a sudden putting over of the helm dan- 
gerous to the stern and rudder posts. The change 
from steam to hand steering is effected in a few 
seconds, all that is necessary being to release the 
friction clutch by half a turn of the handwheel and 
to connect the pinion to the handwheel shaft. 

This week sees the close of our systematic account 
of the Exhibition, which has grown to a greater 
length than we anticipated. We have, however, 
still to publish some independent notices of certain 
of the exhibits. In conclusion, we must again 
congratulate the promoters on the success they 
have attained, which does equal credit to their 
exertions and to the industries of the North-East 
Coast. 





NOTES. 
EEcTRIcAL ENGINEERING. 

In the scientific courses of several colleges about 
to commence their winter terms the subject of 
electricity and electrical engineering takes a more 
prominent place than in former years. At Glas- 
gow University Sir William Thomson’s labora- 
tory is well supplied with electric lighting appa- 
ratus, accumulators, and testing instruments, and 
students are specially trained in their use. At 
King’s College, London, Professor W. G. Adams 
will deliver a course of lectures on electricity 
and practical work, and testing will be carried on in 
the Wheatstone laboratory under his direction. 
The lectures are to be given every Thursday during 
the wintes, and the laboratory will remain open 
every afternoon except Saturdays. At the College 
of Science and Arts, Glasgow, Mr. Andrew Jamie- 
son, C.E., F.R.S., the principal, has instituted 
special classes on electricity for the training of 
electrical engineers, just as Professor W. E. 
Ayrton has inaugurated similar classes at the 
Cowper-street (Finsbury) Schools of the City and 
Guilds Institute for Technical Education. At 
Bristol, Professor 8. P. Thompson is giving par- 
ticular attention to electrical matters ; and the old 
School of Telegraphy in Hanover-squarehas become 
extended so as to include electrical and other 
branches of engineering. 


Repvcine THE Precious Merats By ELECTROLYSIS. 


MM. Blasand Miest state thatthey havediscovered 
a process for economically extracting the precious 
metals from their ores by means of electrolysis. It 
consists in substituting for the anode of the electro- 
lytic bath plates of compressed sulphur ores ; the salt 
of the bath havingthe same metallic base as the metal 
of the ore. An electric current sent through such a 
bath decomposes the anode liberating the sulphur, 
which falls to the bottom of the bath, whilst the 
metal is deposited on the cuttrode. This metal is 
derived in the first place from the solution in the 
bath, which however renews its strength from 
the metal contained in the ore of the anode, as 
long as that remains. In operating on sulphides 
and sulphurets containing several metals it is neces- 
sary afterwards to separate these metals from each 
other, but this is also done by the aid of a second 
or athird electrolytic bath. 


Gzorcrs LEcLANCHE. 
Georges Leclanché was one of those inventors 
who by a single fortunate invention win a world-wide 
reputation. The Leclanché cell is known wherever 


telegraphs have penetrated, and the news of the 
death of its originator will be interesting to scientific 
persons everywhere. He died at Paris on September 
14, at the age of 43.. Educated at the Ecole Centrale 
des Arts et Manufactures in that city, he entered 
in 1860 the laboratory of the Compagnie de Chemin 
de Fer de 1’Est as a chemical engineer, for railway 
companies in France have long kept chemists. Here 
he remained till 1867, in which year he patented his 
celebrated manganese peroxide battery. This inven- 
tion subsequently engaged all his time, if we except 
the experiments he latterly made in devising a system 
for distributing time to recording chronometers by 
means of electricity. 


THe Deprez ELEcTRIC HAMMER. 

M. Marcel Deprez has designed a little hammer 
on the steam hammer pattern, but actuated by 
electricity. It is now in operation at the Con- 
servatoire des Arts et Métiers, Paris, in connexion 
with his system of distributing the current. The 
apparatus consists of a vertical solenoid over a yard 
high, and built up of smaller solenoids or hollow 
bobbins superposed end to end so as to form a hollow 
column. Within this column is placed a®cylinder 
of soft iron which can move axially up or down. 
The bottom of the cylinder is fitted with a hammer 
head which rests on the anvil when no current 
passes through the solenoids. The bobbins are 
connected in series, but the ends of each are like- 
wise brought to the slip of a circular commutator 
upon which move two brushes conveying the cur- 
rent to the solenoid. These embrace ten slips of 
the commutator between them, and are attached to 
a double-handed lever, by which they can be 
rotated round the slips of the commutator. In 
this way the current traverses ten bobbins at a 
time, but by moving the handles it can be shunted 
on to any ten out of the whole series of eighty. 
That is to say it can be made to travel up or down 
the cylindrical solenoid according to the direction 
in which the handle moving the brushes is turned. 
The internal armature follows the attraction of the 
electrified bobbins upon ‘it, and thus moves up or 
down. the hollow solenoid like a steam hammer. 


NorTHERN SHIPPERS AND A New Canal. 

At a special meeting of the Newcastle and Gates- 
head Chamber of Commerce, Mr. Charles M. 
Palmer, M.P., one of the leading shipowners of the 
North of England, lately drew attention to the ques- 
tion of the need of a new canal as a supplement to 
that of Suez. The question is agitating the minds 
of many of the shipowners of the North. They have 
long complained of the restrictions and the heavy 
dues that are levied in the passage through the 
canal now existing, and they state that a large part 
of the traffic is in north-country vessels. Mr. 
Palmer emphasises this cry, and suggests the need 
for the creation of a new canal. Itis a question 
that will come more and more to the front, because 
the present owners of the canal do not in any way 
use it except as a means of exacting the largest 
dividends from the vessels that pass, and four-fifths 
of these are British. But it is worthy of notice 
that Britain gave no help to the construction of the 
canal, and it must also be borne in mind that there 
has been a not inconsiderable reduction of the dues, 
whilst it remains to be seen whether the canal 
company are not to the full fulfilling their obliga- 
tions. If this be so, the case is precisely that of 
the railways at home, and the argument is just that 
that is used in the question of the Governmental 
purchase of railways. It is probable that the agita- 
tion that has now come to the front so suddenly in 
the North of England will have its effect, but that 
effect is scarcely likely to be in the direction of the 
construction of a ‘‘ purely British canal.” 


Tue Municu Execrrica, Exuisition. 

The exhibition of electrical apparatus, now open 
in Munich, is rather an experimental gathering 
than an international show, such as that of Paris 
last year. The people of Munich, being surrounded 
by some 7000 horse power of natural energy in the 
form of waterfalls, are chiefly desirous of ascertain- 
ing what can be done with it by means of elec- 
tricity, and hence the forthcoming series of trials 
at the Crystal Palace of Munich. Telegraphy, 
telephony, and other applications of the electric 
current, will, however, have a place in it. The 
Crystal Palace stands in the Botanical Garden of 
Munich, and this ground, together with some sur- 
rounding spaces, has been occupied by the Exhibi- 
tion. Trials of electric lighting are made in Briener 





Strasse with Brush and Schuckert lamps, and 
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Edison lamps are to be found in Arcis Strasse- 
M. von Rysselberghe has fitted up his system of 
long distance telephoning on a line from two to 
three hundred miles long ; but a more striking feat 
is that of M. Deprez, who works an electric plough 
at Munich by power transmitted from Miesbach, 
some forty miles distant. The motive power re- 
quired is in part furnished by the Falls of Hirschau, 
some three miles distant from the Exhibition. No 
medals or diplomas of merit are to be given to 
exhibitors, but every exhibitor has the right to get a 
report upon his apparatus and experiments, and 
as this report will emanate from a committee of 
eminent electricians, it will be quite as valuable as 
a medal or diploma and far more discriminating. 


ABSORPTION OF LIGHT BY THE ATMOSPHERE. 

M. Egoroff, who was deputed by Admiral 
Mouchez to carry on experiments at the Paris 
Observatory on the absorption of light by the 
terrestrial atmosphere, has communicated his latest 
results to the French Academy of Sciences. In 
previous experiments hehad proved that the electric 
light when sent from Mont Valerien to the observa- 
tory, lost many of its rays, as was evident from the 
absorption bands in the spectrum of the beam. The 
greater part of these rays had also been identified 
by him with corresponding rays in the solar spectrum. 
It still remained, however, to study the order 
of their disappearance in proportion as the layer 
of air decreased in thickness, and to find for 
that thickness the limit at which they all 
ceased to be visible. All the observations were 
made in company with M. Thollon, who placed his 
delicate apparatus at the disposal of M. Egoroff. 
The first series of experiments were made with the 
electric light sent from Mont Valerien, a distance 
of about six miles. Between D, and D, of the 
spectrum obtained, there were four plain absorption 
rays. To the leftof D on the red side, the rays 
were exceedingly numerousand distinct ; the group 
a being almost complete. The region C was also 
very rich in absorption rays, as was the region B. 
Lastly A was easily distinguished by putting a 
cobalt blue glass before the eye-piece to absorb 
diffused light. A second series of experiments was 
made with a petroleum lamp and reflector stationed 
at Montsouris, about a mile distant. Thespectrum 
in this case was quite luminous, but only extended 
in the red to beyond B. Whena Drummond lime- 
light was substituted for the petroleum B, a and A 
could be seen. Between Band a there were two 
feeble absorption rays, but a could hardly be dis- 
tinguished, and in the regions D and C some traces 
of absorption rays were visible. When the Drum- 
mond lamp was placed in the Ecole Arago, 264 yards 
distant, the spectrum showed two absorption rays a 
and A, the former being very feeble. When a 
Drummond light was placed in the garden of the 
observatory, 90 yards distant, the absorption ray at 
A could be seen with difficulty, but all the rest had 
disappeared. To determine the elements of the 
atmosphere which produceabsorption rays, a number 
of experiments on different gases such as nitrogen, 
oxygen, vapour of water, &c., are still required, 
and M. Egoroff intends to perform these. Experi- 
ments of the kind are desired not only by spectro- 
scopists, but by electricians, as the electric light 
loses much of its power in passing through the 
atmosphere, especially if the air is moist. M. 
Jansen’s experiments on the absorption of bodies 
made in 1866 at Villette would be very valuable, 
but they are not yet published. 


Zinc For 1n Boiers. 


Since 1875 experiments have been carried on in 
the French marine, particularly with boilers having 
surface condensers, to test the efficacy of zinc leaves 
in neutralising the effect of fatty acids in the boiler 
and giving rise to inoffensive products. Comman- 
dant Frené has recently given an account of the 
results obtained on board the Desaix to the French 
Academy of Sciences. The zinc inside and the iron 
of the boiler constitute a voltaic element which 
decomposes the water and liberates oxygen and 
hydrogen. The oxygen forms oxide of zinc, which 
combines with the fatty acids mingled with the feed 
water, thus forming ‘‘ soaps” of zinc which, coating 
the tubes of the boilers, prevent the adhesion of 
the salts left by evaporation. It is easy then to 
brush away the fixed matter on the tubes which is 
in a mealy state. As to the hydrogen, it behaves 
as MM. Gernez and Donny have described in the 
Annales de Chimie et de Physique for 1875. Ebulli- 
tion takes place by evaporation at the surface of a 





gas whether dissolved in the liquid or clinging to 
the solid envelope of the containing vessel. If the 
gas is expelled from boiling water the latter can be 
superheated to 30 deg. or 40 deg. Cent. above the 
normal boiling point, and in such a case evaporation 
only takes place at the surface. When the tempera- 
ture of the vapour emitted corresponds to the tension 
which equilibrates the pressure exercised at the 
surface of the liquid, the ebullition can be started 
at will by introducing a gas bubble into the liquid. 
Solid bodies operate in the same way “! reason of 
the film of gas adhering to them. When by long boil- 
ing all the gas is expelled, the water becomes super- 
heated, and thus an element of danger is intro- 
duced. But by the employment of zinc in the 
boiler a constant supply of gas is maintained, 
and all danger of superheating is avoided. The 
hydrogen not only starts the boiling, but keeps 
it up. It is, however, necessary from time to 
time to take out the zine plates from the boiler 
and clean from them the salts adhering to them, 
else the galvanic action will dwindle and perhaps 
stop altogether. M. Frené is of opinion that the 
action of the zinc is, however, not so regular as 
theory might expect, and advocates the substitution 
of a sure and constant mechanical action under the 
form of a moderate but continuous injection of warm 
air by the lower part of the boiler, or better still, a 
non-oxidising gas, such as carbonic acid. This plan 
he thinks would produce a perfectly regular ebulli- 
tion, a rapid evaporation, a saving of fuel, and 
freedom from risk. Superheating, which he 
figuratively calls a sleep of the liquid, would be no 
longer possible. The carbonic acid could be 
developed by the combination of carbonate of lime 
and hydrochloric acid. 


FILTRATION THROUGH Sponay Iron. 


Some two years and a half ago we gave particulars 
(vide ENGINEERING, Vol. xxix., page 309) of some ex- 
periments which had then been recently carried 
out by Messrs. Easton and Anderson to determine 
the effect of filtration through spongy iron on the 
water obtained from the River Nethe for the supply 
of Antwerp. The experience gained during these 
experiments was so satisfactory that Messrs. Easton 
and Anderson put up permanent filters for treating 
the water by spongy filtration on Professor Bischof’s 
system, and some reports giving the results of the 
first year’s working of this system are now before 
us. Professor Bischof’s system of filtration is now 
being developed by the Spongy Iron, Water, and 
Sewage Purifying Company, Limited—an associa- 
tion with avery strong board of directors, including 
Dr. C. W. Siemens, Sir F. J. Bramwell, and Mr. 
James Easton—and the most interesting of the 
reports now under notice is one made to this com- 
pany by Dr. Frankland, F.R.S., who visited the 
Antwerp Water Works at Waelheim, in June 
last, when the water at the intake, fifteen 
miles above Antwerp, was in a very bad condi- 
tion. According to Dr. Frankland the water 
obtained from the River Nethe is first allowed 
to settle from twelve to twenty-four hours in 
suitable reservoirs, and is thence pumped on to 
spongy iron filters, from which it flows by gravity 
over sand filters. The former filters consist of a 
concrete bed upon which is laid first two loose layers 
of brick and then a layer 3 ft. thick of a mixture 
composed of one part spongy iron and three parts 
gravel } in. in diameter. Upon this mixture is laid 
3 in. of gravel, and above this again 2 ft. of sand, 
thus making up the total thickness of filtering 
material to 5 ft. 3in. The sand filters also consist 
of a concrete bed with two layers of bricks, while 
upon the bricks is laid first 12 in. of gravel } in. in 
diameter, then 3 in. of fine gravel and finally 2ft. 6in. 
of sand, the filtering material being thus 3 ft. 9 in. 
thick. Each filter has an area of 7302 square feet 
and the filtration goes on at the rate of from 300 to 
500 gallons per minute, or from 60 to 100 gallons 
per square foot per twenty-four hours. Dr. Frank- 
land reports that the effect of the filtration through 
the spongy iron was exceedingly satisfactory. The 
unfiltered water, after settlement, contained in 
each 100,0001b. 211b. of solids, mostly in solu- 
tion, the impurities including 0.623 of carbon ; 
0.219 lb. nitrogen ; 0.0281b. ammonia, and 1.8 lb. 
of chlorine in the form of chlorides, while the total 
quantity of nitrogen in all forms reached 0.243 lb. 
The hardness of the water was 1.5 deg., of which 
4.6 deg. were removed by boiling. Dr. Frankland 
states that one filtration through spongy iron fol- 
lowed by one through sand had the effect recorded 
in the next column. 
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Boiling the doubly-filtered water reduced the hard- 
ness to 4.4 parts per 100,000, or 3.1 on Clarke’s 
scale. Dr. Frankland, however, attaches special 
importance to the fact that spongy iron filtration 
‘‘is absolutely fatal to bacteria and their germs.” 
In the face of the recent discoveries as to the modes 
of propagation of disease this property of spongy 
iron evidently becomes one of paramount value, and 
it opens up a wide field for the treatment of water 
on Professor Bischof’s system. Thus Dr. Frank- 
land remarks that he would consider it ‘‘an in- 
‘valuable boon to the metropolis if all water sup- 
‘* plied from the Thames and Lea were submitted 
‘* to this treatment in default of a new supply from 
‘* unimpeachable sources.” Altogether, the prac- 
tical development of Professor Bischof’s system of 
filtration on a large scale will be watched with 
much interest. 
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FOREIGN TECHNICAL LITERATURE. 


Les Annales des Travaux Publics (Paris, September) 
contains a full description and diagrams of the works 
connected with the improvement of Calais Harbour, 
which were commenced in 1877. Up to the end of last 
year, 11,500,000 fr. had been expended upon the work. 
A Bill was ed on August 3, 1881, authorising a 
total expenditure of 18,700,000 fr. on the work. 

A paper on dredgers is also given, with illustrations 
and particulars of various types. 


According to the Deutsche Heeres-Zeitung (Berlin, 
September 13), the Vulcan Company, of Gralow, has 
lately launched the first large Transatlantic steamer 
ever built in Germany. She is for the Hamburg 
Steamship Company. This is considered to be a great 
advance for the German shipbuilding interest, vessels 
of this class having hitherto always been purchased 
abroad. The Vulcan Company has already built a 
number of war vessels, both for the German and other 
Governments, 


A paper in the Revue Scientifique (Paris, Sept. 2) 
on the railways of Europe, gives a number of interest- 
ing data. os [1840, America had 2800 miles of rail- 
way in working ; England, 1275 miles ; France, 310 
miles; Germany, 290 miles; Belgium, 200 miles ; 
Austro-Hungary, 89 miles ; Russia, 164 miles ; and 
Holland, 11 miles. In 1860, the United States pos 
sessed nearly as many miles of track as the whole of 
the European system, having 30,460 miles, against a 
European total of 31,700 miles ; England was a =~ 
way ahead of Germany in the length of her system, anc 
France was much behind. In 1870 these conditions 
were altered. During the ten years the European 
systems had more than doubled their mileage, which 
then had a total of 64,700 miles, America at the same 
time having only 52,450. England still retained the 
lead in Europe, and Germany and France followed her 
at a considerable distance, Germany, however being 
little in advance of France. In 1878 Germany pos- 
sessed a much longer system than England, having 
19,260 miles against our 17,100. On December 31, in 
that year, Europe had 98,060 miles ; the United States, 
81,650 ; India, 7530 ; Canada, 7890 ; and Algeria, 465 
miles. The United States had the greatest mileage in 
proportion to the population, having a little over 
twenty-one miles for each 10,000 persons, and were 
followed by Canada with 164 miles. In Europe, Sweden 
took the lead with 64 miles to 10,000, England only 
having 54 miles. The number of locomotives running 
at the same period over all the lines referred to was 
30,079, representing a force of ten million horse 


power. 








University Conteck, Lonpoxn.—The work in the 
engineering department of this college commences on 
Tuesday next. We understand that the appliances in the 
—— laboratory have been, during the vacation, 
very greatly extended by the addition of an “ experi- 
mental engine”—a compound engine specially constructed 
(by Messrs. B. Donkin and Co.) for the purpose of making 
experiments on different ways of working an engine, 
single or compound, P prea or not jacketted, with 
various pressures and various degrees of expansion, 
and so on. The boiler to be used is one of Coch- 
ran’s patent vertical multitubular boilers. The results 
of these experiments ought in time, if systematically 
carried out, to be of very great practical value to engineers 
in general. 
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ILLUSTRATED PATENT RECORD. 











APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
SEPTEMBER 25, 1882. 


In the Cases of Inventions communicated from Abroad the}, 
Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 
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Paris. 
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Blind roller furni 


Printing fabrics, 

Freeing _ >. solutions from | 
iron and manganese, (Complete 
specification), 

a  & and uncoupling railway 


Manufacture of air gas. (Complet 
specification), 
Combined spade and pick. 





Nails and screws. 
ighting and sliding of gas chande- 


| | ie 
Treatment mt | ark for manufacture 


of pa; 
| Hermetically sealed vessels. 


| Combined range and register grates. 
| Porcelain and other insulators, 


| _ thereo 
| Quand 1 raiis for fishing boats, &c. 


, Denny, Swivelling or revolving chairs, 


| Transmitters for telephones. 


| Feed cups fur lubricants. 
| a Sl sugar-cane and analo- 


| connecting riamye to bicycles, &c. 
| Carbon conductors electrio- 
lamps. 
| Treatment of a to facilitate 


| _ puritication thereof. 
Batteries for generating electricity. 


for 


Dyneme-destete and magneto-elec- 
tric mac. 
Preventing touar one and curing 
smoky chimne: 
Buttoned boots. 


Apparatus for driving screw piles. 


Clark, Stockton-on- | 


Tees 
@. Baruch, Podgorze, | 
Austria. 


Edwards. Descaves | 


and Halut. 
E. E. Talbot, London. 


Snow. Triplett. 


LF. a. Hemel: | 


ft N. ig, tg New- 


C. , a London. 
C. Clarke, Wertmare- | 
land, Jamai 


F, Lackersteen, | 


London. 
Hain. Hain, 
Von Nawrocki. Sydow. 
: Glover, Silcoates. 
J. T. Roe, London. 
W. McNicol, Leith. 
J. on . Cochrane, Glas- 
4 Wer r, Hanley. 
Hall, Yoteerty 
Hall, 
Shomeld, 
J. Duffield, Dore. 
Johnson. Uzel. 
Thompson. Sauget, 
Aubertin, and 
Grangier. 
T.C. 8. Cook, Reading. 
Imray. Dandenart. 
F, Kingston, London. 
F. W. Crossley, Man- 
chester. 
A. Khotinsky, London. 
W. H. Cooper, London. 
A._R. Sennett, 
Worthing. 


Lake. Tsher and 
Dickerman, 
Lake. Jebb. 


Lake, Dickinson. 
Mennons. Monmon. 


I, Spielmann, London. 
E. Leath and J. Ell- 
wood, Leicester. 


Apparatus for manufacturing biscuits. 
(Complete specification). 
Adjusting ventilator and window 


| _ frames. 
| Joining and supporting the ends cf 
| | Hut-locks, (Complete specification). 


| Vases to contain flowers. 


Tricycles and bicycles. 
| Powder for cleaning grease 
ee 
orking tramcars by ropes. 
| Boyles, tricycles, &c, 


= sifting, and drying china- 
Cla; 
| preventing noise of sewing machines, | 
Wheels for railway 

| Manufactureof sapfar fling fabrics. 
| Self-acting tackle hooks | 

Securing windows. 

Tablet diaries, | 


Decoration of ceramic ware. 
Handles for table cutlery. 


from tin 


Spring packings for metallic steel 
Resistance coils for electrical 


buttons and holes. 


Treatment of phosphorites for manure | 
Hair pins. 
Gas-motor engines, | 


Secondary batteries. 
Drip course bricks. 


currents - as lamps, fittings, and 
apparatus therefor. 
Registering 








Manufacture of biscuits, &¢. | 


Producing and regulating electric) 


Manufacture of grape-sugar and food || 
for animals. 

Manufacture of bricks. 

Manufacturing wire netting. 

Gas lamps. 

Sugar mills, | 








I} 
NAMES, &c. 
pint | OF APPLICANTS. ABBREVIATED TITLES, &. | 
a 
Sept. | | sides 
21 | | | 
4499 2 Hague, petuiechem. Stitching machines, 
4500 J. and J. Horroc! Doubling and winding yarns. 
Manchester. 
4501 Clark. Groebli. Embroidering machines, @Cometete! 
specification). 
4502 | G. i ay Wolver- Rigging of boats or ships’ masts. 
4503 | J.8. Berman, W.Tay- , Governing electric currents. 
= - ¥. King, 
4504 | J.8. Deoman, W.Tay- Measuring electric force and currents. 
= = F. King, 
4505 Morgan-Brown, Mil- | Wheels and axles for railways. 
timore. 
4506 W. Brown and D. Combination nut-crackers. 
Robertson, Glasgow. 
507 | Brewer. Mayer. Leather paring machines. 
508 Justice, Cooper. Treatment of steel or iron ingots. 
509 | F. H. Noott, London. pipes. 
510 | Imray. Ditmar. Lamps burning mineral oils. 
511: J. D. F. Andrews, “——s measuring, and regulating 
ou es eae A 
512 | J. Mackenzie, London. | Portable voltaic batteries. 
513 | Gardner. Wuensche. | Potato planting machines. 
1514 | J. W. Cook, London Temporary partitions or screens, 
515 W. —. Heywood. Looms for weaving. 
516 | W. W. Greener, Bir- | Firearms. 
ming’ 
4517 B., Swann — J. , A hay bogie, 
4518 | M. Horseley, Hartie- Shipping and unshipping rudders, 
| 2 pool. 
4519 | J. Leather, and J. K. Ventilating saloons, cabins, &c., of: = 
Leather, Liverpool. ships. 
4520 I. Nasch, London. Button- ale attachment for sewing 
4521 Vi. waeiy, Amster- Sizing machines. 
j m. | 
4522 J. Lokie, Glasgow. Spring mattresses 
4523 J. Schweitzer, London, | Malted farinaceous food. 
4524 J.8. Willway, Bristol. | Gas and oil stoves. 
4525  F. M. Lyte, London. | Secondary batteries. | 
4526 B.C. Le Mossu, Lon- | Preventing shocks to ships — 
don. | _ anchored or moored. 
4527 Carter. Guerrant. | or “Yann engraving ma: | 
4528 Beck. Bay. Frostal ‘glass and manufacturing, 
4529 | Lake. Gorges. | Paper aie from plants, 
45°90 | Reddie. Compagnie | Coupling apparatus for railways. 
des appareils auto- 
matiques pour ae- 
crocher et décrocher 
lex wagons des che- 
min de fer. 
$508 W.J. Ingram, London. Perambulators, &c. 
ept. 
38 
W. E. Ayrton and J. Regulating currents from voltaic cells 
Perry, London. & to and from secondary batteries. 
4533 J. iy Helensburgh, Construction of ships’ anchors. 
4534 | R. a oe Liver- Railway conan. and coupling and 
uncoup ms. 
4535 oler Z ~ ‘meee Dynamo-elestric machines, 
ane 
4536 Haddan. Domon, Stop- watches. 
4537 Haddan. Collin. Folding-cases. 
4538 | H. Symons, Totnes. | ep of gas, and manufacture 
4539 W. Clarke, Birming- | wi of iron. 
4540 | J. poet Harvard, Harvesting machines. 
4541 H.and E. Hammond, | Breechloading firearms. | 
Wee | 
4542 J. 8. Sawrey, A. Pumps. 
Attwood, and H. 
Woodburn, Ulvers- 
0. | 
4543 F. Swift, West Dray- Producing electric currents. 
ton, and A. J. M. 
| _ Reade, Slough. 
4544 Wery. Wery. Compound atmospheric funnels for, 
4545 | x Gte-teeneee | ue production of heat from fuel. J 
; ey - Bromfield, turing and an 
Hove, and G. Symes, utilising same. - 
Limehouse, } 
4546 | Lake. Jennings. Extracting moisture from air, to be'} 


4547 


Purposes. 
Shields for pees or concealing |! 4548 


| 4555 


4557 | 


Nos. 





R. Barker, Seacombe. 
F, Jenkin, Edinburgh. 


| 8. Bayliss and W. 


i Wolver. 


J. a mand F. Milan, 
se 
er Dunston. 
rm "on 8. 
Haddan. Macdonald | 
and Morrison. 
F. en East 


A. Lalance and M. | 
Bauer, Paris. 


4556 | E. jam. St. Claude, , 
| . 


max, Darwen. 
4558 | i poet Glas- 


4559 , Simons, Kilcattan, 





gow. 


ilmour, Glas- 








= for drying fish, meat, leather, | 
Dynimo-lectri machines, | 
eloaiaty and 3 ae aa | 
Metal. hurdles, fencing, and gates. || 
Indicating absence of water in hot- |) 
water apparatus, | 


| Railway couplings. 
a or ships’ bottoms 


ABBREVIATED TITLES, &c. 





- | NAMES, & 
and | oF APPLicaNts. 
‘Sept. 


25 
4560 | Brewer. Deleamive | 
and Ries. 


4561 | | ¥.¢; Hila Dept 


re. 


| 
| Composing and distributing type. 
| feeantoey bs 


relieves with a 
Sean meres 


my 
4563 | | A. Oliver, Hawkhurst. | Break ulead be on soot &e. 
4564 | J. Unger, Cannstatt, | "eae Pog revolving chairs and 


»? 
4566 B Fowl ad W. 
| B. Fowley an 
{ a a 


London. 


| Bottles and stoppers for same. 
| Governing apparatus for steam- 
engines, 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
1.—Announced September 22, 












































No. | Name. No. | Name. | xo. Name. 
1882 | 1882 1882 
2200 | Tuer & Cle- | 3294 | Boult 3616 | Rogers. 
|  minson, (Brown). 3696 | Ney. 
2894 | Isherwood. 3382 . 3710 | Parker and 
2896 Howard. (Seymour). Elwell. 
3462 | Simpson. 3768 | Cullabine. 
Il.—Announced September 26. 
i } 
No. Name. No. | Name. No. | Name. 
1882 1882 | 1882 | 
3742 Townsend, 3860 | Walsh 4085 | Davies. 
3780 | Kissam. | (Kayser). | 4087 | Newton 
3782 | Beale. 3862 Hancock. (Société 
3784 | Noble. 3864 Sutherland. Cniverselle 
3786 | Imray (Russ- | 3866 | Edge. @ Electri- 
mann). 3868 | Smith. cité Tom- 
3788 Imray 3870 | Imray (Russ- masi), 
os | mann). 4089 Anson. 
Natalia, & 74 | Scriven. 4091 | Litbben. 
Co.) 3876 | Shields. 4093 | Howard and 
3790 | Wells. 3878 Barrett. Bousfield. 
3792 Mitting. 3880 Johnson 4097 | Fry. 
3794 Green. (Fell). 4099 | Rigby. 
3796 Hinde. 3884 Morgan- 4101 | Swootman. 
3798 | Barlow Brown 4105 Dawson. 
(Borner). (Adams). | 4107 Claus. 
3800 Jensen 3886 | Brown. 109 | Wenham. 
(Caillat). $888 Lake (Hol-] 4111 Lake(Van 
3802 Kingzett. land). Choate). 
3804 Morgan- 3890 | Gubbins. 4113 Johnson 
Brown 3893 | Haddan (Wileoz). 
(Trenor). | (Aron). 4115 Spencer. 
3803 Carlton. 3894 Fleischmann | 4117 | Openshaw. 
3808 Sinclair. (Muth). 4121 | Boult 
3810  Shorrock & | 3898  Hollinrake. (Hagedorn) 
Shorrock. | 3900 | Henry. 4123 Richards. 
3812 Beeman, 3902 | Lake(Lidger-{ 4125 Sugg. 
Taylor, & wi . 127 | Wright. 
King. 3906 Lake (Tihon | 4129 Haddan 
3814 | Haddan & Rézard). (Valfort). 
(Brush). 3908 | Sutherland. | 4131 Claus. 
3816 Haddan 3910 Edwards. 4135 Kirk. 
(Graham). | 3912 | Adie and 4137 Kirk. 
3818 | Mewburn Simpson. 4139 | Burras and 
| (Low and | 3916 , Smith,Smith, Renton. 
| _ Johnson). and Smith. ] 4143 | Easthope. 
3820 Johnson 3918 Allison 4145 | Tongue 
UCOUS8O, (Lambie). (Keenan). 
ucousso, | 3922 Clark 4147 Emmens. 
and the (Harding). | 4149 | Clark (Fiske). 
| Société 3924 Mobbs and] 4151 Keeton. 
| Anonyme | Moore. 4153 | Edwards 
Maison 3926 | Lake (Gale). (Wilmot). 
Breguet). {| 3928 | Jones. 4157 | Lloyd. 
3822 | Mori. 3930 | Henderson & | 4159 | Johnson 
3824 | Clark (Hours- | MeNeil. (D' Arson- 
| Humbert | 3934 | McGregor. val). 
and De {3936 | Brierley 4161 | Lawrence 
| Brancion (Kindler). | (Clough). 
de Liman).j 3938 | Holman and | 4163 | Clark 
3826 | Clark( Lamb). unt. | ow 
3827 | Harding. 3940 | Bywater and | 4165 
3828 | Beck( W’ allet). Bedford . 
| 3832 | Dove. 3942 | Tibbits. 4167 Mace and 
3834 | Wilde. 3946 | Chameroy Brewster. 
3836 | Dredge. 3948 | Catlow 4169  Crause. 
3838  Boult 3950 | De Ferranti | 4171 | Snowden. 
| (Bouquet). &Thompson.} 4175 | Sage. 
| 3840 | Keymer and | 3969 | Chaffin. 4181 | Jameson. 
Theak. 8975 | Woods. 4183 | Lloyd Wise 
3842 | Jobson. 4067 | Jensen |  (Réber) 
3844 | Brydges | (Dietz). 4185 | Thompson 
Stauss & | Robinson. 4187 | James. 
uf’). 4071 | Haigh. 4189 | Pattie and 
3846 | Smith. 73 | Justice (Van- Robertson. 
3848 | Beck. keerberghen.| 4191 | Edmonds 
3850 | Boult 4075 | Glover. | (Braith- 
| (Dauché & | 4077 | Wright and | waite). 
eniant). Wright 4193 Beck 
3852 | Hughes. 4079 | Somzée. | _(Chosson). 
3854 | Ferguson 4081 | Glaser 4195 | Coates and 
3856 | Lake | (Braunand} | Chandler. 
| (Reynier). Stackfeth). 4197 | Warwick. 
3358 | Watson. 4083 | 


Injectors. 

| Loading and unloading vehicles. | 

f Soames engines. {| 

| Tobacco pipes. 
| eiting and treating dough to form 

| gxemmn betes and furnaces. 








INVENTIONS PROTECTED FOR am MONTHS BY DEPOSIT OP OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Cerresponding Numbers in Lists of 
Applications for Patents. 

















No. | Name. No. Name. No. Name 
1882 | 1882 1882 | 
4407 | Johnson 4442 | Haddan 4468 | Snow 
(Bernstein). (Martin). (Triplett). 
| 4423 | Fischer. 4465 | Baruch. 4501 | Clark 
| 4440 | Semper. |  (Groebli). 








a 


o 


18 


(SEPT. 29, 1882. 








NOTICES TO PROCEED. 


I,—Time for entering Opposition expires Tuesday, 
October 13, 1882. 





5 | Ewens. 


Name. 


Name. 


No. 


{ 


Name. 





Tuer & Cle- 
minson. 
Voice. 
Morris. 
Haddan 
(Marques 
and Mont- 
cenis). 
Thomas. 
Von Naw- 
rocki 
(Schmetzer). 
Von Naw- 


rocki 
(Schmetzer). 
Von Naw- 
rocki 
(Schmetzer). 
Burrows and 
Dawson. 
Dennis. 
| Hutchinson 
Watson. 
Haywood. 


Macdougald. 

Werdermann. 

Prosser. 

Kelly. 

Gedge 
(Granger). 


2682 





Phillips, 


5 | Groth 


(Sehrke). 


Lake (Chin- 


teur). 
Abel (Schrei- 

ber). 
Gedge 

(Cornely). 


| Reynolds 
| Wetter 


' 


(Stanley). 
Aitken. 


2366 | Haddan 


(Mecher- 
nicher 
Bergwerks- 
Actien- 
Verien. 





1882 | 


3426 


Haddan 
(Mecher- 
nicher 
Bergwerks- 
Actien- 
Verein). 


3643 | Feldmann. 
8710 | Parker and 


3738 
3740 


3765 
3774 


3791 | 


3805 
3867 
3913 
3919 
4005 


4428 
4440 


Elwell. 
Bryant, 
Mewburn 

| Some ysse- 

egraeve). 
Hunt (Davis). 
Imray 

(Mann- 

licher). 
Justice (Van- 

keerber- 

ghen). 
Wood, Wood, 

and Wood. 
Podger and 

Davey. 
Chibnall. 


| Turner, Tur- 


ner, and 
Turner. 
Marsh and 
Smith. 
Fischer. 
Semper. 





II,—Time for entering Opposition expires Tuesday, 


October 17, 1882. 





Name. 


No. 


Name. 


No. 





Beasley. 
Paterson. 
Greenhous. 
Wetter 


Kirkman. 
Barrier 
e 


andj 


néde. 
Boult (Wie- 
gand.) 
Byrt. 
Allan. 
Bonneville 
(Lajeunesse| 
and 
mant.) 
Bonneville 
(Salomon & 
Armant.) 
Stevens. 
Gibbons and 
Robinson. 
Thompson 
(Cottle.) 


Smith. 


Laver- 


Ar4: 





Simon 
Société 
Anonyme 
deg Ateliers, 
dela Dyle, 

White. 

Dening. 

Thomas and 
Somerville. 

Bramall, 


(Lal 36 


ENGINEERING. 


No. | 
1882 | 
3025 | Sperry. 
3094 | Petrie 
Petrie. 
Russell. 
| Jacob. 
Haddan 
(Rankin). 
De Ferranti & 
Thompson. 


Name. No. | Name. Name. 





Walenn. 
Riche. 
1 | Lake (Shaw).} : 


2) Clark 
| (Parise) 
2 Lishman. 
Haddan 
(Arapian 
& Isaaes). 
Hart. 
James. 
3 | Lake 
(Hawkins). 
Iron. 
| Brooke and 
| Brooke. 
Mewburn 
(Claude) 


FINAL SPECIFICATIONS FILED. 

Sept. 16, 1882, Nos. 1272, 1282, 1283, 1284, 1288, 1294, 1298, 1299, 
1302, 1303, 1308, 1315, 1324, 1328, 1338, all of 
the year 1882. 

1318, 1321, 1825, 1327, 1330, 1335, 1336, all of 
the year 1882, 

1346, 1348, 1358, 1374, 1414, 1417, 1511, 1577, 
all of the year 1882. 

846, 1092, 1340, 1341, 1347, 1349, 1350, 1351, 
1354, 1369, 1370, 1373, 1378, 1384, 1409, 1408. 
1409, 1484, all of the year 1882. 

1176, 1359, 1360, 1362, 1363, 1364, 1365, 1366, 
1867, 1368, 1377, 1389, 1399, 1410, all of 

the year 1882. 

1885, 1387, 1390, 1393, 1396, 1397, 1398, 1406, 

1436, 1471, all of the year 1882. 


and 


3231 
8281 
3383 


3419 
3445 


Parsonage. 3519 


Clark 
(Samper). 


sea. 


bert freres, 
Bridet, & 
Deruad). 








1919 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 








Name. No. | Name. 
1879 
3685 


No. Name. No. | 





Lunn. 

Braithwaite & 
Braithwaite 

Abel & Abel. 


Boult 
(Feurhake 
and Beck). 

Farran. 


(Gordon). 3688 





Edwards. 
Marlborough | 
and Cun- 
ningham. 
Dobson. | 
Kirkman, | 
Smith,and | 
Entwistle. | 


2 | Handford 


Bywater, &] 375 


Teale. 


| Ransford. 


Glaser (Werk- 
zeug und 
Maschinen- 
Sabrik 
Oerlikon. 


| Lawrence. 


Lawrence. 
Hanssen. 
Clark 
Gérard- 
escuyer. 
Nickels. 
Ayton 
Floyd. 


and 


3339 | Crompton. 


Drummond. 

Haddan 
(Martig- 
noni). 





Reich. 


| (Edison). 
Liib 


(Edison). 
Handford 
(Edison). 
Handford 
(Edison). 
Haddan 
(Brush). 
Hand ford 
(Edison). 
De Ferranti 
& Thomp- 





son. 
Handford 
(Edison). 
Handford 
(Edison). 
Handford 
(Edison). 
Handford 


= ben. 

ompson. 

Hadden. 
(Martin). 





I. 


PATENTS SEALED. 
—Sealed September 22. 





1459 


1460 
1463 
1464 


Name. 


No. 


Name. 





Name. 





Andrews & 
Parker. 
Lewis and 
Massey. 

Miniére. 

Wordsworth 
and Wol- 
stenholme. 

Cressy. 

| Green. 

Armstrong. 

| Werdermann. 

er 

(Alling). 

| Macaulay- 

| Cruikshank} 

| (Du Marais 

and De la 


Grée). 
| Groth (Ham- 
| mel). 
| Young. 
Skipper. 


| De Lalande 
| (Chaperon). 


1632 | 

1681 | 

1689 | Young and 
| Hatton. 


| Abel (Nagel). 


| Rycroft 


| Coleman. 


| Wade. 


Frieake and 
McCormick. 
Ley 


Wade. 
(Griffith). 


Reynolds. 
Cordua (Kor- 
tum). 
Kendall. 
Cheswright. 


(Flamache 
Priestman. 
Davies. 


(Cruto) 
| De Pass 


(Hawkins). 
| Lake 


| Pentz. 

| Beardmore, 
| Hislop. 

| Board. 

| Sarney and 


| Burch 


Bell and 
Ramsay. 
Thompson 


|. WNauerth). | 
Beck. \ 

| Leighs. 

| Turnock. 


Jenkin. 
Justice 


(Labouret). 


Snow (Quin). 
Lake 
(Hawkins). 
t 
Alprovidge. 


and 
Allen. 





Il.—Sealed September 26. 








1882 
1486 


1498 


Name. 


No. 


Name. 





| Rylands. 
| Lake (Com- 


(Johnson & 

Johnson). 
Boult (Gros- 

Desor- 


1882 
1533 
1549 





meauz), 





Aitken. 


Lyon. 
Brydges 
Fischer). 








irth 
(Sebold). 





| 3637 


Edwards, 
Pitt (Jacob). 
Lake 
(Smyers). 
Madge. 
Chalory. 
Ashton. 
Handford 
(Marquardt) 
Haddan 
(Heath). 
Brewne 
(Aubert & 
Son). 
Bowkett. 
Bonneville 
(Voirin). 


| Holliday. 
2 | Hildebrandt 
| (Pelzer). 
Iles (Broel). 
| Ballantine. 
Justice 


3690 
3693 | 
3694 


| Hughes 
(Heshuysen) 
| Huxham. 
Clark 
(Edwards). 
Baynton and 
Pilley. 
Rowley. 
Tangye. 
Salter. 
Lake 
(Weaver). 
Redfern 
(Bloomfield). 
Airy. 
Horner. 
Macdonald. 
Crutchley. 


3695 
3699 
3702 
3706 


3639 
3640 


3642 | 
3643 
3647 
3649 
3652 


3709 
3711 


(Franken- 
burg). 
| Smith. 








3655 





II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





No. | 
1875 
3171 
3176 
3177 


No. 


1875 
3185 


Name. Name. No. Name. 





1875 
Guéneux and | 3240 | Clark 
Normand. Marinoni). 
Willans. Schreiber. 
Dunlop. 


Tranter. 
Mills. 
Harpham, 
Harpham, 
and Thom- 
i son. 


3197 
3236 


3246 





| PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 





No. 
1879 
3873 


3992 


Name. Name. 





Richardson. 
Johnson 
(Baker). 
Imray 
(Stauss). 
Gedge 
(Garrel & 
Martin). 
Peters. 
Reeves. 
Pickles, 
Smith, and 


Brown and 
Esplen. 
Brereton and 
Brereton. 

Grice. 
Heaton 
| (Underhill 
Brothers). 
Stocker. 
Woodbury. 
Menzies. 
Brophy. 
Slater. 


Lake 
(Colwell). Woolley. 


TENTS IN RESPECT OF WHICH THE 
DUTY OF 100/. HAS BEEN P 


3798 Clark 
(Hadden). 

Imray 

(Société} 

Anonyme 
de Croix). 
3849 | Harrington. 

3869 | Codd. 
4069 | Armstrong. 
3765 | Kaye (un- 
| __ registered). | 


3811 


3800 
3827 
3900 


3904 





SEVENTH YEAR'S STAMP | 
‘AID AND REGISTERED. 





No. Name. No. Name. No. 





” 


‘ 
3340 Fuller and 
Fuller. 


‘ 1875 
3280 Johnson 3471 


(Goodyear). 


Butler and 
Butler. 











NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS | 
AND MEMORANDA OF ALTERATIONS. 

J. R. Pickard, Leeds. No. 5220 of 1880. Firegrates. Any 
person intending to oppose such application must leave particulars 
of their objections at 11, New Court, Carey-street, London, W.C., 
within twenty-one days from the date of the London Gazette in 
whieh this notice is published. 

J.Imray. (La Société Anonyme des Produits Chimiques du Sud- 
Ouest). No. 4491 of 1881. Manufacturing soda by the ammonia 
method. Any person intending to oppose such application must 
leave particulars in writing at the oflice of the Attorney-General, 
New Court, Temple, London, within twenty-one days from the 
date of the London Gazette in which this notice is published. 


NOTICE OF APPLICATION FOR PROLONGATION OF LETTERS 
PATENT - 


R. R. Bevis, Birkenhead. No. 684 of 1869, Screw propellers. 
Petitioner intends to apply to the Judicial Committee of the Privy 
Council on the 30th October next. And any person intending to 
oppose the said application must lodge a caveat to that effect at 
the Council Office on or before that date. 





de 504. Rail 
! London. (4 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING SEPTEMBER 23, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with. The number ef Views given in the Specification Drawings 
is stated in each case the price ; where none are mentioned 
the Speeisieation is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
dc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either persenaily, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. Reaper 
Lack. 


1874. 

502, Sp and Doubling : S. Brooks, Manches- 
ter. (4d.)—This invention was ree apes | described and claims 
made under four distinct heads which reference, firstly, to a 
method of constructing the bearings and footsteps of the spindles 
of ring and traveller throstle machines by supporting the spindle 
in a brass bearing let into the upper end of the tube in which it 
revolves, and screwing the footstep into its lower end ; secondly, 
to fixing the guards for preventing the wharves from rising ona 
swivelling rod, allowing of all the wharves being secured and 
released simultaneously ; thirdly, to the use of an eccentric cam 
for causing the lifting rail to move rapidly at the bes of the lift to 
keep the yarn clear of the upper flange of the bobbin ; fourthly, 
to the substitution ef steel ribs in lieu of bowls for acting on the 
heart of the copping motion ; and fifthly, to the application of an 
oil cup to lubricate the heart. By the present disclaimer the 
invention is made to refer solely to the second of the preceding 
heads. (Disclaimer and memorandum of alteration. August 22, 
1882). 


1877. 

2909. Controlling by Sound the Transmission of 
Electric Currents and the Reproduction of Corre- 
sponding Sounds at a Distance: The United Tele- 
phone Com: (Edison's patent). (6d.|—This is the third 
time that parts of this patent have been disclaimed. Originally it 
had thirty claims, which were first cut down to four, then to 
three, and now toone. The remaining claim is ‘‘ Inan instrument 
for transmitting electrical impulses by sound the combination with 
a diaphragm or tympan, of electric tension regulators substantially 
as heretofore described for varying the resistance in a closed cir- 
cuit substantially as set forth.” The two abandoned claims relate 
to a diaphragm or tympan of mica and to the phonograph. (Dis- 
claimer and memorandum of alteration. August 17, 1882). 


1881. 

3062. Treating Wood for Paper Making, &c.: C, 

. Ekman, London. [4d.)—This invention consisted in 
boiling wood under pressure with asolution containing sulphurous 
acid and magnesia, and also in the use of a valve or equivalent 
arrangement for blowing off gas and steam — the operation. 
The boiling process only now forms the subject of the patent, the 
blowing-off apparatus being disclaimed. (Disclaimer and memo- 
randum of alteration. August 22, 1882). 


1882. 

329." Telephone Transmitters: S. P. Thompson, 
Bristol. (2d.}—In these instruments substances other than carbon 
are a such as the sulphide of molybdenum or the sulphides 
of lead, silver, antimony, bismuth, iron, &c. (Protection not 
allowed. January 23, 1882). 


333. Electric Cables: T. J. Handford, London. 
(P. B. Delany, New York, U.S.A.) (6d. 4 Figs.J—It is the 
object of this invention to interpose a continuous conductor into 
the meshes of a plai or braided cable, and thus eliminate from 
this class of cable the last vestige of induction. The wires are 











woven loosely into a flat braid a a, so that they will cross and re- 
cross, leaving open meshes between them. This plait is introduced 
into a flat pipe b of lead or other ductile metal, and the tube is 
then etween rollers to force the inner surfaces of the tube 
together through the meshes between the wires. (January 23, 
1882). 

408. Apparatus fur Cooling and Mo) Paper: 
F. C, Glaser, Berlin. (H. F. Scholler, Duren, Germany). 
{4d. 3 Figs.]—For cooling the heated paper coming from the 
machine it is passed over a cylinder supplied internally with water 


| and nearly surrounded by a blanket kept moistened by water. 


(January 26, 1882). 

; of Hides, &c.: W. R. Lake, London. 
(C. Vanderstraeten, Jemappes, a {4d.]—Instead of 
mineral or vegetable tanning singly, the two processes are com- 
bined, the hides being first subjected to vegetable and afterwards 


| to mineral tanning. ‘The mineral substances remaining in the 
| hides are rendered insoluble by the application of glue, size, or 


gelatine. (January 30, 1882). 
Furnaces and Boilers of Steam 
and J. T. Simnet. 


es: H. 
(2d.}—Atmospheric air is 





admitted through a perforated bridge. (Protection not allowed. 


| January 31, 1882). 


way Brake Apparatus: H. H. Lake, 
. Rudolf and M. R. von Pichler, Vienna, Austria), 


Meili 02. ps Me % 
‘~ tes 


(6d, 8 Figs.|—The apparatus works by the action of two levers 
which are connected in such a manner that the heavier one, which 
has to perform the actual braking, freely supports the lighter one, 
which merely gives movement to the brake locks to carry them 
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to the wheels. As soon as the aren 
two weights will fall together — a certain angle, until the 
downward movement of the smaller is stopped by the blocks 
coming against the wheels, whereupon the larger falls further and 
produces the coupling of the larger weight with the blocks. The 
action is as follows: As soon as the weight d, upon the lever b, is 
lowered, the small weight c upon the lever a@ also falls, the said 
levers turn simultaneously upon their axle g, and the brake blocks 
are brought to their work. ‘The relative displacement now begins ; 
the larger weight d acts through the rack and pinion upon the rod 
sand compresses the blocks on to the wheels. e published draw- 
ings are small and do not make the details of the mechanism 
very intelligible. (February 1, 1882). 

537. Burner‘for Gas Fires: B. Verity, London. 
(6d. 5 Figs.)—Is constructed of a number of sections fitted 
together ; it has an upper and a lower chamber extending the whole 
length of the burner, and communicating with each other at the 
ends, the gas and air becoming mixed in the lower before entering 
the upper one. (February 3, 1882). 


609. Crim and Corrugating Metal Cartridge 
Cases: W. W. Greener, ham, (6d. 15 Fige.)— 
This is effected after charging by forcing the cartridge case past 
studs proene from the interior of acylinder. By this means 
the shot wad is held firmly in position. (February 8, 1882). 

645. Mechanism for Pud , &e., Iron: R. Thomp- 
son, Wigan. (6d. 2 Figs.)—Is for improvements on Hale's 
Patent 1852 of 1872, and has for object to allow the stirrer to be 


weight begins to drop the 











easily removed and replaced. <A is the stirrer driven by shafts and 
bevel gear as shown. It is carried on a head that is mounted on a 
hydraulic ram and can be raised and lowered bodily to withdraw 
the stirrer. (February 10, 1882). 

676. Manufacture of S : C, Scheibler, Berlin. 
{4d.J—The sugar baryta obtained in the manufacture of sugar is 
utilised for the separation or decomposition of juice instead of 
rendering it into sugar directly. (February 11, 1682). 

695." Tobacco Pi : C. Morris, London. (L. Jes- 
surrun, Hamburg). [2d.}—The bowl is fitted with a sliding plug 
for compressing the tobacco. (February 13, 1882). 

703, Gas es: C. T. Wordsworth, Leeds, and 
z Cy) (10d. 22 Figs.}—Relates to that class of 
engine in which a combustible charge is compressed in a compres- 
sion cylinder, to be afterwards ignited and utilised in another 
cylinder, and has reference, firstly, to the methods of transferring 
the compressed charge from the compression cylinder to the work- 
ing cylinder. is the compression cylinder and a the working 
cylinder behind it, each provided with a separate crank. On the 
compressing piston b! making an outward stroke, gas and air are 


improvements on Patent 661 of 1880, the object being to wind all 
the sections to one uniform diameter, and to indicate the number 
of the change wheel required. In order that the bowl may drive 
the plate at a speed positively decreasing as the diameter of the 
section increases, there is connected to the press roller an elbow 
lever, one end of which enters the annular groove in the boss of 
the friction bowl ¢ and moves it away from the centre of the fric- 
tion plate as the diameter of the section increases. A lever is 
fixed on the press roller shaft connected to a vertical sliding rod /, 
on which is a finger that moves over a graduated plate to indicate 
thg diameter of the section. On the press roller shaft is also fitted 
a clutch g, that may be moved into another clutch ; the latter has 
fixed to it a lever connected toa vertical screwed shaft, on which 




















is a finger which moves over the same graduated plate that the 
first named finger moves over. On the screwed portion of the 
vertical shaft is fitted a nut J, which forms the boss of a small 
wheel to which motion is communicated by a ratchet wheel 
actuated by a pawl worked by a cam on the section shaft ; this 
ratchet wheel transmits the motion to the nut, and by turning it 
the screwed rod is raised. The sliding clutch is placed ont of 
contact with the other clutch, until the first section has been 
wound, when the difference between the figures, indicated by the 
finger on the first named sliding rod and by the finger on the 
screwed shaft, will denote the additional number of teeth to be 
used in the change wheel; a wheel with a minimum number of 
teeth being used for the first section. (February 15, 1982). 


746. Ventilating Apparatus: T. F. Wintour. Lon- 
don. (6d. 7 Figs.|—Various ‘forms of wire gauze casings are 
adapted to window frames. (February 16, 1882). 


775. Photography: R. T. Wall, Longfieet, Poole. 
(4d.])—A new sensitising solution is made from white pepper 
macerated in ether, alcohol, or the like. The invention also 
includes a method of manufacture of elastic media for uneven 
surface ——- and a mode of treatment for regulating the 
evaporation and manufacture of transparent sheets of collodion. 
(February 17, 1882). 


Engine Governors: D. Greig and M. Eyth, 

(6d. 9 Figs.}—The governor sleeve is provided at its 
lower end with one or two claws forming a clutch, and is connected 
by sliding keys to a clutch collar 6, both working into correspond- 
ing clutch teeth atthe back of the bevel wheels ¢ and d. These 
wheels gear into a third e. On the shaft of the latter is a friction 
coupling f, which is internally threaded, and works on a screw 





drawn in through a mixing valve and Pp in the q 
stroke. The end of the compression cylinder is placed in com- 


ted to the throttlevalve. This valve consists of a seat with 





munication with the explosion chamber ¢ by means of a passage 2 
and back pressure valve 3. In addition to this valve the charge 

entering the explosion chamber c is cut off by a slide valve in the | 
slide e. The motion of the said slide is such that when the com- 

pressing piston has just completed its instroke the valve is just on | 
the point of closing communication with the chamber c. The | 
valve d is used in feu of the double-beat valve referred to in 

Specification 2181 of 1880, and is closed slightly after the admission 
of the charge from the compressing cylinder to the explosion | 
chamber, so as to allow the products of combustion to be expelled | 
by the entering e, and the form given to the chamber is such | 
as to prevent any serious intermingling of the fresh charge with | 
the residual gases contained therein. The action of the slide e is 
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such that it admits the charge to the explosion chamber after the 
opening of the main exhaust valve f, and at a point slightly on the 
instroke of the compressing piston. During the period of compres- 
sion the working piston is expelling the products of combustion 
through the valve f, and when it arrives very near to the end of its 
stroke, the valved is opened and almost at the same instant the valve 
fis cl The compressed charge is at this point in the combus- 
tion chamber and is ignited by a flame carried in a slide. 
Means are provided for withdrawing the valve d within a recess 
out of the rush of the ignited gases into the working cylinder, and 
also for letting the valve gently on to its seat. The invention 
relates, further, to @) the use of a flushing charge of air obtained 
by compressing air inthe front end of the compression cylinder. (2) 
To an engine wherein a piston, preferably provided with a plunger 
of smaller diameter than the cylinder is employed, and is caused to 
expel a considerable portion of the exploded gases at the same time 
that the first charge or flushing —— is expelling the remainder | 
of the . (3) Tothe use of a flushing charge injected into the 
explosion chamber in advance of the combustible charge. (4) To 
utilising the motion of the lifting valve to operate the gas supply 
valve. (5) To the construction of a suction valve for governing the 
engine. (February 14, 1882). 

704." Umbrella Furniture: J, Knott, Sheffield. 
(2d.]—Relates to a method.of connecting the ribs to the top notch. 
(February 14, 1882). 


7126. Machines for Blocking the Fronts of Boots: 
8, Hudson, Belgrave, Leicestershire. . 4 Figs.\— 
Of the metal plates used for blocking the fronts of boots, the 
centre one is made in the form of a disc, which is eaused to revolve 


by the application ef power. (February 15, 1882). 


735. Sectional W: ing and Beaming Machines: 
R. Halland J. Walmsley, jury. (6d, 6 Figs.)—Relates to 





cc 
a tube-shaped central body / ; this tube has two slits, one upwards 


mounted on large wheels. By this arrangement each plough may 
1s03) or lowered independently of the other. (away 18, 


796.* cles, &c.: J. Coventry, War- 
wick. (2d.)—For driving machines, known as double drivers, 
backwards an additional ratchet wheel and pawl mechanism is 
employed. (February 18, 1882). 


797. papematustos Distribu Artificial Manures, 
&c. : F, Robinson, Yorks. (6d. 4 Figs.}—Con- 
sists of a hopper mounted on wheels ; across the open bottom an 
endless apron travelling on rollers carries the materia! to an adjust- 
able opening at the rearside. Agitators fitted to work within the 
hopper keep the material in a loose state. (February 18, 1882). 


799. and Harmoniums: J. B, Mamtiten, 
Green Kent. [6d. 2 Figs.)}—Chambers are 
beneath each reed opening to the source of air supply, each feclat- 
ing its reed. In communication with each c r is a “ nasal 
cavity,” having sliding pieces to adjust the volume of sound. 
(February 18, 1882). 

805." Artifi Teeth: B. J. Bing, Paris. [4d. 
6 Figs.|—The metal setting is partly inserted in a recess provided 
on the inner face of the teeth. (February 20, 1882). 

809. Water Filters: F. O. Ross and A. S.C. Buxton, 
[4d. 2 Figs.|—Asbestos is employed as the filtering 


London. 
medium. (February 20, 1882). 
813. Apparatus for Disconn and 
Boats from and to ~ E, J. ‘e-o 
Suffolk. (8d. 11 Figs.}—Consists in providing the centre 


of each thwart with a shoe serving to receive a link and connected 
with the keel of the boat, the shoe being closed by a movable hook 
pivotted at one end whilst the free end projects downward through 
a plate that is pressed upward by a spring, so as to keep the hook 
normally closed but opening upon a chain being pulled. (Feb- 
ruary 20, 1882). 

816.* C Machines: F. Davis, London. [2d.] 
—The filler is formed of two half tubes connected by a hinge. 
(February 20, 1882). 

817.* S for Printing Machines: C. Par- 
sonage, Liverpool. (2d.)—The paper moulds are bent in a 
cylindrical case heated with steam. (February 20, 1882). 

820.* Fhetcqueatie Camera Shutters: T. Vickers, 
Scarborough, Yorks, ([2d.}—In two parts connected by 
elastic bands or springs which cause them to close instantaneously. 
(February 20, 1882). 


824. Device for Clenching Metallic Sta 
R. London, (J. W. Heysinger, 


Paper, &c,: W. 
Philadelphia, U.S.A.) (6d. 3 Figs.)—Consists in a vibrating 
arm and plunger jointed to a stand, and re by a spring. 


(February 20, 1882). 

826. Seether Sw Seenaing, Milling, &c., Woven 
Fabrics: A, C. and D. Stewart, & ow. (6d. 
3 Figs.}—The fabric is made into an endless chain, and is 
between a rotating drum and nipping rollers. It first travels be- 
tween the upper side of the drum and three rollers into the vat, then 
between the under side of the drum and three other rollers, and 
into the vat again, and so on. The pressure is applied to the 
ve by a hydraulic cylinder and an accumulator. (February 21, 


in 


827.” : J. Abbott, Bideford, Devon. [2d.] 
—At the rear of the vehicle a step is provided of about the same 
width as the body. Also ladders, hood to driver's seat, &c. 
(February 21, 1882). 


828. Smelting or Blast Furnaces: W. Ferrie, 
Calderbank. [10d. 14 Figs.]—Has reference to that class of 
furnaces wherein retorts are gieaet at the upper part thereof for 
converting coal into coke and utilising the gases given off as they 
are being distilled, the principal end in view being the separation 
and collecting of the ammoniacal products. The retorts A are 
arranged with sliding plates B at the bottom of and at the part 
where a passage from the retort meets the arch of the blast fur- 
aace. The purpose of this arrangement is to prevent the gases 
from the furnace or air from gaining access into she retorts. The 
retorts are heated by blast furnace gases burnt in flues surround- 


, 








towards the steam space and the otherdownwards into the valve | 
chest. Within the tube moves the plunger i, regulating the amount | 
of openi he suspension block m of the governor arms can be | 
raised and lowered to vary the speed. In a modified governor the | 
bevel wheels are each on a tube upon the governor spindle. Each 
tube has claw teeth to engage the corresponding clutch, and hasa | 
feather to engage within its bevel wheel. The arrangement is 
such that the governor does not continually draw the valve back- | 
wards and forwards, but allows it to attain an equilibrium. (Feb- 


ruary 17, 1882). 

785. Removing, A) , or Brightening Colour 
in ‘Textie Fabrics) J) BY Hutcheson and J. J. 
Dobbie, Glasgow. [6d. 11 Figs.)—In carrying out this in- 
vention according to one plan, for the purpose of bleaching a 
woven fabric, it is passed between a pair of carbon rollers having 
connected to them the wires of a galvanic battery or dynamo 
machine. The passage of the electric current from one roller to 
the other through the fabric causes an action to take place which 
bleaches or removes colour. Colours may be applied or developed 
by using solutions of suitable salts in combination with the electric 
current. Several modifications of the process and apparatus are 
described. (February 18, 1882). 

787.° A tus for Guarding and Protecting 
Ships: W. Coalbrookdale, Salop. [4d.}— 
Consists of an air-tight boat in electrical communication with the 
ship it guides. (February 18, 1882). 

789. Potato Planting Machines: G. W. Murray, 
Banff, . (6d. 12 Figs.J—Consists in improvements on 
Patent 2197 of 1878, combinations of parts and variations in the 
form of details being referred to. (February 18, 1882). 


791.* Exhibiting Buttons and Show Cards: W. 
Willeringhaus, London. (2d.)—A piece of fabric of the 
same colour as, but larger than the button, is fixed behind a = 
foration in the show card, and the button of corresponding colour 


placed directly over the same. (February 18, 1882). 

792, Ploughs: E. G. Modbury, Devon. 
[6d. 3 Figs.|—Relates to improvements on Patent 1941 of 1880. 
A right and a left-hand single-way plough is constructed of one or 
more furrows, and one such plough is attached on each side of 








the frame or carriage by means of cranks, the carriage being | 
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ing them, and the gaseous products from the distillation of the 
fuel are collected through a hydraulic main, and then carried to 
condensers. Another feature has for its object to prevent the 
materials when charged from falling with too great weight upon 
the ordinary charge. This is effected by suspending from the 
charging cone, a second cone a short distance above the burden or 
charge. Another feature consists in the direct utilisation of sur- 
plus blast furnace gases for the purpose of the destructive distilla- 
tion of shales, ironstones, &c., in retorts, the object being to effect 
the roasting of blackband and bituminous ironstones in close re- 
torts, and so that the carbonaceous matter in the ironstone is con- 
verted into coke, whereby the fuel added to the charge is 
diminished, also the tarry and ammoniacal products are collected. 
(February 21, 1882). 

829.* Chtepnins Ammonia from Furnace Gases, 
&c,: J. and J. Addie, Glasgow. (2d.|—By chemical com- 
bination of the nitrogen in the furnace gases with nascent hydrogen 
evolved by the decomposition of the water vapour in the said 


gases. (February 21, 1882). 

830." Shampooing, Douche, and other Baths: C. 
Bailey, Leeds. (2d.)—The usual hot and cold water pipes are 
connected together by elbow pipes with union in the centre. 
(February 21, 1882). 

831. Electric Lamps, &c.: J. Rapieff, London. (6d. 
18 Figa.|—“* The actuating force used in this mechanism is the 
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force of gravity or springs or hydrostatic pressure. As it is neces- 
sary to obtain two distinct functions of the lamp, viz., the bring- 
ing together and the separating of the carbons, it is also necessary 
Soha two distinct regulating parts of the mechanism.” Fig. 1 
shows an arrangement in which two weights are used, and Fig. 2 
one with a single weight. Referring to Fig. 1 “ g shows the weight 
and ra smaller weight. a, b, c, dare pulleys on shafts fixed to a 
suitable frame. 2 and m are also pulleys attached to the weight 
vr; an endless cord or chain gh round these pulleys in such 
a way that it cannot slip round the pulleys @ or b without revolv- 
ing them, the weight q is attached to the cord by means of a clutch 
in such a way that it can be easily raised by hand during the time 
of charging the lamp. For the same purpose the pulleys a and b 
are provided with ratchet wheels and pawls. The pulleys a and b 
are also provided either directly or indirectly, or by means of a 
train of wheels or other suitable means with a brake or escape- 
ment actuated by an electro-magnetic appliance, whereby the 
rotation is checked or impeded. So long as the pulleys 
a and b are held stationary both weights remain suspended. 
By releasing the pulley b the weight r is allowed to donctnd, 
but so soon as the pulley b is checked and the pulley a 
released the weight q will descend, at the same time raising the 











Fig. 7. Fug. 2. 
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weight r.” Now if this weight be connected with one or both of 
the carbons of the lamp, the carbons will be brought together or | 
ss as the case may be. ‘Fig. 2shows an arrangement in | 
which the problem is solved by means of one weight g only ; a and 

bare similarly constructed pulleys for the purpose of regulating | 
the descent of the weight 7, so that by releasing the pulley a the | 
weight g will descend, pulling after it the cord or chain which | 
will cause the pulleys s and ¢ to rotate in one direction. By check- | 
ing the rotation of the pulley a and releasing the pulley } the | 
direction of rotation of the pulleys ¢ and ¢ will be reversed.” | 
If the carbon-holders be connec’ to the branches of the | 
cord or to the pulleys they will be made to approach and 
separate as desi The specification contains ten diagrams illus- 
trating modifications in the regulating mechanism, and six | 
diagrams wherein fluid pressure takes the place of the chains or | 
cords. In the latter case the weights are pistons moving in | 
cylinders filled with liquid. Each end of each cylinder is con- | 
nected to each end of each other cylinder, and the communication | 
is controlled by tapsand valves. (February 21, 1882). | 


835. Asbestos Paints: C. J. Mountford, Birming- | 
ham. [4d.)—Finely ground asbestos, aluminate of potash, and | 
silicate of potash are mixed in a pug mill. The product may be | 
combined with other substances, such as a pigment, dryers, &c. 
(February 21, 1882). | 

836.* Ot Boxes: C. Bailey, Leeds. [2d.)— | 
Refers to opening and closing devices for “‘ flask” moulding boxes. 
(February 21, 1882). 

837." Apparatus for Collecting and 5 
Currents: I. L. Pulvermach 
cases are filled with platinum sponge and placed in a vessel 
charged with a conducting liquid. Electrodes to receive the cur- 
rent are placed in the liquid. (February 21, 1882). 

840.* Fountain Penholders: H. J. Haddan, Lon- 
don. (A. Cohn, Berlin). |2d.}—The ink tube is elastic, and is 
filled by dipping it into ink, when ina pressed or twisted state, and 
then allowing it toresume its shape. (February 21, 1882). 

841, Circular Knitting Machines: J. W. Watts, 
Countesthorpe, Leicester. [6d. 6 Figs.)—The points of 
novelty are (1)an improved means for guiding the ribbing needles 








Electric 


in the ribbing cone; (2) a combined thread feeder and fender ; (3) 


a movable catch for keeping the needle latches open; (4) a seg- 


mental catch at the base of the ribbing cone ; (5) a spring bolt for | 


driving the ribbing cone ; (6) tension apparatus at the top of the 


yarn post ; (7) heel weights ; (8) a slotted collar at the top of the | 


ribbing cone. (February 21, 1882). 


843. Apparatus for Detachin 
nand N, McGonnell, Folkestone. (6d. 5 Figs. 


to the field magnets. 


toring 
er,London. (2d.)—Platinum | 


852. Reaping and Sheaf-Binding es: J. 
I ch. (10d. 20 Figs.J—Relates, firstly, to 
automatic sheaf-binding apparatus by means of which the atten- 
dant can regulate the size of sheaf; secondly, to a sheaf-binding 
pa gemeapan which automatically makes the sheaves uniformly of 
the size required, whatever variations there may be in the crop; 
thirdly, another part of the invention is applicable to reaping 
machines in general. This is not a subject that can be dealt with 
in the limits of an abstract. (February 21, 1882). 


853, Safety A tus for Lifts; A. M. Clark, Lon- 
don. (J. McCarroll, New York, U.S.A.) (6d. 1 Fiy.J— or 
catches are pivotted within recesses in the elevator shafts, and are 
combined with the main hoisting rope in such manner that the 
tension of the rope keeps the dogs out of contact with the cage. 
If the rope breaks a spring is acted on and the dogs caused to 
arrest the cage. (February 21, 1882). 


854. Locking Nuts to Screw Bolts: A. M. Clark, 
London. (S. Pattee and A. B. Smith, San Francisco). 
(4d. 10 Figs.}—The bolt has two threads, right and left hand, 
the one superposed on the: other. The two nuts correspond to 
the two threads, and are connected by a washer plate between 
them. This plate has two ears that are turned over in place, 
and force the two nuts to turn in the same direction, if at all. 
(February 21, 1882). 


857.* Shank Springs for Boots and Shoes: L. A. 
Groth, London. (J. Wahlen, Cologne, Germany).  [2d.)— 
Whalebone or ivory, &c., is inserted between the layers of the 
soles. (February 22, 1882). 

858. Apparatus, &c., for Preventing and Ex- 

Fires: K. and J. McLennan and R. 

Owen, London. (8. 8 Figs.)—Consists in an arrangement 

for theatres, whereby the water supply apparatus is brought into 

connexion with thegas supply apparatus so as to admit of all the 

passages and outlets for the gas being readily converted into 

es and outlets for water, when required, by merely pulling a 
andle. (February 22, 1882). 


859." Screw Propellers: T. Lambert, Plymou 
Devon. (2d.)—The blades are placed onthe shaft, one behin 
the other instead of in the same plane across the longitudinal axis 
of the vessel. (February 22, 1882). 


860." Nose for Horses: J. Archibald, London. 
(2d.J)—A ring of india-rubber provided with a lip is sewn into the 
mouth of the bag. (February 22, 1882). 

861." Closet Valves, &c.: H. J. Haddan, London. 
(W. Riidiger, Berlin). [2d.]—To avoid shocks the valve is caused 
to close gradually on its seat by mounting on the valve spindle a 
piston which movesin a cylinder in communication with the water 
outlet. (February 22, 1882). 


862.* Firebars; T. Nash, Sheffield, (2d.)—Lightness is 
obtained by making the bars of perforated plates strengthened by 
longitudinal and transverse ribs. (February 22, 1882). 


863. A atus for Drawing in Warp Threads, 
&ec.: J. SE Johnson, London. (L. P. Sherman, R. A. 
Ingersoll, and G. Moore, Berwick, all of New York, U.S.A.) 
{ls. 6d. 44 Figs.}—This machine is far too complicated for any 
idea of its mode of action to be given within the limits of an 
abstract. There are seventeen es of descriptive matter, six 
sheets of drawings, and forty-nine claims. (February 22, 1882). 


865. Treatment of Hair Felt: J. Forsyth, Glasgow. 
(2d.]—The object is to render felt less capable of being destroyed 
by fire by coating it with incombustible material such as asbestos, 
steatite, &c. (February 22, 1882), 


866. Cables for Telegraphic Purposes: J.C. Mew- 
burn, London, (la iodine Mlemaged et Oriel, Paris). (2d.) 
—In applying lead tubular covering to cables, the tube is made 
somewhat larger than the cable, so as to pass easily over it, ahesion 
being effected by passing tubeand cable through a rolling machine. 
(February 22, 1882). 


868. Tell-Tale Apparatus: M. Levy, Knighton, and 
| F. Lowe, Aylestone, Leicester. (¢d. 6 Figs.|—A metal 
| check on falling acts on a series of levers, so as to unlock a gate to 
| allow a person to pass through, upon which a cam wheel on the 
| upper end of the gate’s axis operates the punctuation of a time 

sheet to indicate the time of passing through the gate. (Feb- 
| ruary 22, 1882). 
| 869. Dynamo-Electric Machines, &c.: C, E. Spag- 
| moletti, London. (6d. §& Figs.)—The field magnets, of which 
there may be several, are large single magnets A, capped in 
| such a manner as to collect the magnetic lines of force at each 
| end, and conduct the same to a given central point. Between 
these caps is a wheel C (Fig. 3), so arranged that at the end 
of each spoke is a coil of wire D, with the ends of the wire led to 
the commutator. F F are collectors so placed that only one set at a 
time are in contact with the wires or commutator bars, ‘‘ and when 
by revolving the said bars are not touching the first two they are in 
| contact with the second two. These collectors F F connect one or 


Ships’ Boats: J. a | more pairs of the coils to the lamps or outer circuit, and the other 


The arrangement is so made that when one 


Wiikinso: 
The tackles take hold of ring bolts held by hooked levers that can | or two of the revolving coils are within the influence of the field 
| 


be simultaneously moved by a handle to release the bolts. (Feb- 
ruary 21, 1882). 


844.* Transmitting Motive Power: J. Dobney, | 
Gosberton - Risegate, Linco e. .J—A series of | 
levers alternately grip and rotate the shaft. (February 21, 1882). | 


846." Manufacture of Weldless Tubes, &c.: R. | 
Elliott, Newcastle-on-' e@. ([2d.]—These are made of a 
helical form by drawing them between a die and core bar provided | 
with helical grooves. (February 21, 1882). | 

847. Sash Pulley: W. M London. [4d. 3 Figs.) | 
—The pulley is fitted to turn in a frame, the side slots or bearings 
in which have covers provided with lubricating holes. (February | 
21, 1882). 

848. Veloci, es: J. Hum: e, Bristol, (6d. 16 Figs.) | 
—The spokes of the wheels are made of wire of a double convex or 
diamond section. Refers also to the brake mechanism and other 
details. (February 21, 1882). 


849. Glass Refiector for Gas and other Lights: F. 
H. F. Engel, Hamburg. (G. Franke, Hamburg). (6d. 
8 Figs.}—Relates to the construction of single-walled glass reflectors, 
80 that the silver may be protected against outer influences. This 
is effected by applying coatings of peculiar varnishes to the outer 
silvered glass surface. (February 21, 1882). 


\ and Lowering Blinds: J. Eve 
B ham. (6d. 12 Figs.}—A frame carrying an eccentric 
lever is fitted to the hanging bar of Venetian blinds, and these are | 
held at any desired height by operating the said lever so as to | 
Stoo. the raising cords against a slot inthe frame. (February 


851. Files for Holding Letters, &c.: R. Setten, 
ham, and H. Dyer, Bridgewater, Somerset. 

(6d. 6 Figs.J|—Consists essentially in fitting curved cross wires so 
as to spring in and out of two tubular rods fixed in the flexible 
back. (February 21, 1882). 








magnets, the current is taken to the main circuit, and when leav- 
ing or nearing the other end of the electro-magnet, the contrary 








current is thrown into the field magnets and keeps up their power, 
and by this arrangement both the field magnets and the main 
circuit are electrically charged.” ‘The revolving coils or any 
kind may be placed in such a manner and made to revolve in the 
surplus currents of electricity, that are carried by the rush of air 
from this dynamo machine, or any other system, as an auxiliary 
wheel (as cepresented by dotted lines in Fig. 1), and thus the present 
wasted power may be utilised and the number of lamps increased.” 
The specification also describes an electric motor in which the 
noticeable feature is that the armature rocks on the poles of the 
magnetand neverleavesit. Dynamomachinesarealso made ‘‘of two 
ormoreelectro- ets with coils, one divided either throughout, or 
at the ends only, by gomenge | material, or metal for etism, 
so as to distribute the lines of force, and on the core of the other 
magnet is fixed a Jaw whioh revolves round the other magnet’s 
core.” A coupling for electric conductors consists of a nut, tapped 


| with right and left-handed threads, and engaging with correspond- 


ing screws on the ends of the conductors. An electric lamp, 
according to this invention, isregulated by allowing mercury to 


out of a cylinder from under a piston by a valve regulated by 
padifferential magnet. (February 22, 1882). 


871. Apparatus for Showing the Speed of Ships; 
. Daviso G ow. (sd. 16 Figs.|—The fastremeat, 
which is carried by the ship and actuated by the pressure of water, 
consists of a small plunger fitted to slide in the frontend of a 
horizontal tube. spring is applied to the plunger to resist the 
pressure, so that its movement inwards may correspond to the 
greater or less speed of the ship. Instead of a plunger, a screw 
or ball, &c., may be used. (February 23, 1882). 


873. Self: or Hammerless Firearms: J. 
Dickson and A. G. Murray, Edinburgh. [10d. 12 Figs.) 
—Relates to the general arrangement of a three-barrelled fowling- 
piece of the type known as ‘‘hammerless,” The tumblers are raised 
to full cock by means of a horizontal bar sliding longitudinally 
under the “jump,” and operated by a projection upon the 
forepart iron after the manner detailed in a former Patent 29, 
of 1880, (February 23, 1882). 


874. Manutacture of Wrought Nails: J. Maynes, 
Manchester. (td. 8 Figs.)—Feed rollers deliver the metal to 
a conical fireclay tube heated by a gas flame, whence it passes to a 
series of swages or compressors carried by revolving discs, and 
governed in their action by camsto give the desired form to the 
heated metal ; shears operate to cut off the nail lengths, which are 
taken hold of by grippers and placed in position for the head to be 
compressed thereon, (February 23, 1882). 


875." Shoring or Suppo Buildings in Course 
of Alteration: J. Slater and R. Pollock, Edinburgh. 
(2d.}—Metal plates of a box form are placed in recesses made in 
the walls of the building, and supported by vertical supports, 
(February 23, 1882). 


876. Spinning Machin : G, P. G. Wimpenny and 
J. H. Evans, Manchester. (6d. 13 Figs.|—Relates principally 
to ring spinning. The rings are sustained by carriers or brackets 
attached to a baror rail behind the spindles, By this arrange- 
ment the fly cannot collect around the rings. In lieu of the ordi- 
nary traveller a light hoop or ring is mounted to revolve upon or 
within a bell or roller bearing within the aforesaid bracket. A 
flyer of suitable form is attached to the hoop or ring. Ball bear- 
ings are also adapted to other parts of the machinery, as for 
instance to the spindles. (February 23, 1882). 


878.* Screw Propellers: T. Heppell, Birtley, 

ham, (2d.)—The boss of the propeller has tapered grooves 

to receive the blades, which are retained by a collar secured by 
nuts. (February 23, 1882). 


879, Annunciator or Indicator Drop for Telephone 
Exchanges, &c.: M. Volk, hton. (6d. 4 Figs.J—A 
frame, provided with an electro-magnet, has a vertical armature, 
on which rests the drop, which is arranged to fall when the 
armature is attracted to the magnet. The drop is recessed to 
admit the indicating card. On the back of the frame is a pair of 
insulated studs, to which the ends of the coil wire are connected; 
for each ar of studs a pair of terminal studs is provided at the 
back of the indicator case. (February 23, 1882). 


882. Combined Match and Fuse Box: G. Simons, 
Bow. (4d. 1 Fig.}—The box is divided into two receptacles by 
adiagonal partition. (February 23, 1882). 


883." Motive Power Engines: J. Nisbet, Bishop- 
briggs, N.B. (2d.)—Is designed to simplify their construction. 
In the absence of drawings the arrangement cannot be well under- 


stood. (February 23, 1882). 

884. Gri for Stretching, Retaining, or Sus- 
pending Woven Fabrics, &c.: J. Hardaker, Leeds. 
(6d. 2 Figs.)—This consists of a rectangular jaw, the open mouth 
of which is filled with a pivotted tongue pointed inwards, This 
tongue is serrated on the lower edge, and is so hung that the 
strain tending to withdraw the cloth from under it forces it down 
with increased pressure. (February 23, 1882). 

886, Machinery for Spinning Fibre; F. Ripley and 

; . ford. (6d. 2 Figs.}—To prevent long pro- 
trudent fibres of mohair, &c., fouling the flyer and making snarls, 
a stationary cup or hollow cylinder is plaeed between the ring and 
the bobbin. The end is led through the traveller, then over the 
top of the cup to the bobbin, the cup forming a guard between 
the two. The passage of the yarn over the edge of the cup pro- 
duces a certain amount of drag, which may be varied by raising 
or lowering the rail. Thus when the bobbin is empty and the 
drag naturally heavy the cup is lowered, and is gradually raised 
as the diameter of the bobbin increases. The traverse of the yarn 
is obtained by moving the spindle, (February 23, 1882). 


887. Re ting and Controlling the Diffusion of 
Artificial Light: J. R. Smith and J. I. Learoy 
Halifax. (10d. 22 Figs.|—This lamp is provided with re- 
flectors and lenses, and mounted on a framework constructed 
like a lazy tongs, by which it can be raised to a very considerable 
height. (February 23, 1882). 

ufacture of A tus Connected with 
Water-Closets, &c.: H. Sutcliffe, Halifax, Yorks. 
(8d. 15 Figs.}—The novelty consists in a method of casting the 
syphon traps, cisterns, &c., in halves, by means of permanent 
moulds and without the use of sand cores, The parts are fixed 

together by bolts. (February 23, 1882). 
Vacuum 


890. Ap tus for Testing Pressure and 
Gauges: W. C.de Wit, Amsterdam. (C. D. Giibler, Ham- 
burg). (6d. 5 Figs.|—This consists of a cylinder, fitted with a 
piston which can be moved to and fro by means of a screw spindle 
passing through one end of the cylinder; the other end is put in 
communication with two nozzles, a control gauge being attached 
to the one and the gauge to be tested to the other. The cylinder 
and nozzles are filled with liquid, which, by turning the screw 
spindle, iscompressed so as to effect the testing operation. To test 
for vacuum the screw spindle is turned in the reverse direction. 
(February 23, 1882). 

893. A eee Seems: A. Jamieson, 
Blantyre, -B. (6d. 2 Figs.} mprises a hopper to receive 
the materials, which it delivers to a rotating cylinder, through which 
passes a shaft fitted with blades rotating in an opposite direction. 
(February 24, 1882). 

894,* Manufacture of Tin Plate: A. J. Maskrey, 
Coatbridge, N.B, [(2d.)—Consists essentially in subjectin 
the iron plates, when in the annealing chambers, to the action o' 
carbonic oxide, for the purpose of reducing the oxide of iron on 
the surface of the plates. (February 24, 1882). 

895." Decorative Coverings for Walls, Coilings, 
&c.: C. Hibbs, Plaistow, Essex. ([2d.)—Pieces of glass 
of any suitable form are stencilled at the back, a ground colour 
applied, varnished, and then fitted in place. (February 24, 1882). 


896. Frictional Wheel Gearing : W. R. Lake, Lon- 
don. (J. B. Tibbets, New York, U.S.A.) (6d. 5 Fige.)|—The 
driving and the driven wheel are concentric, the latter being inside 
the former. The motion is transmitted from the former to the 
latter by three intermediate friction wheels. The invention is 
specially applicable to driving dynamo machines. 


(February 





24, 1882). 
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898. Electric Aro Lamps: J. Brockie, London. 
(8d. 3Figs.|—Is for improvements on Patent 3771 of 1879, and 
relates, firstly, to mechanical details, and, secondly, to modifica- 
tions in the principle of such step-by-step, or independent feed, 
lamps. (1) In order to accomplish the adjustment of the 
are, after a certain number of impulses of the feeding magnet, 
which may have been greater or less than the actual con- 
sumption of the carbons, the arc-striking magnet was formerly 
short-circuited, but now it is proposed to reverse its polarity by 
the extra coil 8. This coil is a shunt acrossthe arc, and is 
momentarily in circuit at the readjusting periods. Some- 
times another net, in the same circuit, is placed below the 
armature, to aid in pulling it away smartly. The contrivance 
for putting the magnet 8 into circuit at intervals is as 
follows; The et F, which gives the step-by-step move- 
ment to the lower carbon-holder, also turns a ratchet wheel W ; 
this wheel is furnished with a projecting insulated boss B, upon 
which a spring lever rests. An insulated pin P is placed near the 
outside of the wheel, so that as the wheel revolves the pin P will lift 
the lever off the boss, and at acertain part of each revolution will 
allow the spring to drop suddenly upon the boss Bagain, As the lever 
falls it rubs against the spring K, and in so doing completes the 
circuit of the reversing coil 8; the armature A then drops, the 
two carbons come into contact, and are then again lifted the de- 
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termined length of the are. The objeci of the second part of the 
invention is to dispense with the arbitrary readjustment of the 
are after a definite number of impulses of the feeding holder, and 
in its stead to cause each lamp in a circuit to adjust its own arc 
from time to time, according to its individual requirements, even 
although the step-by-step feed should continue a constant 
quantity. In the first modification the upper carbon-holder is 
carried by a solenoid with along rangeof motion. If the step-by- 
step feed of the lower carbon be too quick the solenoid will cause 
the upper carbon to retreat before it, while on the contrary, if it 
be too slow, the upper carbon will descend a distance equal to the 
deficit. Ina second modification the solenoid, in addition to the 
duties already described, inserts or withdraws a taper stop into or 
from the path of the step-by-step armature to bring its throw to 
the requirements of the consumption of the ‘carbon. In a third 
modification the rise of the solenoid core short-circuits the step-by- 
step magnet, so as to arrest the feeding from time to time, if it be 
too rapid. In a fourth modification the regular feed is set to be too 
slow, and the upper carbon is held or fed by an arrangement 
similar in principle to the Brush feed. The feed may be worked 
by clockwork instead of by magnetic power, and the stroke of the 
pawl may be regulated, in either case, by a separate magnet ; the 
adjusting solenoid tightens or slackens the spring against which 
the magnet actsaccording to the strength of the current, or it 
moves the magnet farther away from its armature, (February 24, 
1882). 


Cotton Ope and La Machines: W. 
R Lake, London. (Rh. Kitson, Lowel, 8.4.) (6d. 4 Figs.} 


—Comprises the combination with the beater and cage on which 
the lap is formed, as ordinarily constructed, of calender rolls, one 
of which is provided with collars, between which the pressure sur- 
face of the other acts; also the manufacture of a lap having a 
straight and square edge, and of equal solidity at all points. 
(February 24, 1882). 


901. Treating Maize, &c.: A. G, Fraser, London. 
(2d.]—The grains after being cracked are subjected to friction in 


a mortar by the use of a vertically moving pestle. (February 24, 


903. Machin for D , Boring, or Cuttin 

Rock, &c.: G. F. Wynne, era, bigh. | 

2 Figs.|—Has reference to arranging the ports and passages in the 
gland and piston rod of rock drills, whereby a reciprocating 
motion of the piston is produced, also to a method of taking up 
the wear of the feed screw, and of keeping the drill steady in the 
cradle by the use of two nuts working in recesses in the cylinder, 
in conjunction with their metal packing pieces, (February 24, 
1882). 


904. Ovens for Making Coke: B. Cochrane, Dur- 
(6d. 8 Figs.}—The object of this invention is to utilise 


| — a are made from compressed plumbago. (February 24, 
1882). 


007. Pendulum Motor Apparatus: W. R. Lake, 
London. (J. von Zdch, Budapest). (6d. 9 Figs.|—Consiste 
of a weighted pendulum whose rod is carried above the point of 
suspension, the to-and-fro motion of the upper part ca’ by the 
swinging of the weight being transformed into rotary movement 
by an arrangement of ratchet wheels, &c. (February 24, 1892). 


Machinery for Washing Wool: W. R. Lake, 
(E. Mehl, Augsbery, Germany). (6d. 4 Figs.)—Com- 
prises the fellowing features: 1. Pipes distributed over a grating 
for passing warm air through the washing liquid and causing a 
gentle movement of said liquid, which opens the wool, frees it 
from dirt, and keeps it near thesurface. 2. Rotating drums with 
internal partitions and chambers, semicircular protuberances, and 

rforated plates through which water flows through the cham- 
on whereby the wool floating in the water is drawn to and 
repelled from the drums. (February 24, 1882). 

919. Coven Sor Casting Steel Tubes, &c.: B. John- 
son, Pudsey, Yorks. [6d. 5 Figs.|—The core is formed of 
an inner collapsible tube and an outer sheet of thin bright metal, 
which remains in the casting and forms the lining of the hole. 
(February 25, 1882). 

913. Rolling Mills used in the Manufacture of 
Metals: P. Kirk, Wor (6d. 5 Figs.)—Is for im- 
provements on Patents 740 of 1876 and 637 of 1880, and describes 
a mill having a triple “‘ two roll” arrangement, consisting of three 
pairs of rolls so driven that the central pair revolves at a greater 
speed than the outer pair, and so formed that the bloom is sub- 
jected to reduction by the first and central pairs, the third pair 
not reducing the bloom in its passages through the mill in either 
direction. (February 25, 1882). 

5.* Gas Stoves: P. Geofroy-Gomez, Toulouse. 
(2d.}—Is for a gas stove provided with a perforated box contain- 
ing quicklime to absorb the carbonic acid set free by combus- 
tion of the gas. (February 25, 1882). 


916. Machines for Fol Sheets of Paper: H. M. 
Nicholls, London, [(d. 7 fiys.)—Relates to improvements 
on Patent 2534 of 1878, and consists in the further development of 
the folding process therein described for giving the first fold, and 
the adaptation of the machine for use either in combination with 
apparatus for cutting continuous paper into sheets, or as a folding 
machine only. (February 25, 1882). 

917. Reflectors, &c.: H. J. Haddan. (W. Wheeler, 
Massachusetts, U.S.A.) (6d. 13 Figs.J)—Relates to reflectors 
having a reflecting surface generated by the revolution about its 
principal axis of a curve which is constantly variable throughout 
said revolution ; and to modifications thereof. Also to providing 
them with ears and clamps for attachment to electric lamps, &c. 
(February 25, 1882). 

919.* Elastic Fabrics: T. H. Harrison, Derby. (2d.) 
—The fabric is elastic in every direction by being woven with 
elastic wefts as well as elastic warp threads. (February 25, 1882). 


921. Manufacture of Sulphate of Ammonia: J. 
Dem , Elland, Yor: (6d. 3 Figs.}—The ammoniacal 
liquor is conveyed to a boiler by a pump, and is kept at a moderate 
heat for some hours to expel the free ammonia, after which lime or 
soda is introduced, and the heat raised, thereby liberating all the 
ammonia, which is then conveyed to a saturator. (February 25, 
1882). 


922. Tomei and Receiving Audible Signals 
Electricity : A. F. St.George, London. (8d. 2 Figs.) 
—The apparatus is available either as receiver or transmitter, the 


novelty lying principally in the use of a bundle of steel or iron 
insulated wires, not included in the electrical circuit, fixed to the 
back ofthediaphragm. (February 25, 1882). 

925. Earth Closets : W. H. Lascelles, London. [6d. 
3 Figs.J}—The receptacle is formed of two discs mounted on an axle, 
&c., connected by radial divisions, soasto form four or moretroughs. 
The whole is rotated by means of a ratchet and pawl, actuated by a 
handle in such manner that each trough is successively used for 
reception of fecal matter. A hopper at the rearcontains the earth 
and delivers it into the trough which is next to come uppermost, 
the division forming the bottom of such trough serving to close 
the bottom hopper. (February 25, 1882). 

927. Lubricating Steam and Gas Engines, &c.: J. 
J. Royle, Manchester. [6d. 13 Figs.}—Relates partly to 
improvements on Patent 4909 of 1879 to render the lubricator 
capable of feeding graphite to engine cylinders, and consists in 
using a steam jet to exhausta vessel containing the graphite, so 
inducing a current of air by which some of the graphite is carried 
to the jet, and so fed to the cylinders. Refers also to arranging 
enclosed lubricators in connexion with a glass gauge, so as to indi- 
cate the level of the lubricant, and the speed at which it is being 
fed to the engine, &c. (February 25, 1882). 

928." Horseshoes, &c.: T. Grason, Emley, Yorks. 
[2d.}—A plate is placed in grooves in the hoofs, and the shoe is 
fastened thereto by screws. (February 25, 1882). 


929. Hygrometer: L. Boye, Bergen, Norway. [2d.) 
—Is for ascertaining and indicating the degree of saturation of 


steam. (February 25, 1882). 
932. Tem: Hackle, Gill, Comb, and Card Pins 
or Teeth, .: T, Crabtree, Leeds, [6d. 6 Figs.)—The 


articles are contained in a corrugated cylinder or barrel suspended 
over an oven. A rotary motion is imparted to the cylinder while 
the articles are being treated, during which period the operator has 
direct access toits interior. Means are provided for withdrawing 
the barrel from the oven. (February 25, 1882). 

934. Apparatus for Opening, Closing, Sup 
and Locking Window Sash Frames, &c.: J. wre 
ter, thampton. (2d.)—There are’no drawings, and in their 
— arrangement cannot be clearly understoed. (February 
25, 1882). 

935.* Dobbies for Fancy Weaving: J. Shorrock, 

Lanc, (2d.]—Consists of a method of working the 


lattice or pattern motion. (February 27, 1882). 
936. ufacture of C ts and Fabrics: 
and W. Folliott, London. [4d.)—Relates to 


oJ. 
the combination of spun hair with wool, or other fibrous materials, 





the waste heat radiated from the oven for heating the air supplied 
to its interior, and to prevent loss of heat which occurs by reason 
of the dome being exposed to the open air. In addition to the 
ordinary dome another is used, a space being left between the 
two. The air enters this space and is heated therein before enter- 
ing the oven. To aid in heating the air it may be made to take a 
tortuous course. (February 24, 1882). 

. Secondary Batteries : J.W. Swan, Newcastle- 
upon- e@. [(4d.}—Finely divided lead for baw 4 plates is 
obtained by submitting galena, or sulphide of lead, to the action of 
electrolytic hydrogen, or to the chemical action of metallic zinc. 
In some cases the decomposition of the sulphide is effected after 
tt has been applied to the pole plates of the battery, by connecting 
t to the hydrogen pole of an electrolytic bath. Non-corrodible 








in the of carpets, &c. (February 27, 1882). 


945. Saddle Bars: J. L. Reed, Waterford, War- 
wickshire. (id. 3 Figs.)—Is for improvements on Patent 589 
of 1880. Dispenses with the hinged stop and lever for retaining 
the stirrup leather and for disengaging it when a backward strain 
is put thereon; the under part the saddle bar is carried 
further forward, so as to enable said part to be fixed to the saddle 
tree. (February 27, 1882). 

946.* Railway Signalling Apparatus: P. P. Syk 
Diggle, Yorks. (2d.)—In lieu ot the usual fog signals an pe 
ment of arms and levers actuated by the locomotive is used to 
sound a whistle or gong. (February 27, 1882). 


947, Thimbles: E. H. F. Engel, Hamburg, J. 


Hirsch, Stockholm, (2d.]—Attached to the thimble is a knife, 
which may be used by the operator whilst the thimble is on his 
finger. (February 27, 1882). 

952. Compression Pumps for Ammoniacal Gas: C. 
D. Abel, London. (A. Osenbruck, Hemelingen, Germany). 
(8d. 6 Figs.|—Has mainly for object to surround the whole of the 
working of compressing pumps for ammoniacal gas with oil, 
so that they may be relieved from friction and the connexions 
rendered gas tight, while at the same time a r ted quantity of 
oil is injected in front of the pump piston at each stroke in order 
to doaway with dead spaces. (February 27, 1882). 


953. Centrifugal Apparatus for Manufacture of 
Starch Blocks: C. D. Abel, London, = Rudolph and 
Co., Neustadt-Magdeburg, Germany). (6d. 6 Figs.)—A revolv- 
ing vertical shaft, within a stationary casing, carries at its upper 
end a number of radial arms with hooked ends, on which are hung 
receptacles for the starch. When rapidly revolved, the recep- 
tacles assume a horizontal position and the water is expelled 
through their bottoms, which are perforated, the starch remaining 
in the boxes in the form of solid blocks. (February 27, 1882). 


957. Spiral Support: G. E. Va London. 
(P. J. le Belleguic, Paris). (4d. & Figs.|}—Consists of an appliance 
for preventing curvature of the spine, &c., and formed with steel 
bands or blades. (February 27, 1882). 

958, Cutting and Reeling Pa for Telegraphic 

&c.: W. W. Colley, Londen. (6d. 3 Foe. 
Consists of a machine to receive the reel of paper, &c. ; having 
also a plain cylinder, over which the paper passes, and a cylinder 
with cylindrical knives which cut it into strips, the strips then 
passing on to a number of bobbins on a shaft above the two last- 
mentioned cylinders and driven by frictional contact therewith. 
(February 27, 1882). 


968. ree’ f for Cutting Holes in and for Sur- 
facing Metal: C. Scriven, Leeds, [6d. 10 Figs.j—Is for 
cutting out holes in ships’ hulls, boilers, &c. A is the plate to be 
cut, A! the bridge, B thespindle, fixed at one end to the bridge and 
conn by a bolt passing through a hole to the crossbar D, 
which bears on the plate beyond the limits of the proposed hole. 
The fixed spindle has a screw thread upon it, and on this thread is 
the nut F, carrying the cutter disc G loosely mounted upon it. This 
disc is driven by a handle and apinion H, and is provided with three 
cutters fixed in position by wedge-shaped bolts. The feed is effected 














as follows ; the wheel K is fixed to the frame, and the wheel G1! 
forms part of the nut. The two wheels M and N are carried round 
K and G! planet wise, imparting a differential rotary motion to the 
latter. Whenit is required to retire the cutters quickly, the wheel 
M iscast loose from the wheel N by loosening the friction clutch, and 
the second wheel is fixed to the stud by jamming theclutch Oagainst 
the underside of the head of the stud. The specification illustrates 
modifications designed for surfacing and also for cutting elliptical 
holes. (February 28, 1882). 

987. Apgaseine for Preserving Life at Sea: W. 
Wilkins, bridge Wells. [6d. 2 Figs.|—Consists of a 
helmet or hood of waterproof material and filled with air or gas. 
It is provided with a door opposite the mouth which can be opened 
and closed, also with ventilating tubes, &c. (March 1, 1882). 


1024. Construction and Working of Switch Appa- 
ratus for bg te a or Telephone Exchanges, &c.: 
W. E. Irish, Sunderland. [8d. 12 Figs.|—Relates to (1) 
an improved annunciator ; (2) to means for putting two subscribers 
into communication with only one annunciator in circuit; (3) to 
an improved commutator ; (4) to the means of coupling up annun- 
ciators; and (5) to the general arrangement of switch rooms. 
(March 3, 1882). 


1472. Governors for Regulating Pressure of Gas: 
4 on, Sheffield. (6d. 3 Figs.|—The inlet gas valve is 
governed automatically by means of the pressure in the outlet 
pipe acting on the surface of a fluid contained in the governor, and 
thereby raising or lowering a float connected directly with the 
inlet valve. (March 27, 1882). 


2644. Underground Electrical Conductors: L. 
Varicas, London. (G. Richardson, Philadelphia, U.S.A.) 
(10d. 34 F'igs.|}—When the wiresare bare they are laid in a prepared 
trench and run in with hydraulic cement, which both holds and in- 
sulates them. When they are covered they are placed in tubes 
or channels formed in blocks of earthenware which are jointed 
end to end. Provision is made for testing boxes and side branches, 
and the invention also includes tools for trowelling and scraping 
the surface of the newly laid cement. (June6, 1882). _ 4 


2690. Brushes: J. Wetter, New Wandsworth. 
(Eagle Metallic Brush Company, Mass., U.S.A.) [4d. 4 Figs.|— 
Relates to wire brushes and consists in attaching the sheet of india- 
rubber, which holds the wiresto the handle, by means of a curved 
metallic rim}having pins attached thereto, the latter passing 
through the rubber into the handle. (June 8, 1882). 


2744, o-Electric Machines and Electric 
Motors: J. Imray, London, (J. J. and T. J. MeTighe, 
Pittsburgh, U.S.A.) (6d. 9 Figs.|—The armature is wound 
Gramme fashion and, as illustrated, hasa length about equal to its 
diameter. Its core is composed of a number of rings a a of 
angular or rectangular cross section, each with a piece about the 
width of a coil cut out of it. The rings are pl together to 
form a cylinder with all their slots in line, and the coils, ae | 
wound on a mould, are slipped through the opening and threaded, 
one by one, on the core until it is filled, as in Fig. 2. The ringsa 
are then worked round until no two of the openings are in line, 
and these are secured by bolts ee, passing through them, and the 





non-magnetic end pieces BB. The commutator is formed of a 
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and is afterwards turned down to an even face. The ba 


rs are 
bent up at their inner ends for connexion with the wires. The 


field magnet has only one coil Q. The south pole § is carried by 
two arms (not shown) branching from the base P. (June 10, 
1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 





ON THE IRON INDUSTRY OF HUNGARY.* 
By A. Ritrer V. KErpety, Buda-Pesth. | 

THE metallurgical industry of Hungary may be said to 
be quite as old, and at the present time, at least, quite as 
fully developed, as that of the neighbouring States lying 
to the west and to the south-west. Ata depth of about a 
foot from the surface of the ground, in the midst of beauti- 
ful vineyards, remains of iron slag have been found, which 
show that centuries ago, and notwithstanding the 150 
years’ dominion of the Turks, iron was produced in 
Hungary by the methods then in vogue. Even in the 
time of the Romans, and in the first century of our era, 
the excellent iron ores of Hungary were mined not far 
from the famous Trajan road and the Roman colonies 
lying near thereto. ‘There are, indeed, written descrip- 
tions extant of the working of iron mines in Upper 
Hungary in the years 1326 and _ 1408, especially in the 
neighbourhood of Gémérer and Zipser. In the latter 
year a feud broke out, in speaking of which, reference is 
made to the well-known Dobschauer ironstone mines and 
works lying along the stream of the Géllhitz. But the 
great antiquity of the iron industry in Hungary cannot, 
of course, be regarded as in any sense a criterion of its 
subsequent progress and present state of development. 
On the contrary, we find that the iron manufacture of 
Asia, which was carried on 1500 years before the Christian 
era, has, in the subsequent 3500 years, made practically 
no progress whatever ; while the iron industry of Europe, 
which is of much more recent origin, has, as we may with- 
out hesitation affirm, arrived at the highest stage of 
development. But even in Europe, as we know, this 
development has not proceeded by regular gradations, 
but has, in some cases, influenced by some sudden or 
exceptional impulse, made rapid and enormous strides. In 
countries with more limited means of production and 
inferior demands, it has not been easy to follow the 
improvements and innovations that have been made from 
time to time in the technology and practice of the iron 
manufacture ; and hence, without absolute retrogression, 
they were in such a position that they could only very 
gradually avail themselves of such progress. In Hungary, 
the conditions requisite for the successful prosecution of 
the iron industry were not always the most favourable, 
notwithstanding the extensive and excellent deposits of 
iron ore of which the country is possessed. The diffi- 
culties in the way of obtaining the necessary supplies of 
suitable fuel, has in Hungary, as in many other countries 
and especially in the neighbouring State of Austria, tended 
to hinder the development of the iron trade ; and although 
we have now arrived at a knowledge of how to meet our 
necessities in some degree by the successful use of inferior 

ualities of fuel, the absence of fuel supplies of a better 
Tesstigtion still remains a great hindrance to the extension 
of our metallurgical] industry. : . 

The largest, if not also the most important, section of 
the iron trade of Hungary is compelled to use vegetable 
fuel for the smelting works, of which we have now alto- 

ther forty-eight erected, possessing sixty-eight blast 
urnaces. Of this number only one works, Keschitza, 
uses coke; one other uses coke and coal, Kalan; another 
uses charcoal and coal, Anina ; one uses one-half charcoal, 
Theissholz ; and the remainder use only charcoal with an 
admixture of Buchen Kohle. i 

The ironstone deposits of Hungary, in regard to their 
richness, variety, and extent, are not inferior to those of 
the most highly favoured of neighbouring States. 
Spathic iron ore deposits and masses of considerable 
thickness and extent are found in the districts of 
Gémiérer, Zipser, Abanjer, Tornaer, Sohler, Liptauer, 
and Szérenyer. The Dobschauer Erzberg (iron mountain) 
with its numerous deposits, which, in some places, run to 
a thickness of 36 metres, and even more, yields ores, 
mainly worked in the open, which have a content of 2 per 


* Paper read before the Iron and Steel Institute at 
Vienna. 
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block of vulcanite with metal bars ¢ passed through it endwise, | cent. to 4 per cent. of manganese, and 36 per cent. to 42 


| per cent. of spathic iron of great purity and value. On 
one side of the Dobschauer along the valley of the Sajo, 
and on the other side along the valley of the Gilnitz, 
there are numerous spathic and brown iron ore deposits, 

uite as important as those of the mountain itself, and 
dovceged to an even larger extent. Of late years much 
importance has been attached to the spathic and brown 
iron ore deposits of the Zipser district, especially in the 
vicinity of Rottenbach, owing to the export trade with 
Upper Silesia. These deposits likewise furnish to the 
works in Zrzinyetz district (in the Austrian part of 
Silesia) the ter part of their iron ore supplies, from 
their own mines in the Zipser district. In the districts 
already named, and in most of the iron ore bearing 
districts of Hungary, there are brown and spathic iron 
ore deposits, in some cases intermixed with red iron ore. 
The mine of Gimérer near Récze, which yields porous 
bismulmigen containing 40 per cent. to 61 per cent. of iron 
(brown ore), has an extent of 44 kilometres And a thickness 
of 4 to 37 metres. 

The Salgo-Tarjan, the Rima Muranger, the Monta- 
naerar Heinselmann, and several other smelting works of 
limited extent, have in this district their most consider- 
able mines. The first-named society is connected to the 
Erzberg by a rope tramway 15 kilometres in length with 
its projected new smelting works, and undertakes the 
duty of transporting the iron ore of the Montanaerar for 
Theissholz as far as the regular railway. 

Another considerable deposit of brown and red iron ore, 
which has not yet been fully opened out, is found in the 
Batsoder district, near Telekes and Rudobanga. 

The iron and steel works of Witkowitz, in Moravia, 
have joined the Erzievier, of which it has acquired a lease 
from the Arier, by a Schmal spurige railway, with the 
Banreve-Feled railway by Barezika, and a considerable 
development of mining enterprise has thus been brought 
about in this district, 600,000 Zollverein centners having 
been worked during five months of the year 1881. 

Of greater importance to the iron trade of Hungary 
| than any of those already named are the mines in the 
| Hunyader district, which contain extensive deposits of 
| brown iron ore, merging, in some cases, into red. 
| partial interruptions, their deposits are known to extend 
| ie a distance of more than thirty kilometres. At Gyalar, 
which is the property of the Montanaerar, the principal 
deposit reaches a thickness of 100 metres. The ore is 
almost entirely free from impurity, and in the lower 
deposits it has a content of 3 per cent. to 8 per cent. of 
manganese, with 41 per cent. to 50 per cent. of iron. It 
is smelted by the * seaeReenccts Company in Govasdia in 
charcoal blast furnaces. 

The scarcely less important deposits of the Krénstadt 
Company, which are also worked in the open, belong to 
the same series, and are smelted partly at the works of 
Kalan and partly at the works of Ruskitza. 

Magnetic iron ore, which is found in pockets of large 
dimensions, is chiefly smelted in the blast furnaces of the 
Staats Eisenbahn Gesellschaft at Reschitza, and the other 
works in that neighbourhood. Ores of this class are also 
found near Theissholz in Gémor, near Metsenseifen, in 
the Zipser district, and in the Mamaroscher district, 
partly alone, and partly in admixture with other ores. 
Iron glanz of the most remarkable purity is the material 
chiefly employed in the blast furnaces of the Géméor 
district. Analyses of ores of this class will be found in a 
work published by the writer in the year 1876, and 
entitled ‘‘ Eisensteine u. Eisen Erzengnisse Ungarus” 
(The Iron Ores and Iron Productions of Hungary). From 
these analyses it will be seen that some of the Upper 
Hungarian spathic and brown iron ores contain copper, 
but, by a careful separation of the copper contained in 
such ores, there is no difficulty in using them for the 
manufacture of pig iron of high quality; and they are 
actually so used, more es nui when exported. Phos- 
phorus is found only in a few of the deposits of the Gémér 
district. The greater part of the ore is so pure that it can 
be used for the production of the best brands of Upper 
Hungarian iron. Sulphur is contained in some of the 
ores of Hungary, chiefly in the form of baryte, which, 
whether existing in veins or diffused throughout the mass, 
can be separated without difficulty. 

The smelting works of Hungary have become accus- 
tomed to respond to the demands for their pig iron, and 
can, considering the materials they require to employ, 
produce iron of a very excellent quality. Seeing that the 
fuel used, as already stated, consists chiefly of charcoal, 
the future of the Hungarian iron industry must depend 
upon the production of iron of superior excellence, all the 
more so as it is becoming necessary to bring the charcoal 
from still greater distances to the works, and the cost of 
production is thus materially enhanced. To the increasing 
difficulty of procuring supplies of charcoal must be attri- 
buted the fact that the export of iron ores from Upper 
Hungary has so greatly augmented, until it has now 
reached a total of about 2,500,000 Zoll. centners per 
annum. The most important smelting works of Upper 
Hungary, especially those of Count B Andrassy, with 
five blast furnaces, those of the family Sarkang, with 
three blast furnaces of their own and two others res on 
lease, the two blast furnaces of Smitsan, and the two 
blast furnaces at Krompach, draw a great part of their 
supplies of charcoal from the Zemplin and even from the 
Marmarouk districts, the distance yarying from 300 to 
380 kilometres. For the two Aerarisch blast furnaces in 
Theissholz in the district of Gémér, a part of the charcoal 
supplies for the current year will be taken from the 
Ungher district, a distance of 280 kilometres. 

To the facilities aecorded for the transport of the raw 
materials required, and the desire of the Hungarian State 
Railways to facilitate development of our iron in- 
dustry, must be attributed the fact that the charcoal 
can be brought from such long distances with advantage, 








notwithstanding the relatively low prices of our pig iron. 


With | 


The State railways have provided a description of wagon 
specially adapted for the transport of aaneen), each 
wagon being equal ‘to carrying 100 metrical centners, and 
grants for long distances low rates of freight, which are 
not at all behind the well-known special tariffs of England 
and Germany. 

(To be continued.) 








NOTES FROM THE SOUTH-WEST. 


Neath Harbour and New Docks.—These important works 
are proceeding rapidly, and every confidence is entertained 
that Mr. Daniel will succeed in completing his contract 
within the time specified. In order to accomplish this 
end Mr. Daniel has made arrangements for procuring 
electric lights, so as to enable the men employed to work 
at night. 


Restarting of the Cwmglo Colliery.—On Monday this 
colliery, which is near Bedwas, was restarted by a new 
company. Among the principal shareholders are Mr. T. 
Thomas, M.E., Bedwas ; Mr. E. Thomas, J. P., Tyewyn; 
Mr. Thomas, Ynyshir Colliery, with several other 
influential mg ge This company is also in negoti- 
ation with Mr. T. Thomas, Jun., proprietor of the Bedwas 
Llantwit Colliery, for the purpose of taking over the 
rights of minerals which he has in his possession. Several 

rsons are already employed in clearing and excavatin 

or the purpose of erecting additional machinery requirec 
for working operations. 


Advance of Colliers’ Wages.—Messrs. Forster and Co., 
of the Bonville’s Court Coal and Iron Company, Saun- 
dersfoot, have announced that on and after the Ist 
proximo they have determined to make an advance of 
5 Ee cent. to the workpeople employed at their Bon- 
ville’s Court, Kilgetty, and Grove Collieries. 


The North Wales Collieries.—It is the intention of the 
North Wales colliery proprietors to seek an interview 
with Mr. Gladstone, for the purpose of further develop- 
ing the North Wales ccoliatle Trade in North Wales 
has been dull for some time, and a threatened strike, of 
which notice has been given, will only aggravate matters. 


| Ashton Vale Iron Company (Limited).—The directors’ 
| report states that, after payment of debenture and other 
interest, the loss on the operations of the company for the 
financial year ending June 30, 1882, amounts to 2559/. 
4s. 5d. e furnace has been kept in work throughout 
the year, but still with unsatisfactory results. The coal 
measures at South Liberty have, however, improved, 
and the working of this colliery begins to promise more 
favourably. 


Cardif.—Speaking as a whole, the steam coal market 
can scarcely be said to have lost any of the firmness which 
has for so long characterised it. There is still only a 
limited business for engagements over next year. A con- 
tract for 60,000 tons of steam coal has just been given by 
a leading Liverpool steamship company toa on house. 
The exact prices have not yet transpired, but it is known 
that they are good. The demand for small coal shows no 
symptoms of declining ; a rise of about Is. 6d. per ton 
has taken place since the commencement of the year, and 
it seems that for the present, at all events, it will be main- 
tained. Patent fuel manufacturers continue to ask 
materially advanced prices. There is a good demand, and 
a marked firmness in the prices of No. 3 coal. With 
respect to imports, a considerable quantity of iron ore has 
come to hand, principally from Bilbao, but the market for 
this article does not show much change. Last week’s 
clearances comprised 122,272 tons of coal, 1075 tons of 
iron, 400 tons of patent fuel, and 110 tons of coke. The 
imports comprised 11,613 tons of iron ore from Bilbao, and 
1268 tons from other sources. 


The Forest of Dean.—There is every probability that an 
advance of wages will be given to the colliers on the 1st 
roximo. One of the largest employers of labour in the 
‘orest has intimated the intention of his firm to give their 
employés an advance of 5 per cent., at the same time rais- 
ing quotations ls. per ton. 


Newport.—Steam coal is still in very active request, 
shippers being well supplied with tonnage, and orders 
coming forward with regularity. Prices remain firm. 
The iron and steel trades present satisfactory features. 
In pig, manufactured iron, and steel great firmness is 
exhibited, and orders can be booked in considerably larger 
quantities than is actually the case were sellers inclined 
to throw away their chances of higher prices in the future. 
Business in tin-plates is encouraging, although circum- 
stances are not going altogether in favour of an improve- 
ment in this branch. During the week a large quantity 
of iron ore has come in from Bilbao, the imports having 
amounted to nearly 20,000 tons. Last week’s clearances 
comprised 45,897 tons of coal and 630 tons of iron. These 
630 tons were forwarded to Cape Town. 





Sream oN TrAMWAYs.—The light engines on the Dews- 
bury and Batley line have been doing excellent work of 
late, each engine drawing two cars and upwards of 160 
passengers. Such lines as this, conducted on strictly 
economical principles, with directors’ fees at a minimum, 
cannot fail to find favour with the public. There is some 
talk of working poe ga stages, equal to carrying the 
people at 4d. per mile. The gradients on the extension 
are equal to those at Wigan. The Stockton and Dar- 
lington tramways, worked by seven of Merryweather’s 
steep gradient engines (which are absolutely smokeless 
and free from vapour or steam) have been running two 
cars to each engine with 160 passengers. One of the 
gradients on which these engines run with this heavy load 
one in eighteen, with a number of inclines of one jn 
wenty. 
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tific men and others a powerful source 


WIMSHURST'S INDUCTION ELEC- of static electricity, it can made and sold 
TRICAL MACHINE. at a remarkably possi price. Mr. Wimshurst, hav- 

Tue history of induction electrical machines, of | ing himself constructed several experimental ma- 
which perhaps the Holz machine is the best known | chines of the same type, has been enabled to bring 
modern type, dates as far back as about a hundred | the design to a very high degree of perfection, and 
years ago, when the immortal Volta, the father of | in its improved form the instrument is it now being 
electrical science, added the electrophorus to the | introduced by Messrs. Paterson and Cooper, of 
apparatus of the electrician ; and just as the cele- Little Britain. An apparatus of this class has been 
prated pile of the same pioneer or the modification ' recently made by Mr. Wimshurst, and is, we believe, 
of it to which he gave the name of the ‘couronne | the most powerful electrostatic induction generator 
de tasses” must ever be regarded as the type and | in existence; with it all the most brilliant and power- 
precursor of all voltaic batteries, so must the electro- | ful effects of static electricity may be produced with 
phorus be regarded as the origin and germ from | no more expenditure of power than can comfortably 
which have been developed all the electrostatic in- | be transmitted by the turning of a wheel by one 
duction machines of the present day. |hand. This machine, which we have had oppor- 




















We have from time to time in the pages of | tunities of seeing at work under atmospheric condi- 
this journal, described and referred to the induc- | tions that would be fatal to the working of a Holz 
tion machines of Bennett,* Nicholson,+ Holz,t machine, and at a time when all its parts were 
Carré,§ Bertach,|| Varley, Sir William Thom- | covered with dust, is capable of giving dense bundles 
son,** Tépler,t+ and Voss,t{ all of which may | of spark discharges in the open air, upwards of 7 in. 
more or less be regarded as modifications of Volta’s | long between its terminals, and when small Leyden 
electrophorus, and all of which depend for their | condensers are attached to its terminals the sound 
action, in part or in whole, upon the building up | of the discharge is almost deafening. The discharge 
from a small initial charge of electricity, and by a | is capable of piercing all the pages of a Bradshaw’s 


succession of inductions and counter inductions, 
a far more powerful and accumulated charge 
capable when desired of producing the most bril- 
liant effects of static electricity. 

Up to within a very recent period the most power- 
ful and certainly most widely known machine of this 
class was that introduced by Mr. Holz, of Berlin, in 
1865, and which is to be found in all the important 


physical laboratories, but the Holz machine has one | 


very serious disadvantage, and that is its depend- 
ence upon a favourable state of the atmosphere for 
successful working ; in a climate such as ours in 
England, there are comparatively few days in the 
year when a Holz machine can be made to work 
without great coaxing and difficulty unless means be 
adopted for artificially drying the air in the 
immediate neighbourhood of the revolving plates ; 
moreover, the cost of the machines has always 
been very great. A little more than a year ago Mr. 
Voss, also of Berlin, introduced an extremely inte- 
resting form of Tépler’s machine, which we de- 
scribed at the time ;§§ this was remarkably in- 
dependent of atmospheric influence, appearing 
to work almost as well in damp weather as in dry, 
but its form did not admit of a number of plates 
being united to the instrument, as in the compound 
Holz machines, without very largely and inconve- 
niently increasing its bulk. 

We illustrate on the present page a highly in- 
teresting and valuable machine, the invention of 
Mr. James Wimshurst, one of the Consultative Staff 
of the Board of Trade, which, while possessing all 
the power of the best Holz machine, is as com- 
pletely independent of the state of the atmo- 
sphere as is the Voss machine, and what is 
perhaps more important to the majority of scien- 





* See ENGINEERING, vol. xxiii., page 319. 

+ Ibid.,,vol. xxiii., p. 319.  t Ibid., vol. xxii., p. 27. 
Ibid., vol. xxii., p. 26. || Ibid., vol. xxii., p. 26. 

i Ibid., vol. xxiii., p. 319. ** Thid., vol. xxiii., p. 319. 

tt Ibid., vol. xxxi., p. 567. $f Jbid., vol. xxxi., p. 567. 

§§ Zbid., vol. xxxi., p. 567. 


| sixpenny railway guide, and most of the brilliant 
| effects of the discharge through vacuum tubes may 
| be exhibited in a most remarkable degree. This 
machine consists of twelve circular discs of ordinary 
window glass, 32in. in diameter, mounted upon an 
| insulating spindle, which, by simple multiplying 
| gear, can be rotated at a high velocity by hand. 
| These discs rotate between twenty-four rectangular 
slips of window glass, twelve above and twelve 
os ol the axle, the space between the upper and 
the lower sets being sufficient to allow the spindle 
to pass freely between them. These slips are not 
fixed in any way, but are simply dropped into 
grooves to receive them, and can in a few 
minutes be all removed, cleaned, and replaced ; 
they are not coated with varnish or any other 
insulating substance. The rotating discs run 
freely between the plates without touching them, 
so there is no friction in the working of the 
apparatus except at the bearings, which is in- 
considerable, as the discs, being of thin window 
glass, are extremely light. It is true there is a 
series of paper ‘‘ armatures” or combs on each side 
of the spindle which rest against the revolving 
discs, but then contact with them is of the lightest 
possible character and offers no resisting friction to 
the working of the machine. Mr. Wimshurst has 
effectually protected the apparatus against one 
defect to be found generally in induction machines 
with several plates; that is, the existence of 
different polarities in the armatures on the same side. 
For the successful working of the apparatus all the 
armatures on one side should be positively elec- 
trified and all those on the other side should be of 
the opposite sign; generally in compound in- 
duction machines this is not the case, and a 
large proportion of the useful effect is lost by 
neutralisation. To prevent this Mr. Wimshurst 
connects all the armatures on one side together by 
a fine wire, which terminates on the outside of the 
case and serves as a conductor for giving to the 
apparatus its initial charge, which can be produced 








by an electrophorus or by an ebonite rod excited by 
friction. 

In the smaller machines which are being made by 
Messrs. Paterson and Cooper, and which are shown 
in the illustration, a small frictional plate machine 
of the ordinary type is fixed at fone end of, and 
within the case, for the purpose of producing the 
initial charge, but this addition, while making the 
whole apparatus very complete and self-contained, 
adds considerably to the expense. If the machine 
be well insulated the smallest possible charge is 
sufficient to start the induction, and in our opinion 
a very much smaller and less costly generator for 
this purpose might with advantage be substituted 
for the extra plate machine. 

There can be no doubt that Mr. Wimshurst has 
added a very valuable instrument to the labora- 
tory of the physicist, and we feel sure when it 
becomes known that powerful electrostatic induc- 
tion machines can, by carrying out his principle of 
construction, be made with the simplest possible 
materials and at remarkably small cost, it can only 
be a matter of a short time for these interesting 
machines to take the foremost place among electro- 
static generators, and another will at the same time 
be added to the long list of honoured names who 
have advanced the science of electricity. 





THE IRON AND STEEL INSTITUTE* 
THE EXcURSIONS IN VIENNA. : 
WE gave an account last week of the proceed- 
ings of the Iron and Steel Institute at Vienna, so 
far as its meetings for reading and discussion of 
papers were concerned, and we have now to deal 
with the excursions. 


THE ARSENAL. 

Of the three afternoons devoted to excursions in 
Vienna itself, the first (that of the 19th ult.) was spent 
entirely in a visit to the Arsenal. The interest 
attaching to this visit was on the whole rather histori- 
cal than professional. The visitors were conducted 
through the new and very handsome buildings near 
the entrance, which serve in part as a store for rifles 
and in part form a historical museum of ancient 
weapons and armour. The magnificence of these 
buildings and the gorgeous nature of the moresque 
decorations formed a general subject of admiration. 
After this the transport magazines and other similar 
stores were visited, and lastly the iron foundries and 
machine shops. Two types of gun seemed to be in 
hand ; cast-iron guns intended to be lined with 
steel tubes, and larger guns of Uchatius bronze. 
The composition of this metal—according to one of 
the officers in charge—was in no way whatever a 
secret; it was simply an alloy of 92 per cent. 
copper and 8 per cent. zinc, the greatest possible 
pains being taken to insure the perfect purity of 
both metals. The most novel and interesting 
thing about the work was the way in which the 
hardening of the Uchatius metal, about which much 
has been said, was effected. The process was not 
shown in operation, but was explained by those in 
charge. It consists simply of what we should call 
‘* drifting” the metal by forcing through it cast- 
steel rings, gradually increasing in diameter. The 
rings are convex on their outer surfaces, so that 
they do not cut the metal in any way, but simply 
rub against it, and they are forced through by 
means of an enormously powerful hydraulic press, 
worked at a pressure of 250 atmospheres. The in- 
crease of diameter consequent on this operation is 
very great, accompanied of course by a great dimi- 
nution of thickness. It would be exceedingly 
interesting to know the final condition of the 
metal both as to its elasticity (for it must have 
been strained far beyond its limit) and as to its 
specific gravity. Information on these points was 
not, however, given. About the foundries, so far 
as we saw them, there was nothing special to be de- 
scribed, and the manufacture of cartridges and so 
forth, although always interesting to see, does not 
embrace any novelties which will be interesting to 
our readers. The visitors were conveyed to and 





* Errata.—In our last issue on page 299, column 3, 
line 33 from top, for manned read managed ; page 299, 
column 3, line 36 from bottom, for Wittgenbach read 
Wittgenstein ; page 299, column 3, line 22 from bottom, 
insert useless before phosphoric; page 301, column 2, 
line 7 from bottom, for were read was; page 302, 
column 3, line 32 from bottom, for silicide of manganese 
read silicon and manganese; page 303, column 1, line 21 
from bottom, for friend read friends ; page 303, column 3, 


line 12 from top, omit the word mould ; page 304, column 
1, line 26 from bottom, for could read would. 
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from the arsenal in omnibuses specially provided by 
their hosts. 
THE KAHLENBERG. 

The meeting on Wednesday, the 20th ult., began 
at 9 o’clock instead of 10, in order to allow of a some- 
what earlier adjournment for the expedition to the 
Kahlenberg. In order to enable as much as possible 
to be seen of the Danube, visitors were conveyed 
down the Donau Canal in small steamers to the 
point where it reaches the river below the city, and 
there transferred to a largersteamer which took them 
upstream to Nussdorf, lunch being provided on 
board the boat. At Nussdorf a change was made 
tothe Kahlenberg Railway, a rack rail line on the 
Righi system, but having a steepest inclination of 
only 1 in 10, instead of an almost uniform slope of 1 
in 4. This line is double throughout, and was con- 
structed before the rope railway, which, by the 
way, is now entirely disused. The situation of the 
Kahlenberg is a very interesting one, forming as it 
does the extreme eastern spur of the Alps. Its 
sides fall steeply down to the river, and beyond it on 
the east there is nothing in the way of mountain 
across the wide Hungarian plains until the eye 
reaches the western or ‘ Little” Carpathians, which 
were clearly visible in the distance. Vienna lies 
below like a panorama, and on the west and south 
the ramification of the Wiener Wald and the Styrian 
Alps, whose nearer acquaintance was to be made 
later on. The City of Vienna was the host of the 
Institute on this excursion, hospitably entertaining 
the members to dinner at the Kahlenberg Hotel, 
from which later in the afternoon a return was made 
by railway to Nussdorf, and thence by small steamers 
down the canal to the suspension bridge. The ex- 
cursion was a very enjoyable one, but it is to be 
feared that it gave the Wiener Tagg-blatt some 
excuse for its good-humoured jokes about the 
members of the ‘‘ Lunching and Dining Institute,” 
whose ordinary name conditioned their stomachs 
rather than their work ! 


Tue PotyrecHNicuM—TEsTING PLANT. 

By commencing papers again at 9 o'clock on the 
last day of meeting a good morning’s work was got 
through before the close of the nreeting, as would 
be seen from our last week’s report. Again, as on 
the Tuesday, members were entertained to lunch in 
the Volksgarten, where military bands on both 
occasions discoursed most excellent music. These 
luncheons, it should be mentioned, were on the 
invitation of the Austrian Iron Trade. For the 
afternoon there were a number of alternative 
excursions and invitations. The majority of mem- 
bers visited some of the magnificent buildings, 
which now are nearly finished, on the outer side of 
the Ring Strasse. The Parliament’House, the Uni- 
versity, and other buildings were visited under the 
guidance of their architects, who had very kindly 
offered to show and explain their construction. 
Only one opinion was expressed as to the beauty of 
these buildings, and as to the wonderful way in 
which Vienna has been, within only a very few 
years, improved by them—transformed indeed until 
it bids fair to be the very finest city in Europe. 
Other members went on purely pleasure excursions 
to Schénbrunn and the environs, and others to the 
railway works at Floridsdorf. To some Professor 
Jenny showed his testing plant and collection of 
models at the Vienna ‘‘ Technical High School” or 
Polytechnicum, and as this has considerable in- 
terest in itself, and a special interest in connexion 
with Dr. Wedding’s paper read at the meeting, we 
propose to say something about it here. 

The Polytechnicum of Vienna is naturally the 
largest in the Austrian empire. Its students 
number about 1400, and for teaching staff it has 
28 professors in ordinary, 7 extraordinary pro- 
fessors, 31 Privat-docenten and other téachers, and 
27 assistants. It comprises four distinct schools, or 
as we might say faculties, the Ingeniewrschule for 
roads, railways, and hydraulic engineering, the 
Bauschule for building and architecture, the 
Maschinenbauschule for mechanical work generally, 
and the chemische Schule for technical chemistry. 
The full curriculum in the first two departments 
covers five years, in the two latter four years. It 
will be remembered, of course, that the instruction 
in an institution of this kind is not intended to 
supplement practical work, as in our engineering 
schools, but rather to take the place of it altogether. 
A young man who has finished his course at the 
Polytechnicum, although he has done nothing 
which we should call ‘‘ practical work,” is in the 
same position as is, with us, a young man who has 





finished his ‘‘time.” Both are supposed to be 
prepared to go into an office or works and com- 
mence the earning of a salary. Under these 
circumstances collections of models which are 
quite unknown with us, and which are, in fact, 
almost entirely unnecessary under our conditions, 
form an important and essential feature in every 
German Polytechnicum. The student has to 
learn from them, as far as he can, what our 
apprentice learns by seeing and handling actual 
machines themselves in the workshops. It is 
worth while drawing attention to this point, 
because the absence of such collections has some- 
times been pronounced to be an almost incompre- 
hensible defect of all our English institutions, 
while in reality it-is a direct result of the different 
system adopted throughout by us. It is only 
necessary to say here further that the Modell 
Sammlung at Vienna is a very larye and useful one. 

The mechanical or engineering laboratory, which 
was instituted by Professor Karl Jenny about ten 
years ago, and remains under his care, contains 
three testing machines. Of these one is an old 
single lever vertical machine, of somewhat primi- 
tive form. It is used only for small loads up to 
15 tons. The lever is a wooden beam divided 
in the ratio 1:10 with main knife edges 10 in. 
wide, the maximum pressure being therefore 
only 1.5 tons per inch length. There is no 
sliding weight, the weights being simply placed 
on ascale pan as required, the elongation of the 
piece being taken up by screws connected to the 
crosshead holding its lower end. Pains have been 
taken to secure that the piece should be held truly 
axially and so forth, but practically the machine is 
used now only for wire, belt:., ropes, &c. 

Professor Jenny's other machines are both of the 
Werder pattern, made by the Nuremberg firm of 
Klett and Co. (now a limited company), of which 
Herr Werder was the director. This type of ma- 
chine has found much favour on the Continent, 
but as there is not, we believe, a Werder machine 
in this country, it will be worth while to describe 
its principle. We intend shortly to illustrate it 
in detail. It isa horizontal machine, of the type in 
which the load is applied by means of a hydraulic 
press and measured by dead weight and levers 
(as by Mr. Kirkaldy), the speciality consisting in 
the mode in which the dead weight and _ hy- 
draulic arrangements are combined. The sketch, 
Fig. 1, which is of course not drawn in any 











way to scale, will suffice to explain its con- 
struction so far as this matter is concerned. Here 
A is the frame of the machine, B the hydraulic cy- 
linder with its ram C, and D the test-piece of which 
the one (left-hand) end is held in a fixed grip con- 
nected with the machine. At the outer end of the 
rain is placed a knee lever L, whose fulcrum G 
forms part of the ram, and of which one arm, G H, is 
much longer than the other, G F. The weights are 
applied in a scale pan at W, while the end F of the 
short arm is connected by links E to the right-hand 
end of the specimen. Suppose now the lever L to 
be resting on the support K, and any required 
weight to be put in the scale pan at W. This weight is 


capable of exerting a stress (w x ¥ a) in the speci- 


men. Water ispumped into the cylinder, andthe ram 
moves forward, carrying with it the lever and links, 
and stretching the piece correspondingly. As soon as 
the piece has stretched as much as the load 


(w x at ) can stretch it, it ceases to elongate 


further, the point F becomes stationary, and if the 
pumping be continued the lever L must move on F 
as a fulcrum, the weight W lifting. The instant, 
however, at which the piece ceases to elongate 
under the load is known exactly by the use of a 
delicate level placed on L, which indicates the 
moment at which it begins to rise. The elongation 
can then, if required, be measured, and the load 
increased, and the process repeated until the piece 
breaks. It is obvious that very considerable errors 
might be easily introduced if the distance F G were 
at all considerable. This short arm is, however, 
made only three millimetres, while the distance 
G H is 1500 millimetres, the leverage being, there- 
fore, 500; 1, The possibility of using this enormous 





leverage in a single lever is the main advantage of 
the machine. It obviously allows extremely smal] 
weights to be used, and of course reduces the 
number of knife edges. It is obviously impossible 
to check the three millimetres distance by direct 
measurement, while it is equally clearly essential 
that it should be absolutely accurate. For securing 
this there is connected to the machine at another 
place a controlling lever and scale pan, with a lever- 
age of 10 tol pes which can be used to balance 
and therefore to check, the pull at W. We shall 
defer further description of this apparatus until we 
describe the machine in detail, when, too, we shall 
discuss further its advantages and disadvantages ; 
both certainly exist. 

The larger of Professor Jenny’s machines is 
capable of exciting a pull of 100 tons, and can test 
either in tension, compression, bending, or torsion, 
It has a ram about 11$in. in diameter and 14 in. 
stroke, and its knife edges are 14} in. wide, which 
gives a maximum pressure of 7 tons per lineal 
inch. It can take in a length of about 25ft. The 
machine is, of course, horizontal, and the specimen 
lies so low that it can only be seen by looking down 
on it from above, somewhat as in Mr. Kirkaldy’s 
machine. Professor Jenny has given much atten- 
tion to the measurement of the elastic extensions of 
iron and steel, and has devised special apparatus 
for the purpose. We must, however, defer our 
description of this until we are able to illustrate it. 
It will be sufficient here to say that the measure- 
ments are made by micrometric arrangements 
adapted for very fine reading, without the use of 
leverage, either optical or mechanical. Professor 
Jenny considers that he can trust his apparatus to 
indicate safely ;¢55 of a millimetre ; by estimation, 
roboo of a millimetre can be obtained, but errors of 
observation are probably greater than the smaller 
reading, so that the larger quantity (about .;45, in.) 
only is relied upon. Apparatus of corresponding 
delicacy is used for measuring deflections and 
angles of distortion. The fineness of this work is 
extremely beautiful. The students of the Poly- 
technicum attend demonstrations made by the pro- 
fessor, but do not themselves (as with us under 
Professor Kennedy at University College) make 
graduated series of experiments, a point of differ- 
ence in which we venture to think we have the 
advantage. 

The concluding evening of the meeting in Vienna, 
Thursday, the 21st ult., was spent entirely in fes- 
tivity, the Austrian Society of Engineers and Archi- 
tects inviting the visitors to a concert and ball in 
the hall of the Gartenbau-Gesellschaft, where at least 
one of our hosts showed himself as much at home in 
a—ne® cotillon as in looking after visitors’ 
tickets and arranging excursions. It is satisfactory 
to our national vanity to think that Mr. Hardy 
must surely be from his name as much English as 
Austrian. 

Tue Nevsera Iron anp Street Works. 

On the Friday morning the members of the 
Institute who had chosen the alternative of the 
Styrian excursion, left Vienna by special train at 
7 a.m. for Neuberg over the Semmering Pass. 
Probably from seventy to eighty of the ‘English 
members took part in this excursion, the number 
who went to Buda-Pesth (where, however, the attrac- 
tions were almost wholly of the festive kind) being 
considerably larger. A very fine morning fortu- 
nately allowed the beautiful scenery of the Semmer- 
ing Pass (2892 ft. above the sea, and 2460 ft. above 
Vienna) to be seen to great advantage. The line, it 
may be remembered, is one which was constructed 
in the face of enormous natural difficulties, and 
it remains a lasting and worthy monument to 
the skill and patience of the Austrian engineers. 
The average gradient on the northern slope of 
the pass itself is 1 in 42, and in places it reaches 
1 in 40 and 1 in 39. A number of different 
locomotive systems were proposed in order to work 
these gradients, but eventually any idea of using 
rack rails or other such expedients was given up, 
and the line has throughout been worked by 
engines on the ordinary principle, but of course 
specially designed to gain the necessary adhesion. 
The length of 25 miles, which includes the pass 
itself, cost upwards of 1,500,000/. It contains one 
viaduct of 900 ft. in length, with a — of 
1 in 40, and fifteen tunnels, of which the longest, at 
the summit, is 1500 ft. in length. 

The stopping-place for the first night was to be 
Leoben ; the first works visited en route being the 
iron and steel works of Neuberg (Styria). Iron 
works existed at Neuberg certainly before the 
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beginning of the fourteenth century, but the 
first actual mention of them in writing 18 mm 
the charter of a Cistercian monastery, dated 
1331, in which a certain quantity of iron from 
the ducal mines was settled on the monastery as an 
annual grant. Up to the beginning of the present 
century, when the works were bought by the 
Government, the iron manufacture was distributed 
over a number of small works in the Upper Miirz 
Valley. The presently existing works date from 
1838 and 1840, when the rolling mill was built, but 
they have been so much extended and altered since 
that time that at present no single machine remains 
which was then in use. The present two blast 
furnaces date from 1858 and 1861 respectively ; the 
Bessemer works were started in 1865, and the first 
Siemens-Martin furnace built in 1870. In 1869, 
when the Austrian Government sold these and other 
works to private companies,* they passed into the 
hands of the Neuberg-Mariazeller-Gewerkschaft, 
which this spring became one of affiliated companies 
in the Austrian Alpine Montangesellschaft alluded to 
in Professor Tiinner’s papert on the Styrian iron and 
steel industries. The works, which now employ 
about 1100 hands, are able, helped by exceptionally 
pure ores and fuel, to produce specially fine qualities 
of iron and steel, which are used in the manufacture 
of guns and other weapons, files and cutting tools 
of various kinds, springs, &c. They make also 
locomotive axles and tyres, boiler and ship plates 
of exceptional size, locomotive frame plates, mis- 
cellaneous heavy ‘‘uses” in iron, &e. 

The two blast furnaces are alike, being each 
13.3 metres in height, 1.8 metres diameter at bottom, 
2.85 metres diameter one-third up, and 1 metre 
diameter at the top, which is open. Outside they 
resemble the Trofaiach furnaces to be presently 
illustrated, but in this case the whole mass is solid 
brickwork, built outside an ordinary double lining. 
The thickness at the top is thus about 12ft. The 
ore used is calcined spathic ore from the neighbour- 
ing mines or (since the union of the Alpine works) 
from Eisenerz, the fuel being exclusively charcoal. 
As in all the other Styrian works which we saw, 
the fuel, ore, and flux are all charged in extremely 
small pieces, hardly bigger than a walnut. The 
following are analyses of the ores used, as charged 
into the blast furnace after calcination. 





Ore from : |Altenberg | Solln. \Gollrad. |Eisenerz 





per cent. percent. per cent. per cent. 
Quartz and com- 





bined silica 17.20 | 12.05 14.30 7.05 
Ferric oxide ’ 

(Fe, Os)... ...| 70.60 | 72.70 | 70.64 | 67.78 
Ferric _ protoxide 

(feO) ...  «. -- ho — — | 2.00 
Manganie oxide 

(Mn, O,) 3.24 3.20 3.69 — 
Manganic _  pro- | ; 

toxide (Mn Q) ... ~- —- | — 3.86 
Cupric oxide ae 0.003 0.043 trace | trace 
Nickel and cobalt 

oxides... e _ — | 0.095 -- 
Alumina ... 2.41 2.35 | 2.41 1.79 
Lime maa 0.92 | 1.20 | 0.70 7.15 
Magnesia ... 4.60 | 6.45 5.88 | 2.90 
Sulphuric acid... 0.170 | 0.377 0.003 | 0.110 
Phosphoric acid ... 0.039 0.020 | 0.036 0.057 
Carbonic acid and | 

water ses 1.10 | 1.70 2.60 7.60* 

| 

Metallic iron | 49.00 


49.42 | 50.80 | 49.45 
{ { 





“* Loss on ignition, CO, and water. 

The possible yearly production of each furnace is 
6000 tons of Bessemer pig. The pig from the blast 
furnaces is run direct to the converters, but there 
are also two 5-ton cupolas provided for remelting 
Mariazell or other pig when it is used. The com- 
position of the pig (grey) is: iron 91.96 per cent., 
combined carbon 0.89 per cent., graphite 2.8 per 
cent., silicon 1.6 per cent., sulphur 0.018 per cent., 
phosphorus 0.042 per cent., manganese 2.63 per 
cent., nickel 0.02 per cent., copper 0.037 per cent. 
The pig produced from the Eisenerz ore is said, 
however, to contain as much as from 4 to 5 per 
cent. manganese. 

The Bessemer works contain two 4}-ton con- 
verters, placed about at right angles to each other 
and arranged with a pit very much in the ordinary 
English fashion. The blow takes place without 
turning down, and the addition of spiegeleisen or 
ferro-manganese is only occasionally made, antl 
then cold and in small quantities. The blow 
~ * See papers descriptive of the condition of the works 
in 1868, from the pen of the late Mr. Ferdinand Kohn, 
in ENGINEERING, vol. vi., page 56, 

+ See page 306, ante, 








which we saw lasted nineteen minutes, which seems 
to be somewhat less than the average time, and was 
continued until the flame had almost dropped ; the 
carbon left was said to be 0.1 per cent. The charge 
was put into a trolly ladle, which was conveyed 
straight to one of the Siemens-Martin furnaces, to 
which the metal was transferred. This refining of 
Bessemer metal in the open hearth is a process 
regularly carried on at the Neuberg Works. The 
steel is allowed to lie melted in the hearth from 
three to four hours, during which time two or three 
additions of steel scrap are made, amounting in the 
whole to 4 or 5 per cent. of the charge, and 
finally 5 or 6 per cent. of spiegeleisen, and if neces- 
sary a small quantity of ferro-manganese is added. 
This refining processis specially used for the finer and 
harder qualities of steel, and has been in use since 
March, 1874. The open hearth department of the 
Neuberg Works contains in all three 5-ton Siemens- 
Martin furnaces, with two heating furnaces for pig. 
The fuel used in the gas producer is three-fourths 
of brown coal from Leoben and one-third coal from 
Ostrau, and the metal charged (apart from the re- 
fining process just described) is white and mottled 
pig made at the works, and iron and steel scrap. 
The full possible capacity of the Bessemer plant is 
15,000 tons of ingots per annum and of the Siemens- 
Martin plant 8000 tons of ingots per annum. 

The following are analyses of the principal 
qualities of steel produced at the Neuberg Works : 





| 


Bessemer Steel. | Open Hearth Steel. 


Hard.| Medium| Soft. 


| Hard. Medium) Soft. 











|p. ct.. p. cent.| p. ct. |p. et. | p. cent. | p. ct. 
Carbon -- 0,638) 0.368 | 0.126 0.687) 0.303 | 0.167 
Silicon . 0.444) 0.172 0.135) 0.046) 0.010 | 0.023 
Sulphur --| 0.009 0.015 | 0.014, 0.008 0.006 | 0.013 
Phosphorus .. -| 0.042) 0.044 0.060 0.036) 0.045 | 0.062 
Manganese .. --| 0.640; 0.417 | 0.158 0.404 0.290 | 0.044 
Cobalt with traces } | 

of nickel .. ..| .. | 0.020/ .. a 0.030 | .. 

Copper .| 0.100} 0.037 | 0.112 0.119) 0.075 | 0,076 








Iron (by difference) 98.127); 98.927 | 99.395'98,700| 99.241 | 99.615 
' 





The analyses we have given are taken from avery 
interesting and complete little statement drawn up 
by Herr Josef Schmidhammer, the director of the 
works, which gives also the following interesting 
summary of the quantities of material used in the 
various processes carried on at Neuberg, the quan- 
tities being given as representing the usual averages : 

100 Ib. of Bessemer pig is produced from a 
charge of : 


Ib. 
Calcined ore 215 
Limestone 14 


Charcoal - ee a ae ¢ 
100 lb. of Bessemer ingots requires for its produc- 


tion : 
Ib. 
Pig... a rom 108.7 ) 
Iron and steel scrap .. __... 3.7 ( ~113.2 Ib 
Ferro-manganese and _ spiegel- f eee 


eisen eee eee eee eee oO) 
100 lb. of Siemens-Martin ingots requires for 
its production : 


lb. 
Pig (white and mottled) 30.7 ) 
Tron and steel scrap... ...  s«- FLO = 5 lb 
Ferro-manganese and spiegel- ee 
ae - be Ne 2.8) 
Mill cinder a es 1.5 
Brown and other coal ... 75.0 


100 lb. refined Bessemer steel 
production : 


requires for its 


lb. 
Bessemer steel from aaa =e) 
Scrap (from rolling mi ae 
Ferro-manganese and spiegel- =105 Ib. 
eisen... tee tt AS 5.7 
Brown and other coal ... 43.0 


The following are the results (taken from the 
same source) of mechanical tests of Neuberg iron 
and steel of different qualities : 








‘ Contrac- 
: Breaking 7 : - 
Material. Extension. | tion of 
Load. Avex: 
tons per | percent. | per cent. 
sq. in. 
Hard ingot steel, refined 
Bessemer steel .. re --| 603 15.8 22.0 
Refined steel __.. ite | Se 20.0 28.7 
Medium hard Bessemer axle ..| 42.8 21.0 29.4 
a e 9 tyre .. 33.1 32.0 51.4 
Soft Bessemer plate .. -) S62 25.5 43.7 
» ingot iron, Bessemer 
tyre a Se «i ..| $1.0 23.6 59.0 
Soft ingot iron, Siemens- 
Martin plate... a3 | 22 32.2 66.1 
Very heavy refined iron plate. . 24.14 23.0 32.1 
” - .-| 22.9 27.9 31.3 

















The rolling mills themselves did not present any 


feature of very special interest. There were two 
plate mills and three others, a 17-ton steam hammer 
and five smaller ones, a 400-ton hydraulic press, 
three double puddling furnaces, &c. ; the full 
possible capacity of the whole mill is said to be 
14,700 tons of finished iron per annum. Some of 
the plates shown were of exceptional size, one of 
iron, for instance, 20 ft. 2in. by 7 ft. 5 in. by 0.6 in, 
thick, and one of steel 30 ft. 2 in. by 3 ft. 11 in. 
by 1.2in. thick, and the workmanship on both 
iron and steel seemed to be thoroughly good. 


Tue Donawitz Iron anp STEEL Works. 

After leaving the Neuberg Works, the visitors 
were conveyed again to Miirz-zuschlag, where an 
excellent lunch was provided by the Styrian Iron 
Trade, and then the journey was continued, by 
Bruck and Leoben, to Donawitz, to see the iron 
and steel works there. These works were founded 
by Herr Franz Mayr, senior, in 1836, under a con- 
cession which rigidly limited the number of his 
furnaces, and confined him to the use of processes 
which could be carried out with mineral fuel only, 
for the protection of the Vordernberg charcoal pig 
makers. The works were started with the manu- 
facture of puddled bar only, and the prejudice 
against iron made with any other fuel than charcoal 
was so strong that the new material had at first to 
contend against many difficulties, and the works 
only began to be successfully extended in 1845. 
Since that time they have been continually growing. 
The water power at first found sufficient for the 
whole works is now concentrated in one mill, all 
the rest being driven by steam power. The works 
came into the hands of the Innerberger Hauptge- 
werkschaft in 1872, and in the spring of this year 
were united to the Austrian Alpine Montangesell- 
schaft, along with most of the other important 
companies of Styria and Carinthia. Besides the 
main works at Donawitz there are, under the same 
management, smaller works (Lancashire Hearths) 
at Toéllerl and Waasen, others at St. Peter and 
Goss, and a plate mill at Gemeingrube. The last 
are historically interesting as works where a plate 
mill, driven direct by a waterwheel, was erected as 
early as 1817. 

The Siemens furnaces were first visited. There 
are two of these, one of five and one of seven tons, 
about which one noteworthy point is that the 
material used for lining them has, ever since they 
were started, been magnesite—pure carbonate of 
magnesia. They are really, therefore, working 
with a basic lining. The gas for these furnaces is 
all made from brown coal containing about 55 per 
cent. of carbon, and the weight of coal used isa 
little more than 50 per cent. of the weight of the 
ingots. The gas producers work with air conveyed 
through pipes at a very slight pressure, about half 
an inch of water. The two furnaces together pro- 
duced last year 4098 tons of ingot. The ingots are 
(as in all the other works which we saw) cast from 
the top. 

There are eighteen puddling furnaces at Dona- 
witz, each furnace having a Vorwérmer, or hearth 
for heating the pig, above and beyond the furnace 
proper, and each set of flues serving to heat a 
boiler. All the puddling furnaces have step-grates 
to burn brown coal. A charge consists—accord- 
ing to the quality—of from 5} cwt. to 7 ewt. of pig, 
and 10 to 13 such charges are worked per shift of 
12 hours, the fuel used in the same period being 
about 66 cwt. Each set of six puddling furnaces 
are worked with a 2}-ton shingling hammer, and 
separate shingling rolls, &c. The production of 
puddled bar in 1881 was 15,022 tons. 

The rolling mills consist of a large plate mill 
(6209 tons in 1881) and six other mills, including a 
wire bar mill. These six mills together produced 
13,506 tons in 1881, of which 1003 tons were wire 
bar. The wire mill, as we saw it, was at work 
rolling shingled blooms of 48$ Ib. to wire 0.2 in. 
in diameter at one heat, the process not differing 
from that used by us. The plate mill is a three- 
high mill, all the others are two-high only, and 
none of them are reversing mills. Besides these 
mills there are two used for steel, each driven by a 
waterwheel, their joint production last year being 
1024 tons. It is the custom at the Donawitz Works 
to hammer the ingots for the finest quality of steel 
plates before rolling, the second quality are taken 
direct to the rolls. 

The iron for the first quality of boiler plates is not 
puddled, but reduced in the ‘‘ Lancashire Hearth” 
with charcoal, there being five of these hearths at 
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the secondary works already mentioned. The 
charge of 3 cwt. of pig is first heated on the upper 
hearth, then drawn downwards to the hearth proper, 
where it is melted under a pair of plunging tuyeres, 
the fuel (placed in the hearth along with the iron) 
being abouthalf acubic metre (say 200 Ib. to 220 Ib. ) 
per 2cwt. of iron produced. Six or seven charges 
are worked in a twelve hours’ shift. The pro- 
duction of these hearths in 1881 was 1578 tons 
of iron. 

The Donawitz Works also include cementation 
furnaces (now little used), spring-making works, 
iron foundry, the usual workshops, the works for 
the manufacture of refractory bricks, of which 























1273 tons were made in 1881. There is a 
| small testing machine on the works, a single 
'lever machine, in which the weight is a large | 
| cylindrical vessel, into which water is run until its 
weight is sufficient to break the piece. The weight 
of vessel and water is then ascertained (this can be 
done without shifting the vessel) by direct weighing 
on an ordinary platform machine, kept permanently | 
| in position for the purpose. The lengthening of the | 
piece is allowed for by fixing its lower end to the | 
head of a hydraulic ram, pumped downwards from | 
an accumulator ; the steelyard is in this way always | 
kept horizontal. 

After leaving Donawitz the train returned to! 








Leoben, where the School of Mines (Berg-Akademie) 
was examined, and where the visitors were billeted 
on the inhabitants, none of whom, so far as we 
heard, would accept any monetary return for their 
hospitality. In the evening they were again enter- 
tained to dinner (nearly 100 sat down) at the invita- 
tion of the Styrian Iron Trade. 

We must defer until next week our account of 
Leoben itself, and the concluding excursions to 
Trofaiach, Vordernberg, the Erzberg, and Graz. 


Tue PANAMA CANAL.—At the close of April, 1882, there 
were 2652 ms employed upon the works of the Panama 
Canal. The corresponding number at the close of April, 
1881, was only 485. 
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In our article on the Port of Calcutta, which 
appeared in our issue of the 15th ult., we had occasion 
(vide page 265 ante) to refer to certain illustrations, 
Figs. 87 to 98, which we were at the time unable to 
publish from want of space. These engravings, which 
represent one of the light landing-stages erected for the 
accommodation of passenger traflic, we now give on the 
present page and pages 326 and 330, while we further | 


include on the last-named page Figs. 99 to 103, showing 


further details. arrangement of the class 


The genera 


of landing-stage in question is clearly shown by the 
general views, Figs. 87 and 88, while Figs. 89 and 90 
show one of the light-trussed gangways ; Figs. 91, 92, 
and 93 details of the intermediate pontoon, on which 
the abutting ends of the two bridges or gangways rest ; 
and Figs. 94, 95, and 96 details of the main pontoon or 











landing-stage, this latter being 57 ft. 6 in, long by 15 ft, 
broad. On page 330, Figs. 97 to 103 show the con- 
structive details of the trussed gangways and of their 
connexions to the pontoons. 





METALLURGY IN CoLORADO.—The Colorado Coaland Iron 
Company is said to be now turning out 125 tons of steel 
rails per day on a contract of 30,000 tons. 
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SIEMENS’ REGENERATIVE GAS BURNERS. 

Some time since (see page 467 of our thirty-first 
volume) we noticed a new system of gas burners de- 
vised by Mr. Frederic Siemens, and which then 
appeared to give great promise of economical and 
efficient results. Since that date, the arrangement of 
the burner has been greatly modified, and now has 
reached what may be considered at its full industrial 
development, at all events for the present. The 
Siemens regenerative gas burner depends for its action 
upon raising the temperature of the gas and air on 


the gas rising through the chamber A and the tubes, 
and raises their illuminating power considerably. The 
arrangement of Fig. 3 is somewhat different, the prin- 
ciple remaining unaltered. In this burner the chimney 
|G is not furnished with branches but dips into the 
regenerative chamber as shown. Fig. 1 shows the 
general appearance of a burner of the type Fig. 2, 
and fitted with a reflector. From this it will be seen 
that the system lends itself sufficiently to graceful 
treatment. The following trials made by different 
experimenters will be read with some interest : 





Tests OF SIEMENS’ AND OTHER GAS BURNERS. 





Description of Burner. Date of Tests. 


By 


| 
| Light Light Given per 
Obtained in Cubic Foot of 
| Candles. |16.4-Candle Gas. 


Consumption of| 

7as, 

| Cubic Feet per 
Hour. 


whom Tested. 
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their way to the point of combustion, and of maintain- | 
ing a field of intense heat in the neighbourhood of the | 
flame. During combustion the hydrogen, carbonic 
oxide, and carburetted hydrogen in the gas, are con- 
sumed without giving light, but the hydro-carbons con- | 
tained, setting free, under the high temperature, a 
portion of their carbon, the latter is raised to a brilliant 
Incandescence, and affords the illuminating power. As | 
the temperature increases, so does the brilliancy of the 
flame, whichat 2550 deg. Fahr. assumesa very white hue. 
The manner in which the various requirements are 
sought to be obtained in the Siemens gas burner, areshown 
in the figures on page 331, of which Figs. 1 and 2 are 
respectively an elevation and a section of one burner, 
while Fig. 3 shows a modified form for a different con- 
sumption of gas ; the same letters of reference apply to | 
both figures. Gas is supplied to the annular chamber | 
A; in Fig. 2 through the small openings around the | 
base of the chamber, and in Fig. 3 from a tap at the | 
_ bottom leading direct into the chamber A, which is of 
a different form, and encloses the central chamber, 
which in Fig. 2 passes through it. Around A is a 
second annular chamber D, in the lower part of which 
openings are formed for allowing the air to enter and 
pass upwards tothe burner. The upper half of the 
chamber D is coned, and is surmounted by a serrated 
directing plate or ring as shown. The top of the | 
chamber A, which only extends to about the height of 
the air chamber D, is closed with a ring, in which a 
number of circular openings are made to receive a crown 
of tubes B that pass upwards to a level with the top of | 
the air chamber D. This part of the apparatus is | 
enclosed in a sheet-iron casing, through which air | 
passes freely ; the object of this current of air is to | 
prevent overheating the burner, and also to supply | 
more air to the flame. On the top of the casing I is a | 
gallery which carries the chimney K. In Fig. 3 there | 
passes down through the centre of the gas chamber a 
cylindrical passage E, surmounted by a porcelain | 
cylinder H, and screwed at the bottom into a branch- | 
ing pipe which returns upward on each side of the 
burner, and meets again in the metal chimney G, 
through which the products of combustion pass away, 
entering the nozzle at the bottom of G. In the bottom 
of the branch F is a plug L, which can be easily re- 
moved, so as to clean out the so-called regenerating | 
chamber E. 

The action of the burner will be now understood. 
When the gas flowing through the tubes B at the top | 
of the chamber A is ignited, a current of air is induced 
through D, promoting combustion, which is further | 
increased by the additional current through the outer | 
casing I, As soon as the gas is lighted, heated air 
rises through the open inverted cone of the chimney G, 
inducing a flow down E. and up the branches F F ; the 
flame then begins to turn over the lips of the porcelain 
cylinder H, the action increasing as the temperature 
rises, until the system is in active operation. Very 
shortly the porcelain cylinder H becomes brilliantly 
incandescent, adding to the volume, whiteness, and 
steadiness of the flame, and the chamber E, which is 
soon raised to a temperature of about 900 deg., heats 





| about 5 ft. per hour on the other. 


| works, wit 


The Siemens burners are made up toa capacity of 1000 
candles on the one hand, and so small as to burn only 
It is somewhat 
curious that the smallest burner mentioned in the above 
Table—that consuming 6.45 ft. per hour—should have 
given the highest efficiency, 7.13 candles per foot of 
gas. Mr. Keates’ photometric tests made a somewhat 
larger burner give a lower efficiency, and it generally 
happens that with the same type of burner, a higher 


| duty is obtained per foot of gas, with the greater con- 
| sumption at the burner. 








NEW LADLE CRANE FOR BESSEMER 
WORKS. 
By Mr. ALFRED TRAPPEN, 
Manager of the Markische Maschinenbau Anstalt, Wetter-on- 
the-Ruhr. 

THE original typical methods of laying out Bessemer 
converter arranged opposite or parallel and 
having in front a central pit and crane, have been re- 
tained to the present day. As long as the acid process 
was alone worked, this arrangement answered tolerably 
well, and only where a very forced production was aimed 
at, modifications were introduced, as for instance in the 
ingenious arrangement of the Bochum cast steel works, 
long pits were first introduced for the purpose of increas- 
ing the necessary accommodation. 

Vith the introduction of the Thomas or basic process, the 


| arrangement of Bessemer works entered into a new phase. 


The comparatively short life of basic linings, experienced 
by the writer at the Hirde Works, necessitated the more 
frequent exchange of converter bottoms and lower con- 
verter linings; and although considerable progress has 
been made in the construction of basic linings since the 
introduction of the process, and their life thereby greatly 
lengthened, so much so, that in some districts with freely 


| flowing metal and particularly suitable dolomite, the 


durability of acid linings has been very nearly obtained, 
still the opinion is constantly gaining ground, that to 


| reach a high output by running the longest possible 


number of charges, either more ready means for exchang- 
ing the converters, or a larger number of the latter must 


| be provided. 


When on a visit to England last year the writer found 
at the new Thomas works at Middlesbrough the con- 


| verters arranged according to the usual plan, a group of 


two converters being provided with good hydraulic 
arrangements for removing and exchanging the lower 


| parts of the converters readily, and large ingots were 


being cast so as to reduce the time for casting as much as 
possible. 

In America, the late Mr. Holley introduced the system 
of changing the whole converter by the aid of powerful 
hydraulic appliances, lifting the defective converter out 
of its trunnion bearings, and replacing it by a perfect one. 
The casting pit and crane, however, remained as in the old 
arrangements. In Germany the tendency from the com- 
mencement was in the direction of providing a larger 
number of converters; the arrangement being in the 
earlier Thomas works, to place two or more groups of two 
converters each, according to the old type, and to provide 
longitudinal casting pits. 

The writer having been largely engaged in the construc- 
tion of these early Thomas works, the writer came to the 
conclusion, that the working must of necessity be some- 





what expensive, considering that each group had to be 
provided with one heavy central crane, several ingot cranes 
probably several cupolas, and that unlike the old acid 
process, one converter of each group could not always by 
worked but that frequently the whole group had to be laid 
idle. ‘The aim was therefore to design a more profitable 
arrangement of converters admitting of an easier method 
of working. It will be mre! admitted, that arranging 
the converters in one straight line has—as concerns the 
cupolas, the operation of charging with molten iron, the 
introduction of basic flux, and finally the discharge of 
slags produced in large quantities—very decided advan- 
tages; working upon this plan, the idea of making a 
travelling ladle crane resulted in an arrangement such as 
is illustrated in Figs. 1 to 4 on page 334. 

The conditions governing the construction of the crano 
were in general the same as those of any ordinary ladle 
crane for Bessemer works. To run the fluid steel from 
the converters into the ladle, the latter has to be lifted up 
and lowered again ; the same operation has to be per- 
formed when casting the ingots, according to their various 
sized moulds ; in addition, the crane should be capable of 
travelling. How these conditions have been fulfilled will 
be best understood on reference to Figs. 3 and 4. Carried 
on a strong six-wheeled truck is the hydraulic crane for 
charges up to ten tons, with fixed plunger, movable 
cylinder, and wrought-iron ladle fork, prolonged backwards 
to carry the necessary balance weight. The ladle is, as 
usual, movable in a radial direction. The arrangements 
for accomplishing this, as well as tilting the ladle, are of 
the usual type. The crane has a radius of 7 ft. 44in. and 
a lift of 3 ft. 34 in., the ladle a radial movement of 
3ft. 3in., principally for the purpose of accommodating 
two rows of ingot moulds. 

A double cylinder reversible engine is connected to the 
middle axle of the truck by a pair of gear and bevel 
wheels, a coupling being provided to disconnect the engine 
from the truck. This same engine works pumps on its 
continued piston rods up to twenty atmospheres, the 
suction ond delivery valves of which are placed directly 
over a water tank of suitable dimensions. On the plat- 
form are conveniently situated the reversing lever and the 
working gear for the hydraulic crane, and the whole is 
protected from flying sparks and slag by a corrugated 
roof. A self-contained powerful steam pump is provided 
to feed the boiler, and also to make up the loss through 
leakage in the hydraulic erane during the process of 
casting. Todo this by means of the main pumps would 
always necessitate the engine being thrown out of gear 
with the truck, which is not desirable. 

The boilerisof 10horse power of the water tube type, con- 
structed for a working pressure of 90 lb. It is unnecessary 
to refer further to the details of this travelling crane, but 
it may here be mentioned that the driver, as well as all 
parts of the machinery, are well protected against flying 
sparks by sheet-iron partitions and roofs, not shown in 
the drawing. The six-wheeled truck with steel axles and 
steel wheels has been made exceptionally heavy, partly to 
give ample stability forthe high loads put upon it, partly 
to place the centre of gravity of the whole structure as low 
as possible, giving stability and safety in working. 

Having finished the design of this travelling ladle crane, 
the writer submitted this as well as a plan of a new 
Thomas steel plant based on his idea, to the managers of 
the Hirde Works, and the project having been weighed in 
all directions, the managers accepted the plan as the basis 
of their new basic steel works at Horde, including the first 
travelling crane, which was constructed by the Mirkische 
Maschinenbau Anstalt. 

Fig. 1 shows a plan of the new works now being laid 
out at Horde; they are projected for four converters, 
two of which are up and at work, while a third is being 
erected. The crane runs on a line parallel to the con- 
verters, and not only serves all these equally well, but 
is also being used for the new Siemens- Martin ovens, which 
are in course of erection (see Fig. 1,4). After the ladle is 
filled with steel, the crane turns through 180 deg., which 
is easily accomplished by means of a chain and drum 
arrangement not shown in the drawing. The author 
originally intended to cast the ingots on the same side of 
the line on which the converters are placed, an arrange- 
ment which, for local reasons, could not be adopted at 
Horde. The position of the ingot cranes will be readily 
seen on reference to the drawing, Fig. 1. 

Soon after the Hirde Works had adopted this arrange- 
ment of converters and travelling crane, and had com- 
menced to build, the directors of the Peine Rolling Mills 
decided to lay out their new basic steel works on the same 
plan, the whole plant being ordered of the Markische 
Miischinenbau Anstalt. 

Fig. 2 shows the plan of the new steel works at Peine, 
which are projected for six converters, three of which have 
been recently finished. To serve these six converters, 
two travelling cranes are to be provided on the same line 
of rails; each crane is, however, available for each 
converter. 

In these works the ingot moulds stand on the same side 
of the line of crane rails as the converter, and in sheds 
adjoining the converter on each end, but built quite inde- 
pendently of the converter house. The hydraulic crane 
need not, therefore, be turned for the purpose of serving 
the ingots, an arrangement which saves trouble and time. 
As soon as the ladle is filled, the crane steams off to any 
desired part of the ingot foundry and discharges its load 
into the moulds. The work for the converter hands, as 
well as the foundry men, is considerably less interfered 
with by the heat, since the converters and ingots are 
removed from each other, and each has only its own heat 
to bear, which is, moreover, reduced as much as possible 
by large lofty buildings. 

Parallel to the six converters, six cupolas of the largest 
size are placed at such a height that each converter can 
be charged from three cupolas. Between cupvlas and con- 
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erters, trucks run on a standard gauge permanent way 
po the removal of sions and transport of converter ports. 
They are also served by the hydraulic cranes. The _posi- 
tion of the ingot cranes is shown in the drawing, Vig. 2. 
These works will soon be opened for work. . 
The first hydraulic travelling crane has now been in 
regular work at Horde for over six months, and since a 
few slight alterations, suggested soon after sepon g have 
been rectified, no interruptions in the regular work have 
taken place, and the converter and ingot foundry hands 
are enjoying greatly improved conditions of working. The 
capacity of the crane is, as far as the present experience 
teaches, from forty to forty-five charges of ten tons during 
a double shift, which are taken up and cast into the ingot 
moulds by one crane. 





ON THE IRON INDUSTRY OF HUNGARY.* 
By A. Rirrer V. KErpety, Buda-Pesth, 
(Concluded from page 322). : 

NoTWITHSTANDING that the forests in the near neigh- 
bourhood of the iron works are now very much reduced in 
bulk, and in’some cases entirely exhausted, there is not, so 
far, any reason to complain of the scarcity of charcoal in 
Hungary ; but the distance of the available forests from 
the centres of the iron trade og J increases from year 
to year, and all the more so as industry becomes more 
fully developed. In order to give some idea of the extent 
of forest lands still left in Hungary, I may mention that 
the State forests alone extend over an area of 1,726,500 
hectares. ‘The different forest lands belonging to the 
Church represent a further area of 58,433 hectares. The 
private estates of the State Railway Company in the 
district of Krassoer extend over 88,000 hectares; the 
forests of the Duke of Coburg in the Gémér and Zipser 
districts extend over 49,500 hectares ; the forests of Count 
Emanuel Andrassy in the district of Gémoér cover 19,567 
hectares; those of the Salgo-Tarjan-Rima-Muranger 
Company, 18,992 hectares, and those of the Nadrager 
Tron Company, 12,058 hectares ; while if the remaining 
forest lands mf the various parishes and private owners are 
taken at 575,500 hectares, the total extent of woodlands 
in Hungary will reach a total of at least 2,530,000 hectares. 
The pra consumption of timber from this area of forest 
land is 14,000,000 cubic metres, and if only one-third part 
of this total were utilised for metallurgical purposes, it 
would represent annually a production of ten million 
Zollverein centners of charcoal pig iron. In spite, how- 
ever, of the enormous resources of our forest lands, in most 
of the ironmaking districts the scarcity of proximate fuel 
supplies is becoming more and more felt, owing mainly to 
the fact that most important and valuable forest lands 
liein mountainous districts almost impossible of access, 
and at a great distance from rivers, streams, and roads 
adapted for transport. The fact that these forest lands 
are practically unavailable for the iron industry is a 
matter of great public importance, and steps have been 
taken by the Hungarian Ministry of Finance to furnish a 
proper solution to the problem thus presented. 

For the supply of two blast furnaces which are now 
being built in the Vajda Hunyad the necessary a 
of charcoal will be brought direct from the locality where 
the fuel is prepared, situated at a distance of thirty kilo- 
metres, in the midst of otherwise inaccessible beech 
forests, by a rope tramway with four stations, to the 
furnaces. 

It is not necessary to go at greater length into the 
advantages of being able to bring the charcoal ooney 
from the forests to the blast furnaces, thus avoid- 
ing the losses caused in transport, the passing over 
of the fuel linriebes, and the bringing about of the most 
complete utilisation of the forest lands. 

The management of the iron works of Hungary is now, 
with few exceptions, in the hands of technically educa’ 
and practically skilled men. It would not be possible 
otherwise, at the present day, to meet the requirements of 
our iron and steel works. _ 

The practical results obtained in the carrying on of 
our chief iron-making establishments are on this account 
extremely satisfactory. There are works in Hungary, as, 
for example, those of the Salgo-Tarjan-Rima-Muranger 
Company, which produce 100 kilos. of pig iron with not 
more than 4 hectolitres of beech charcoal, being 83 per 
cent. of the weight of the iron made. The works of 
Andrassy in Gémér produce 100 kilos. of pig iron with 
4.5 to 5 hectolitres of charcoal. The Royal Iron Works 
in the Govesdia-Hunyad district use only 4.5 hectolitres 
of charcoal per 100 kilos. of pig, and the Royal Works of 
Thiessholz, in the district of GémGér, consume only 4.6 to 
5 hectolitres of mixed hard and soft fuel. The works of 
Reschitza, again, in the district of Krassner, use only 
5.2 hectolitres of beech charcoal per 100 kilos. of iron 
made. The production of these smelting works varies 
per blast furnace from 6000,to 10,400 Zoll. centners (300 
to 520 tons) per month, ee to the dimensions of 
the furnace and the character of the iron being made. 

These results, highly favourable for Hungary, are 
owing chiefly to increased height of the blast furnaces, 
which are now raised to 14 metres, the widening of the 
bosh, and the gicht, and the increased pressure and tem- 
perature of blast, which have become general. 

At the works of Count Andrassy the blast is now heated 
from 300 deg. to 400 deg. Cent. At the Royal Iron 
Works of Thiessholz two blast furnaces have been fitted 
with three Whitwell hot blast stoves, each 8 metres 
in height by 5 metres diameter, wherewith the blast 
is raised to a temperature of 500 deg. Cent., and it 
is hoped that by the use of these stoves a still further 
increase of production and economy of fuel will be 
attained. 

In all the Hungarian pig iron works, the surplus gases 


* Paper read before the Iron and Steel Institute at 
Vienna. 








550 kilos., and in 


from the furnaces are utilised, and when water is the 
motive power employed, they are employed for reheating, 
and for the raising of steam in the boilers, which have 
= recent years been erected at most of the smelting 
WOrkKS. 


At the present time Hungary possesses an egate of 
with fifty-two blast f 


forty-one ree works, urnaces in 
operation. The yearly production of the whole coun 
amounts to 3,350,000 Zollverein centners, of whic 


352,000 Zoll. centners take the form of castings. 

These figures are not likely to suggest to English, 
French, and German metallurgists that our iron industry 
is one of any great importance. Our trade, in point of 
fact, is entirely a local one, and does not go beyond the 
supply of our own every-day requirements, in respect not 
of crude iron alone, but of railway material and machinery 
as well, for the manufacture of which considerable con- 
tracts have been concluded. 

e manufacture of finished iron is carried on in 
Hungary, with but few exceptions, in the ordinary pud- 
dling furnace, a fact obviously indicating that very few of 
our iron works are engaged in the manufacture of rails, 
tyres, axles, and other railway matériel. Most of our 
works, indeed, have been compelled to direct their atten- 
tion mainly to the production of such articles as an almost 
purely agricultural country like Hungary specially re- 
quires, and in reference to which they are threatened on 
all sides by concurrenz. 

It will be sufficiently manifest that the use of charcoal 
as a fuel in the puddling process is not likely to assist the 
iron industry of Hungary, having regard to the conditions 
of the fuel problem already referred to. The smaller 
iron works, indeed, where the ordinary system of puddlin 
is employed, subject to these conditions, have been oblig 
to succumb to the concurrenz of the larger and more im- 
portant works, which within the last few years have 
adapted the Siemens regenerative gas furnace to their 
requirements, and have thus averted a catastrophe which, 
with the continued use of vegetable fuel, it would other- 
wise have been impossible to avoid. 

The immediate occasion of the introduction of the 
regenerative gas furnace was the favourable results ob- 
tained by the Siemens furnace at the works of Salgo- 
Tarjan in the year 1877 with brown coal of inferior quality. 
The adoption of the regenerative gas furnace at these 
works brought about a remarkable economy in the con- 
sumption of fuel, the production of the works having 
more than doubled relatively to the cost of the fuel em- 
ployed. Nor could the improvement of the product 
remain unnoticed by manufacturers and others who were 
interested in the development of the trade. Hence we find 
that in Brezova (Hungarian Montanaerar), at the begin- 
ning of the year 1879, the use of undried, uncut wood was 
attempted for the heating of the regenerative gas puddling 
furnace. In Ferdinandoberg, the works of the Krénstadt 
Mining and Metallurgical Company, there are five gas 
double-puddling furnaces fired with wood, and three 
welding furnaces in Bujakova, the works of the Prek- 
rudny » Hain Company, are similarly worked ; and so with 
the works of Kudsir (Hungarian Montanaerar), where 
there are two double gas allies furnaces and two gas 
welding furnaces. 

The timber employed as fuel, mostly beechwood, is 
introduced into the generators, which have the form of a 
pit, often directly after the triftung ; but, notwithstand- 
ing this, the consumption of fuel per 100 kilos. of iron 
produced has been reduced at Brezova from 0.6 to 0.7 
cubic metres, which was the average of the old furnaces, 
to 0.25 and 0.4 cubic metres; and in Bujakova the con- 
sumption has fallen from 0.41 cubic metres in the old 
furnaces to 0.2 cubic metres in the generative gas furnaces 
now employed. 

If the iron obtained is suitable, the calo contains 0.5 to 
0.6 per cent. of silicon and very little graphite, possibly 
not more on an average than 3 per cent. ; but this amount 
is diminished under favourable conditions of production, 
and in making a fibrous iron to 1.5 per cent. or 1.0 per 
cent., and it pH disappears altogether. 

The charge of pig iron used in Brezova amounts to 

Disheors it is about 500 kilos. Six 
charges can be worked in twelve hours. 

The greatest obstacle hitherto found to lie in the way of 
working regenerative gas puddling furnaces successfully 
arises, as is well known, from the frequent and unequal 
changes of the regenerative chambers, which render it 
necessary to have many stopp in order that the 
chambers may be cleaned out. This difficulty, however, 
is entirely obviated in the gas puddling furnaces of 
Brezova, Bujakova, and Kudsir. These furnaces are 
constructed of exceptional length instead of being made 
in form of a horseshoe ; and to facilitate the operation of 

uddling, two fire-bridges are provided, at short distances 
hon each other, and so arranged that all dust falling 
between them will be smelted and can be taken away. 
The adoption of this simple arrangement has allowed the 
puddling process to be carried on almost without inter- 
ruption in the furnaces employed at the three works I 
have named. As an example of this continuity of work- 
ing, it may be stated that at Brezova three puddling 
furnaces were regularly in operation for a period of three 
months without any necessity arising for cleaning out the 
regenerators, 

With the gas welding furnace in Brezova the quantity 
of wood consumed per heat has fallen from 0.6 to 0.7 to 
0.17 and 0.35 cubic metres. 

Notwithstanding that such favourable results have been 
obtained by the use of gas raised from timber in the pro- 
duction of wrought iron, mineral fuel is increasingly 
employed. The refining works in Reschitza, Anina, Oxd, 
Didsgyér, Salgo-Tarjan, and Kalan use mineral fuel 
exclusively. At Reschitza and Anina, which are pos- 
sessed of excellent coal pe gg direct firing is employed 





both in the puddling and in the welding furnaces, o 
which there are twenty-five and forty-one respectively. 


The works of Salgo-Targan, Didsgyér, Oxd, and Kalan, 
which have coal supplies of an inferior quality, have made 
arrangements for regenerative gas heating. The achieve- 
ments of Salgo-Tarjan as the pioneer of this move- 
ment have been frequently referred to in metallurgical 
literature, and are, therefore, tolerably well known. The 
solution of this important question was, indeed, an 
essential condition of existence, not only to Salgo-Tarjan, 
but also for the other works named, which have each in 
their way made great efforts to establish the success of 
puddling by the use of regenerative gas furnaces. 

_ At the present time there are in operation the follow- 
ing works using regenerative gas furnaces fed with brown 


coal, viz. : 
seman, with 10 double puddling and 7 reheating furnaces. 
4 


osgyor, ” 2 ” ” 
Oxd, ” ll ” 5 ” 
Kalan, ” 3 ” 2 ” 


Total 26 18 

In ashift of twelve hours, a gas puddling furnace will 
produce six to eight charges of 500 to 600 kilos., with on an 
average from 3 per cent. to 4 per cent. of calo, and uses 
for every 100 kilos. of rails, 160 kilos. of brown coal in the 

enerators, and 90 kilos. under the boilers. In Salgo- 

arjan 300 to 350 kilos. are used with direct firing. 

In localities lying at a considerable distance ais the 
coal deposits, such as the works of Brezova, Kudsir, and 
Bujakova, they have, by improving their direct firing 
arrangementsand by theintroduction of coal generatorsand 
Bicheront firing, made it possible to use with success coal 
imported from very long distances. 

hanks to the ry By and achievements we have 
now described, not less than to the advantageous rates of 
freight conceded by the Hungarian State Railways, the 
iron trade of Hungary has now obtained complete posses- 
sion of the home market, and it has also been able to make 
considerable progress in the manufacture of tin plates and 
merchant iron. 

So far as regards the manufacture of steel, it is, as we 
have already indicated, carried on in Hungary in only 
very few works, but still in a creditable manner. The 
works of the Royal State Railway Company in Reschitza, 
with four converters and two Martin furnaces, occupy, as 
is well known, a respectable position in the steel industry. 
At these works during 1881, 610,800 Zoll. centners (30,540 
tons) of steel ingots were produced, of which 390,000 
centners were used for rails, 24,500 centners for tyres, 
8300 centners for axles and plates, and 2900 centners for 
merchant steel. 

The stagnation in railway construction which set in 
after the year 1873 was not encouraging to those who pro- 
jected new steel works in Hungary, any more than in 
other countries, and it was not till three years ago, when 
railway enterprise became more active, that it was deemed 
desirable to commence the construction of steel works at 
Didsgyér. Here a Besssemer works answering all modern 
requirements has just been completed and will shortly be 
at work, while two open-hearth furnaces have been work- 
eo @ year past. 

e pig iron required for the manufacture of steel is 
mainly produced in the iron works of Upper Hungary. 
To smelt the pig iron required for the Bessemer process 

furnaces have been erected, as all coke requires to be 
imported from Silesia and Moravia, while the; brown coal 
of our own districts, which resembles ordinary lignite, can 
be used for the gas furnaces. furnace at Didsgyér 
have been constructed by the State, and promise to meet 
the current requirements of the State Railways. It forms 
an integral part of the State machine works at Buda- 
Pesth, whence the bridge-building works will be trans- 
ferred to Didsgyér. 

In Brezova there is an open-hearth furnace for the pro- 
duction of castings and tin plates. 

Of puddling and other steel about 5000 Zoll. centners 
are produced yearly in Hungary. Tiegel steel is only pro- 
duced at Kudsir and in Prackendorff ; in the former about 
500 Zoll. centners, and in the latter about 200. 

The Tiegel smelting oven in Kudsir was, until recently, 
supplied with the Ponsard recuperator ; but as soft kinds 
of steel in the heating with jgas from timber could not 
easily be made to smelt, it had to be displaced, and re- 
placed by a Siemens regenerative furnace. , 

As in countries which are compelled to use vegetable 
fuel, there are in Hungary a large number of small smelt- 
ing and other works in out of the way places, and although 
a “‘Stuckofen” is still worked with perseverance in a dis- 
trict in Siebenburgen, I believe I have said enough in this 
roughly sketched picture of our iron industry to show that 
we are striving to keep pace with our western and south- 
western neighbours in the race of progress. 





CONTINUOUS BRAKES IN HOLLAND. 


In Holland a royal decree has been issued which will 
come into force in May, 1883, with the commencement of 
the summer service of trains on the railways. This decree 
states that Article No. 84 of the General Regulations for 
Railways is thereby superseded by the following order, 
viz. : 

“* For express trains running at a greater speed than 
60 kilometres (374 miles) per hour, the engines, tenders, 
carriages, and vans must be provided with automatic 
continuous brakes of a system prescribed or approved by 
the Minister of Public Works. 

* Similarly automatic brakes of such prescribed or 
approved systems will have to be fitted to the engines, 
tenders, carriages, and vans of such passenger trains which 
do not run at a higher speed than 60 kilometres (374 
miles) per hour, as the Minister of Public Works may 
order.” 

We are glad to see that the Dutch authorities are so 


f | fully appreciating the value of automatic brakes, and that 





they are acting so decisively in this important matter. 
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SIX-SPINDLE WOOD-BORING MACHINE. 

WE annex an engraving of a wood - boring ma- 
chine recently designed by Mr. George Richards, 
of the Atlantic Works, Manchester; it is arranged 
specially for railway carriage work, and has six 
spindles, each carrying different sized boring bits. The 
driving pulleys are of different diameters so as to give 
a uniform cutting speed to the bits; the spindles are 
driven by a continuous band. In June, 1879,* we 
illustrated a somewhat similar machine arranged by 
Mr. Richards for the South-Western Railway Com- 
pany’s works at Nine Elms. Since then the plan of 
using multiple spindles has so recommended itself as 
to warrant six spindles being employed for similar 
work. The machine illustrated was arranged to 
meet the requirements of the Lancashire and York- 
shire Railway Company’s carriage works, Newton 
Heath. It is intended to operate boring bits from half 
an inch to 3 in. in diameter, and to bore all the holes 
at one handling of the timber. The frame in which 
the spindles are mounted is traversed across the 
timber by the handwheel at the front of the machine, 
The timber is moved longitudinally on friction rollers 
regulated for slow or rapid movement by the lever. 
The roller stands are placed in line with the table 
forming extensions to bring the timber to and from 
the cutters. The weight of the machine complete is 
abou t three tons. 








THE WORKING OF BLAST FURNACES. 


On the Working of Blast Furnaces of Large Size at High 
Temperature, with Special Reference to the Position of 
the Tuyerest 

By Mr. CHARLEs CocuraneE, of Stourbridge, Vice- 
President. 
(Concluded from page 308). 

No one has established more thoroughly than Mr. I. 
L. Bell the fact that there is a limit to the power of | 
reduction of ore by a mixture of carbonic oxide and | 
carbonic acid gases. When the mixture becomes sur- | 
charged with carbonic acid, its reducing action ceases. | 
The central column of reducing gas, created by the | 
proximity of the tuyeres when only 6 ft. apart, must | 
necessarily reduce all the ore in the line of its passage ; | 
and although it does not become saturated with carbonic | 
acid, it can reduce no more, because no more lies in its | 
path. But between this central column of reducing gas | 
ascending at high velocity, and the walls of the furnace, | 
there remains an annular space charged with materials | 
needing reduction, but to which the requisite volume of | 
reducing gas cannot gain access. Thus we have the ex- | 
planation of a large furnace doing only the duty of a 
smaller one. This arises from the circumstance that the | 
hearth, or rather the arrangement of tuyeres, has not been | 
duly proportioned to the cubical capacity of the furnace. 
The day on which the work commenced of drawing back 
the tuyeres at No. 4 furnace of 20,454 cubic feet capacity 
from 6 ft. to 7 ft. apart from nose to nose, the slag turned 
grey, indicating a much _— temperature in the hearth ; 
and it was necessary to cool down the heated blast by an 
admixture of cold air, until the heavier burden of iron- 
stone and limestone, which the furnace ultimately proved 
itself capable of carrying on a standard weight of fuel, 
had worked its way down to the hearth. The result of 
drawing back the tuyeres from 6 ft. to 7 ft. apart was in 
fact to prevent the centralisation of heat, and to bring 
about a uniform or more nearly uniform distribution of the 
ascending gases over the whole transverse sectional area of 
the furnace, as shownin Fig. 4(see page 308ante). Occasion- 
ally an accidental, and at the time inexplicable, production 
of glazed iron took place at this furnace, before the tuyeres | 
were drawn back ; and it is believed this was due to an 
accidental increase of temperature in the hearth through | 
concentration of heat, by which the iron and slag became | 
overheated towards the central part of the hearth, whilst | 
the bulk of the cast would present no exceptional ap- | 
pearance. 

Under the altered conditions of the tuyeres, when placed 
7 ft. apart, none of the ore is subject to the influence of a 

eater volume of gas than is needed for its reduction, nor 
is any deprived of the volume needed to effect its 
reduction. Thus all the materials arrive at the hearth in 

a similar condition, equally ready to enter the region or 

zone of fusion, over the area of which the temperature is 

practically equable, and the volume of ascending gases 
per square foot of sectional area is practically the same. 
t may here be stated that the drawing back of the 
tuyeres of No. 4 furnace was not merely followed by the 
combustion of the same amount of coke as before, namely, 

603 tons,t with an increased output of 91 tons of iron, 

but there were also produced 25 tons more iron witha 

consumption of 27 tons more coke, making the total pro- 
duction of iron 599 tons and the total consumption of 
fuel 630 tons in one week. The extra consumption of 

27 tons is due to extra ‘‘ driving,” that is, to an extra 

volume of blast entering the furnace; so that it may 

be inferred the driving of No. 4 furnace had been 
restricted slightly, viz., to the extent of 4 or 5 per cent., 
by the tuyeres being only 6 ft. apart. 

The main improvement in the output of iron, namely 











* See ENGINEERING, vol. xxvii., page 566. 

+ Paper read before the Institution of Mechanical 
Engineers at Leeds. 

t+ The average consumption of coke per ton of iron 
made in March, 1882, corrected to No. 3 quality, was 
21.01 cwt. For 603 tons of coke this gives 574 tons of 
iron _ 483 tons of iron, the average of the previous 
months. 





SIX -SPINDLE WOOD- BORING MACHINE. 
CONSTRUCTED BY MESSRS. G. RICHARDS AND CO., ENGINEERS, MANCHESTER. 











the increase of the weekly make from 483 tons to 599 tons, 
was due to the fact that, whereas the 483 tons of iron 


formerly required 603 tons of coke, or 24.98 cwt. of coke | 


per ton of iron, there are now produced 91 tons extra 


iron (making 574 tons of iron) with the same weight of | 


coke, and also 25 tons more iron with 27 tons additional 
coke, due to extra driving. The average total of 599 tons 
of iron per week was maintained throughout the month of 
March, 1882. 

The extra driving may have been, and probably was, 
favoured by the increased area into which the blast was 


free to penetrate within the hearth itself, in consequence | 


of drawing back the tuyeres. This increase of area 
would of course be in proportion to the squares of the 
distances from nose to nose of the tuyeres, 7.¢., in the pro- 


Fig. 6. 
































portion of 36 to 49; but it is worth while to note that, 
whereas the area is thus increased 36 per cent., the in- 
crease in driving was only 4to 5 per cent. ; the tuyere 
area remaining constant at 141 square inches. 

e now proceed to consider the case of No. 2 furnace, 
Fig. 2, of 35,013 cubic feet capacity, 90 ft. high, 28 ft. 
bosh, with tuyeres 6 ft. apart only, i.e, overhanging 
12 in. in a hearth originally 8 ft. in diameter. The greatest 
diameter of 28 ft. was attained at a height of aay 32 ft. 
from the floor of the hearth, as shown in Fig. 2. It might 
be expected that such a furnace would reveal marked 
symptoms of the want of diffusion of the ascending gases, 
under conditions of pressure and temperature of blast like 
those to which No. 4 was subjected prior to drawing back 








the tuyeres ; and such was the case which actually occurred 
| in No. 2 furnace prior to drawing back the tuyeres in 
June, 1880, the effective capacity being then so low as 
18,600 cubic feet, as shown at f in Fig. 7. In this 
| case the descending gases could not spread out laterally 
| fast enough to reach the angle of the bosh efficiently ; 
| and the result was the formation of a ring scaffold there. 
| The existence of this, however, was not positively proved 
| till February, 1882, when holes were pierced around the 
| casing at three points of the circumference equidistant 
from each other, and its existence was established beyond 
a doubt ; this was twenty months after the tuyeres had 
| been drawn back in June, 1880, so as to be 7 ft. 4in. from 
| nose to nose. The effect of this drawing back of the 
tuyeres was to enlarge the area of the circle inscribed 
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within the noses of the tuyeres in_ the ratio of 36 to 53.8, 
giving 49 per cent. more area for the descent of the 
materials into the zone of fusion, and for the diffusion of 
the gases. Up to that time, and indeed ever since it had 
| been blown in, No. 2 furnace had worked unsatisfactorily ; 
| whilst No. 1 furnace, of the section shown in Fig 1, with 
| steeper bosh, had never given any trouble. No. 1 had 
originally a 10 ft. diameter of hearth with 16 in. over- 
hang, leaving the noses of the tuyeres 7 ft. 4 in. apart. 
In February, 1882, holes were pierced in three points of 
| the circumference equidistant from each other, and at the 
same height’(namely, 32 ft. above the hearth) as the junc- 
tion of the bosh with the lining in No. 2 furnace. But 
the bosh in No. 1 furnace was free from scaffold, and 
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THE PORT OF CALCUTTA; DETAILS OF LANDING-STAGE. 


For Description, see Page 327.) 
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SIEMENS’ REGENERATIVE GAS BURNERS. 


(For Description, see Page 328.) 
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thus confirmed the conclusion already arrived at, 
namely, that the bosh in No. 2 furnace opened out too 
suddenly, or was at too flat an angle. It will be readil 

conceded that in No. 2 furnace, prior to the drawing bac 

of the tuyeres in June, 1880, the ring scaffold was doubt- 
less larger than it was ascertained to be in February, 
1882; and that whereas at the present time it represents 
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| a reduction of effective capacity in the lower of the 
| furnace of about 4000 cubic feet, the virtual loss in this 


| region previously might well have been the still larger bulk | 


in Fig. 6, viz., 6345 cubic feet. But inasmuch 
—~ to drawing back the tuyeres 
was 20.81 cwt.—which betokened that the effective 

pe egy of the furnace (of an actual capacity of 35,013 
cubic feet) was reduced to 18,600 cubic feet—the total loss 
may be put at 16,413 cubic feet, of which 6345 cubic feet 
may be explained by the formation of the solid ring- 
scaffold, and the remainder by the central action of the 
reducing gases, surcharged with carbonic oxide, but not 
meeting in their ascent with a quantity of ironstone corre- 
sponding with their surplus reducing power. This action 
is represented in Fig. 2, page 308 ante. 

As already stated, the tuyeres at No. 2 furnace were 
drawn back in June, 1880, so as to be 7 ft. 4 in. apart from 
nose to nose. The bosh, as shown in Fig. 5, with its enlarged 
diameter at plane of junction with the hearth, and its 
ring-scaffold discovered in February, 1882, has conse- 

uently ussumed approximately the steeper inclination of 
the bosh originally designed for No. 1 furnace ; and the 
two furnaces have since worked as nearly alike as possible, 
although both have until recently been working below 
their full effective capacity, as will be seen by re- 


| shown 
| as the coke consumed 





| ference to ¢ on the capacity curve in Fig. 7, page 308. 


With a recorded average temperature of blast 73 deg. 
higher in No. 1 furnace than in No. 2, the effective 
capacity of both Nos. 1 and 2 furnaces was approximately 
25,640 cubic feet, against 33,400 actual in the fos case, 
and 35,013 in the latter. 

It may here be stated that this failure to realise the full 
advantages of these larger actual capacities arose mainly 
from a reduced blast pressure, through deficiency in steam 
supply. Now that a steady supply of blast is obtainable, 
the nearly full efficiency of both furnaces is manifested by 
the production of a ton of No. 3 ironat No. 1 furnace 
with 18.70 cwt. of coke, the temperature of the blast being 
1406 deg. ; at No. 2 furnace by the production of No. 3 
iron with 18.67 cwt. of coke per ton of iron, the tempera- 
ture of the blast being 1465 deg. 

Seeing that reference has just been made again to 
the capacity curve, Fig. 7, it will be well to ex- 
plain what is the precise meaning of this curve. In 
1870 (Proceedings, page 75, and Plate 12) a curve was con- 
structed by the author, giving the results of experience 
| obtained at that date at the Ormesby Iron Works, with 
furnaces up to what was then the largest actual capacity 
in use at those works, namely 20,624 cubic feet. is 
| curve was extended to show what might probably be the 
| further economy to be obtained by increased capacity 
up to 40,500 cubic feet. It is indicated by the thin line, 
which was adjusted to No. 4 quality of iron, being the 
standard quality to which at that time it was thought 
proper to refer the working of blast furnaces. The hori- 
zontal lines in the diagram are divided into units of cwts. 
of coke consumed per ton of iron, whilst the vertical lines 
are divided into units of 1000 cubic feet of furnace 
capacity, commencing with 6000 cubic feet. The thick 
| line represents the curve of manufacture under identically 

similar circumstances to those described in 1870, but 
| adjusted to the production of No. 3 iron instead of No. 4 
| iron ; the correction being made at the rate of 4 cwt. of 
coke per ton of iron for the difference between Nos. 3 
| and 4 iron. Toquote a single example: whereas in 1870 
to make a t6n of No. 4 iron in a furnace of 20,624 cubic 
feet required 20 cwt. of coke, to make No. 3 would have 
required 204; hence the thick line shows 204, whilst the 
thin shows 20 cwt. This change has been rendered neces- 
sary because No. 3 iron has gradually become the current 
standard of reference in the district, as the quality at 
which manufacturers aim, and of which they desire to 
produce the largest proportion: with the further condi- 
tion, imposed by trade exigencies, that the No. 3 shall 
include every intermediate shade of greyer grade, from 
No. 3 up to No. 4, which may not be grey enough for the 
manufacturers to insist on calling No. 1. 

It is in some such way as this—the iron being not only 
as good as No. 3, but a good deal of it of much better 
quality, nearly up to No. 1 quality, and therefore using 

more coke than would be required for No. 3 quality a 
| that the author considers may be explained the somewhat 
| higher coke consumption of 21.07 and 21.01 cwt. shown in 
March, 1882,* in comparison with that indicated by the 
thick curve as the proper duty of Nos. 3 and 4 furnaces, 
each having 20.454 cubic feet actual capacity. There are 
in fact two ways of dealing with the results obtained at 
these furnaces: either by showing them at g on the thick 
line as the standard of reference, in which case the effec- 
tive capacity of the furnaces appears to|have been lowered 
in that month from their actual capacity of 20,454 cubic 
feet down to 17,420 effective capacity ; or, on the other 
hand, by marking off the results at e on the line of 20,454 
cubic feet actual capacity, when the difference of 4 cwt. 
coke will show how nearly the work of March approxi- 
mates to the standard of reference adopted on the thick 
line for No. 3iron. It happens that Nos. 1 and 2 fur- 
naces in the same month did slightly better than was pre- 
dicted for them, as shown at } and a; so that by — 
the two extremities thus indicated, a curve is produc 
intersecting the standard thick curve at a very slight 
angle, as shown by the dotted curveabe. It could 
hardly be expected that a perfect coincidence should take 
lace in dealing with the ever-varying conditions of 
ehiaeeis work ; but the approximation is very close, 

* The coke this month contained 1 per cent. less ash 

than usual. 
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and is rendered the more interesting because the average 
temperature at Nos. land 2 furnaces during the month of 
> , 1465 + 1406 Y . a 
March, 1882, was ————"" — 1435 deg., while at Nos. 
3 and 4 furnaces it wan e+ 8 = 1442 deg., whilst 
the curve of 1870, shown by the thick line, was drawn for 
an average temperature of 1422 deg. 

An experiment was made to ascertain the distribution 
of pressure inside the hearth of No. 1 furnace. It gave 
the following result, the tuyeres being now 8 ft. apart 
from nose to nose. 


Pressure of blast at centre of hearth _.. 
ss 1ft. back from centre 
” 2ft. ,, ” nn 3 
” 3ft. ,, ” 29 tee 3 
” ” 4 ft. ” ” 290 tee 3 
The pressure of blast at the plug-hole was not taken in 
this case: it would probably be 351b. Here there is 4 Ib. 
difference of pressure, making the surface of the slag 5in. 
higher at centre than at circumference. 
In another experiment at this same furnace, the follow- 
ing were the results (see Fig. 12) : - 
>. 


3t 


Ib. 
2f 
3 


Pressure of blast at centre of hearth 


” 
” ” ~ > »» BB) 


” ” 
ac <= Fs 
5ft., i.e. inside muzzle of 
blast pipe ca 
The pressure of blast before and after the experiment, 
taken in the customary way at the plug-hole of the tuyere, 
was 33 Ib. 

It may be interesting to state in what way these pres- 
sures were ascertained. A wrought-iron gas-tube of 1 in. 
internal diameter and 15 ft. long was armed at one ex- 
tremity with a movable plug of wrought iron, as shown in 
Fig. 8, page 330, so that the mouth of the tube could be 
preserved from being choked when pushed into the hearth, 
and so that, by the aid of the sharp point, the tube could 
be the more readily thrust into the centre of the hearth, 
and sufficiently far beyond it to insure that on withdrawal 
the pointed stopper would be left beyond the centre. The 
mouth of the tube was now perfectly open, and allowed 
the pressure of gases to operate through the length of 
15 ft. of lin. tubing. At the outer extremity of this a 
mercurial gauge was attached, and the successive pres- 
sures were promptly recorded as the tube was drawn back 
a foot at a time; the distances being carefully marked on 
the outside of the tube before commencing the experi- 
ment. 

It will be obvious from the foregoing that not only by 
positive obstructions in the shape of solid scaffolds within 
a blast furnace can its effective or working capacity be 
seriously diminished, but that, by the failure to secure a 
uniform distribution of the ascending gases over the 
entire area of the bosh, the effect is the same as if such 
solid obstructions existed. The result must necessarily 
be extra consumption of coke in the hearth, to supply the 
carbonic oxide requisite to act upon the imperfectly 
reduced ironstone from the outer regions of the furnace. 
Meantime the gas which should have done this work has 
passed away at the tunnel head, being in excess of what 
was actually required for the reduction of the materials 
through which it passed. There is thus in the escaping 
‘Bases an increased ratio of carbonic oxide to carbonic 
acid (or vice versé a diminished ratio of carbonic acid to 
carbonic oxide), in accordance with the law established 
practically by Mr. I. L. Bell, and so admirably reduced 
to the strictness of mathematical formule by M. L. 
Gruner.* 

It may well be asked, Is there a limit, and if so what 
is the limit, to the advantages obtainable by drawing back 
the tuyeres ? c E 

An experiment on this point was made at No. 1 fur- 
. nacein February, 1882. From a distance of 7 ft. 4in., 

apart—the distance with which the furnace had not ceased 
to work well since the date of blowing in, the hearth being 
originally 10 ft. in diameter—the tuyeres were drawn back 
80 as to overhang only 6 in., leaving their noses 9 ft. apart. 
No appreciable difference was found in the working. The 
furnace neither “‘ drove” any faster (that is, it allowed 
no more blast to enter), nor was there any symptom of 
economy of fuel. The total area of tuyeres at the time of 
making this experiment was 170 square inches, namely, 
six tuyeres with 6in. diameter of orifice. : 

Finding that no good resulted from the tuyeres being 
drawn back so far, they were changed and placed at a 
distance of 8 ft. apart from nose to nose, at which there is 
no perceptible difference in the working of the furnace 
from the time when they were 7 ft. 4in. apart. No. 2 
furnace, a sister furnace already described, is working 
satisfactorily with the tuyeres 7 ft. 4in. apart ; so that it 
would appear that for furnaces of such ve, apne (90 ft. 
high, with 28 ft. to 29 ft. bosh, and 34 Ib. to 4 Ib. pressure of 
blast) the tuyeres attain their maximum- efficiency at and 
alittle beyond 7 ft. poets the precise distance being a 
matter of practical observation by the process of trial 
and error. : 

In connexion with the subject of tuyere area, it may be 
mentioned that an effort was made to increase the driving 
of No. 1 furnace with a view to secure better yields than 
those already attained ; but there was soon discovered a 
limit to the volume of gases which the resistance of the 
materials in the furnace would allow to pass at a constant 
pressure. The tuyere area in 1881 was successively in- 
creased by enlargement of six tuyeres to 64 in. diameter 


'* See “ Etudes sur les Hauts Fourneaux,” published in 
1873, and translated by Mr. L. D. B. Gordon under the 
title ‘ Studies of Blast-Furnace Phenomena.” 
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each, and by the addition of a seventh on June 20, 1881. 
The total area was then 232 square inches, the noses of 
the opposite tuyeres being 7 ft. 4 in. apart. Towards the 
close of the year, i.e., about the Ist November, 1881, the 
seventh tuyere was removed, and a gradual substitution 
went on in the replacing of the remaining six by 6 in. 
tuyeres, thus reducing the area eventually from 232 to 
170 square inches. Just, however, as the furnace showed 
no improvement by increasing the tuyere area to 232 
square inches, so it showed no falling off by the reduction 
back to 170 square inches. It will thus be clear that, 
according to the resistance offered by the materials in the 
furnace, there is a limit to the tuyere area needed to 
deliver the correct volume of blast corresponding to such 
resistance—extra pressure of blast being the only means, 
in such a case, by which extra driving can be obtained. 

It is a source of danger to the working of some furnaces 
to allow this limit of tuyere area to be much exceeded ; 
for if it be much exceeded, any slight obstruction in front 
of one tuyere determines the passage of the whole or 
nearly the whole volume of blast through the remaining 
tuyeres, and the furnace will, by reason of vgs distri- 
bution, work more on one side than the other. This leads 
to irregularities in yield, which go on until the obstruction 
is removed. Asa matter of practice, the writer has seen 
the necessity of reducing the tuyere area to its proper 
proportion before a furnace could be restored to its normal 
working order; the manager for some weeks being unable 
to hit upon the real cause of the trouble he had to con- 
tend with. With such materials as are employed in the 
North of England, the enlargement of the tuyere area 
beyond what is needed would m the main tend only to 
reduce the velocity of the air entering the hearth. 

Lastly, on the subject of tuyere area, it is all important 
to remember, in the application of high temperatures of 
blast, that enlargement of the tuyere area must take 
place according to the extra expansion of the blast due to 
its extra temperature—if it be desired to drive the furnace 
at the same rate as prior to the adoption of the higher 
temperature—in order to allow the increased volume of 
hotter air to enter the furnace. Thus, according to the 
law of the expansion of air by heat from 32 deg. Fahr., its 


volume is increased by for each degree of tempera- 


1 
490.6 
ture attained ; in other words a volume of 490.6 cubic 
feet at 32 deg. will become 491.6 at 33 deg., 492.6 at 
34 deg., and at 1000 deg. will become 490.6 + 968 = 
1458.6; whilst the same air heated to 1400 deg. 
will become 490.6 + 1368 = 1858.6 cubic feet. Hence 
to pass 1858.6 cubic feet into the furnace, under 
ane conditions to 1458.6 cubic feet, would need 
an enlargement of tuyere area in the ratio of 1.00 
to 1.27, or an increase of rather more than a quarter. 
Thus if a tuyere were 5 in. in diameter when 1000 deg. 
temperature of blast was employed, it will need to be 
enlarged to 5.6 in. in diameter—or if 54 in. in diameter, 
it will need to be enlarged to fully 6 in. in diameter—in 
order to provide for the admission of the same weight of 
blast at 1400 deg. as previously entered through the 
smaller tuyere at 1000 deg. 

There remains one point to be dealt with in connexion 
with the blast furnace, in order to clear up allusions 
which have been made to the distribution of temperature 
in the hearth. * It might be thought that, in the plane of 
the tuyeres, the heat is greater, or not less, in the centre 
of the hearth than at a short distance from the nose of the 
tuyere ; butthisis not so. The author believes the obser- 
vations he has made on this point will be worthy of 
record. On thrusting a round bar 1 in. in diameter 
into the hearth of a furnace, it will be found that if the 
temperature of the blast be nearly red hot—say 1200 deg. 
to 1250 deg.—the bar will become actually red hot, as 
seen by daylight, at a distance of 2 in. from the nose of 
the tuyere ; and that the temperature will rapidly rise 
until it attains the highest degree at 14 in. from the nose 
of the tuyere. This temperature is so intense that in the 
Cleveland district thirty seconds’ — will nearly 
suffice to sever the bar at this point of maximum tempe- 
rature ; from which there is a steady fall through 
diminishing degrees of temperature till dull red is 
reached at a variable distance of 8 in. or 10 in. from the 
centre of the hearth. The curve is as shown in Fig. 9. 

The effect of extra pressure of blast is, as might be 
expected, to drive in the point of maximum temperature 
towards the centre; but only to the slight extent of an 
inch or two for an increase of one pound or more in the 
pressure of blast. The effect, however, of diminished 
temperature of blast in driving this ring of maximum 
intensity inwards is most marked. Whereas with blast 
at 1200 deg. to 1300 deg. the ring, as already stated, is at 
a distance of 14 in. from the nose of the tuyere, if the 
temperature be lowered to about 350 deg. the ring pene- 
trates inwards to a distance of 17 in. or 18 in. from the nose 
of the tuyere. ; 

Being curious to ascertain within, what height above the 
tuyeres this great variation in teiiperature, as shown in 
the plane of the tuyeres, might Adjust itself to a more 
equable distribution over the area of the furnace, the 
author had ahole pierced at about 20 in. above the axes 
of the tuyeres. It was found, on the insertion of a bar 
1 in. in diameter, and its withdrawal after successive 
exposures of # minute, 14 minute, and lastly 2 minutes, 
that there was at that level a near approximation to 
uniformity of temperature in what might fairly be called 
the zone of fusion. . i 

The author has endeavoured in Fig. 9 to illustrate the 
intense local heat in the plane of the axis of the tuyeres, 
and the subsequent diffusion of the heat within a couple 
of feet above the axis of the tuyeres. The case is chosen 
of a hearth 8 ft. in diameter, with 6 in. overhang of 
tuyeres. The highest temperature is reached at 14in. 
from the tuyere nose, and it gradually falls off to a red or 
dull red heat at the centre of the hearth, the initial 





temperature of the blast being 1300 deg. At 20in. above 
the tuyere axis, the modification which takes place is 
shown by the much flatter curve, and the author has little 
doubt that a few inches higher the curve becomes flatter 
still, until the fusion zone is ed, after which its 
gradations will depend on the diffusion of the gases over 
the area of the furnace. 

These observations bring out clearly the relative 
importance of the effects resulting from extra pressure of 
blast diminished temperature of blast, and from closer 
reerg yf of the tuyeres. Thus an extra pressure of 
about 11b. in blast at same temperature pushes the point 
of greatest intensity only an inch or two inwards, Tf the 
temperature of blast be lowered to 300 deg. or 400 deg., 
the point of greatest intensity is pushed in 3in. or 
4in., so as to be 17 in. or 18 in. from the nose of the tuyere 
instead of 14in. But if the tuyeres themselves be pushed 
in, the direct effect is to reduce the diameter of the hearth 
by the same amount, so that when, as was actually the 
case at Nos. 2 and 4 furnaces under the conditions 
described in this paper, the tuyeres were only 6 ft. apart, 
the diameter of this circle of most intense action was 
diminished from 4ft. Sin. to 3ft. 8in., and an intense 
upward central movement of the gases was the result, the 
ring of greatest heat being thus prejudicially forced 
inwards towards the centre a the hearth, as in Fig. 10. 

It may be necessary to state that in all the observations 
recorded in the course of this paper the materials operated 
upon were ey the same, in mechanical and 
chemical conditions, as those which were referred to in 
the paper of 1870. The coke contains about 9.23 per cent.* 
of moisture, sulphur, and ash, whilst about 48cwt. of 
calcined ironstone and 12 cwt. of limestone are needed to 
produce one ton of iron, the calcined ironstone containing 
only about 41 per cent. of iron. 

In giving the above facts and conclusions, the author 
has abstained from any reference to the analysis of gases 
at the tunnel head, because such analysis cannot be 
treated as an absolute guide to the working of a furnace, 
valuable though the information so obtained is as a help 
to understanding the duty that is being performed by a 
furnace. No analysis of gases could have led to the dis- 
covery of the detrimental effect on the working of a fur- 
nace, due to having the tuyeres in too close proximity ; 
whilst this discovery will explain many of the contra- 
dictions and anomalies which have existed in the past. 
One instance may be quoted from a remark made by that 
eminently practical ironmaster, Mr. Edward Williams,+ 
which is itself appealed to in Mr. I. Lowthian Bell's 
treatise on the Chemical Phenomena of Iron Smelting.t 
‘*We have,” observes Mr. Williams, ‘‘close together, at the 
Eston furnaces, one of 15,000 ft. capacity, one of 20,000 ft., 
and another of 27,000ft., all using precisely the same 
ironstone, with fuel from the same Bmp and, so far 
as we are able to j dge, there is no economy of fuel in 
the larger furnaces.” e goes on to say, ‘‘ This is quite 
certain, that, in my case, beyond 11,000 ft. or 12,000 ft. 
capacity there is no saving of coke per ton of iron made.” 





NOTES FROM THE SOUTH-WEST. 

Pontypridd, Caerphilly, and Newport Railway.—On 
Friday Sir George Ellictt, Bart, M-P.; Mr. G. W. 
Elliot, M.P.; Mr. J. Parkinson ; Mr. Szlumper ; 
Mr. A. Henshaw; Mr. E. R. Creed; Mr. S. Long; Mr. 
J. Snape; Mr. F. Widowfield, and others inspected the 
new Pontypridd, Caerphilly, and Newport Railway. It 
is believed the railway will be opened for traftic in 
November or December. 


Proposed Harbour Trust at Cardif.—A committee 
appointed by the Cardiff Town Council for the purpose of 
considering the practicability of forming a Harbour Trust 
in Cardiff, has at length taken a decisive step. It has 
written to Mr. W. T. Lewis, the agent of the Marquis of 
Bute, asking if his lordship is prepared to enter into 
negotiations for the lease or purchase of his dock property. 


Coal at Ynysybwl.—Mr. Daniel Thomas, Pwllgwaun 
Colliery, Pontypridd, has struck the well-known Soapd- 
dislwyn seam of coal, 2ft. 10 in., with rock top, at 
Mynachdy farm, near tgs Hywe The coal is known for 
its gas yielding properties. It was struck in e level which 
is self-drained. 


The Forest of Dean.—The Forest of Dean colliery pro- 
prietors have advanced the price of house coal 1s. per ton. 


Alexandra (oe) Dock Company.—By an Act of 
Parliament passed last session the name of the company 
hitherto known as the Alexandra (Newport) Dock Com- 

ny has been altered to the Alexandra (Newport and 
South Wales) Docks and Railway Company, and it is asa 
railway as well as a dock company that it will be hence- 
forth worked and known. nder other sections of the 
Act of 1882 the capital of the company has been arranged, 
and from and after October 2, 1882, the various classes of 
preference shares, consisting of first preference, second 
preference, third preference (first issue), and third prefer- 
ence (second issue), are abolished, and the capital they 
represent is amalgamated into one first preference 
Alexandra (Newport and South Wales) Docks and Rail- 
way Consolidated Stock A, bearing interest at the rate of 
44 per cent. per annum, payable half-yearly. 

The Severn Tunnel.—Sir Daniel Gooch inspected the 
Severn Tunnel on Thursday, and expressed his pleasure 
at the progress made with the works. 

Ogmore Dock and Railway.—The necessary funds for 

reliminary expenses in connexion with this scheme has 
0m subscribed, and the promoters propose to lose no time 
in applying for Parliamentary powers. At a meeting 





* In March, 1882, this percentage was only 8.20. 
+ Iron and Steel Institute Journal, May, 1870, pp. 35, 36. 
+ Ibid., 1871, vol. i., p. 352-3, 
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e st week the report and plans of the dock and rail- 
merge have hock soon by Mr. J. Abernethy me 
Mr. R. Price Williams, were considered and approved, 
and Mr. W. R. Randall, the solicitor to the sromoters, 
was instructed to prepare a Bill to be submit to Parlia- 
ment next year. pa 

ath Harbour New Works.—These works are rapidly 

Bese tan The contractor, Mr. C. E. Daniel, having 
invited the commissioners to go over and inspect the 
works, they, together with the engineer, Mr. W. Wilson, 
C.E., and other officials, started from Neath by tramcar, 
on Thursday, to Court Sart-read, and were there met by 
the contractor and others, who had provided an engine 
and wagon to convey them. They accordingly proceeded 
along the junction with the Great Western Railway across 
the Neath Canal, Lord Jersey’s and the Knoll Marshes, 
to the navigable cut, which they ins pected minutely, 
together with the whole of the plant, and expressed their 
satisfaction with the progress made. There are about 
500 men engaged on the works. The work necessary for 
the alteration of the channel during the construction of 
the dock portion was also inspected, and appeared to be 
progressing with equal energy. 

Swansea Coal and Metal Trades.—Owing to a scarcity of 
tonnage the shipments of the past week were a trifle 
under those of the — week ; still 25,231 tons of 
coal, and 5365 tons of patent fuel were cleared. All de- 
scriptions of steam coal are in good demand, and prices 
are firm. Patent fuel is also in te request and steady 
in price. The new works in the North Dock are rapidly 
approaching completion. Iron shows strong indications 
of further improvement. All the local works are well 
employed. ere are a few inquiries for old nails, but 
prices are too low to induce holders to operate. Steel rails 
are firm. The prospects of the tin-plate makers appear 
at last to be more hopeful. 

Newport.—The steam coal trade maintains its activity, 
and all descriptions find a ready sale. There is also ago 
business passing in household qualities, while the demand 
for coke is fairly sustained. Further orders for steel rails 
and tin plates have recently been obtained. The price 
for the former averages about 5/. 10s. to 5/. 15s. There is 
a trifle better feeling in tin plates. Not much is bein 
done in iron rails. Last week’s clearances comprise 
55,138 tons of coal. Of iron, &c., there were sent away 
3154 tons to the following destinations: New Orleans, 
2306 tons; Halmstadt, 315 tons; and Hennebont, 330 
tons. The imports comprised 11,444 tons of Bilbao, and 
5150 tons of el ore, 


Welsh Coal Mining.—Midway between Mountain Ash 
and Pontypridd a new level has been sunk, and a fine a 
producing seam of coal obtained. In the Ogmore Valley 
there appears to be no lack of work. The Ocean Com- 
pany’s collieries are going on steadily. The Aber Works 
and the Wyndham collieries are also doing well. \ 

Yardif.—The docks are full of tonnage, and the tipping 
accommodation of the port has been called upon to bear a 
more than ordinary strain. Prices have not undergone 
any great alteration, but the tendency is certainly more 
towards a rise than a decline. Iron ore has come into the 
port in moderate quantity. Buyers show little inclina- 
tion to purchase for 1883 delivery, unless at safe rates. 
Last week’s clearances comprised 155,367 tons of coal, 
1388 tons of iron, 5416 tons of patent fuel, and 390 tons of 
coke. From Bilbao there arrived 12,414 tons, and from 
other sources, 420 tons of iron ore. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Extraordinary Agitation amongst Colliers.—At a 
large meeting of the coalowners of the West Yorkshire 
district, held in Leeds, it has been unanimously resolved 
to make the usual winter acvance in the price of house 
coal of 1s. per ton, merely returning to the prices ruling 
previous to April last for this description of coal. The 
adjourned meeting of the delegates, representing most of 
the collieries in Derbyshire and part of Notts, appointed 
to consider the question of the proposed increase of wages 
—and in case of a refusal on the part of the masters to 
grant the increase, to further consider the desirability of 
bringing the collieries to a ‘‘ general stand”—was held at 
Chesterfield on Saturday afternoon. Large and impor- 
tant as the meeting on the previous Saturday was, the 
adjourned meeting was still larger, and even more impor- 
tant. Mr. John Smith, of Danesmoor, again occupied 
the chair, and the proceedings throughout were of the 
most animated character, and lasted over four hours. 
Many of the colliery owners are granting increased wages 
varying from 5 to 74 per cent., and there is little doubt 
that coal will be much dearer within a month. 


Depreciation of Colliery Property.—The Silkstone and 
Dodworth collieries, floated at Higham and Dodworth in 
1873 for 300,000/. as a limited liability company, have 
been sold at the King’s Head Hotel, Barnsley, by Mr. 
E. G. Lancaster (of the firm of Lancaster and Sons, 
auctioneers, Barnsley), for 2000/., being less than a tenth 
of the supposed value of the surplus plant. The company 
is in liquidation, and for some time the collieries have 
been standing, but have been ne in order, and the sale 
was by order of the Court of Chancery. There was a 
large company present, amongst others being Mr. R. 
Whitworth, Manchester, Mr. H. G. Leppock, Mr. J. 
Holden, Manchester, Mr. Warburton, Manchester, and a 
large number of coalowners and colliery — from 
various parts of Yorkshire, Derbyshire, Lancashire, &e. 

Electric Lighting.—Both the Sheffield and Scarborough 
town councils have resolved to apply for a provisional 
order to light their towns with electricity. Several com- 
panies have requested permission to obtain an order for 
the boroughs, but the committees have determined to keep 


independent of all, thus preserving control in so impor- 
tant a matter as the public lighting of the future. 


The Spen Valley and Dewsbury Tramway Scheme.—All 
the local authorities interested in the line of tramways 
to be constructed by the Spen Valley and Dews- 

ury Tramway Company have, with one exception, ex- 
sressed their approval of thescheme. The Mirfield Local 

oard have not given their consent to it. The other 
authorities interested are the Cleckheaton, Liversedge, 
Heckmondwike, Gomersal, and Ravensthorpe Local 
Boards, and the Dewesbury Corporation. 


Water Works for Swinton.—Tenders for the construction 
of engine and boiler house and reservoir needed for the 
water works about to be commenced have been sent to the 
Swinton Local Board by ten firms in Swinton, Doncaster, 
Sheffield, Rawmarsh, Birmingham, Rotherham, Ecking- 
ton, and Barnsley, and for the water mains a like number. 
The amounts for the first varied from 4157/. to 2753/., 
for the second from 1307/. to 9571. In each case the 
tender was accepted of Mr. D. Arundel, Swinton. His 
was the lowest in the first case and the lowest save one in 
the second. 


The Advances of Prices in the Iron and Coal Trades.— 
Too much importance must not be attached to the agita- 
tion on the part of the working men, which is bringing 
about a temporary rise in the values of coal and iron. 
Orders of a genuine character are not heavy, either for 
coal or iron, and where advances in wages are being given 
to miners it is at a loss, in order to complete contracts 
now on hand. This view of the matter was shown at the 
meeting of the colliery owners of South Yorkshire, held 
yesterday at Sheffield, and the reports put forward indi- 
cated that any rises in wages were given only to enable 
= ican of orders, and not because of increased 

e. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough. Prices 
were firm at about 6d. per ton more than they were last 
week. No. 3 Cleveland pig realised 44s. 6d. per ton, and 
special brands brought even higher figures. Messrs. 
Connal and Co., the warrant storekeepers here, had a 
stock of 108,858 tons, which is a decrease of 1190 tons on 
the previous week. In Glasgow they hold 626,031 tons. 
The market was naturally firm, owing to the very heavy 
shipments of last month, upwards of 100,000 tons of pig 
iron having been exported from Middlesbrough in Sep- 
tember. Makers’ stocks were reduced 40,000 tons, and 
the Cleveland ironmasters decided not only to raise their 
prices 6d. per ton yesterday morning, but agreed to con- 
tinue the policy of restriction for other three months, 
regardless of any steps the Scotch ironmasters might 
adopt. 


The Manufactured Iron Trade.—This branch of industry 
continues well occupied, but orders for forward delive 
are scarce. Meanwhile all the mills and forges are in full 
swing, and a good business is being done on the basis of 
ship plates oalien at 6/7. 12s, 6d. per ton. 


Engineers and Shipbuilders.—Both these industries are 
most actively engaged on orders booked some time ago. 
It is satisfactory to know that some fair contracts have 
recently been secured at fair prices. 


Proposed New Railway to Middleshrough.—To-night 
(Wednesday) Mr. Myers, of the Skipton and Kettlewell 
Railway yy 2 y, attended the General Purposes Com- 
mittee of the Middlesbrough Corporation, and explained 
the route of the proposed new line from Skipton through 
Kettlewell, Leybourne, Richmond, Darlington, Sudberge, 
Stockton, and South Stockton to Middlesbrough. After 
the important matter was fully discussed a resolution was 
passed unanimously pledging the Middlesbrough Corpora- 
tion to give its earnest support to any feasible scheme 
which would connect Middlesbrough andtheCleveland dis- 





trict with the other railway systems by means of a new 


line. The general public will hail with delight any new 
railway which will connect Stockton, Darlington, and 
Middlesbrough with other great railway systems. 


The Coal and Coke Trades.—The fuel trade is improving. 
Sellers are now asking 1s. per ton more for house coal, 6d. 
more for manufacturing coal, and 9d. more for coke than 
they did last week. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Ivron Market.—The pig-iron warrant market 
again showed great strength last ‘Thursday, and a further 
rise of 7d. per ton was secured, making a gain for the 
week of 1s. 34d. per ton. Business was done during the 
forenoon at from 5ls. 3d. up to 5ls. 7d. cash, also at 
5ls. 74d. up to 5ls. 10d. one month, the close being 
sellers at 51s. 6d. cash and 51s. 9d. one month, and buyers 
near. In the afternoon transactions took place at from 
51s. 5d. up to 51s. 7d. cash, also at 51s. 84d. up to 51s. 103d. 
one month, and at the close there were buyers offering 
5ls. 7d. and 51s. 10d. cash and one month respectively, 
and sellers near. The market opened very strong on the 
following day, and at one time the prices showed again 
of 5d. per ton, but 2d. of that advance was subsequently 
lost, and the price at the close was still 1s. 6d. per ton 
over the closing quotations of the previous Friday. There 
were transactions reported during forenoon Ciakies at 
51s. 9d. down to 51s. 8d. and then up to 52s. cash, also at 
51s. 103d. up to 52s. 3d. one month, and the close was 
sellers asking 51s. 104d. cash and 52s. 13d. one month, 
and buyers near. Business was done in the afternoon 








at from 51s. 9d. down to 51s. 64d., and then back 
to 51s. 10d. cash, also at 52s., 51s. 9}d., and 52s. one 





with buyers offering 51s. 10d. 


month, the market closm 
cash and 52s. one sal and sellers near. On Mon- 
day the market opened strong at 52s., or 2d. over last 
week’s closing price. The American financial news, how- 
ever, brought in sellers, and there was a decline to the 
extent of 6d., or 4d. under Friday’s close. In the morn- 
ing business was done at from 52s. to 51s. 8d. cash, and at 
52s. 3d. down to 51s. 11d. one month ; the market closing 
with sellers at 51s. 8d. cash, and 51s. 11d. one month, and 
buyers near. In the afternoon business was done at 
51s. 7d. to 51s. 84d. and 51s. 6d. cash, and from 61s. 11d. to 
51s. 9d. one month; the close being sellers at 51s. 6d. 
and 51s. 9d. cash and one month respectively, and buyers 
near. The market opened dull on Tuesday, and a further 
decline to the extent of 3d. took place, but an improve- 
ment set in later on, and this decline along with 3d. of 
the previous day’s loss was recovered. Business was done 
in the forenoon at 51s. 44d. and down to 5ls. 3d., but 
again rose to 51s. 6d. cash, and varied from 5ls. 74d. to 
51s. 6d. and 51s. 94d. one month; and at the close of the 
market there were buyers at 51s. 64d. cash and 5ls. 9d. 
one month and sellers near. In the afternoon from 
51s. 9d. to 51s. 6d. and 51s. 94d. cash, and from 52s. 14d. 
to 51s. 94d. and 52s. 04d. one month were the quotations, 
sellers at the close asking 51s. 6d. cash, and 5ls. 9d. one 
month, and buyersnear. Business was done this forenoon 
at from 52s. to 51s. 104d. and 51s. 114d. cash, also at 52s. 3d. 
to 52s. 1d. and 52s. 24d. one month ; the close being buyers 
at 51s. 11d. cash and 52s. 2d. one month, and sellers near. 
In the afternoon the market was flat, and business was 
done at 51s. 10d. to 51s. 8)d. cash, and 52s. 14d. to 
51s. 114d. one month. Towards the close of the market 
there were sellers at the lower quotations, and buyers very 
near. The market has for some days been very strong 
and animated, and a large amount of business has been 
done from day to day at prices which have fluctuated a 
good deal. There is still a good demand for makers’ iron, 
more especially for No. 1 special brands, the stock of some 
of which is nearly exhausted, and the consequence is that 
in some cases the purchasers have to pay exorbitant prices. 
The local consumption of pig iron is very great, both in 
the foundries and in the malleable iron works, which are 
extremely busy on orders that are pressing. Last week’s 
shipments were very good, amounting to 15,023 tons, as 
against 12,933 tons in the preceding week, but 1411 tons 
less than in the corresponding week of last year. It is 
understood, however, that they would have been greater 
had the iron been available for shipment. There is a 
somewhat improved inquiry from the United States, 
where the supplies of Scotch pig iron are at present 
exceedingly small. From the Canada markets, however, 
there is a more limited demand. At the present there 
are only 107 blast furnaces in actual operation, as 
against 120 at this time last year, and 111 last week, four 
having been temporarily put out of blast in consequence 
of certain repairs being requisite. Twelve furnaces 
are making hematite pig iron. It is said that the blast 
furnacemen at Coltness y Hee Works have intimated their 
intention not to work on Sundays, and it is thought that 
they expect in that way to get their wages advanced. 
The hematite branch of the pig iron trade seems to be 
rather destitute of buoyancy at the present, the demand 
being somewhat quieter, and the stocks in Cumberland 
having increased. The,present quotation is about 56s. 6d. 
per ton for the usual mixture of Nos. 1, 2, and 3. The 
shipments last week included 2675 tons to the United 
States, 1515 tons to Canada, 590 tons to France, 455 tons 
to Italy, 1819 tons to Germany, 2161 tons to Russia, 775 
tons to Holland, 270 tons to Belgium, and lesser quanti- 
ties to other countries. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 625,206 
tons. 


The Glasgow Engineering and Founding Trades.—These 
branches of the iron trades in the Glasgow district are at 
the present time in a better condition than for some 
years past. The firms engaged in them have in most 
instances an abundant amount of work on hand, and 
they have every prospect of being kept fully employed 
for some time to come. The ornamental branch ef the 
ironfounding trade is steadily recovering from the quiet- 
ness by which it was characterised some months ago. 
Orders are being obtained in a very satisfactory manney, 
and prospects are assuming a decidedly brighter 
condition. 


The Scotch Malleable Iron Trades.—At Mossend Iron 
and Steel Works considerable extensions in the steel de- 
partment are being made, by which at least double the 
amount of work will eventually be accomplished. At the 
Clydesdale Iron Works (Messrs. Bairn and McCorkin- 
dale’s), Holytown, two new rolling mills are being erected, 
along with powerful engines to drive them, so that the 
output of finished iron at that establishment will soon be 
very greatly increased. Several other iron and steel works 
are also increasing their manufacturing capacities. 





Tue NortH-EasteRN Marine Exurpition.—Amongst 
the numerous awards made by the juries to the exhibitors 
at the Tynemouth Naval Exhibition, we may mention the 
following. A silver medal (the highest award) was given 
to Messrs. Priestman Brothers, of Hull, for their —_— 
dredger, excavator, and elevator; a silver medal to 
Messrs. Durham and Churchill for governors. A diploma 
of honour to Messrs. Ross and Duncan, Glasgow, for 
yacht engines—this was the only award for exhibits of 
this class; to Mr. Maurice Gandy, Liverpool, a silver 
medal for cotton belting; and to Messrs. Douglas and 
Grant, Kirkcaldy, a silver medal for dry air refrigerators. 
In our notices of the Exhibition we omitted to refer to the - 
excellent exhibit of cotton belting made by Mr. Gandy, 
and to the model of Mr. Druitt Halpin’s safety syphon 
sea connexions, shown by Messrs. Lewis Olrick and Co., 
the latter being an important detail which attracted con- 
siderable attention. 
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FOREIGN WAR-SHIP DESIGN AT THE 
ADMIRALTY. 

Since armour-plating has been used for the de- 
fence of ships, the art of war-ship construction has 
been developed more in this country than in any 
other. Most of the novelties and improvements in 
the fighting ships of the present day were invented 
by Englishmen. This has had the effect of attract- 
ing foreigners to us for instruction and help in naval 
design. England has for some time been the 
school to which all nations have come to study the 
principles upon which their navies should be 
formed. We have most unwisely admitted scholars 
from nearly every civilised country into our Royal 








Naval College, and taught them as conscientiously 
and thoroughly as we do our own embryo naval con- 
structors how to design and build the most perfect 
ships of war that science can produce. It may be 
right enough that we should hold a free market for 
trading in connexion with these matters, and most 
of the smaller naval powers and some of the great 
ones, have had ships of war built in this country. 

There are always persons to be found who con- 
sider that freedom of trade is carried too far when 
private shipbuilders go to the length of designin 
and building vessels that may some day be employ 
against ourselves or our allies. But the problematic 
dangers this may involve do not perhaps outweigh 
the advantage to trade and to the power of produc- 
tion in time of war which it givesus. During some 
time, however, the matter has been entering upon 
an entirely new phase, and one which seriously 
affects the public interests from a different point of 
view. Some of our Admiralty constructors, to whom 
chiefly we have to trust for keeping our Navy in the 
fore front of progress and ahead of all other navies 
in the world, have lately taken to accepting from 
the representatives of foreign governments when 
they come to this country for new ships, employ- 
ment as advisers and designers. Reports and plans 
are furnished freely by certain of these officials as 
though they were under no exclusive obligation to 
our own service, and as if the Admiralty information 
and organisation were their own personal property, 
that they are at liberty to convert into—to use a mild 
phrase—honorariums, at will. Foreign representa- 
tives are sometimes sent to the Admiralty officially as 
a matter of international courtesy or perhaps of State 
policy, and this gives an opportunity to those who 
hold the key of the official records, and of those 
stores of knowledge which are so eagerly sought 
for, to make a private bargain out of the needs of 
their visitors. This is sometimes done under the 
guise of framing reports for their guidance, or of 
preparing designs and plans for them as their 
private naval architects. 

In 1879 a contemporary reported one instance of 
this kind which occurred in connexion with the 
design of a powerful war-ship for the Argentine 
Government. It was then stated that some of the 
officials in the Constructor’s Department were 
engaged in preparing the design of a vessel, 
of which the particulars were given, for the 
Argentine minister. This was afterwards denied on 
account of an authoritative statement that was made 
on the subject; and the First Lord of the 
Admiralty, in reply to a question asked in Parlia- 
ment about it, said that ‘‘ there was no truth in the 
storyatall.”. The absence of truth, however, is now 
known to have been on the side of the First Lord— 
who at that time was Mr. W. H. Smith—and it is 
even whispered that he discovered, almost imme- 
diately after he had been unwittingly led to make 
this statement to the House of Commons, that the 
story was perfectly true. It is a significant fact 
that he made all the constructors at the Admiralty 
sign a statement pledging themselves not to engage 
in any more transactions of the kind without the 
knowledge and sanction of the Board. After the 
scandal attending the matter had somewhat blown 
Fover, all concealment was dropped, and it was pub- 
licly admitted that the facts were as stated in the 
Pall Mall Gazette, and which the First Lord was 
instructed to deny. 

Abuses, however, die hard. At the present 
time steps are being taken which may lead 
to a revival of such very discreditable trans- 
actions. The Greek Government have sent a 
commission to this country to obtain information 
respecting the latest improvements in war-ships 
with a view to adding to the strength of the Greek 
Navy. The officers of the commission have been 
directed to the Admiralty by the Foreign Office for 
advice, and allowed the entrée to our dockyards 
for the purpose of acquiring information. It is 
presumed that these courtesies have been extended 
to them chiefly on account of our Greek sym- 
pathies, and because we wish well to a free country 
which is striving to throw off the effects of 
previous oppression, and to defend itself and 
play an independent part in the world. What is 
very certain is that they were not sent to the 
Admiralty to furnish private emoluments to the 
naval constructors. If it were to the advantage of 
our foreign policy that we should assist the Greeks 
with reports and plans of ships of war, advise them 
on their naval affairs, and perhaps even design and 
survey their men-of-war while building, it would, 








of course, be done officially and openly, as! 


was done for the Turkish Government many years 
ago, when they formed the peculiar care of the 
Foreign Office. If it is not to our declared advant- 
age to help them in this way, subsidised private 
assistance should be made impossible on the part of 
officials at the Admiralty. What is clearly improper, 
and disadvantageous to the country from every 
point of view, is that we should allow foreign repre- 
sentatives to become private clients of these officials, 
and to traffic in services which are rendered purel 
as a matter of national courtesy or policy, or which 
otherwise should not be given at all. 

The question of allowing Government officers to 
seek or accept remuneration for services to 
foreigners while continuing to hold positions of 
trust is of vast importance, as the practice is, to the 
last degree, demoralising. The public surely pays for 
the exclusive services of its employés and has a right 
to claim them. No otheremployer of any position 
would allow his confidential assistants or servants 
to do paid work for other people in the same 
line of business. If a constructor of the 
Navy is allowed to traffic in the information or 
knowledge he is the custodian of, or to divide his 
favours between his own and other Governments, 
there is no reason why subordinates in the same de- 
partment and naval officers generally should not sell 
any data or information of value they may happen to 
be in commandof, and make whatthey can inthis way 
out of their position and opportunities. We believe 
the Admiralty department to be very pure and 
almost beyond suspicion in this respect in nearly 
all its branches, but the practice we now refer 
to on the part of certain of the higher officials 
is rapidly growing up, and will inevitably sap 
the whole morale of the Navy, and tend to 
make everybody look lightly upon the offence of 
selling information or advice to outsiders and 
foreigners. It is against the whole of the traditions 
of the service, and will inevitably lower its tone in 
respect of honesty and strict integrity, if it is not 
nipped in the bud. 

The effect of such practices having been some- 
what winked at by the Controller of the Navy and 
Board of Admiralty in the past, is already 
greater than is generally imagined. We can say, 
from our own knowledge, that foreigners in London 
whose business it is to collect information relating 
to naval matters, have a wonderfully intimate know- 
ledge of what is done in the Construction Depart- 
ment at the Admiralty, and those who wish to 
know the hidden secrets, as they are supposed to 
be, of that establishment, and particularly the 
latest novelties connected with new designs, can 
ascertain about them, and obtain copies of draw- 
ings, by means of foreign aid, when native in- 
fluence is of little avail. If constructors of the 
Navy can be privately employed by foreigners, 
and use their opportunities for their own personal 
benefit, and to increase their income, which the de- 
partment should in all cases see is ample, the public 
has no safeguard for their integrity or that of their 
department, and is risking its dearest interests in 
the hands of men who may have greater temptations 
to sacrifice them than to cherish them. As this is 
a subject of grave and far-reaching importance, we 
shall continue to watch its working, and keep the 
public fully informed upon it. 


MODERN ORDNANCE.* 

IMPROVEMENTS in gunpowder and an advance in 
knowledge relating to the laws governing its com- 
bustion, have formed the basis on which the de- 
velopment of ordnance during the last few years 
has rested. 

The great difficulty of the moment is to foresee 
any finality to this development, which is so rapid 
that the best weapon of any class at the present 
moment may be found ere a year passes to be com- 
paratively obsolete. 

To obtain clearness of ideas on any subject, and 
especially on that relating to the action of fired gun- 
powder, it is desirable to generalise as far as the 
nature of the question admits, and with this view 
we lay down the following as axioms, the truth of 
which, we think, will be universally admitted by 
those who have carefully studied the subject. 
The action of powder when fired in any piece of 
ordnance is governed by four principal conditions : 
1. The nature of the powder itself. 2. The forms 
and proportions of the chamber in which it is burnt, 
3. The resistance to motion of the projectile, 
caused by its weight only, or in addition by any 

* See page 84 ante, and page 661 ENGINEERING, vol. 
XXXIll. 
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artificial means of retardation. 4. The position in 
which the vent causes the cartridge to be ignited. 

To understand fully the revolution in ordnance 
caused by improvements in the nature of the gun- 
powder used (conditioa 1) we must take a brief 
survey of the changes which have occurred since 
rifled guns were first introduced, and in doing so, 
we propose to confine our remarks chiefly to this 
country. 

The close of the smooth bore era, about the year 
1859, found our magazines both at home and abroad 
filled with vast quantities of cannon powder known 
as L.G., or large grain. It was of avery quick 
burning violent nature, and the methods of testing 
the various lots or brands before passing it into the 
service were of the roughest description. Conse- 
quently it was quite unreliable, and similar charges 
gave very dissimilar results both as to pressure and 
velocity. It was clearly even more unsuitable for 
heavy rifled guns, than for smooth bores, in which 
the resistance to motion of the spherical projectile 
was small, and where a free escape by windage 
over the shot considerably eased the pressure set up. 

The first attempt to produce a satisfactory powder 
for rifled ordnance resulted in R.L.G., or rifle 
large grain. This differed from L.G. in being 
larger in the grain, more highly glazed, and in 
having more care bestowed on the testing of the 
various brands. It was a much better powder but 
still far from being what was required. When fired 
in anything like large charges, it gave excessively 
high pressures, due to the fact that it was, owing to 
its low density and small grain, almost entirely 
converted into gas while the movement of the pro- 
jectile was still inconsiderable. These high pres- 
sures kept the charges small compared to the 
weight of the shot, since further increase of charge 
would have endangered the safety of the gun. 
The danger of high pressures suddenly applied is 
intensified by the fact that time is not allowed for 
the wave of pressure generated to extend itself 
through the mass of metal surrounding the bore, 
and whatever precautions are taken in manufac- 
turing these portions of the gun adjacent to the 
powder charge, are liable to be unduly strained. The 
smallness of the charges with powder of thisclass pre- 
vented high muzzle velocities, as the volume of gas 
generated was small, and after the first severe blow 
was over the pressure fell off very quickly because 
of the increasing space which the gas had to fill, as 
the shot travelled up the bore. 

Experiments abroad and in this country about 
the years 1867 and 1868, brought clearly to the 
minds of British artillerists the fact that the use of 
R.L.G. or poudre brutale, as it was called by 
foreigners, heavily handicapped our guns in com- 

~ petition with foreign ordnance firing a powder of a 
slower nature and therefore more suited to the pro- 
duction of high velocities with moderate pressure. 
The result of the experiments above referred to 
was the provisional introduction of pellet and 
finally of pebble powder, the relatively mild action 
of which is partly due to its increased density. 
This was a great step in advance, but it is a matter 
of regret that pellet powder, in which the grains 
were all of a definite size and shape, was not adhered 
to in place of pebble which consisted of grains 
about the size of hazel nuts and of rough and irre- 
gular form. Probably manufacturing reasons had 
much to do with the final decision, and the impor- 
tance of having in each cartridge of given weight a 
definite amount of surface to ignite (which could 
only be done by making the grains of precisely the 
same dimensions and weight) was not fully appre- 
ciated. 

The guns also, designed as they were, with very 
short bores to meet the requirements of the Navy, 
and for a quick powder, were not adapted to give 
any very improved results with the use of a 
slower burning charge. The chief gain in the 
introduction of pebble powder was a great reduc- 
tion of pressure with a moderate increase in velocity. 
In fact, as far as we understand, the attempt to 
increase the powers of the guns of 1868-70 which 
still remain as our service weapons, by the use of 
larger charges of a slower burning powder than 
pebble has met with no very encouraging results. 

Theintroduction of the38-ton and 80-tonguns into 
the English service, together with the researches of 
the Committee on Explosives, resulted in the em- 
ployment of P?, a powder of about the same den- 
sity as pebble, and formed of 1} in. cubes. These 
guns had bores much longer proportionately than 
any that had preceded them in our service, and 
were therefore more suited to the use of sucha 





Powder. Pebble had proved itself also much too 
Violent when used in charges of 1001b. or upwards, 
and P? had still some of the defects of pebble as 
regards non-uniformity of size of the grains, but 
the limits of error in proof were made much nar- 
rower, and the various brands could be relied on to 
furnish much more uniform results than was the 
case with any service powder of earlier date. For 
many years previous to the introduction of P? into 
our service, which occurred about 1876, the 
powders employed in foreign heavy guns, notably 
in Germany and Russia, had been of the nature 
known as prismatic, that is to say, each grain was a 
prism, generally hexagonal (this form being selected 
on account of facility in packing) and consequently 
of a far more regular and milder nature than any- 
thing used in this country. As a natural conse- 
quence the German powder makers acquired a skill 
in this particular manufacture, which even at the 
present moment we have scarcely equalled. 

Good as P? was compared with anything which 
preceded it something better was wanted, and after 
many experiments it was decided that the charges 
for the 80-ton and 100-ton guns should be made of 
German prismatic powder. The consequence of 
this change was a considerable increase of power 
combined with a considerable decrease in maximum 
pressure. The production of breechloading guns 
of increased length has led to a further develop- 
ment of the principle of retarding the combustion 
of powder, by giving a low maximum, and at the 
same time a long sustained, pressure. There is no 
doubt that in this direction lies the success of 
future powder making. We may conclude this part 
of our subject by summarising the necessary condi- 
tions for the manufacture of powder of this class: 

1. Other things being equal, the harder the 
charcoal is burned, the denser the finished powder, 
and the larger the grain, the slower and milder 
the action of the explosive. 

2. The moisture present exercises a considerable 
effect. Every effort should be made with each 
class of powder to ascertain the actual amount of 
moisture likely to be absorbed under ordinary con- 
ditions of service, and the powder when under 
manufacture should be stoved as nearly as possible 
to its normal amount. Such a course affords every 
guarantee that the powder on service will not vary 
under ordinary circumstances to any great degree 
from the samples from which the range tables have 
been made out; and, consequently that the range 
scale will be fairly accurate, a point of the utmost 
importance, especially for naval and coast defence 
ordnance, where the effect of a few rounds (in general 
many rounds are not likely to be fired) may be of 
vital importance. 

3. In order to insure uniformity in velocity, and 
consequently accurate shooting, it is absolutely 
necessary to employ a powder the separate grains 
of which are of absolutely uniform content and 
surface. This is self-evident. To obtain uniform 
combustion we must have a uniform amount of 
ignited surface. 

4, The powder used for each calibre should be of 
the slowest burning nature, compatible with the 
attainment of the required muzzle velocity. The 
strains both on gun and projectile are much reduced 
by carrying out this principle. 

It is impossible within our present limits to lay 
down more defined rules, the foregoing conditions, 
however, cover the whole ground. 

Next in importance to the class of powder 
employed, comes the nature of the chamber in 
which it is fired. This part of our subject again 
naturally divides itself into two heads: (a) The 
form and proportion of the chamber ; (5) the rela- 
tion of its volume to that of the charge itself. 
There is little doubt that the best form of chamber 
theoretically would be a spherical one, care being 
taken to ignite the charge in the centre. This 
form is, however, impossible from structural con- 
siderations, and in practice the shape is almost 
invariably cylindrical. Experience has proved that, 
if possible, the length should not exceed three and 
a half to four times the diameter. Should it do so, 
wave pressures of exceptional local violence and of 
destructive effect on the gun would probably be 
set up. 

A powder chamber may be of the same or of 
larger diameter than the bore of the gun itself ; 
roughly speaking, the former condition is charac- 
teristic of old, the latter of modern ordnance. The 
advantages of enlarging the powder chamber may 
briefly be stated—it renders possible the use of a 
short cartridge. 





The first gun in which an enlarged powder 
chamber was definitely adopted in the nglish 
service was the 80-ton Ran we hod and it may 
be useful to recall the conditions which led to its 
general use about the period when the above gun 
was undergoing its first trials. 

It was found that after a certain charge of the 
powder then used was exceeded, rammed up so as 
to fill nearly or completely the whole space in rear 
of the shot, the pressures developed were more 
than was consistent with absolute safety. More 
power, however, was wanted, that is a larger charge. 
Researches on fired gunpowder had shown that the 
pressure caused by explosion depended to a very 
great extent on the volume of the chamber in which 
the charge was placed, or as it is technically ex- 
pressed, on the gravimetric density. It was found 
by experiment that greater muzzle velocity and con- 
sequently energy was obtained when a large charge 
of less density was employed. It is evident that 
the only means of effecting this decrease of density 
was the increase of length and decrease of the dia- 
meter of the cartridge. This course is objection- 
able in many ways ; it gives a very long unwieldly 
cartridge, it is apt toset upsevere local pressures, and 
causes a decrease of muzzle velocity, compared with 
what would be otherwise obtained, by reducing the 
travel of the shot or the distance during which the 
propelling power of powder gas is at work ; practi- 
cally, as we elongate the cartridge we shorten the 
gun. Suppose now we enlarge the powder chamber of 
a muzzle-loading gun. It is thus possible to 
employ a cartridge limited only in its diameter by 
facility of loading, that is to say, it may be very 
nearly as large as the bore, and its length conse- 
quently may be greatly reduced. In the enlarged 
powder chamber it is enclosed in a space much 
larger than is absolutely necessary to contain it, 
and its first developed pressures are, as explained 
above, much reduced, while the objectionable points 
in this system of air spacing, as it is called, are 
avoided. In breechloading guns the advantages 
conferred by an enlarged chamber are increased. 
The size of the bore does not limit the diameter of 
the cartridge. In fact, in very recent guns we 
believe that the system of air spacing has been 
abandoned, and the enlarged chamber used to hold 
an enormous charge of very slow burning powder ; 
so slow burning that it does not require air spacing 
to soften its first effects. It is clear that the 
enlarged chamber in this instance acts as a well- 
shaped receptacle for a very large store of the pro- 
pelling agent which gives off its power gradually, 
following up the shot in its travel to the muzzle with 
large volumes of newly-developed gas. It is evident 
in this case that an enlarged chamber is a direct 
gain in length to the gun, if not enlarged, in many 
cases the powder chambers would of necessity be 
double their present length. Even with very slow 
powder, such great length would probably give rise 
to severe wave pressures. To sum up then : powder 
chambers should be short, not more than 34 to 4 
diameters. Cartridges of quick-burning Powder 
must be air spaced, that is with a given chamber 
they must not nearly fill it ; with very slow-burning 
powder the chamber may be nearly or completely 
filled. We see then that with the latter a very 
much larger charge may be used. 

The third principal condition regarding the acticn 
of fired powder is that of the ready moving away of 
the shot. It is evident that the heavier the latter 
may be in any given calibre, the more work is 
required to impart to it a given motion; after a 
certain limit has been exceeded, however, the 
increment of pressure caused by increase of weight 
of shot is very small, a point of considerable im- 
portance. It has even been found advantageous to 
cause resistance to motion when using some of the 
slow-burning powders of the present day, in order 
to get up a certain definite pressure in the powder 
chamber before the shot starts, and thus to avoid 
loss of muzzle velocity and power. When the 
resistance is diminished the powder is not so com- 
pletely burnt, and a very serious loss of velocity 
ensues. A more scientific explanation is as follows: 
When the initial resistance to motion is small, with 
slow-burning powders, the maximum pressure does 
not occur until the projectile has moved some dis- 
tance, and during this interval, comparatively little 
work has been done, while if some means of reten- 
tion be adopted a definite pressure has to be reached 
before any movement whatever takes place. Inci- 
dental but important advantages accrue from fur- 
nishing the projectile with a strongly resisting 
rotating band, the usual artificialcheck. The chief 
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of these is that the copper band on the shot (the 
system of rotation adopted by France, Germany, 
Russia, and probably by England also) is made of 
considerably greater breadth and bearing surface 
than is absolutely necessary to effect the rotation 
when the gun is new. When the latter has been 
fired for a large number of rounds, and the grooves 
become worn and rough, this margin or surplus of 
bearing surface comes into use and prevents strip- 
ping, and consequently imperfect rotation such as 
would soon occur were a narrower and less resisting 
band employed. : 

Lastly, the action of fired gunpowder is affected 
by the position in which the flame from the firing 
tube strikes the cartridge. This is of special im- 
portance where quick burning powders or long 
powder chambers are used. When of a very slow 
nature and in masses not exceeding three and a half 
to four times the diameter, this condition may prac- 
tically be neglected. Under other circumstances 
its importance is great. In the old guns of the 
English service, the tube struck the cartridge 
radially about midway in its length. A* rear vent 
was inadmissible, as wave pressures were likely to 
occur from its use. In smaller calibres this was 
disregarded for a time, principally because with a 
rear vent the débris of the cartridge was more cer- 
tainly expelled. The introduction of a material for 
cartridges which would not smoulder, has led, we 
believe, to a central or forward vent, as it is called, 
in nearly all such pieces in the English service, and 
a consequent gain in velocity and reduction of pres- 
sure has been the result. With heavy guns fired 
with suitable charges of slow-burning powder, vents 


in the axis of the piece have been generally adopted | 4 


throughout Europe. 





THE WEATHER OF SEPTEMBER, 1882. 

Tue weather during September was wet and 
dull in Scotland, and may be considered to have 
been fine over the rest of the British Islands. The 
meteorological results for the month at extreme 
positions to which the Isle of Man is central are as 
follows: 








. Mean 3 

oan Mean Difference Difference 

Positions. | pressure. |from Normal. — from Normal. 
in. in. deg. 

North ae 29.77 nil. 61 below 1 
South ..| 29.87 below .07 36 ie 
West a 29.85 a“ 01 52 ae 3 
East ..| 29.84 a ~ ne 53 eel 
Central .. 29.84 2 02 54 » is 














The distribution of rain is roughly represented 
by the following results : 








a - Difference 

Places. Rainy Days. Amount. cet Maia 
in. in. 
Sumburgh .. es 21 3.48 above 1.34 
Scilly .. a “a 22 2.67 below 1.94 
Valencia rv oa 19 3.98 Pe 
Yarmouth .. ai 14 2.39 » 0.68 














The distribution of atmospheric pressure was 
almost normal. The temperature of the air was 


everywhere below the normal, but not to any great |- 


extent. Rain fell on many days, but, except in the 
north, the amount was below the normal. The 
resultant of the daily general directions of the wind 
is W.N.W., the normal being W. by S., no im- 
portant difference, but the winds were very vari- 
able in direction. The barometer was above 30 in. 
from 4th to 9th, and the then weather was fine and 
dry ; the maximum readings were 30.4 in. on 7th 
and 8th. The minimum pressure was 29 in. in the 
north on the 2nd. The highest temperature, 
71 deg., was registered in London on 3rd; the 
lowest, 33 deg., at Loughborough on 15th. The 
8 a.m. temperatures often differed surprisingly. 
Thus on 7th, Scilly 58 deg. contrasted with York 
46 deg.; on 8th, Scilly 60 deg., Loughborough 
42 deg., a difference of 18 deg. ; on 9th, Scilly 
60 deg., Oxford 47 deg., a difference of 13 deg. in 
a shorter distance. Again on 22nd, Yarmouth 
58 deg., York only 46 deg. ; on 23rd, Holyhead 
57 deg., York 45 deg. ; on 25th, Yarmouth 59 deg., 
Parsonstown 44 deg. ; on 26th, Yarmouth 58 deg., 
Parsonstown 40 deg. On 28th the temperature at 
Sumburgh in the Shetlands was 53 deg., while at 
Parsonstown in the centre of Ireland it was only 
42 deg., which is more surprising than the differ- 
ence on 29th between Dover 58 deg. and Aberdeen 
38 deg., or that on 30th between Pembroke 56 deg. 
and Stornoway 35 deg. Sharp thunderstorms 











occurred on 12th and 14th over east and south-east 
England, and on 27th a severe and destructive one 
over north-east England. On Ist, 1.34 in. of rain 
fell at Ardrossan ; on 14th, Nairn had 1.31 in., 
and Holyhead 1.62 in.; on 24th, Donaghadee 
had 1.39 in., Prawle Point 1.35. These heavy 
rains appear to have been very local. The most 
fine weather seems to have been experienced in the 
south, east, and central districts, while the north 
and west had frequent dull, overcast, and rainy 
weather. Thus for ten clear days on the east 
coast there were only three on the west of 
Ireland; and for nineteen overcast days in 
the north of Scotland, there were only eleven 
on the south of England. The sunshine re- 
corders confirm the general accuracy of the 
observers’ reports. During the five weeks ending 
October 2, the duration of bright sunshine, esti- 
mated in percentage of its possible duration, was for 
these islands generally 33, for south-west England 
38, south and east England 37, south Ireland 36, 
central England 34, west Scotland 32, north Ire- 
land 31, north-west England 30, north-east England 
29, and east Scotland 28. 

The mean temperatures of the air at Greenwich 
for September, in relation to wind and weather, as 
deduced from thermograms taken at the Royal 
Observatory during the years 1849-68, are as 
follows : 





| Mean | Mean | 





Mean | 
Conditions, t) | Warmest | Coldest | — 
| Day. | Hour. Hour. | Be. 
| deg. deg. | deg. | deg. 
All weathers .. 57.5 65.1 | 521 | 13.0 
jind N... 54.7 61.1 | 60.5 10.6 
ie 57.9 633 | 521 | 14.2 
» b oe 59.0 69.7 |} 651.5 } 18.2 
= 56.9 67.2 | 489 | 183 
oe Gite 59.0 65.4 54.4 | 11.0 
: 58.1 | 64.6 53.7 | 10.9 
oo We | 57.8 64.8 52.0 | 128 
oe wm. ee --| 64.9 62.1 49.8 | 123 
Overcast sky .. ‘ ‘| 57.6 61.4 54.9 | 6.5 
Cloudless sky .. 60.4 74.0 50.0 | 24.0 


| | 
| ‘ 





A clear day in September is, on the average, only 
about 3 deg. warmer than an overcast day, though 
the warmest hour has 12.6 deg. more heat during 
cloudless than during dull weather, and the coldest 
hour has about 5 deg. less heat with astarlight than 
with a dark sky. Thus, while solar radiation con- 
tinues to exhibit its summer intensity, terrestrial 
radiation begins to show itself in cold nights, when 
the air is free from visible vapour, as the nights 
now are nearly as long as the days. The warmest 
wind is E.S.E., and it has also the greatest range of 
temperature, showing that it is generally free from 
cloud and mist, and impedes radiation less than 
other winds. The coldest wind is N.N.W., but its 
range of temperature is not decidedly the least. 
With cloudless sky the diurnal range of temperature 
attains the maximum ; with overcast sky the mini- 
mum. The temperature of a cloudless day in 
September is, on the average, about 5 deg. less than 
in August, but an overcast day is only about 2.5 
deg. less. 








NOTES. 
A New Air THERMOMETER. 
AN air thermometer, whose indications are inde- 
pendent of barometric pressure, has been invented 
by Mr. A. A. Michelson, of Cleveland, Ohio, U.S. 
It consists of a glass bulb and stem, the former 
about forty millimetres and the latter about two 
millimetres in diameter. The bulb contains dry air 
at a pressure of about 100 millimetres of mercury, 
and this air is separated from the upper portion of 
the tube by a column of mercury about 100 milli- 
metres in length. The mercury remains above the 
air, notwithstanding the large diameter of the bore, 
owing to the resistance to deformation of the 
meniscus. Above the mercury is a vacuum. In 
this way the pressure of the air in the bulb is con- 
stant, and is equal to that of the column of mercury 
above it. If the bore of the stem is not of uniform 
section, the length of the column will.change ; but 
this length is easily read off, and gives at once the 
true pressure. The pressure need not be limited to 
100 millimetres ; but if it be much greater, the 
instrument becomes inconveniently long. In using 
it, the only special precaution necessary is to keep 
the stem vertical. 
A Sienat Crock. 

A clock of novel make has been built by the 
American Watch Company, of Waltham, Massa- 
chusetts, for the use of the United States Signal 
Service. The case is of cast brass, and has a glass 





front through which the works can be seen. It is 
air-tight, and allows of a vacuum being created 
within by means of an air pump. The pressure can 
be kept uniform, and is indicated by a barometer 
outside. The clockwork is actuated by a main- 
spring 7 ft. long, and making eighteen turns round 
the barrel. It is wound up by an ingenious electro- 
magnetic attachment which keeps winding it up 
while it is running down. A metre-long pen- 
dulum interrupts the circuit at every beat, and 
actuates the electro-magnets. In this way the 
spring is kept at a constant power, say about four- 
teen turns. Should this electric circuit fail from 
any cause the stoppage is immediately indicated on 
the dial of the clock by a special hand. Meanwhile 
the clock continues to go for four days longer 
by the coiled portion of the spring. In case of need 
the uncoiled portion of the spring can be rapidly 
recoiled by tapping on a telegraph key in circuit. 


Tue Execrric Lieut iv San Jose. 

A remarkable installation of the electric light has 
been made at the city of San José, California, at 
the instigation of Mr. J. J. Owen, editor and pro- 
prietor of the Mercury. It consists of a light pyra- 
midal tower built of a framework of iron tubes 
about 83 ft. square at the base and 200 ft. high. 
At the top it is truncated, and above this point 
rises an iron stem, which supports six electric 
lamps. Over the lamps is placed a circular screen 
or canopy which protects the lamps from rain, 
and at the same time acts as a reflector, casting 
down the light in a divergent beam upon the 
ground beneath. The lamps are supplied by the 
California Electric Light Company, and average 
400 candle power each. They are fed by a Brush 
dynamo absorbing nine horse power. The area lit 
by the lamps is the square at the intersection of the 
main streets Santa Clara and Market-street. The 
light is very equable, and owing to the distance of 
the lamps and their number it resembles the 
clearest moonshine, and is more intense even at 
800 yards from the foot of the tower than that pro- 
duzed by ordinary gas jets placed about 30 yards 
apart. Indeed it is possible to see clearly along the 
intersecting streets to a distance of 2} miles. This 
pioneer light has, we understand, been quite re- 
cently supplemented by five others which illumi- 
nate the whole city and its suburbs, all gas being 
abolished in the thoroughfares. 


A Maeneto-Exectric SounpeEr. 

A novel transmitter for field telegraph use has 
been invented by M. L. Wiessenbruch, and is now 
employed in the Belgian army. In the “ Telekal” 
of Colonel Jacobi, Morse signals are sent by a Morse 
key and battery, and received on a telephone ; but 
in the magneto-sounder, the Morse signals are made 
by a magneto-electric key of peculiar construction, 
and thus the necessity for a battery is obviated. 
The key consists of a powerful horseshoe magnet, 
having coils upon its poles after the manner of a 
Gower-Bell telephone. Over the poles is fixed a 
diaphragm of soft iron like the vibrating plate of 
a Gower-Bell instrument, and over this plate is a 
jointed lever arm fitted with a handle like the ordi- 
nary lever of a Morse signalling key. When this 
handle is depressed, the lever presses on the centre 
of the soft iron plate, and the consequent movement 
of the plate generates a pulse of electricity in the 
coils below, just as pressing the plate of a Bell tele- 
phone generates an electric impulse in the coils 
below. The pulse is a signal current, and, after 
traversing the line wire, is heard on the receiving 
telephone. A dot or short signal is distinguished 
from a dash or long signal by the interval between 
the pulse generated on depressing the lever, and the 
reversal pulse generated on releasing the lever and 
allowing it to spring back again. The apparatus is 
manufactured by Richez et Cie., of Brussels, and 
being very light and sensitive, is well adapted for 
field telegraph use. The advantage of sounder 
signals over the ordinary vocal currents by tele- 
phone, is that they can be transmitted over longer 
lines, and are better distinguished from induction 
noises than speech. 


Works AT PARKESTON. 

Great progress has been made with the develop- 
ment of Parkeston, the new port for the Continental 
traffic of the Great Eastern Railway. Alighting at 
one of the long wooden platforms, one views with 
astonishment the long frontage of bricks and mortar, 
as there are a passenger station and hotel as large as 
those of the Great Eastern Railway at Harwich, and 
beyond, two extensive bonding sheds. These are all 
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of red brick, with Portland stone, or Staffordshire 
brick facings, and are fast approaching completion. 
There is also to be a large custom house. These 
buildings are all set upon timber piles, of which 
upwards of 1000 have been driven, all above 40 ft. 
inlength. Passing through the main building, a 
wide gangway leads on to the quay, which is a mag- 
nificent structure as regards size and _ position ; 
1800 ft. in length, about 80 ft. wide, parallel with the 
river channel, and will have, when the dredging is 
completed,a depth of 16 ft. of water at low tide 
along the whole face. The front of the quay con- 
sists of a concrete wall 18 ft. thick, which was 
formed by lowering concrete cylinders 9 ft. in 
diameter, in sections, excavating inside and filling 
up solid with concrete. Two rows of these were 
sunk to about 30 ft. deep, the spaces between being 
filled with concrete, and a wall of less thickness 
built at the top. The back part of the quay is con- 
structed of iron screw piles with girders above to 
support the floor. There are two warehouses on the 
quay for protecting goods during transit. The 
embankments carrying the lines of railway to Par- 
keston were formed by excavating the hill of 
London clay, known as ‘‘ Ramsey Ray.” There is 
still a large amount of ground to be filled up around 
the station, and between it and the quay. The 
line to Harwich has been doubled, and in a short 
time the traffic will all go by way of Parkeston, 
taking it asa passing station, leaving the old line 
near Ramsey, and joining it again by the Cement 
Works. 
THE Microscope IN ENGINEERING. 

At a recent meeting of the Franklin Institute, 
Mr. Robert Grimshaw read an interesting paper on 
the use of the microscope in estimating the value of 
building materials and its application in engineer- 
ing as an aid to the testing machine. He showed 
that the microscope may be employed to decide 
whether a piece of material is worthy of being sub- 
jected to tests. The samples exhibited were photc- 
graphs of bridge timbers, the poorer specimens 
being notable by their weak and porous texture ; 
the annular rings being abnormally far apart, the 
medullary rays few in number and short in length, 
whilst in good wood they are of considerable length 
and so numerous that the tangential sections appear 
like a series of tubes seen endwise or a number of 
parallel chains. After once seeing and comparing 
a few specimens with a good timber it was easy to 
determine the good from the bad with a pocket 
magnifying glass. The trunks of exogenous trees 
are built up of concentric rings of woody fibre held 
together by radial plates. The rings represent the 

wth of successive seasons and are composed of 
tubes embedded in cellulose. The slower the 
growth of the tree, the’closer the rings and stronger 
the wood, other things being equal. In good speci- 
mens of wood the concentric rings are close in 
texture and near together, and the radial plates 
binding these together are frequent, wide, long, 
and thick. With proper views of transverse, and 
radial lengthwise sections, and of sections perpendi- 
cular to a radius taken from a standard piece of 
timber resisting certain maximum strains, the engi- 
neer can readily tell that other timbers are not up 
to the standard and should be applied to other pur- 
poses. This plan enables every piece of timber ina 
bridge to be examined. Copper castings and other 
metal works may also be examined in a similar 
manner, particular reference being made to the 
grain of the fracture and the prevalence of blow- 
holes. Thus of two portions of copper casting made 
from the same Lake copper, but one ‘‘ deoxidised,” 
that is, prevented from oxidising in the mould, the 
latter was found to have a fine close texture under 
the microscope like the best bronze and a salmon 
colour, whilst the other was coarse and crystalline 
in grain, full of holes, and dark red in colour. The 
deoxidised casting weighed 25 percent. more than 
the other and stood a tensile stress 12 per cent. 
higher. 

THE TELEPHONE. 

The transmission of music from the Grand Opera 
at Paris to the Palais de 1]’Industrie during the 
International Electrical Exhibition at Paris last 
year, was a remarkable success, which has never 
been equalled in any other place. In this case, 
however, the music could only be heard by keeping 
the ear close to a pair of telephones. At the 
Munich Electrical Exhibition now open, steps 
are being taken to enable a hall full of people to 
hear the music of a distant band without applying 
the instruments to their ears at all. An arrange- 
ment similar to the Exhibition one of last year has 





been fitted up at theElectric Exhibition in St. 
Petersburg with Blake transmitters and Bell re- 
ceivers. The music of the opera-house is thus 
transmitted to a saloonin the Exhibition, where 
twenty persons can hear it. In Paris, too, the 
music of a band playing at the Hippodrome was re- 
cently transmitted to the offices of the Interna- 
tional Telephone Company in the Place Vendéme, 
where forty-eight people were assembled to listen. 
There were four Ader receivers to each microphone 
transmitter, and only twenty line wires in all. 
Some interesting experiments have just been made 
at the North-East Coast Exhibition, Tynemouth, in 
the use of the telephone by divers, by Mr. Wake, 
engineer of the River Wear Commissioners, and 
Mr. Irish, manager of the Northern District Tele- 
phone Company. The length of cable connecting 
the receiver in the diver’s helmet to the transmitter 
above water was 600 yards, and it was found that 
the diver could converse with ease, and ask for 
tools while in any of the usual postures required of 
him. The efficiency of the microphone as a trans- 
mitter was curiously tested recently on an American 
telephone line running from Gallipolis to Pomeroy 
through a dense forest in Ohio. One early morning 
the sound of birds whistling and frogs croaking was 
distinctly heard on the line, and the explanation is 
that a loose joint in the wire acted as a microphone 
at some point of the line where it crossed a stream 
or pool. The crackle of auroral displays has also 
been heard recently in the telephone by connecting 
one terminal of the instrument to the water pipe of 
a cistern, and the other to a gas-pipe. While upon 
this subject, we may mention that the new tele- 
phone company—the London Globe and Mainte- 
nance—which was established during the summer, 
has been refused a license by the Postmaster- 
General, for reasons which do not at present 
appear. To say the least of it this action of Mr. 
Fawcett and his advisers is a little mysterious, after 
his announcement in the House last July that an 
open field of competition would henceforth exist for 
the telephone, and that licenses would be granted 
to new companies. 


Exectric LicHTinG INSTALLATIONS. 


Messrs. Siemens and Co. have recently received 
instructions to extend the electric lighting instal- 
lation at the Royal Albert Dock, which was com- 
pleted just two years ago, and was described and 
illustrated by us on page 277 of our thirtieth 
volume. As will be remembered, the installation 
comprises four stations each containing a 20 horse 
power condensing engine furnished by Messrs. 
Marshall, Sons, and Co., of Gainsborough. These 
engines drive the generators furnishing the current, 
part of which is utilised in arc lamps placed at the 
top of high lattice-work standards. Some of the 
machines giving alternate currents are connected 
with the main conductors running along the whole 
length of the sheds on the north side of the docks, 
with branches leading into each shed and connected 
with lamps, a commutator in each shed enabling the 
light to be turned on or off at pleasure. In addition 
to these connexions, arrangements are made with 
movable conductors by which electric lamps can be 
placed in any convenient position on ships lying at 
the quay, to facilitate loading and unloading or 
other operations. The new work- now in hand is a 
similar extension onthe south sideof thedock, the in- 
stallation on the north side having proved a complete 
success during the past two years. The electric 
light has been established in some of the principal 
streets of Hull, and an official inspection was made 
on the 28thult. The lamps were first lighted in 
the various principal rooms and passages of the 
Town Hall. They include six arc lights of about 
1000 candle power, fed from a Siemens generator, 
and 100 Swan incandescence lamps of sixteen 
candles each, supplied by two Siemens machines. 
The lights in the streets comprise four 3000 candle 
lamps, each fed by a separate generator, and twenty- 
two lamps of 300 candles each, worked from one 
generator in two circuits. The more powerful lamps 
are placed at the top of poles 50 ft. high, and are 
enclosed in lanterns like those used at the Royal 
Albert Docks. One of these lamps is placed on the 
pier, a second in the market-place, a third behind 
Trinity Church, and the fourth in White Friars 
Gate, near the bridge over the docks. The ordi- 
nary lamp-posts are utilised for the smaller lamps, 
which are distributed through the main streets at 
intervals of about 100 yards. The power station is 
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in South Church Side, and consists of two 12 
horse power compound semi-portable engines by | 


Each of these engines is 
capable of working the street lamps alone. The 
distance of the Town Hall from the station 
is 1000 yards, and the length of the two 
circuits for the smaller lamps are 1930 and 1700 
yards respectively. This installation, like the pre- 
ceding one, was carried out by Messrs. Siemens, 
the work being under the superintendence of Mr, 
F. W. Melhuish. Messrs. Charles Powis and Co., 
of 60, Gracechurch-street, London, have recently 
fitted up Messrs. Bowyer and Priestley’s flour mills 
at Buckden, near Huntingdon, with Swan’s incan- 
descent lamps, the current being furnished by a 
Siemens continuous current generator, capable of 
feeding sixty lights. The installation gives great 
satisfaction, as the light is as well adapted as day- 
light for the examination of the qualities of the 
flour. The British Electric Light Company are 
about to supply the Admiralty with eight signal 
lamps of 40,000 candles, fed by Gramme machines, 
with eight projectors for the same, and also with 
eight hand electric lamps. 


Microscope For ExamMtninc MEtats. 


We have on several occasions spoken of the 
microscopical investigations of metals, and have re- 
produced some of the results obtained by Mr. 
A. Martens, of Berlin,* who has bestowed much 
time and labour upon this interesting and valuable 
subject, and although modestly acknowledging 
that so far he has not been able to obtain results 
which he himself would consider conclusive, he still 
is confident that microscopical analyses will find a 
place as rival to chemical analyses in the investiga- 
tion of qualities of metals, principally of iron and 
steel. Certain peculiarities and characteristics due 
especially to the various mechanical operations the 
material undergoes, either during the process of 
manufacture, or molecular changes due to the 
manner in which it is strained in performing its 
functions as part of a mechanical structure, can 
best and probably be only satisfactorily investi- 
gated by means of the microscope, but even 
the chemical composition can be partly now and 

robably will, as the result of further search, 
o more exactly ascertained by the microscope. 
Graphite, chemically combined and mechanically 
mixed with iron, is readily distinguishable in its 
numerous and various forms, on an iron or steel 
surface, treated with weak solutions of acid, and if 
by the application of chemicals the surface can be 
so affected as to disclose other chemical com- 
ponents of the material when examined under 
the microscope, then a very ready method of 
examining materials has been established, which 
possesses great advantages over chemical analyses 
in simplicity and speed. Finding during his various 
microscopical researches, the ordinary microscope 
ill adapted for his purposes, Mr. A. Martens has 
designed an arrangement which meets all his re 
quirements. Ordinary microscopes are specially 
adapted for transparent objects of very small 
thickness, and the range of bulk admissible under 
them is generally extremely limited ; artificial light 
thrown on to the object, Mr. Martens considers in 
most cases unnecessary ; he recommends, however, 
the use of lenses which admit of a distance from the 
object of about @ in. Mr. Martens’ microscope 
consists of an ordinary microscopic tube, fitted 
with suitable lenses of moderate power, and the 
novelty consists only in the way it is mounted. It 
is held above the table by a knee-piece fitted at each 
end with a large ball-and-socket joint which can, 
by means of set screws, be fixed in any desired 
position, the final adjustment being effected by the 
usual rack and pinion arrangement. The table 
itself contains a large circular opening, and in it 
rests a half-sphere, the level surface of which 
serves as object table, while by simply turning the 
sphere, the object can easily be brought into any 
desired position, so as to get the best inclination 
for both light and observation. To prevent this 
spherical table from sliding tov freely, its sur- 
face is wiped over with a little tallow. Great 
magnifying power is not essential for micro- 
scopical investigations of this kind, and the makers 
of this modified instrument, Messrs. Schmidt and 
Haeneck, of Berlin, are not supplying interchange- 
able object glasses, unless especially ordered ; 
a plain parallel glass is fitted in front of the 
object lens, so as to protect it from danger by 
coming in contact with the object under investiga- 
tion. To the great interest so universally evinced 
at the present time in the qualities of iron and 

* See ENGINEERING, Vol. xxviii, p. 88. 
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steel in particular, we hope this mode of investiga- 
tion may add new encouragement ; it has the ad- 


vantage that with but small outlay and little | 


training it may be proved by any one who will | 
devote time patiently to it. 








AN ELECTRIC LAUNCH. 

WE publish this week, by the courtesy of Mr. | 
E. Volckmar, of the Electrical Power Storage | 
Company, drawings of the launch boat Electricity, | 
which made her trial trip upon the Thames on 
Thursday, September 28th. 

The hull is of iron, 25 ft. long, 5 ft. beam, draw- 
ing 2lin. of water forward and 30 in. aft. She is 
a screw boat, the propeller being of the Collis- | 
Browne type, 20in. in diameter, and with a 3 ft. 
pitch. The screw is calculated to make 350 revolu- 
tions per minute. Twelve persons can be accommo- 
dated on board, though only four were actually 
carried on the trial trip. The electric engines are 
nothing else than a pair of Siemens’ dynamos, of 
the size known as D*, and their motive power is 
furnished by Sellon-Voleckmar accumulators, to 
which we shall shortly devote a detailed article. 
We may briefly remark that these accumulators are 
a modification of those of Planté and of Faure, but 
are made of specially compact design for the purpose 
of electric navigation. The cells each contain forty 
prepared plates, and weigh about 401b. They are 
about 10 in. square and 8in. high, and are charged 
while the boat is lying at anchor by wires which 
come across the wharf from the factory, bringing 
currents generated by dynamos fixed in the works. 
There is room for a battery of fifty-four such cells 
te be stowed away, as will be seen upon the draw- 
ings, where the battery cells are marked B B. Only 
forty-five cells were used at the trial trip. They 
had a total electromotive force of 96 volts, and were 
capable of furnishing continuously for nine hours a 
current exceeding 30 amperes. When in action, 
the counter-electromotive force of the motors re- 
duces the apparent strength of the current accord- 
ing to Jacobi’s well-known theory of electro-magnetic 
engines. The accumulators have a total weight of | 
somewhat less than a ton. The motors or electric 
engines are arranged so that either or both of them 
may be furnished with the current, there being aswitch 
to each lead. There is also a commutator to switch 
into circuit any number of cells from forty upwards. | 
One of the motors can be thrown in or out of gear | 
by means of an Addyman’s friction clutch, which | 
permits the pulley to be started and stopped with | 
great facility without shocks. A reversing gear for | 
the two motors is contrived by the very simple 
device of arranging two pairs of brushes for each | 
collector or commutator, one pair having an angular | 
lead forward, the other a lead backward. By a 
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drawings, the motors are connected by belts to 
pulleys on a countershaft, from which a belt passes 
down to a pulley on the propeller axis, whose speed 


is thus reduced in the proportion of 950 to 350 | 


revolutions per minute. The steering is managed 
by the same, person who operates the switches, 
seated in the central cabin. A whistle being 


impossible in the absence of steam, this necessary | 
feature is replaced by a large electric bell, also | 


worked by the accumulators. The calculated average 
speed is nine miles per hour. This speed was 
actually attained on the trial trip from Millwall to 
London Bridge and back. The design and con- 
struction of the boat are chiefly due to Mr. A. 


Reckenzaun, C.E., mechanical engineer to the | 


Electrical Power Storage Company. 








THE LATE MR. D. Y. STEWART. 
Tue death has just been announced of Mr. D. Y. 
Stewart, of the St. Rollox Pipe Foundry, Glasgow, the 
person to whom, above all others, must be awarded the 


credit of having originated the great industry in pipe- | p 


founding by machinery, and who was, in short, the 
founder of a most important and flourishing branch of 
the iron trades. Mr. Stewart was born in May, 1813, 
so that he had reached his seventieth year. His death 
took place at his country residence at Barassie, in 
Ayrshire, where he had almost exclusively lived for 


| about three years, prior to which, indeed, he had for 


some time retired from active business, the large con- 


| cern in which he was so long a prominent figure — 
| been conducted by the two other partners, Mr. Howar 


Bowser, and his eldest son, Mr. William Black 
Stewart. 

Born in Lochee (an industrial suburb of Dundee), 
where his father was engaged as a manufacturer in the 
staple trade of the district, even prior to the advent 
of the jute manufacture, the subject of this sketch 
did not become a linen manufacturer, from the fact, 
very probably, that his father became engulfed in 
the commercial panic which broke out in London 
in the autumn a 1825 and spread over the country 


| some way of earning his livelihood, he started, when he 
| was about sixteen years of age, to become a mechanic, 
| his apprentice master being a hackle manufacturer in 
; Dundee. Some time after concluding his apprentice- 
| ship he turned his steps in the direction of Glasgow, 
| then as now a most important centre of the engineering 
| trades ; and in that city he had the good fortune to 
| secure employment as a journeyman millwright and 
| engineer in two of the most celebrated shops of the 
| day, namely, those of Claude Girdwood and of Robert 
Napier, respectively, the latter, if we mistake not, 
being then located in the famous Vulcan Foundry, 
Washington-street, in which many first-rate mechanics 
| received an excellent schooling under David Elder, the 
father of the late John Elder. Being a workman of a 
good deal of ability, and ambitious to gain as much 
and as varied experience as possible, D. Y. Stewart 
even found his way to London, and spent some time in 
cue of the best engineering establishments then 
| existing. 
When he was about thirty years of age he returned 
| to Scotland and married Miss Black, a lady whose 
| brother had an interest in a small foundry in the 
| town of Montrose, which is no very great distance from 
| his birthplace. Mr. Stewart became the lessee of that 
foundry, and in it he carried for several years a very 
miscellaneous kind of business. One important order 
which he executed in the period of the ‘railway 
| mania” was a contract for the supply of the chairs 
required for the line of railway then in progress 
to connect Perth and Aberdeen. But in course of 
time his attention was directed to the desirability of 
trying his hand at moulding cast-iron pipes for gas and 
| water supply, by machinery. He had been informed 
that the manufacture of such pipes by hand labour was 
| becoming a very important industry in Glasgow, in 
| which city there were then in progress very im- 
portant undertakings that required large supplies of 
pipes, namely, the Gorbals Gravitation Water Works 
scheme and that of the City and Suburban Gas Com- 
any. The required pipes could not, however, be 
| obtained in the quantities desired, owing to the occur- 
| rence of a strike amongst the ironmoulders, who were 
| then, and are even yet, known as the ‘‘ black squad.” 
Mr. Stewart was induced to set his inventive powers 
| to work in order to devise some kind of machine that 
should supersede the hand labour of skilled workmen 
employed in pipe-moulding. The machinery he de- 
vised was very soon in practical shape, and a 
patent for it was obtained in the year 1846. He 
very soon started to use it in actual practice on an 
order for 200 tons of water pipes for the town in which 
| his foundry was situated, and that was shortly fol- 
| lowed by an order of a similar character for the town 
| of Fraserburgh. 
| But Mr. Stewart wanted a very much larger field 
|for turning his skilfully devised machine to the 
| fullest advantage, and he resolved to locate him- 
| self in Glasgow, a joint-stock company having been 
| formed to work the patent machinery on a large scale. 
Accordingly he started to build works at St. Rollox in 


| 


|in the following winter; indeed, the stagnation of | the month of October, 1847, and in the month of July 
| business in Dundee and the surrounding district | of the following year the first casting was made, the 


— ae arrangement either pair of brushes can | became so serious that the Government of the day | order in hand being one for 18-inch pipes required by 
© pressed at will against the segments of the com- | were induced to lend a helping hand to the merchants | the Commercial Gas Company of London ; but up till 


mutator. In practice this arrangement works well, 
the boat being ve 


engines in this fashion. As wil 





and manufacturers of the town, to whom they granted 


readily — by reversing the | Exchequer bills for goods deposited. As it was neces- | on pi d 
be seen from the | sary that young Stewart should turn his attention to | tioned that the joint-stock company referred to was 


then the moulding machine had only been employed 
of Gin. in diameter. We ought to have men- 
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formed for the purchase of one-half of the proprietor 
ship of the patent, for which the sum of 4000/. was 
paid to the patentee, which is said to have been ‘‘ the 
making of him.” The business was joined in the end 
of 1847 by Mr. Howard Bowser, whom we have already 
mentioned ; and after the breaking up of the company 
in 1851, he and Mr. Stewart became the sole partners 
of the concern. 

Very great difficulties were experienced at first in 
getting the moulding machine made thoroughly ser- 


viceable under varying conditions; but they were 

eventually overcome, and in the year 1848 the firm 

closed their first large contract, which was for the 

larger portion of 33,000 tons of 44-in. Pipe in 12 ft. 
t 


~— for the great water works scheme of the Liver- 
pool Corporation known as the Rivington Pike. With 
Messrs. D. Y Stewart and Co., was placed an order for 
17,000 tons, and the remaining 16,000 tons were dis- 
tributed over other three well-known foundry firms in 
Glasgow. Owing to various circumstances the scheme 
was not completed till the year 1855, and as the other 
contractors did not finish the work allotted to them 
Mr. Stewart’s firm eventually had to supply not less 
than 24,000 tons of piping for that great scheme, 
which was certainly a good beginning for the new 
method. At this stage it may be interesting to note 
the fact that as Mr. Stewart's first large contract was 
executed for the Liverpool Corporation, so his business 
career terminated when his firm were again fulfilling 
another very large contract for the same body, namely, 
14,000 tons for the Vyrnwy Water Works, which, by 
the way, are being executed by Mr. Hawksley, who 
was also the engineer for the Rivington Pike Water 
Works, at.least thirty-five years ago. 

It may be said that when once Mr. Stewart got 
into the groove with his moulding machine his business 
went on prosperously, and in the course of a com- 
paratively short period such an amount of pipe-found- 
ing orders found their way to Glasgow that no fewer 
than other three very large foundries were also engaged 
in making gas and water pipes by machinery, so that 
now the manufacturing capacity of the pipe foundries 
in the Glasgow district is on such an enormous scale as 
to be neither equalled nor approached in any other 
part of the world. We need not enlarge upon the 
contracts executed by Mr. Stewart’s firm from year to 
year, but a few facts will not be out of place. Their 
next large contract was one for 8000 tons for Quebec, 
followed by one of 4000 tons for Genoa, and another for 
Liverpool of 6000 tons. For the Calcutta Water 
Works they supplied 20,000 tons of piping, and in 1861 
for Roubain and Tourcoing, in France, 8000 tons. 
They also supplied a very large quantity for Bombay, 
and as part of the pipes required for the Loch Katrine 
Water Supply Scheme they supplied 9000 tons. To 
Montreal they despatched 7000 tons. Their share of 
the great Rio de Janeiro contract of 90,000 tons was 
22,500 tons, while jointly with Messrs. Edington and 
Sons they are engaged in supplying 30,000 tons of 
piping for Buenos Ayres; and in the same way they 
have taken part in executing an order of 24,000 tons 
for Monte Video. 

A good deal might be said of Mr. Stewart’s inventive 
powers in other directions, as well as of his personal 
character, his commercial enterprise, and his great 
business tact ; but our limited space precludes us from 
enlarging any further. His name and his character 
have for many years been well and favourably known 
at home and abroad. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 21. 

Tue ironwerkers’ strike was brought to an end on 
Tuesday by the action of the men in agreeing to 
resume work on the basis of last year’s scale, viz., 
5.50 dols. per ton for boiling iron. Meetings were held 
on the same day in three districts, viz., Pittsburgh, 
Wheeling, and Youngstown, all points within one 
hundred miles of each other. There was enough re- 
sistance among the workmen to do credit to their pluck, 
but the majority were heartily sick of the strike, and 
are glad to resume. The fires are lighted in some sixty 
odd mills, and on Monday the thirty thousand idle 
men will be at work, ‘‘sadder but wiser men.” The 
result is hailed with satisfaction everywhere, even here 
on the Atlantic coast, where manufacturers have been 
reaping advantages by the suspension. The Amalga- 
mated Association will perhaps not suffer much in con- 
sequence of the defeat, the first in fifteen years, but the 
membership will be more disposed to listen to the advice 
of itsofficers who were opposed to the strike. Within the 
past few days iron and steel have developed an upward 
tendency in consequence of an accumulation of orders 
at the mills which are already over sold. Manufacturers 
have been for a week or more accepting every order 
offered at the improved quotations, knowing the 
western mills would soon be at work. Bar iron which 
has been weak at 2.50 to 2.55 is now strong at 2.60 to 
2.65 at mill, and some few are ase, Se 2.70. A large 
amount of business which has been held back for two 
months will now come forward. The result of the 
uspension will be that iron will be firm for a long time 





to come, how long it is not safe to predict. The three 
months’ suspension has made iron, scarce in hands of 
consumers, millowners, and storekeepers. 

Furnace owners have profited by the scarcity, which 
was made more apparent during the past week than at 
any time since the origin of the strike. Some furnace 
owners are selling at 28 dols. for No. 1, while inferior 
iron has sold at 26 dols, No. 2 iron is active at 
24 dols. to 26 dols. Grey forge 22 dols. to 23.50 dols. 

Scotch continues in only moderate demand in this 
market, and Middlesbrough has very little call. Nails 
are scarce beyond all precedent, but the 3.65 dols. 
card is nominally adhered to. Steel rails are quoted 
firmly at 45 dols. for large lots, but lower figures 
would probably be accepted. Small lots are ordered 
almost daily at 46 dols. to 48 dols., old tee rails are a 
little weaker. A few hundred tons have been sold here 
at 27 dols., equal to 26 dols. at Jersey city. Scrap is 
scarce, and selected lots are active at 28 dols. to 
30 dols. Bessemer pig is very dull at 24 dols. to 
24.50. Spot lots25 dols. to 25.50dols. The coming week 
will enable manufacturers and consumers to form some 
more definite idea as to the probable course of iron and 
its quotations. Just nowthe market is strong, and 
tendency of prices upwards; but the greater output 
assured in the west may affect quotations. 








FOREIGN TECHNICAL LITERATURE. 


Tue Iron Age (New York, September 7) mentions 
that it is rumoured that an English company has been 
formed, with 20,000 dols. capital, to purchase mining 
properties in Arkansas and Missouri. 


The Revue Industrielle (Paris, September 20) an- 
nounces that a new application of the telephone has 
lately been tried at Havre. Communication was made 
between the shore and a vessel at anchor 24 miles 
away. Notwithstanding that the weather and the 
sea were rough, the instrument worked perfectly well. 
— systems employed were those of Corpley and 
Ader. 


The Scientific American (New York, September 16) 
contains a description of the steamer Albatros, lately 
launched at Wilmington for the use of the United 
States Fish Commission. She is 200ft. long, 16.9 ft. 
deep, with 27.6ft. beam. She will be propelled by 
twin-screws driven by a compound engine, and is ex- 
pected to make 12 knots an hour. For dredging and 
trawling, she will carry 8000 fathoms of 3 in. steel wire 
rope, which will be paid out and wound up by a reeling 
engine, specially designed for the purpose. Electric 
light is to be employed for fishing, the Brush system 
for surface illumination, and the Edison for sub- 
marine lighting. 

According to the Bulletin du Comité des Forges de 
France for July, the imports of iron ore into that 
country during the first half of the present year 
amounted to 706,109 tons, the exports for the same 
period being 57,275 tons. This shows an increase 
of 94,249 tons and 17,725 tons respectively, over the 
corresponding period in 1881. The imports of pig, 
manufactured iron, and steel of all kinds, also show 
a considerable increase. The exports of pig are con- 
siderably over 1000 tons less, but those of manufac- 
tured iron are slightly increased. The Belgian exports 
of all classes of iron reach a total of 178,709 tons, 


against 155,818 tons in the first half of last year. Those | 4 


of Germany have fallen from 436,929 tons to 424,334 
tons. The production of pig iren in Germany during 
the same period amounted to 1,481,763 tons. 


% The American Architect and Building News (Boston, 
September 9) quotes from the New York Timesa novel 
method of removing a sand-bar. The ordinary methods 
having been unsuccessfully tried at the mouth of the 
Columbia River, a theory was put forward that if the 
sand could be kept in suspension by the motion of a 
steamship’s propeller, the motion of the current would 
carry it out to sea. A steamer, lent by the Oregon 
Railway and Navigation Company, was moored on the 
bar,- bow up stream, loaded so that the keel touched 
the bottom. In eighteen hours’ actual work a channel 
1000 ft. long, and 100 ft. wide was deepened from 
18 ft. to between 22 ft. to 24ft. It is considered that 
this method solves the problem of keeping the river 
free from obstruction, at an almost nominal cost. 


The Overland Summary (Calcutta, August 26) gives 
a list of the subjects to be considered by the Railway 
Conference sitting at Simla, which includes the follow- 
ing: Rules for the interchange of rolling stock, freight, 
on goods lost or damaged, simplification of goods tariffs, 
through booking of parcels and dogs, charges for the 
carriage of revenue store, arrangements for the com- 
fort and convenience of lower class passengers, &c. 
The most important point is with regard to the inter- 
change of rolling stock. The agreement come to 
in 1879 has not worked well, and there are frequent 
disputes about the length of time that the trucks of 





one company are detained by another. These matters 

are settled in India by the audit office of each com. 

pany ; but there is no doubt that when more railways 

are eet, a clearing-house will have to be esta- 
ished. 


The Wochenschrift des Vereins Deutscher Ingenieure 
(Berlin, September 23) publishes the following statistics 
of the mines and iron works of the Grand Duchy of 
Hesse during 1881. 

Nunber of Works. — Tons. 
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BOOKS RECEIVED. 

L’Impianto e Vesercizio dei Tramways nella Provincia di 
Milano; Dati Tecnici e Statistici. Racolti a cura del 
Deputato Provinciale Ingegnere GIUsEPPE BIANcuI, 
Con 19 Tavole e 62 Incisioni intercalate nel Testo, 
Milan ; Ulrico Hoepli. 

The History of a Lump of Coal from the Pit’s Mouth to a 
Bonnet Ribbon. By ALEXANDER Watt. With Illus- 
trations. London: A. Johnston. 

Applied Mechanics. By Henry T. Bovey,"M.A. Mon- 
treal : John Lovell and Son. 

A Treatise on Marine Surveying: Prepared for the use of 
Younger Naval Officers. By the Rev. J. L. Rostyson, 
B.A. London: Macmillan and Co. 

The Journal of the Iron and Steel Institute. 1882, No, I. 
London and New York: E. and F. N. Spon. 





SreaM Fire Fioats.—A powerful steam fire engine 
has just been constructed by Messrs. Merryweather and 
Sons, of Greenwich, for a fire float for the Roumanian 
Government for river servite. The same firm are also 
building steam fire engines for tug-boats for the Mersey 
Harbour Board and North-Eastern Railway to protect 
their dock premises. 


GERMAN COAL AND IRron.—Statistics of the production 
of coal and iron in the German empire in 1881, issued by 
the German Mining Bureau, show that in nearly every- 
thing except prices there was an increase as compared 
with 1880. The output of coal was raised to 48,698,000 
tons, representing an increase of 3.67 per cent. Of lignite, 
12,843,000 tons were produced, being 5.82 per cent. over 
1880. The output of iron ore, 7,554,000 tons, showed an 
increase of 4.65 per cent. Of pig iron, 2,784,037 tons were 
made, or 170,242 tons more than in 1880. The output of 
manufactured and cast iron was 1,740,615 tons, or 259,128 
tons in excess of 1880. The production of Bessemer pig 
was 726,000 tons, or 113,000 tons more than in 1880. the 
output of steel was 890,000 tons, against 660,000 tons in 
1880, or an increase of 23,000 tons, nearly 33 per cent. 


Hypraciic MacHIng Toots AND THE ELECTRIC 
Licut.—Mr. Ralph H. Tweddell, in order to facilitate the 
working of his portable rivetting machines at night, has 
lately attached to them Swan’s incandescent lamps, the 
flexible copper tubes conveying the hydraulic pressure to 
the machinery, affording a convenient support for the 
conductors of the electricity and enabling the lamps to 
follow ali the movements of the rivetting tool. The effect 
of this novel application is very good, and the advantages 
are well illustrated by its application to one of Mr. 
Tweddell’s hydraulic keel rivetting machines shown by 
essrs. Fielding and Platt, of Gloucester, at the Tyne- 
mouth Exhibition. This keelrivetter, as wementioned last 
week, is shown at work under the bottom ofa ship, and 
consequently in a very dark situation. At the same 
stand another lamp is attached to a portable rivetting 
machine and hydraulic lift ; this lamp in connexion with 
such a machine can be applied at any required point 
over a floor area of 1200 superficial feet, and with a 
vertical range of 20 ft. without having any new connec- 
tions to make either in the hydraulic or electrical power 
transmitting apparatus. 


THE CALEDONIAN STEEL AND IRON Company, LimitEp. 
—The object of this company is to manufacture in Scot- 
land steel and ingot iron from ordinary Scotch or similar 
pig iron, by the Thomas-Gilchrist patents, and also for 
granting licenses for the same purposes. The patents 
referred to in the prospectus are no less than thirteen in 
number, ten of them having been taken by Mr. S. G. 
Thomas, one by Mr. Geo: Snelus, one by Mr. Edward 
Riley, and one by Mr. H. G. Harmet. e capital of 
the company is fixed at 250,000/., divided in 25,000 shares 
of 107. each. Of these, 8300 are issued as fully paid in 
part payment of the purchase money, the remaining 
16,700 being offered to the public. The concession for the 
Scotch licenses had been acquired from the patentees for 
the sum of 10,000/., including right over all future patents 
of the same inventors up to June, 1888, and arrangements 
have been entered into to acquire from the Glasgow Iron 
Company the Wishaw blast furnaces, coal and ironstone 
pits, &c., with ground for extension, and plant, for the 
sum of 135,000/., of which 65,000/. are to be paid in shares. 
The price asked by the vendor is 1800 fully paid-up 
shares, and 7000/. in cash. The services of Mr. George 
R. Wood, manager of the Wishaw works and collieries, 
have been secured by the company. 
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CONTINUOUS BRAKES. 
To THE EpitorR OF ENGINEERING. : 

Srr,—Having frequently noticed your interesting re- 
marks upon the brake question, and articularly those 
recently made when contrasting the failure of the Smith 
vacuum brake, at Warrington Junction, on the Great 
Northern Railway, with the success of the Westinghouse 
automatic near Ely, on the Great Eastern Railway, I 
am surprised not to have seen some notice of the collision 
with the buffer stops at the Central Station, Liver al, 
on the 22nd ult., caused by the failure of the Midland 

rake. : : : 
The merits of different brakes consist not only in their 
capacity for preventing accidents, but also in their in- 
capacity for creating them, and the accident at Liverpool 
is interesting since it illustrates what may be brought 
about by a “safety appliance,” when there was no danger 
whatever beyond an ordinary station end. " 

Briefly stated, the facts are as follows: As a Midland 
train from London was entering the central station_at 
Liverpool, the vacuum brake failed to act, and the train 
ran at a high rate of speed to the end of the arrival plat- 
form, coming into violent collision with an empty van 
which was standing against the stop buffers. The van 
was completely wrecked, and the stop buffers with their 
supports, the flags, &c., were forced violently out of their 


position. The brake in use was the Sanders-Bolitho auto- | 4 


matic vacuum, as modified by the Midland Company, 
otherwise called the Clayton brake, after the carriage 
superintendent of that railway, who patented a so-called 
improvement in connexion with it. That such an accident 
should occur is no matter for surprise when we remember 
that one great defect of this brake is that it has only a 
sufficient store of power for one full application, and in less 
than a minute and a half it has all leaked away. No 
further supply can be obtained until the lapse of about 
another minute, and therefore should there be a necessity 
fora second application of the brake in the meantime, 
there is positively no brake force at all available, and the 
only wonder is that collisions are not occurring every day 
upon the Midland Railway. ‘ 

The Great Western Railway use a similar appliance 
with the same ingenious provision for creating accidents, 
and Colonel Rich found that the accident at Portskewet 
Pier last April upon this railway was due to the same 
causes. 

Now, Sir, these are very serious facts, and the sooner 
people understand what risks they are running when 
travelling upon these railways the better. It certainly is 
amazing how the Board of Trade, after showing so much 
activity in this matter, and in the right direction, can 
allow any companies, however powerful, to evade their 
conditions in the way these are doing ; and it is scarcely 
less a matter for surprise that Boards of Directors can 
have allowed pho we to be so hoodwinked by their 
advisers, Tam, &c., 

ANTI-LEAKHOLE. 








THE HUDSON RIVER TUNNEL. 
To THE EDITOR OF ENGINEERING. 

Str,—In Mr. J. Fowler’s address to the Mechanical 
Section, which appeared in your impression of Sep- 
tember 1, mention is made of the Hudson River Tunnel, 
and Mr. Fowler there states his conclusion that the work 
cannot succeed, chiefly or solely from the fact that the 
pneumatic system, as applied to this work, is a false one, 
not being used as in the well-known principle of the 
diving bell. 

Now it would seem that Mr. Fowler has been—if at all 
—tmisinformed, and is in error in his assumption or wrong 
as to his premises, and it is hoped you may be pleased to 
publish so much of the following as may be deemed neces- 
sary to set him right, when possibly he may be disposed 
to modify his conclusion ; for the operations here, so far 
as the ‘‘ Plenum system” is concerned, especially on the 
New York city end of the work, the ‘‘ diving bell” prin- 
ciple, pure and simple, is the sole and only one involved 
in the use of compressed air as an aid to carrying forward 
the heading. 

The work was begun on this side of the river by sinking 
a caisson 25 ft. by 50ft., and 26 ft. in height from edge of 
**shoe” to inside of ‘‘ deck” about 65ft., through a layer 
of loose filling 10 ft. in thickness, and successive strata of 
sand and gravel, first water being met at 15 ft. below the 
surface of the ground, and when the caisson had reached 
the required depth it was found that this first water was 
balanced with an air pressure of 28]b. per square inch 
above normal atmosphere. 

Operations now were begun on a heading immediately, 
the masonry invert of the caisson was put in, and in the 
following manner : 

_ First. The air pressure is reduced to 17 1b. per square 
inch, as the first work is to be done at a point within the 
caisson, 23 ft. above the ‘‘ shoe,” and 17 lb. is the pressure 
necessary to balance the water column at that point. 

_ Second. The timber side of the caisson is cut out, which, 
it is said, “‘destroys our diving bell,” but not so, for we 
still have the earth affording greater or less resistance to 
the escape of air, and whatever is lost in consequence of 
the porous character of the sand, &c., is made up by slight 
increase in the speed of compressors. 

Third. An extension is made from this cut by removing 
the sand (not more than 2 cubic feet), and setting up a 
plate of din. iron—provided with angle bars to which 
succeeding plates may be bolted—and spiking it to the 
side of the caisson; to this plate others are attached, 
until a “deck” or “top” of ‘diving bell” extension is 
built, say 15 ft. in length. 

Fourth. Then as the depth of the excavation or face of 
the heading is increased, a temporary bulkhead, also of 
iron plates, is fixed in position, and bolted to the roof 
plates of the extension. 

Fifth. The air pressure is now increased from }1b. to 





1b. per square inch, and a row or course of plates, bolted 
all round those already in, similar to “‘ tubbing ” or under- 
pinning, the pressure again raised and another course of 
plates, and so on, until all of the shell of a section 15 ft. 
in length, and of diameter ual to the extrados of 
masonry, is put in, the pressure by this time being about 
281b., which carries us down again to the level of the 
invert in the caisson. 

_ Sixth. Brick-laying begins, and, as it rises on either 
side, the pressure is again reduced, when, the “key” 
being finished, the upper course of the bulkhead ‘is 
removed and the operation repeated. 

We have, then, clearly in use here the pneumatic 
system, as Ulustrated by the diving-bell applied to the 
process of tunnel building, at least on the New York 
works, and if success is only to be denied us in consequence 
of Mr. Fowler’s statement that such adaptation of 
pneumatics here was not the diving-bell system, then may 
we hope for success. 

Again, as to the New Jersey works, where there is no 
water to deal with, a modification of the system prevails, 
in which case the air pressure, while not so pointedly 
the “ diving bell,” is, however, varied with the rise and 
fall of the tide, and maintained at or near that required to 
balance a column of water of the height or depth of the 
crown of the tunnel below tide water, and there can be no 
uestion or doubt but that the tendency of the material— 
silt—to refill the excavation made, before the masonry 
is put in, is resisted by the upward and outward 
force due to whatever pressure per square inch 
above normal atmospheric pressure is maintained within 
the chamber, and by so much takes the place of 
massive timbering, which, in the ordinary tunnel work, 
is used outside of the masonry, and much of it 
remains as backing, while in the case under consideration 
very light braces are sufficient, none exceeding 6 in. by 
6 in., and all within the iron shell, consequently re- 
covered for repeated use, and whether we do or do not 
rely upon the pressure for support, or whether it is or is 
not false so to do, it certainly does perform that important 
service ; it is also of service in affecting the conditions or 
modifying the character and consistency of the material 
oe forcing the moisture contained in the silt 
back or away from the face of the heading, and we believe 
is the only ‘‘ agent” that makes it possible to cut down a 
“breast” 23 ft. in height by 21 ft. in width, vertical, and 
hold it two or three days without a temporary bulkhead 
or bracing of any kind against it. 

I am, Sir, very truly yours, 


S. H. Frxcu. 
New York, September 16, 1882. 





CORNISH BOILER WITH CORRUGATED 
FLUE. 
To THE Eprtor oF ENGINEERING. 

Str,—We should feel much obliged if you will kindly 
allow us a few remarks as regards the article in the last 
issue of your valuable paper, dealing with the Cornish 
boiler, designed by our firm. 

In mentioning the trials with three boilers, you say 
that the tests would have been of an additional value if 
the ratio of grate to heating surface had been the same in 
all cases. It is just a feature of our boiler (No. 3) that 
the ratio of gfate to heating surface differs from that 
usual of the Lancashire boiler (Nos. 1 and 2). 

In No. 3 the consumption of coal Be square foot of 
grate per hour was about 20—26lb. This sharp combus- 
tion could only take place within a flue of such large dia- 
meter, the space above the grate being large enough to 
develop the flame at a high temperature, and consequently 
the fuel was quickly consumed. It is impossible to do 
the same in tu of small diameter, and the bad results 
of strong firing in them are shown by No. 2. The amount 
of coal used per square foot of grate per hour runs up to 
16.7 lb. The bad combustion is proved by the low figure 
which gives the pound of water per pound of coal, this 
being 7.2; the quantity of steam produced per square 
foot of heating surface per hour, is also small, only 
3.5 1b 

The experiments of Graham have shown clearly that 
by far the greatest part of work produced by a boiler is 
due to the heating surface above the grate, which increases 
naturally with the temperature in this place. 

It is well known that this point is very essential to 
the economy of fuel, supposing that the necessary 
quantity of air is introduced. It is therefore advisable 
not to cool the space above the firegrate too much down 
before the combustion has taken place. 

For this reason the combustion place is the best one, 
where the capacity of tube in comparison to the surface 
above the firegrate is the largest, and this is obtained 
with large tubes. The good working of the usual grate 
in a Lancashire boiler is shown by No. 1, where 1 lb. of 
coal evaporated 8.8 Ib. of water, while in two cases No. 3 
did only a little more. The superiority of No. 3 to 
No. 1 is shown by the amount of steam produced 
per square foot of heating surface per hour, which was 
about the double in one case as compared with the other. 
A far less number of these Cornish boilers are required 
than of the Lancashire type to produce the same quantity 
of steam. 

Besides, the stoker will have less trouble with one short 
and wige grate than with two long and narrow ones. The 
high temperature above the grate prevents the discharge of 
smoke from the chimney, as all molecules of carbon are 
sure to be completely burnt. We claim, therefore, as a 
special advantage of boilers with large flues the possibility 
of using broad and short, and therefore respectively small 
grates. This advantage cannot be obtained by Lancas 
boilers, and, therefore, our trials were as fair as possible. 

You say, further, that the plates of the shell have a 
tensile strength of 21 and 19 tons per square inch, and an 
elongation of 7 and 5 percent. These figures are stipu- 





lated by the German steam users’ associations as a 
minimum, and consequently the plate mills guarantee 
their plates not to be inferior. The mean of 110 tests, 
however, made in our works in the month of August inst., 
with plates of boiler shell quality, gives 22 and 21 tons per 
square inch, an elongation of 14 and 10 per cent. 

Apologising for trespassing upon your valuable space, 
we remain, Sir, 

Yours faithfully, 
Per Scuutz, Knaupt, ev CIE., 

Essen, October 3, 1882. O. Knaupt. 

[We publish our correspondent’s letter with pleasure, 
and we may say we entirely share their liking for large 
flues, and the ample space above the grate which such 
flues afford. We cannot, however, agree with their 
remarks respecting the proportions of the grate and 
heating surfaces of the boilers tested by them. We may 
add also that experience in this country has shown 
that it is quite possible to efficiently burn over 20 Ib. of 
coal per square foot of grate in Lancashire boilers, and 
rates of 25 lb. per square foot per hour have been 
heh bed reached with good economical results.— 

D. E. 








THE ‘‘ WILLIAM FAWCETT.” 
To THE EpitTor oF ENGINEERING. 

Sir,—Glancing over your interesting notice of the 
beginning of the great Peninsular and - Oriental 
Steam Navigation Company in your number of the 
22nd inst., and specially noting your mention of their 
first steamer, the iliam Fawcett, I may per- 
haps be permitted to advert to the curious circum- 
stance that there was another William Fawcett (if in 
truth it was another), also one of the earliest, if not 
actually the first of the fleet, as she was fitted with new 
boilers about the year 1835, but of very different dimen- 
sions from those given in the official catalogue from which 
your figures are taken ; her builders tonnage being, so 
far as I can recollect her dimensions, about 320 tons, and 
her nominal horse power not less than 130, her engines 
having two 44 in. cylinders, with 3 ft. 6 in. stroke. 

She was of very fine lines for a wooden cargo boat of 
that date: her draught when deep was 15 ft., and her 
fine weather speed 6 knots. What it was reduced 
to in a stiff head wind will appear best from the unfeeling 
remark made to me by one of the petty officers one day 
when rounding Lands End. ‘‘ Well, engineer, how many 
hours a knot to day?” 

My having had the pleasure of serving on board of her 
as assistant engineer forty-two years ago, must be my 
excuse for thus obtruding my reminiscences upon you. 

I am, yours, &c., 


Kinghorn, September 30, 1882. 


THE INDIAN PUBLIC WORKS DEPART- 
MENT. 
To THE Epitor OF ENGINEERING. 

Srr,—I shall be obliged if you will allow me a few lines 
in reply to the letters from “‘ Dowb’s Comforter” and 
**R. E.” in your issues of the 4th and llth of August 
respectively. The former apparently has much the same 
idea of consolation as Job’s friends had. He thinks it 
quite fair that an officer who for seventeen years has been 
serving Government ina good climate, should on return 
to India be brought back into the department over the 
heads of the men who all that time had borne the heat and 
burden of the day. Comment is needless. As regards his 
statement that I had not given other cases, I can only say 
that one must take one’s instances where one finds them, 
and I do not keep a registry of all appointments. Ishould 
be glad to hear of the numerous instances where military 
officers have, after long absence, been brought back in 
their old positions, if he will at the same time give the dates 
of their subsequent promotions. 

As regards “R. E.” his reasoning is unique. In Eng- 
land the only Government engineer service consists solely 
of Royal Engineers ; in India it consists both of them and 
of civilians. Because then in England Board of Trade 
inspectors are all Royal Engineers, therefore the same rule 
applies in India to the Consulting Engineers’ Department ! 
Both letters are fair specimens of the sense of justice 
which governs most appointments in the P. W. D. in 
India. Yours faithfully, 


Atco Swan. 





Dows. 








Tue LATE Mr. BENJAMIN Hick.—We have to record 
the death at the age of thirty-seven, of Mr. Benjamin 
Hick, the grandson of the late Mr. Benjamin Hick, the 
founder of the well-known firm of Hick, Hargraves, and 
Co., of Bolton. The deceased held a arenes le position 
in connexion with the firm just named ; he had for some 
years devoted special attention to the foreign trade of the 
firm, for whom he made several visits to Russia and to 
India. His death resulted from Bright’s disease super- 
vening on an attack of typhoid fever. 





A Victorian Ratway CarrIAGE.—Competitive designs 
for railway carriages have been adjudicated upon by an 
independent board of experts appointed by the Victorian 
Minister of Railways. The sum offered as the reward to 
the successful competitor was 100/.; and the board re- 
ported in favour of the prize being given to the competitor 
signing himself ‘‘ Progress.” They express the opinion, 
however, that none of the designs submitted for their in- 
spection were better than those upon which existing car- 
riages had been constructed. The design selected was 
the work of Messrs. J. R. and P. A. Kennedy, of Sand- 


hire | hurst, the former being 20 and the latter 18 years of age. 


The design includes a means of communication between 
passengers, guard, and driver, by which the officials can 
tell in a moment in which compartment the bell has been 
rung. 





ENGINEERING. ‘[Ocr. 6, 1882. 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 
CompiteD By W. LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

OCTOBER 2, 1882, 

In the Cases of Inventions communicated from Abroad the 
Names, dc., of the Communicators are given in Italics 
after the Applicants’ Names. 





Nos | _ NAMES, 
pates,| OF APPLICANTS. 


3 
4567 


4568 
4569 


4586 





4587 | 


| 


&c., 


ABBREVIATED TITLES, &c. 


} 
| 





E. L. Voice, London. 


A. J, Billing, London. 
Pitt. Francklyn. 


Newton. Sanford | 
Universal Fibre | 
Company. 

N. T. Hewens, Wel- | 


lingborough. 
8. Chandler, London. 
Imray. <Arnould. 


| R. H. Tweddell, West- 
; _ minster. 


| R. Gibbs, Liverpool. 
Mewbi _ Waleker, | 


Whitehead, 
‘London. 


Clark. Wood. 
Beck, Dubern. 
Lake, Cassel. 


Redfern. Buezkowski, 
E. Tucker, Lon- 


F. 
don. 


Benson, Roots. 
J. B. Brooks and F. R. 
er,  Birming- 


ham. 
B. W. Maughan and 
8. D. Waddy, Lon- 


don. 
Lendrum. Sloan. 
J. Johnson and R, 
Talbot, Blackburn. 


Allison 


4589 Snow. Adams. 





| P.B. Elwell 


la. Xe Lawson, and H, 
Sulman, Bristol. 
F. —— London. 


H, Blair, Glasgow. 


Allison, Fairman, 


Gray, and Austin, 
Lloyd Wise. Besnard. 
. B. Sharp, Smeth- 

wick. 
8. Z. de Ferranti, and 
m, Lon- 


‘Handrick, Buckau, 
Clark. De Kabath. 


Lake, 
Lake. 


Heyl, 
Terry. 


G. A. J, Schott, Brad- 
ford. 


‘ord, 

Mills. Schiitt and 
Warnholtz. 

J. Neville, London. 

Johnson, Musil. 

Johnson, Richter. 

J. Hutchings, War- 


J. Mayer, London. 
R. H. Tweddell, West- 


mister, and J. Field- 
2" Gloucester. 


) 4, 2% - and 
Napa Baty and 


“2 |, a, ny oh ~ 
R. Tatham, Rochdale, 
F. RB. 3 Dobe, Birming- 
C. PE Evans, Birming- 

ham, 

§. Puente, London. 

J. B. Parkin, Wool- 
wich, 

E, Whiliier, London, 

R. A. Young iy R. 


Neilson, B 
H. Harris, Northamp- 


ton. 
Lake, Bonnefond. 


T. E. Quir y. 
Darke, a... 
Lake, Erkenzweig. 


St. G. Lane Fox, 


| 


Obtaining mechanical effect by elec- 
cal ene! 
| a tus for hea water, 
appara of ons and || 
illuminating gases, (Complete || 
specisication). 


earntes 3 treating plants to!| 

ADBtain fibre therefrom. ” 
| Miners’ lamps. 
Apparatus for manufacture of gas. 
Pirable electrical apparatus for | 
_ Cmechines for shearing, || 
propllr far steamships, 

stools. 


Camp- | 
Stowing bags of wool, &c., on vessels, | i 
Perihable fod it chambers for | 
e ereby. 
Dredging buck a 


Ice-making mac: 
es eo ‘tt electrolysis 





| 





Means for removing ink 
| Preparation of crude = wee for | 
candles, &c, 
Rotary pumps and blowers. 
} | Buckles or fastenings. 
Apparatus for aerial and marine), 
navigation. 


Locomotive brakes. 
™ |e 0%, ‘aower to bellows 


f organs. 
Steam and water-gauge taps. 
Corset pet ee —_ clasps. (Complete | 
| ose mary of soap lyes to recover 
products therefrom. 

- _— applying labels to} 
| Ventilating appliances for soil Pipes, | 
| Independent car-wheels and journal 





| Lamps for iluminations, 
| Fastand loose pulleys. 


| Apparatus for measuring and regu: 
fi lating electric currents. 


cles, &c. 
heat as a motor through the! | 
ik medium of elastic fluids. 


| Storage batteries and <a of} i 
the spongy lead there: 
| Device for suspension of ,—_ &e. 


4 
‘ee tating the use of cables for), 
hauling tramway vehicles. 
| 


Vessels for holding oils, &. 
| Spinning rings. 

| Balls for lawn- tennis, & 

| | Manufacture of paper bank notes, &c. || 


| Compound vacuum 
obtaining - extract Sim tanning 


Apparatus. “for obtaining artificial || 4669 


| ap raising 
Le for and direc | 
| Portable rivetting machines, ed | 


| Mashing malt and grain. 
| Apparatus for boiling wort. 
+ Finings for malt liquors, &c, 


as wool to carding machines, || 
Cc. 

Clips for securing tyres on wheels. 
Sewing machines, 


Advertising, 

Bullet proof shields for field-guns 
Firegrates, 

Stays or corsets, 

Safes, 


Slide valve, expansion and reversing 
mechanism. 

Tobacco —_ 

Rolling ions of animal vaccine. 

Plante’s secondary batteries. 

Governors for steam engixes, 











Nos. | 


| 4675 | 
| 4676 | 


| NAMES, &o. 
pnd.) oF APPLICANTS. 


ABBREVIATED TITLES, &c, 





= s 
i 
be W. 1. Barns- 
dale, Notti —q 


4628 | R. Davidson, @ 


| 4629 | A. Gibbs, Birming- | 
ham. 


4630 | ¥: ‘Cook, @! Ww. 
4631 | G. ead, 


* 
4632 | J. W. Couchman, Tot- 
4633 | Haddan, ‘Abbot, 


4634 | A. ¢ Lae London. 
4635 | N. Thompson, Brook- | 


4696 | i Webster, Solihull 
4637 | E. W. | 


aq W. J. 


| 4638 | Thompson. Mon- 
santo, ‘Odio, and | 
ss30 | ye 
| . Pickin, Birming- 
4640 | Johnson. Ravel. 
4641 | T. F. Firth, Brighouse, 
and F. 
Heckmondwike. 
C. — Baillie-Hamil- 
n, 


ent. 
4643 Lake. Larroque. 
4644 C. F. Claus, London. 
4645 | 8. D. Mott, New York. | 
eet | 8. D. Mott. New York. 


R. C. Thompson, Sun- 
derland. 


4642 


bent 


4648 | *%  saguaag Saffron | 
4649 | ¢. Jackson, Notting- 


| ham 
4650 | T. Machell, Glasgow. 
| J. Y. McLellan, Glas- 


| 7, and 6. C. 


heffield. 


gow. 
Yo 
Wood,! 
M. ewe, 


mse R 
il 
German 

o ‘Hudson, Gilder- | 


F, Sroctor, Stevenage. 
H. Downie, Corstor- | 


phine. 
Balt. "Fleury. 
wwe Kelly. 


J. H. Greenhill, Bel- | 
fast. 


J. Richardson and C. 
Green wood, 


gate. 
J. A. Stephan, Wor- 
| J. Llewellyn, Haver- | 
| _ fordw 


x. sonal London. 
| Alliott, Wade. 


| J. Jackson and C. | 
Sheekey, Westmin- 


| _ ster. 

8. Milier, London. 

Clark. Hervier. 
| E. and A. Wright, 

on. 
| C. P. Evans, Birming- 
| ham, 
| @, Wilson, London. 
4673 | R. Stone, Bristol. 
| Handford, Edison. 


T. Waller, Coventry. 
Phillips, Miiller. 


4677 | J. Bickle, London. 
4678 | W. Weldon, Burstow. 


| 4679 | | +B Remnant ant 8. 


Coppen, London. 
| dv. 5. vamenW . Tay- 
or, and F, King, 
3B. Dys — Mil bridge 
'yson, Milns' 4 
J.H. Pickles, Burnley. 
=. Huy 
teen berg. 'iideon. 


| ¥ Allan, Sunder- 
and, 

W. Bushell and W. T. 
Haydon, Dover. 

Thompson, Wright. 


4688 Boult. Mack and 
Deeds, 


! 





von. 6 

| Wai WH . Wilson, | 
| Pirrie, | 
| Queen's Island, Ire- | 
land. 


Farrand, | 


Grove Park, | 


es, } 


W Wighingale, 


| 

Boring and tapping holes in boiler | 
o* putting 10 stays or studs, | 
expanding tu 3 | 

Tricycles, | 

Hutches or wagons. | 

Bicycles, tricycles, &c. 

Steam boilers, 


| Musical instruments, &c, (Complete | 
| spect a 


Steam 3 
t= Stoppers for bottles, 


| Bismuth bronze. 
Steering gear. 


| Steam generators and furnaces. 


| Umbrellas and parasols, 


| An improv 


| pane oy pile fabrics, 


Parallel rulers, 


~-— for cnanting rotary into 
_Paneauon tion of ul gas gas ‘and obtaining || 
wctic meer. | 


Electric-meter: 
Fasteners for shipe’ side-lights, &c, 


Cylinder glass stylographs. 
Production of ornamental frillings. 


| Musical instruments. 
Artificial light apparatus for photo- 


| | applaaoes for securing windows and) 
| checking arrival and departure of) 
| Rolding nives, &e, 
| Metallic staircases, 


Apparatus for digging. 
| Brakes for carriages. 


| Purigcation of alcohol. 

Treatment of —. | 

Operating upon the atmosphere of 
— in which sheet ice is)| 


| Apparatus for registering the supply | 
of electricity. 
| “oe and uncoupling railway car- 





Proved motive power. 
Churns, | 


| eearet electro-motor. 
eaving tapestry and Brussels | 
|! 


| Looks for ‘portmanteaus, &c 


| Velocipedes, 
Steam generators, 


| 


| Composition for imparting a glossy 
appearance to boots, 
Photography, 


Peat fuel. 

Coupling for railway vehicles, | 

Steam-engines, and the operation of || 
trical generators thereby. | 

Stem-winding watches 

Incandescent electric lamps, and 

carbon filaments therefor. 
Railway brakes. | 
— sulphur from alkali|) 


= cap or cover for protection of | 
——o o-electic and magneto-electric 
satteny § for doubling yarns, 
Looms for weaving. 
—_ for road = be 
mtrifugal machines for separa’ 
the cream from milk. ane 
Lathes for turning shafts. 
Presses for expressing oil from seed. 
Mechanism for the transmission of 


power. 
Nutlocks, (Complete specification), 


* 











and 
| Dates. 
Oct. 2 
| 4689 


Rairigh. 
4691 | F.C, Phillips, London. 


NAMES, &o, 
Re ABBREVIATED TITLES, &¢, 





Metal punches. 


Boult. Baily, Con- 
stantine, Fowler, | 
and Smith, 

Lake, Safety hooks for harness traces, 

Generation and distributien of electric 


energy. 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 
1.—Announced September 29 





2| Astrop and 
2 | Blenkinsop. 


3094 | Hedley. 
5 | Handford 


2 Wallis. 


1 
| 
| 
| 
} 
| 
! 


| Keim. 
| Crabtree. 
| a 


| Williams. 
| Adamson. 


| Lippmann, 
Beddoe. 


Name. No. Name. No. Name. 





| Haddan 


1882 
4068 
4070 


882 
4028 Clarke. 
Williams & 
Barnes. 
Farquhar & 
Oidham. 
Espeut. 
Barnes. 
Emmens. 
Marriage. 
Allen. 
Bennett and 
Rosher. 
Stevenson. 
Thornburn. 
| Rettie. 
| Lake (Téter- 
ger). 
4100 | Bingham. 
| Grafton. 
Jelf. 
| Claus. 


Perrett 
Maddin, 
Pyke. 

Espeut. 
4038 | Howard. 
4040 | Proctor. 
4042 
4044 


(Cochran). | 4030 
4032 


Ridgway. | 4036 


Whitehead. 
Theiler and 
Theiler. 
4046 | Mackenzie. 

4048 | Wirth 


—* 
Gi 4083 
Baptie, and] 4090 | 


Squire. 4092 
4052 | Lloyd. 
4056 | Illingworth. 
4058 | Andrews, 
4060 | Toye. 
4062 Haddan 
ae 
Schin 


(Edison). 
Lloyd. 





Stasse’ 
Lake (Fern 
berg). 


4050 


Haddan 
(Fleischer). 


Hazeland. 
4064 
4006 | Walsh (Geriy 





223 , Hone. 


7 | Haddan 


4239 
4241 


Binswanger. 
Abel 


| Haddan 
| Lofthouse. 


| Mueller. 


| Clark (Smith), 
| Leather. 
| Johnson 


4243 | 


| 4245 | 
| 4247 


I.—Announced October 3. _ 


No. | Name. No. | 





1882 | 
4300 | Jeffries. 
Dayison. 
Huddan 
(breuer, 


| Slater, 
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— é : ae with it black wax obtained from ozokerit, solid paraffin, or other 

11.—Time for entering Opposition expires Tuesday, No. Name. No. Name. No. Name. hydro-carbons and by pressing it in heated moulds, (February 1, 
tron ann 1879 1879 1879 ee 

3303 | Wells. 3813 | Bradley and | 3818 | Jones. 700. Generation, Storage, and Utilisation of Elec- 

No. Name. No. | Name. No. Name. 3305 | Waight. Edwerds. 3819 | Varley and pristty Oe Lighting, &c.: J. 8. Williams, Riverton, 
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2529 | Doubleday. | 2601 | Cooke. Cheese- 3835 | Birt. heated in many various ways, such ao flame, steam, hot water, 
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1882 | 1882 1882 
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FINAL SPECIFICATIONS FILED. 
Sept. 23, 1882. Nos. 1403, 1404, 1407, 1412, 1413, 1415, 1416, 1418, 
1419, 1420, 1425, 1426, 1427, 1428, 1429, 1430, 
1481, 1432, 1433, 1434, 1440, 1456, 1541, 1567, 
all of the year 1882. 


o —- « 1438, 1442, 1443, 1444, 1446, 1450, 1452, 1454, 
1461, 1470, 1477, 1506, 1554, all of the year 
1882, 

» %, 1462, 1463, 1465, 1468, 1469, 1473, 1488, 1536, 
1775, all of the year 1882. 

o Se 1459, 1460, 1464, 1474, 1476, 1492, 1506, 1523, 
1580, 1584, all of the year 1882. 

oe + 1486, 1487, 1490, 1494, 1496, 1498, 1503, 1515, 
1519, 1520, 1527, 1538, 1563, 1564, 1688, all 
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« ® « 1513, 1516, 1518, 1522, 1526, 1531, 1532, 1533, 


1539, 1547, 1561, 1583, 1592, 1593, 1594, 1598, 
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8723 | Simon Timmins, Arbogast, 
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Thompson. | 3748 | Crowley. 3779 ar Vise 

3725 | Blair. 3749 | Hartley. (Leggo). 


3726 | Lewis and | 8752 | Cochrane. 3780 | Bonser and 





Langley. 8754 | Taylor. Bonser. 
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II,—Through Non- Payment of the Seventh Year's Stamp 





and waste gases, and the heat is regulated by appliances operated by 
the current ; these devices are not described in detail, and cannot 
be well understood. The accumulators receive the current, and 
store it until required. To economise conductors the current is 
generated of a high electromotive force, and is reduced to the 
desired potential by aid of the secondary batteries. Circuit mak- 
ing and breaking devices form an important part of the system, 
but their construction is not clearly set forth, and so many 
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1879 | 1879 | 1879 
3875 | Harrison. 3926 | Reddie 4038 | Kesseler 
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3902 | Boase and | 3953 | Tower. 3935 | Barsett. 

| _ Miller. 3901 | Anderson. 3938 | Lake 
4357 | Power 3966 | Dunn. | (Lewis). 

| (Stoll). 4313 | Spong. 3971 | Calliburcés. 
3881 ae and | 3996 | Manbré. 3952 Smeaton. 

| Gibbs. 
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No. Name. No. Name. No. | Name. 
1875 | 1875 1875 
3380 | MoGrah. 3426 | Holmes. 3374 | Muirhead 
| (unregis- 
tered). 





NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

Lake. (J. Mills, Milwaukee, U.S.A.) No. 3038 of 1879. Treat- 
ing wheat and other grain for the production of middlings and 
flour. S. 8. Chisholm, London, the assignee, has applied for leave 
to file a disclai and memorandum of alteration of certain parts 
of the specification. Any person intending to oppose such appli- 
cation must leave particulars in writing of their objections at the 
office of the Solicitor-General, 11, New Court, Carey-street, London, 
W.C., within twenty-one days from the date of the London Gazette, 
in which this notice is published. 








ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING SEPTEMBER 30, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

eserp lean, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. ReapDER 

Lack. 

238. Apparatus for Lubricating the Spindles of 
S) inning'and Doubling Machines: J. Dodd and G, 
Little, Iidham. (6d. 9 Figs.J—The invention consists in 
providing a chamber or cavity around the collar or tube within 
which the spindle revolves, such chamber forming a reservoir to 
contain lubricating material. From the chamber around the 
bolster tube, there is an inlet 10 for admission of, oil to the 
spindle 2, which runs in a footstep and collar as usual. The tube 





is turned taper where it fits into exterior chamber, and has a 
groove 11 cut down one side for the insertion of the oil. The plug 
6 is toenable the reservoir to be emptied, but this may be effect 
by asyringe as in Fig. 2. The point claimed is the use of a cavity 
from which lubricating material may be removed without inter- 
fering with the working of the spindle. (January 17, 1882). 


493.*. Preparation of_ Asbestos as an Insulating 
Material: C, J. Allport,London, (2d.}—By incorporating 


P modifications are hinted at that it is very difficult to 
follow the inventor in his main idea. (February 17, 1882). 


729. Manufacture of Folding Packing Cases: E. 
. Billing, Cheltenham, Gloucester. {[6d. 21 Figs.j— 
Consists in improvements on Patent 1968 of 1880. The sheet 
me‘al hinges are fixed by machinery on the outside instead of the 
inside of the case. Fastenersin the form of hasp and staple are 
applied to the inside, the hasp hooking on to the staple. The lids 
have an angle plate at each corner. (February 15, 1882). 


765. Construction of Vessels, Landing -S 
Ferries, &c.: W. May, London. [éd. 3 Figs. Te 
of the top sides of a vesssel is hinged to turn, or may be made to 
slide off so as to form a means of transit. A tidal landing stage is 
constructed to runon rollers so as to bring its deck level with 
the deck of a vessel. (February 16, 1882). 


766. Generation, Storage, Utilisation, &c., of Elec- 
tricity: J.5S. Williams, Hiverton, N.J., U.S.A. [4d.)— 
This specification is not illustrated. The object of the invention 
is to employ a current of high electromotive force, and to trans- 
form them into currents of lower electromotive force, when required 
for use, by the aid of secondary batteries. These are divided into 
two portions, one being charged while the other is at work. The 
various changes are made by switching devices, but whether 
bg by hand or automatically is not explained. (February 

6, 1882). 


779. Pianofortes: E. Outram, Greetland, Yorks. 
(6d. 16 Figs.}—Bichord and trichord instruments especially are 
strung by endless strings, which pass over anti-friction pulleys ad- 
justable by means of screws. The tone of the instrument is raised 
or lowered by employing a cam or bar to act upon the whole of the 
strings by deflection. (February 17, 1882). 


807. Wool and other Fibre: J. B., C HL, 
and W. teley, Huddersfield, Yorks. {8d. 11 Figs.|— 
This invention has special reference to a machine patented in 
1874 under No. 2150. The object is to blow hot air through the fibre 
whilst passing through the machine. Several methods are de- 
scribed for effecting this, one being to make the rollers upon 
which the fibre travels hollow, and with perforations so as to 
allow the hot airtopass through them. (February 20, 1882). 


818. Reaping and Mowing Machines: W. P. 
Thompson, London. (W. F. Cochrane, and J. L. Mothers- 
head, Indianapolis, U.S.A.) [8d. 13 Figs.}—These improve- 
ments relate, chiefly, to machines in which the shoe is coupled to 
the frame by means of a spherical joint, through one portion of 
which passes a rotating shaft geared to the axle, and within 
which the rotating movement of the shaft is converted into a 
reciprocating movement ; the invention consists in a system of 
bevelled planetary gear and various combinations of parts. (Feb- 
ruary 20, 1882). 


839. Ratchet Braces: S. Gardner, adetues, 
Oxon. [¢d. 4 Figs.|—The invention consists of a novel - 
acting feed arrangement for ratchet braces, an essential feature of 
which is that a spring, which can be compressed to any desired 
pressure, causes frictional resistance between two surfaces, one of 
which is stationary, while the other is in connexion with the in- 
ternally threaded sleeve or body which receives the screw of the 
drill shaft. This frictional resistance is at one time sufficient to 
prevent the rotation of the sleeve with the drill shaft, and at 
another time, when the pressure on the drill int and con- 
sequently on the screw threads is increased, the sleeve will rotate 
with the screw until more feed is required; these actions take 
place through the whole range of the screw. a is the screw, b the 
nut, which in the ordinary drills works on the screw, and can 
turned by a spanner or a tommy. It carries at its outer enda 
centre to take into a conical hole in the drilling bar, when it is 
being used as an ordinary ratchet brace without self-acting feed. 
At other times the steel cutter / rests against the cutter bar and 
obtains a hold of it that prevents its rotation. J is a collar on the 





nut b; it is obliged to rotate with the nut by the feather key A, 
but can move endwise of it. i is a leather washer interposed 
between f and the body & of the cutter /, and e is a spring between 
the nut d and collar f. If the nut d be slacked the cutter / will 
slide downwards and the pressure be taken by the centre point ¢, 
when the brace will work in the ordinary manner. To use the 
self-acting feed the nut d is screwed up to compress the spring e 
and force the cutter/ over the centre c and into the drill bar, where 
| it becomes stationary. The collar inow becomes the abutment 





that takes the friction of the pressure that is on the drill, and 
also the pressure due to the compression of the spring e. The 
| friction between the screw and the nut gets gradually less at 
| each cut of the drill, until it falls below that at the washer, 
| when the nut will momentarily stand still, and the screw rotate 
| in it to feed the drill forward, and so increase the pressure on 
the screw threads, that the nut may again rotate. A modified 
brace on the same principle is illustrated in the specification. 
February 21, 1882). 
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tusfor Measuring the Volume of Gas 
erent Conditions: A. G. V. Harcourt, 
(6d. 3 Figs.])—The object of the invention is to pro- 
vide a simple instrument to take the place of /the barometer and 
thermometer and the prepared table now used. The instru- 
ment consists of an open tube, and a closed graduated tube of 
known capacity, and holding a known quantity of air. These 
tubes are connected to a reservoir for the supply to them of 
mercury at varying pressures for the purpose of facilitating the 
correction of measured volumes of gas to standard conditions. 
(February 21, 1882). 


"855. Moulding Machines, &c.: F. Wirth, Frank- 
fort-on-the-Maine. (J. G. Sebold and F. Nef, Karlsruhe, Ger- 
many). [ls. 2d. 37 Figs.]|—The half flask into which the pattern 
has been placed and the sand filled, is mounted in a frame revolv- 
ing on a horizontal axis and set on a wagon arranged to run on 
rails along which it passes to be rammed by a press worked by 
toothed gearing. After leaving the press the half flask is 
caused to make a partial revolution in the frame, so as to bring its 
under side uppermost, ready for attachment to the other half of 
the flask. (February 21,1882). 


856. Generation, Storage, &c., of Electricity: J. S. 
Riverton, N.J., U.S.A. [2s. 4d. 47 Figs.|—This 
is by the same inventor as Nos. 700 and 766 above. As the final 
specification comprises thirty-four pages of descriptive matter and 
ten sheets of drawings, it will be obvious that it is impossible to 
mention even a small proportion of the arrangements alluded to— 
the following, however, are among those illustrated: (1) An 
electric railway in which the current is stored in secondary 
batteries at intervals along the line, and is discharged from them 
into other accumulators on the train. (2) An electric locomotive 
carrying accumulators. (3) Several sliding or rolling contact 
pieces for connecting the battery on the locomotive to the rails. 
(4) Two coupling devices. (5) An arrangement for throwing one 
battery into the charging circuit and one into working circuit. 
(6) A distribution system worked by electricity of high electro- 
motive force, which is reduced to various degrees, according to 
the purpose to which it is to be applied, by secondary batteries. 
(7) An electro-motor shown to a very small scale. (8) A lamp 
combined with a secondary battery. There are fourteen claims. 
(February 22, 1882). 


867. Carriages of Bobbin Net or Twist Lace Ma- 
chinery : H. B. Payne, No ham. (6d. 4 Figs.)—The 
invention relates to means for covering or guiding the threads 
over the bobbin at the particular point where the threads are 
likely to catch, and consists, firstly, in having that portion of the 
usual spring, which is opposite the point where the bobbin is likely 
to catch the warp threads, stamped, pressed, or flattened so as to 
— from each side of the carriage at the point where the 

bbin requires covering. This protects the front of the carriage, 
and a similar spring is applied to the back. Secondly, in combina- 
tion with the spring a double verge is applied to the back part of 
the carriage for the purpose of protecting the bobbin and passing 
the threads at that particular part. (February 22, 1882). 


880, Electric Signalling Apparatus for Communi- 
cating Outbreak of Fire: oh Spratt, London. [S8d. 
6 Figs.|—The object is to connect a central or district fire station 
with a series of posts arranged in succession upon a circuit. At 
the station is a step-by-step receiving instrument, and each of the 
posts contains an automatic circuit closer, which on being started 
—by the drawing out of a stop or like means—automatically closes 
and opens the circuit the number of times required to indicate 
upon the dial of the receiving instrument the name of the signal- 
ling post. (February 23, 1882). 

881. Wool-Comb Machines: W. R. Lake, Lon- 
don, (W. H. Grundy, Bristol, Penn., U.S.A.Y [4d. 2 Figs.J— 
Consists in providing these machines with a guide so disposed in 
relation to the aprons that the two slivers leave their respective 
aprons, are united into one, and so directed to the delivery 
rollers in a twisted state. (February 23, 1882). 

891. Manufacture of Projectiles: T, Nordenfelt. 
London, [6d. 4 Figs.J—Projectiles of iron and steel are 
covered with a softer metal by electro deposition. If the soft 
metal is to take into the grooves of the rifling it is laid on thicker 


842. A 
under 
Oxford, 











in some parts than others. Or discs or rings of copper are fixed 
en the shot first and the whole is then plated. a (Fig. 1) is the 
body of the projectile ; b is a cup of soft metal deposited on it; ¢ 
is a covering of soft metal applied over thecup. In Fig. 2the base 
cup is notemployed. (February 23, 1882). 


Desiccating or Drying Sewage, &c.: J. H. 
Johnson, London. (E£. Coignet, Parise (6d. 6 Figs.J— 
Refers to a modification of what is known as Firmin’s apparatus. 
The material to be treated is placed in a rotating cylinder and 
heated and agitated by steam pipes. The volatile products of 
evaporation are drawn off by a suction apparatus. (February 23, 
1882), 

897.* Steam Cooking Apparatus: J. Mitchell, 
Newcastle-upon-Tyne. [(2d.]—Steam generated in a boiler is 
caused to wholly or partially surround the cooking utensils. (Feb- 
ruary 24, 1882). 


900, Gas-Burner Apparatus: 
Brockley, Kent, (6d. 2 
and all air passing to it to support combustion has to pass through 
a regenerator kept heated by the products of combustion as they 
pass away. The flame may be directed downwards, and then 
allowed to curl upwards under the edge of a deflector, so that the 
flame being at the bottom of the lamp there is no downward 
shadow. (February 24, 1882). 


906. Motor Apparatus: W. R. Lake, London, (¥. 


G. S. Grimston, 


igs.]—The flame is entirely enclosed | 





Rosenstock, New York). (6d. 7 Figs.|—Has for its moving power 
a series of weights which act by gravity on a toothed driving 
wheel, fitted at its periphery with pockets, which receive them at 
a high elevation and discharge them at a low one, when they are 
aaa up by some suitable lifter such as a screw. (February 24, 
1882). 


911. Manufacture of Bricks and Tiles: J. Parker, 
Imarn: 





: ock,N.B. [6d. 4 Figs.|—Has reference to bricks of 
superior quality, and consists in subjecting them after drying to a | 


planing or paring process, whereby excess of material is removed 
and inequalities corrected. To this end they are carried by 
an endless belt past vertical dressing surfaces. (February 25, 
1882). 

914. Water-Closets, Urinals, &c.: S. S. Hellyer, 
London. [6d. 8 Figs.}—This has chiefly for object to prevent 
any matter from rising up in the valve box and entering the trap 
of the overflow, for which purpose the overflow trap is connected 
with the vent pipe of the valve box at a point above the level of 
the basin valve. To insure thorough flushing of the overflow 
trap the flushing arm is connected to the overflow arm by a side 
passage. (February 25, 1882). 


918. Ventilators: H. J. Haddan, London. (P. 
Mihan, Massachusetts, U.S.A.) (6d. 6 Figs.|—The opening of 
the ventilator is rectangular, and is provided with two hinged de- 
flector plates and means to catch any water that enters. (Feb- 
ruary 25, 1882). 

926. Omnibuses, &c.: A. G. Margetson and W., S. 
Hek, Bristol. (8d. 4 Figs.|—The ends of the springs are fitted 
with friction rollers for supporting the body. The axles are 
secured to the body by a central pin and connected to each 
other by rods. (February 25, 1882). 


933. Compass Correctors: J. J. Wilson, Sunder- 
land. [6d. 5 Figs.|—The dial hasan outer movable graduated 
ring, and both work in an outer gimballed weighted ring, upon 
which the words “‘ ship’s head” are marked withan index line. The 
dumb card is marked in the ordinary way except that the letters 
are reversed, E being placed where W usually is, and so on. The 
movable ring is graduated along the inner edge from north to 
180 deg. both ways, and the outer edge is graduated from the line 
of the aforesaid 180 deg. 30 deg. or 40 deg. right and left to indi- 
cate easterly and westerly variation ; at 90 deg. on the easterly 
variation side ‘‘ p.m.” is marked, and on the opposite side “a.m.” 
In the centre of the dial is mounted a movable sight vane, having 
a slit in the upright part, and a fine wire stretched between the 
latter and the point ; the sight has a black centre line on a white 
ground in continuation of the slit and reaching to the point of 
sight. The instrument is arranged to work with Burwood’s 
tables and to be used with the sun or with a star. (February 25, 
1882). 


937, Corrugating Machines: V. B. Daelen, Berlin. 
(6d. 6 Figs.|—The corrugating rings are fitted to move length- 
wise over the roller, their movement being governed by a series of 
horizontal screws operated simultaneously by gearing which 
passes through the rings and causes such movement to be equal for 
all. (February 27, 1882). 


940. Tap for Beer, &c.: J. E. Chambers, Smeth- 
wick, S ordshire, [6¢d. 9 Fivs.J|—Refers to a combined 
tap, valve, and socket. A socket fitted with a valve is serewed to 
the inside of the barrel, the tap being screwed in from the outside, 
the valve being the fluid way. 
valve closes the aperture. (February 27, 1882). 


941. Electri Contro: , &c., the Speed of En- 
— Employed for Driving Electric Machines: J. 

ichardson, London. [6d. 9 Figs.j—Is for improvements 
on Patent 288 of 1881. F isa solenoid traversed by the current 
from the machine driven by the engine which it is desired to 
control. The core D is connected by a lever H to the rod G of the 
throttle valve; by this arrangement the rod of the valve is 
in tension, and consequently can be made very small so as to have 
but little friction in the stuffing-boxes. The valve is raised by the 




















weight of the core and the cheese-weights J acting through the 
lever Iand link C. If the current ceases the core falls and would 
open the valve wide, were it not that a collar on an intermediate 
rod, pivotted to the lever, I comes against a second lever pivotted to 
the valve spindle, and so closes the valve. The invention can be 
adapted to governing an ordinary throttle valve by attaching the 
solenoid core to an arm on the spindle of the valve. The solenoid 
can be regulated by having its wire wound in sections that can be 
put successively in and out of circuit. When the currents are 
small two solenoids side by side may be employed. Instead of 
operating the throttle valve the solenoid core may be connected to 
the expansion slide. (February 27, 1882). 


942. Hair Clasps: F. L. R. Kopp, Hamburg. [4d. 
5 Figs.|—These are elastic with their ends bent round and teeth 
formedin them. (February 27, 1882). 


943. Machinery for Opteining Centinneus or Alter- 
nating Currents ofElectricity : H. E. Newton, London. 
(A. I. Gravier, Paris). (6d. 18 Figs.J}—Relates to ‘‘ machinery 
for producing continuous or alternating currents of electricity 
without the use of rubbers, collectors, brushes, or commutators, 
in which an inductor either with magnetic or electro-magnetic 
commutation is arranged in the magnetic field of a permanent or 
an electro-magnet.” ‘‘ Fig. 1 is a transverse section of the 
machine, showing the arrangements adopted for the magnetic 
commutation inductor or rotary armature and the fixed magnet, 
Fig. 2 is a longitudinal section and Fig. 3 aside elevation of the 
same. The induction cylinder or revolving armature is shown 
as composed of sixteen bars of soft iron aa, bb, slightly separated 


| from each other by pieces of paper. These bars are mounted upon 


and secured at their extremities to two discs of soft iron DD by 
means of screws, and the whole is mounted upon an axle o turning 
in suitable bearings, The stationary field magnet A Al All, B 
B! B!! is composed of eight cast-iron rings.” ‘‘ Fig. 1 shows the 
configuration and the mode of coiling the field magnets. The 
eight rings are separated by insulating material, and are clamped 
together by means of bolts, two exterior frames of cast iron pro- 
vided with plummer-blocks completing thejron part of the fixed field 
magnet, and being solidly clamped to the eight rings by the same 
bolts. The winding of the wire in actual practice is divided in 
such a manner as to form forty circuits, the extremities of each of 
which terminate in a grouping table to allow of the circuits being 
grouped together in any way that may be found desirable either in 
quantity, tension, or series. On starting the rotary armature it 
will be polarised by the residual magnetism of the exterior magnet, 
and an electrical current will be induced in the coils of the exterior 


When the tap is withdrawn the | 





magnet. This current will strengthen the rotating armature and 
induce a current in the coils thereof. A reciprocal action being 
thus set up the currents of electricity will flow from the terminals 
of the coils of the external magnet which may be used without 
employing a commutator and collectors. As a modification of the 
above two rotary armatures of different dimensions may be 
mounted on the same axle, the larger one being coiled so ag to 
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produce two consequent poles, and the coils connected by 
metal plates with the coils of the adjacent smaller armature. 
Both armatures will be provided with field magnets, the larger 
field magnet being coiled so as to produce two or more currents, 
one or more of which will circulate in the coils of the field 
magnet.” (February 27, 1882). 


944. Packing Roceptecios and Glands for Piston- 

: H. J. Had London. (0. Lonze, 

Paris). [4d,)—Are made in two or more pieces held together by 

ee) which allow the packing to adjust itself. (February 27, 
1882). 


948. Lamps and Burners, &c. : P. Molloy, Limerick. 
(6d. 4 Figs.)—A series of lamps, each with two wicks, are sup- 

lied with oil from a central reservoir. Air is admitted to the 

urner so as to pass around the wick. The wicks are segmental 
in form, and worked up and down by segmental cog-wheels, 
(February 27, 1882). 

949. A tus for Fol and Delivering Sheets 
of Paper, : F. Wolff, Co en, (J. G. A. Eickhof, 
Coper en). (6d. 4 Figs.)—Consists mainly in a reciprocating 
blade, which presses the paper to be folded down between the 
folding rollers. (February 27, 1882). 


950. Window and other Fastenings: W. P. Bon- 
wick, London. [6d. 21 Figs.)—A plate fastened to the upper 
sash has fixed to it a tubular bar moving radially on a pin, and 
perforated to receive a drop-piece. Within the bar is enclosed 
a rod which, when the bar is filed or cut through prevents, by its 
rotary motion, any further filing or cutting. On the other sash is 
a catch near which the drop-piece enters when the bar is to be 
locked. The return of the bar into the unlocked position by an 
operator outside the window is prevented by the lower end of the 
drop-piece coming in contact with a stop on the lower sash. There 
are several modifications. (February 27, 1882). 


Woollen Materials from Vegetable 

: C.D, Abel, London, (La Société Anonyme 

is). (6d. 3 Figs.}—This invention relates to 

means for preventing excess of heat in operations for a 
by the action of acids the vegetable substances that are mixe 

with animal fibres. For this purpose the material is kept in con- 

stant agitation within revolving barrel-like vessels, while the acid 

gas employed for carbonising the vegetable matters is transmitted 

uniformly through it. (February 27, 1882). 


954. Apparatus for Production of Ice: C. D. Abel, 
London, (Osenbriick and Co., Hemelingen, pete g {6d. 
4 Figs.}—Is for effecting agitation of the water contained in the 
freezing cells of ice-making machinery, to remove the air bubbles 
therefrom, by injecting cold air into the water in the ice cells, or 
according to another arrangement by a veries of mechanical 
stirrers. (February 27, 1882). 

956. Ventilating Apparatus: C. D. Abel, London. 
(E. Oehlmann, Berlin). (6d. 4 Figs.|—Consists of a turbine 
driven by a water jet, carrying on its shaft helical blades or vanes 
by the rotation of which the air is propelled in the axial direction 
of the apparatus. (February 27, 1882). 


959." Pa Wrappers for Post Purposes: T. 
Singleton, Darwen, c, [2d.J}—Are made taper and with 
holes, over which the postage stamps are stuck to secure the 
wrapper to thecontents. (February 29, 1882). 


961. Machinery for Capsuling Bottles: F. W. 
Boldt and P, C. Vogel, Hamburg. [6d. 5 Figs.}—Coneists 
in giving a sliding movement to the compressing jaws in the 
direction from the mouth to the bottom of the bottle. (February 28, 
1882). 


962.* Supports for Rowlocks of Outri oy Boats: 
J. H. Clasper, London, (2d.)—At the back of the rowlock is 
— @ supporting web, so that the pressure of the oar is 
»yrought more nearly in line of the points of junction of the stays. 
(February 28, 1882). 


$64. Ng for Steering Ships, &c.: T. F. 
Walker, Birmingham. (J. C. Robinson, 8.8. Warwick 
Castile). (6d. 5 Ftgs.|—In order that a man operating a steam 
steering apparatus may feel an increased resistance as the helm is 
put over, the hand wheel shaft is caused to raise a weight when it 
moves the helm from amidships either to port or starboard. Ifthe 
weight be raised by a cord a narrow drum ie used, so that the 
successive turns may ride over each other and increase the acting 
diameter of the drum as the weight rises, or the bh a is attached 
to the end of a lever which is moved from a vertica! ition to an 
inclined one in which the leverage of the weight increases. 
(February 28, 1882). 

966. Seeing Hinges and Stops: J. T. B. Bennett, 
Birmingham, [4d. 4 Figs.)—Refers to the employment in the 
construction of springs for hinges of wire manufactured under 
Patent 2486 of 1858, and to the release at pleasure by any known 
means of the spring acting on the hinge. (February 28, 1882). 

967, Stovestor Warming Rooms, &c.: F, Wirth, 
Frankfort-on-the-Maine, (F. Schineberg, Bockenheim, near 
Frankfort-on-the-Maine). |2d.]—Relates to the supply of air to the 
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fuel and to the combustible gases as they pass from the fireplace. 
(February 28, 1882). ee 

9.* Extracting and Se ting Metals m 
silicious, Aluminious, and other Substances, &c.: J. 
Pp. Kagenbusch, London. (2d.) — These are pulverised, 
roasted, washed, mixed with certain fluxes, and smelted in 
crucibles. Zinc and copper are added to develop electricity, 
which facilitates the operation. (February 28, 1882). 

971. Ratchet Braces: C. T. Colebrook, London. 
(6d. 5 Figs.|—To effect an automatic feed the serew has a feather 
way cut lengthwise down it, and is fitted with a ratchet wheel 
provided with a key intended to slide in the groove. — This ratchet 
wheel has more teeth than the wheel by which the drill is rotated, 
consequently when the handle of the brace is moved the feeding 
pawl engages first with a tooth in its wheel, and thereby partially 
rotates the screw in the stock, feeding the drill forward, before the 
main pawl comes into action. As soon as this occurs both wheels 
are moved simultaneously until the end of the stroke, so that there 
is no differential motion between the screw and the stock, until 
the next stroke is commenced. (February 28, 1882). 


* Cutting Screw Threads on Tubes, &c.: J. 
Ls Leeds. (2d.)—This provisional specification is not 
clear. (February 28, 1882). 


73, Compensating Apparatus for Railwa Sign al 
Wires: F. W. and W. Ww Brierley, London, (sy, 9 Figs.) 
—A chain is passed‘round what is known as a “‘ floating wheel” and 
one of its ends attached to the signal wire, a weight being fixed to 
the otherend. The wheel, when the signal is at danger, will be 
free to rotate upon its axis so as to take up slack or give out wire. 
By pulling a lever to lower the signal the arm will be depressed 
and a paw! mechanism operated to lock the wheel. The continued 
movement of the hand lever will then rotate the wheel on its axis 
and with it the pawl and its connexions;thus pulling off the signal. 


(February 28, 1882). 

974. Fans: C. Cockson, Wigan, Lanc. [6d. 2 Figs.) 
—Of similar character to the Guibal, provided with close-fitting 
casings and vanes diminishing in breadth as they approach the 
periphery. (February 28, 1882). 

976, Machines for Drilling Rocks, &c,: W.R. Lake, 
London, (A. Shedlock, New York, U.S.A.) [8d. 12 Figs.J]— 
Refers to hand-power machines, the improvements consisting in a 
novel arrangement of the frame and supporting _ by passing 
these through slotted bolts and clamping them together, 
also the striking hammer and its actuating spring is so arranged 
that the hammer has a direct linear movement to and from the 
drill holder, and the spring may be readily removed and replaced 
by another. Another part of the invention has reference to a 
device for actuating the drill from the bottom of the hole and 
partly rotating it between each blow. (February 28, 1882). 

977. Staple for Use with a Hasp: W. R. Lake, 
London, (4. Smith, Chicago, U.S.A.) |6d. 5 Figs.)—Has one 
long and one short leg, the longer being screw-threaded, and the 
shorter provided with a foot forscrewing down. (February 28, 1882). 

978, Manufacture of Gas: W. R. Lake, London. 
(T. B. Fogarty, Brooklyn, N.J., U.S.A.) (8d. 5 Figs.|—Has 
reference to the manufacture of heating and illuminating gas 
through the decomposition of steam by incandescent carbon. 
(February 28, 1882). 

980. Machinery for Moulding Bricks, &c.: T. Le 
Poidevin, Guernsey. ([6d. 5 Figs.|—Is a combination with a 
pug mill of a series of moulds supported on travelling platforms 
running on a railway beneath the pug mill from which they receive 
the clay, any excess being removed by a striker under which the 
moulds are caused to pass. (February 28, 1882). 


981. Trea Dynamite to Remove its Liability 
to pm By W. Howitt, Diford, Essex. [4d.)— 
Ten parts of india-rubber dissolved in naphtha are mixed with ninety 

rts of dynamite or blasting gelatine. This is placed in a case 

aving a hole through its cover in which an ordinary fuse is 
placed. (February 28, 1882). 

982. Protecting Seats from Damp, Dust, &c.: C. P. 
s ley, London. (2d.)—By metallic sheets, which by means 
of springs will close over the seat on its being left vacant. 
(March 1, 1882). 


985. Apparatus for Gas by Electricity, 
&c.: C, Clarke and J. h, Manchester. [6d. 
9 Figs.)—Comprises a chloride of silver battery, an induction coil, 
and a contact breaker that will give only two or three sparks each 
time it is pressed. (March 1, 1882), 

986. Dyagme Micerte Machines: W. H. Akester 
and T. B. Barnes, G ow. [6d. 6 Figs.)—Figs. 1 and 2 
are plan and sectional side elevation a of a dynamo- 
machine according to this invention, and Fig. 3 is a sectional and 
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end elevation of the same. The axle has on it two compound 
armatures, and between them three commutator bosses 14. There 
are two parallel horizontal field magnets 15, one at each side of 
the machine, provided with exciting coils 16. Each magnet has 





fields successively. Three commutators are shown to allow ‘of 
the electricity being collected in three currents, one corresponding 
to the whole of one compound rotating armature, and the other two 
each to about one-half of the other rotating armature. One of the 
smaller currents is intended for exciting the field magnets. The 
brushes are insulated from one another and can be removed from 
the commutator by a hand lever. A modified machine has the boss 
made of iron, and brass zones are inserted in the middle of the 
cases, the object being to interpose a non-magnetic material 
between the outer and inner ends of the cases. In a second modi- 
fication the external diameter of the wheel piece is doubled, the 
number of field magnets being increased and arranged equidistantly 
around the armatures. (March 1, 1882). 
988.* Application of Grinding Mills to Engines: B. 
len, London. (2d.J—The a is placed under a boiler or 
engine of the locomotive type, and the rollers mounted on an axis 
transversely to the boiler. (March 1, 1882). 


989, Loc Device for Vessels Containing Milk, 
&c.: C. Bolle, rlin. (6d. 5 Figs.|}—A handle ar bridge 
piece attached to the lid is jointed to a hinge piece on the can, so 
that when the bridge ay is turned on the hinge the lid will turn 
with it and open or close the can. This, however, can only be 
effected by a suitable key. (March 1, 1882). 


990. A’ tus for Checking and Recording the 
Ss of frains Passing over Railway Bridges, &c.: 

. F, Redfern, London. (J. H. M. Waldorp, Nymegen, 
Holland). [8d. 7 Figs.|—The mechanism on the bridge consists 
of a number of contact points which communicate the passage of 
the wheels of the train through conducting wires to a recording 
apparatus, at the nearest station. (March 1, 1882). 


991.* Suspending the Windows or Sashes of Rail- 
way Carriages, &c.: G. Haycraft, Lyme 
Dorset. (2d.}|—The device consists of grooves in the door frame 
and springs fixed to the edges of the window sash, or counter- 
weights may be used. (March 1, 1882). 


993. Pocket er for Hats and Coats: A. M. 
Clark, London. (7. McDonald, Austin, Texas, U.S.A.) [4d. 
3 Figs.|—Two hooks fitted in a frame open and close knife-like. 
(March 1, 1882). 


997. Machines for the Manufacture of Horseshoe 
Nails: J. Briggs, Middleborough, Mass,, U.S.A. [8d. 
13 Figs.]—Refers essentially to the construction of the tools for 
cutting blanks and preparing the point end of the nail plate for the 
cutting of the next nail blank from it, the movable cutter descend- 
ing twice in the formation of each nail. (March 1, 1882). 


998. Ring Spinning and Doubling Frame: S&S. 
Brooksand A. Holden: Gorton, Lanc. [6d. 5 Figs.|— 
The object of the invention is to stop the frame when the bobbins 
are full, to lower the ring rail, to wind on the thread in a spiral 
form, and leave the ring rail in the position to start a fresh set by 
hand. The strap fork can be moved bya sliding rod that is locked 
in position by a catch, when the frame is running. A finger on 
one of the poker bars releases this catch when the rail has got to 
the top of its traverse, and the sliding rod is moved by a weighted 
bell-crank lever in the direction to traverse the driving belt, but 
the first movement of the catch rod is arrested by an adjustable pro- 
jection on its ends, which catches upon the side of the said 
releasing finger on the end of the poker, and is thus held while 
the latter descends sufficiently to release it from the projection, 
when the rod makes a further movement, which traverses the 
driving belt on to the loose pulley. The horizontal arm of the 
weighted bell-crank lever moves a friction wheel into engagement 
with the tin cylinder to rotate the heart wheel, and at the same 
time lifts out the ratchet pawl of (the copping motion. The heart- 
wheel lever is depressed at starting the frame, after it has been 
doffed, to take up the slack thread by a cam on a vertical shaft, 
which has also an eccentric upon it for acting uponthe belt guide 
to startthe frame. The eccentric in sliding the belt guide to 
start the frame slides the catch rod until its notch takes hold of 
the bracket, and at the same time it lifts the weighted bell-crank 
lever. (March 2, 1882). 


999.* Apparatus for Fastening Scaffold Poles, &c. ; 
G. Wilson, don, [2d.}—Two rf hinged together are 
Fae any upon the poles and lashed round with the rope, a wedge 

eing driven so as to open the two hinged parts and thus tighten 
the lashing. (March 2, 1882). 


1000, Process for Rapidly peaking and Matting 
Patterns, Letters, &c., on Glass: C. Hancock, 
Worcester. (W Griine). [(4d.)—The picture is coated with 
varnish, then powdered over with metal copal and dipped into 
fluoric acid, which gives the desired surface. (March 2, 1882). 


1001.* Saddle for Velocipedes: S. F. W. Hill, Lon- 
don. (2d.]—Is formed by attaching two saddles together length- 
wise of the vehicle, so that the rider may alter his position by 
sliding from one seat to theother. (March 2, 1882). 

1002.* Electric Rotary Hair Brush: H. Lersner, 
London. (2d.)—The brush spindle is covered with leather, the 
friction caused by the revolution of the brush setting up a current 
of electricity which is conveyed by embedded metal wires to the 
hair in course of being brushed. (March 2, 1882). 


1003. Fish Joints for Rails: A. Davy, Sheffield. 
(6d. 6 Figs.]—The plates are formed to bear against the rounded 
shoulder under the rail head, and also nearly around the foot, one 
central bolt passing through the web and two others passing close 
below the rail. (March 2, 1882). 


1009. Construction of Ships: H. H. Lake, London. 
(A. P. Bliven, New York). (6d. 4 Figs.|}—The immersed portion 
is of an angular form, the two flat sides and the deck form the 
three sides of a triangle. (March 2, 1882). 


1010.* Railways: G. M. Minchin and L, H. Des- 
petesin, Staines, Middlesex. (2d.)—Direct communication 

etween two or more trains is secured by means of a conductor of 
electricity broken at intervals, and laid between the rails and com- 
municating witha battery inthe guard’s van. Thus signals may be 
sent from one train to another when near together. (March 2, 
1881). 


1011. Rotary Engines: A. M. Clark, London, 
- Wheel and Manufacturing Company, Waynesborough, 
J.S.A.) (6d. 6 Figs.)}—The cylinder consists of an annular 
channel in which there is a rectangular piston moving in a circular 
th. The motion of this piston is communicated to the outside 
y a disc upon a shaft to which the channel is concentric. This 
disc enters through a slot cut in the inner periphery of the 
channel and has two steam inlets cut through it, one for each 
direction of motion of the piston. There are two exhaust valves, 
one at each side of the cylinder. Each valve acts also as an abut- 
ment for the steam, and is moved to permit the passage of the 
piston by acam. (March 2, 1882). 


1012.* Machine for Labelling Tins, Boxes, &c.: G. J. 


two pole-pieces 17, arranged to oppose those of the opposite | Hutchings, London. (2d.]—This machine consists in the 
magnet. The armatures consist of a number of wheel-like sections | combination, with an inclined bed, of apparatus for performing 
fixed on a brass boss, keyed on the shaft 10. Each wheel piece | in succession during the rolling of the tin or box down the incline, 


has a number of cylindrical cases 19, having within them radial 
spindles of soft iron wound with coils whose ends are led to the 
commutator. The several wheels are arranged on the shaft so 
that the spokes form a helix, and enter and leave the magnetic 


the several operations of gumming the circumference of the tin 
or box, applying, and smoothing down the label thereon. The 
gum is applied by an endless band, charged by contact with a 
roller turning in a trough of gum, and running in a direction con- 








trary to that taken by the tin. The labels are contained in a 
spring holder and are picked up by the adhesive material on the 
tin. The smoothing device to also an endless band mounted ina 
suitable position above the incline. (March 2, 1882). 


1026. GasE es: P. Niel, London. [6d. 2 Figs.|— 
Relates (1) to utilising the outer part of one or both pistons as an 
air-pump to blow out the products of combustion and supply 
fresh air from one cylinder to the other respectively, through the 
rods or trunks of the pistons ; (2) to the combination with gas 
engines of regenerators ; (3) to the use of piston valves for regu- 
lating the inlet and exhaust. According to one arrangement the 
engine consists of two cylinders, the explosion taking place in 
the smaller one A, and the larger B being driven by air heated 
by the products of combustion blown out from the small 
cylinder A. In the small cylinder is placed a regenerator C made 
of thin metal sheets. At the moment of ignition a portion of 
the heat produced is absorbed by the regenerator C; when the 
outward stroke of the small piston D is nearly completed commu- 
nication is made between the two cylinders A and B by means of 
the slide valve E, the piston H of the large cylinder being at the 
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same moment commencing its outward stroke. Previous to this, 
however, the large piston H, during its inward stroke has drawn 
in air through the valve I, which it forces during its outer stroke 
through the piston D into the small cylinder A at its ignition end, 
the result being, firstly, to blow out the products of combustion 
through the regenerator, which receives a portion of their heat 
before they enter the large cylinder ; secondly, by the continued 
accession of fresh air through the regenerator, the air becomes 
heated, and so expands, causing pressure on the piston H; thirdly, 
the communication between the two cylinders being closed before 
the completion of the inner stroke of the small piston the air is 
compressed in the regenerator which imparts the remainder of its 
heat to increase the temperature of the air as well as of the gas 
mixture then introduced, thereby rendering the next ignition 
more productive with a weaker mixture of gas. For regulating 
the supply of gas two piston valves E El are employed. One of 
these is operated by the cam V, and the other by a spring. The 
latter follows the former until stopped by a wedge piece moved by 
the governor and then peomnhe | mixture is drawn into the 
space between the two. A modified engine is also described. 
(March 3, 1882). 


1028. Indicating and Registering Ap tus for 
Pumping Engines: H. Davey, Headingley, Yorks. 
{6d. 3 Figs.|—A ease is surmounted by a clock giving motion to a 
paper cylinder. On one side of this is a graduated e, along 
which moves an index connected by a rod or cord to a recipro- 
cating part of the pump or engine. At the other side of the paper 
cylinder is another scale, the index of which carries a pencil, and 
receives onward motion from the reciprocating index, so that the 
line traced on the paper indicates the travel of the pump piston, 
and consequently the quantity of water pumped in a given time, 
division lines on the paper showing the time. In the lower part 
of the case the water level in the well is shown by the height of a 
column of mercury in a UJ tube, one limit of which is continued 
downwards into the well and has an open mouth at a low level. The 
air in the pipe is thus more or less compressed as the level of the 
water rises or sinks, and the mercury column is therefore more or 
less raised in the free limit of the tube. (March 3, 1882). 


1029. Incandescent Electric Lamps: F. Wright 
and M. W. W. Mackie, London. [6d. 5 Figs.}—Relates 
to the construction of the bulbs of electric lamps and means for 
attaching the fibres to their conductors in a simple way. Fig. 1 
shows the giass tube A, on which are fixed the conducting wires 
B B with the carbon fibre C by means of spun glass; this is in- 
serted into the throat Dl of the bulb D, Fig. 2, which is then 
heated so as to collapse on the tube A, thus closing the wires in her- 
metically. While the throat D! is soft it is pushed inwards some- 
what, by means of the tube A so as to assume the shape shown at 





Fig. 2, the tube A being also heated and drawn out to asmall bore 
at Al. After exhausting the air through the tube it is hermeti- 
cally closed by melting the part at Al, the projecting end of which 
is protected by the projecting throat D! of the bulb, as shown at 
Fig. 3. Figs. 4 and 5 show the mode of securing the carbon fibre 
to the conductors. The end of the platinum conductor B is split 
and bent into tubular form, and into it is inserted the thickened 
end E of the fibre, which is secured therein by aring F of steatite 
(March 3, 1882). 
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1031. Vacuum Pumps for Exha Bulbs of 
Electric Lamps, &c.: F. Wright and WwW. W. 
Mackie, London. [6d. 2 Figs}—The bulb to be exhausted is 
connected to a pipe that ascends vertically more than 80 in., and 
then descends into a vessel of mercury below the level of the 
liquid, the joint, where it enters the vessel, being securely sealed. 
This vessel has a valve opening outwards, and is connected by a 
flexible tube with a second movable vessel of mercury. When the 
second vessel is raised the mercury flows into the first, forcing out 
the air through the valve. When the second is again lowered the 
mercury falls, and its place is taken by air from the bulb, and so on, 
(March 8, 1882). 


1032. tg for Aiding Persons in Swim: : 
Cc. D. Abel, London. (J. A. Andrée, Esens, Ostfriesland). 
{6d. 9 Figs.)—A float is — to the swimmer’s back, and 
carries on its under side a small screw propeller, which is driven 
by a gut band attached tothe swimmer’s feet. The operator lies 
on his back in a horizontal position in the water, and alternately 
extends and withdraws each leg. (March 8, 1882). 


1100. Pianofortes, &c.: J. Ainsworth, Brinscall, 
Lancashire. (4d. 1 Fig.}—Relates toa pedal action in connexion 
with the keys of pianofortes and like instruments. The motion of 
the foot is conveyed in a simple manner by means of two levers 
and connecting wires for each note. A spring prevents noise 
when the pedals are in action. (March 7, 1882). 


1230. Elevators or Lifts: P. M. Justice, London. 
(G. C. Tewksbury, Lynn, Essex, Massachusetts. U. 8.4.) (10d. 
10 Figs.}—The object of this invention is to provide devices 
whereby the elevator cage may be started at any point, and from 
any other point, and automatically stopped at its destination. A 
vertically reciprocating rod extends the entire length ef the ele- 
vator well, and is swivelled to a lever acting on striking gear in 
connexion with the hoistingdrum. The rod at each floor is pro- 
vided with pins projecting radially, and also with small pinions 
which gear with toothed sections attached to projecting arms. 
A horizontal movement of any one arm gives a partial or complete 
revolution to the vertical rod, and thereby brings any one of the 
radial pins on the rod tosucha position with respect to the cage 
that the rod is moved vertically, and the striking gear actuated so 
as to stop or start the hoisting drum or reverse its motion. An 
electric signal bell is provided for the cage, which is operated just 
before it reaches its destination. (March 14, 1882). 


1879. Manufacture of Saccharine Compounds: 
W. R. Lake, London. (EF. Wilhelm, Buffalo, New York, 
U.S.A.) [6d. 2 Figs.}—This invention comprises apparatus for 
the manufacture of dry saccharine compounds of glucose and cane 
or beet sugar, in which the sticky qualities of the first are neutra- 
lised. The sugars are mixed in the desired proportions and incor- 
porated in a centrifugal machine ; or by another process the grape 
sugar is pulverised and mixed with the cane sugar by means of 
sieves. Several distinct methods of working are described in this 
specification. (April 19, 1882). 

1970. Nut Locks: J. T. King, Liverpool. (S. Gissinger, 
Pittsburgh, U.S.A.) (4d. 5 Figs.)}—To prevent nuts jarring 
loose when used on rails, bridges, and machinery, the inventor 
uses a ‘leaf plate” or “ locking dog” which falls between the faces 
of two adjacent nuts. The leaf plate is hinged to a wire which is 
bent around the bolts under the nuts, and acts as washers thereto. 
(April 26, 1882), 

2259. Agpeseine for the Transmission and Repro- 
duction of Sounds by Electricity: W. C. ney, 
London, (6d. 5 Figs.|}—No claim is made to the transmitting 
apparatus. The receiving device is a bar magnet with a coil on 
its pole. Opposite the pole is the free end of a spring capable of 
inductive action, whose other end is fixed toa support on the 
framing. The free end presses against the centre of a diaphragm 
which is firmly held at its edges. (May 13, 1882). 


2770. Two-Wheeled Vehicles: S. 
Surrey. (P. Herdic, Philadelphia, U.S.A.) [6d. 4 Figs.J— 
To prevent the up-and-down movements of the horse being 
transferred tothe vehicle, the shafts are pivotted to the frame in 
advance of the axle, and are further connected to it by a light 
spring, which allows them a certain t of indep t motion. 
(June 13, 1882). 

2794, Boilers for Heating Greenhouses: C. Hulse- 
berg, London. (6d. 4 Figs.}—Consists in making the boiler in 
two distinct parts, and placing them together so as to form a 
saddle boiler, through the crown of which are horizontal flues 
which may be the width of the firebox. (June 14, 1882). 

Clark, 


3132. Valves for Steam Engines: A. M. 
London. (W. S. Phelps, Wortendyke, N.J., U.S.A., and W. 
Hofford, Windsor, Ontario). {4d. 3 Figs.|—This invention consists 
of a piston valve of novel construction combined with an enclosing 
shell, the object being to furnish a balanced valve reliable in 
action and of durable construction. Fig. 1 is a longitudinal 
section of a steam chest fitted with the improved valve. Fig. 2 
is a transverse section. The side of the cylinder has steam 
and exhaust ports a b. B is the steam ,chest; C is the valve 
shell formed with slots ¢ c and d in its underside registering 
with the ports of the cylinder. The shell C is formed with a 
circular aperture extending from end to end, and internally the 
shell is formed with annular transverse grooves ee f that connect 
with the slotscc andd. D is a hollow cylinder provided with 
apertures g opening into the grooves e f of the shell. The piston 
or valve E is upon the end of a rod ¢ and consists of heads h h sepa- 
rated by an annular groove orexhaust steam way i. The heads h 
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are packed to fit the cylinder steam tight, and the reciprocation 
of the valve connects the openings gc and ports a with the open- 
ings gd and port b first at one end and then at the other. 
There are two compression rings m and packing rings n in each 
head separated by a follower ring p (Fig. 3), which is grooved 
radially on the side toward the collar k. Between the inner ring 
m and sleeve / is a space connecting with the grooves in ring p so 
as to admit steam behind the compression ring and the space con- 
tains a coiled spring q for retaining the parts concentric. The 
outer ring m receives steam behind it directly through holes in 
washer o and in the sleeve 1. The rings m serve to prevent leak- 
age while the piston is passing the ports. The follower p cuts off 
the live steam from passing behind the inner compression ring m, 
so that while the outer ring is expanded by steam under boiler 
pressure, the inner ring receives behind it the steam or hot gases 
at their pressure in the cylinder. The effect is to relieve the 








pressure in the cylinder to a certain extent before the exhaust 
opens, and thus relieve the valve of the i ward 
at the exhaust end. (July 3, 1882). 
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UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, =~ be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford 
street, Strand. 





TESTING MATERIALS AT BERLIN. 
The Royal Prussian Institutes for Testing Materials of 
Construction at Berlin.* 

By Dr. H. Wepp1ne, Berlin. 

THE controversies between the claims of producers and 
consumers of manufactured products are in no case more 
severe than in that of the materials of construction, even 
should there be no doubt as to the existence of the best 
and most honest purpose on both sides. 

The producer will always choose the cheapest and best 
mode of manufacturing in order to get a material which 
answers the purpose of its application, whilst the con- 
sumer, who mostly bears a considerable responsibility for 
the safety of the public, is indifferent to the method of 

roduction, and only cares that the quality of the material 
“ equal to all requirements, even under the most un- 
expected conditions. 

t has, therefore, always been necessary to make a com- 
promise between the two parties, which enables the pro- 
ducer to employ rational processes and gives to the 
consumer a full warrant for all probable requirements. 
On the basis of such a compromise, all conditions concern- 
ing the delivery of materials for purposes of construction 
are founded, and on the same principles prices are also 
calculated and arranged. 

It would be easy to judge whether the conditions which 
are thus imposed are fulfilled if every single piece could 
be tested for its purpose. If, for <-> a tyre were 
not accepted until it had run over 75,000 kilom., nor a rail 
until it had been used for ten years, nor bridge iron before 
it had been in use for thirty years, nor an armour plate 
until the enemy had bombarded it without success, nor a 
brick until the whole weight of a house had rested on it, 
it would only be necessary in all these cases to agree on 
the mode of payment ; but because any system of that 
kind is inneniibe, and in no case more than for materials 
of construction, a different method of examination must 
be sought for. 

If a tyre gives way, or a rail breaks, or a bridge girder 
tears, or an armour plate is shot to pieces, or a brick wall 
crumbles, damage is done which can be compensated by 
payment or repair, but hundreds of lives may be lost 
through it. 

Hence it is rage 3 necessary to find a means of 
obtaining a certain judgment on a large quantity of 
articles or materials by the test of a single piece, or even 
only parts of single pieces, supposing that the method of 
production was quite the same for the whole bulk. 

It is clear that those tests mostly have only to prove 
that the mechanical qualities of materials of construction 
respond to the requirements which are imposed upon them 
in a practical use ; for it is rare in practice, as for example 
with tanks for acid water, that the chemical quality is 
considered ; but it is of the greatest interest to the pro- 
ducer, who makes the material by chemical processes, to 
know how far the chemical constitution influences its 
mechanical properties, and so to be certain that if a piece 
of acertain chemical composition answers the test imposed 
by the consumer, all others of the same chemical composi- 
tion will do the same. 

These circumstances furnish the reason why, during the 
last ten years, institutes have been established which 
examine all such —— and give final decisions in cases 
of doubt or difficulty. It is clear that such institutes can 
only be properly controlled by Governmeut, for then only 
is there a guarantee of entire impartiality and disin- 
terestedness, and an assurance that in each test the inte- 
rests of the Frege and the consuming parties are 
equally regarded, and there can be no doubt that it is 
right to make a certain, if only a very small part of the 
general taxes of the people pay for the expense of tests 
which are undertaken for the general welfare. 

As I myself, more than ten years ago, influenced by the 
excellent investigations of Mr. Wohler, gave the first im- 
pulse to the erection of State institutes for testing 
materials, I may state, that at the outset I found a very 
unfavourable field to work in. At that time, it will be 
remembered, there reigned with us the principle of the 
abstention of Government from any interference with the 
iron and steel industries, then enjoying the full flood of 
prosperity. These then could dictate the conditions of 
contracts and affected to see in the proposed examination 
of materials an encroachment on their rights. 

Now-a-days these relations are quite changed. The 


| system of protective duties, meanwhile introduced, has in 


itself the character of a State aid; the increasingly de- 
pressed state of trade obliged the producers to come to 
terms with the consumers ; but the greater understanding 
of the latter as regards processes of manufacture made 
them use their powers within proper limits, and the con- 
sequence has been a gradual compromise; this was 
essentially promoted by the transference of railways to 
the hands of the Government, by the introduction of the 
manufacture of armour-plates into the country and by 
similar changes, which have finally brought about an 
acknowledgment of the necessity for accurate experi- 
ments by State institutes. 

The elements for the establishment of these institutes 
so far as they already existed were then organised and 


* Paper read kefore the Iron and Steel Institute at 
Vienna. 








_~ constitution was laid down by the law of J anuary 23, 


At the present time three such institutes are in exist. 
ence, two of them being occupied with mechanical, and 
one with chemical tests. 

The institute for mechanical tests has the duty of 
examining the strength of iron and other metals, timber, 
&c. ; the institute for the testing of building materials 
has the same duty for bricks, cement, lime, &c. ; while 
the Chemical Institute makes assayes and analyses in both 
directions. 

The several departments are managed by directors* whc 
again are superintended by a commission under the pre- 
sidency of the Under Secretary of State for trade and 
commerce, viz., the head of that department whose duties 
are devoted to the equablet development of all branches of 
industry. Two technical members of the ministry of 
public works, from the department for mines, smelting 
works, and salt works}, and the department of railways 
and architecture§ represent producers and consumers 
respectively ; the third member is deputed by the 
ministry of culture, as the authority for technical 
education. 

The superintendents have full freedom in the carrying 
out of the experiments, whilst the commission preserves 
the harmony of the three institutes, and gives impulse and 
direction to them. 

It may be well not to forget here, that the well-known 
Association for the Development of Industry{’ has 
essentially supported the commission by indicating the 
proper direction of the work to be undertaken. 

Regarding the work of the institutes, two groups may 
be distinguished, the first of which embraces the tests 
ordered by the State authorities or by private {ndividuals, 
These are made on ‘payment, and to a great extent cover 
the vost of carrying on the institutes. 7 

Work of this character cannot be dispensed with. Its 
value seems at the first blush only to extend to the indi- 
vidual person ordering it, and it might seem tosome as if 
this labour would be beter done if left to private enter- 
prise; but by-and-by a system is built up out of the 
thousands of results, which is of the greatest value in 
solving problems of general interest, and which can be 
attained in no other way. 

The second group embraces the examination of whole 
series of assays for the purpose of paty hy question, 
how the quality of the whole bulk can ascertained 
with sufficient reliability from the examination of a small 
part of a material. ; 

It embraces, therefore, experiments, which are not con- 
nected with single cases of ordinary practice. The results 
here obtained fill up the voids, which inevitably remain 
in the results of the first group and give the scientific 
connexion between the methods of production and the 
quality shown in use, a connexion which really is the 
great end and aim of the Institute. 

In the prosecution of these series of experiments really 
consists the most important work of the commission. 

In the last-mentioned direction, the work done can be 
ranged under the following four divisions : 

1. What must be the condition of the sample to allow 
of a true conclusion as to the nature of the material from 
which it is taken? 

2. In what manner must the sample be tested, in order 
to give a result which is, under given circumstances, 
always certain ? 

3. In what connexion does the chemical constitution 
stand to the mechanical qualities, and what is the relation 
of the different mechanical qualities amongst each other? 

4. What differences, chemical as well as mechanical, 
are found in the qualities of test pieces of a material, 
which in practice has not met the demands of the con- 


sumer? 
(To be continued). 





VENTILATION.—Messrs. Robert Boyle and Son’s system 
of ventilation has been selected by the committee and 
architect for the ventilation of ‘‘ Lloyd’s” Royal Exchange, 
where it is being at present applied. The same system is 
also being fitted to ‘* Claremont,” the residence of H.R.H. 
the Duke of Albany, and has been adopted for the venti- 
lation of Portland Prison. 


THE Unitep States Navy.—A bill reported favourably 
to the Senate from the Naval Committee, and which is 
understood to have the approval of Secretary Chandler, 
provides for the construction of six open-hearth steel 
cruisers, two of them to be of not less than 5000 nor more 
than 6000 tons displacement, and to be armed with four 
breech-loading rified cannon of not less than 6 in. calibre. 
The remaining four to be of not less than 4300 nor more 
than 4700 tons displacement, and to be armed with four 
breech-loading rifled cannon of not less than 8 in. calibre, 
and fifteen breech-loading rifled cannon, of not less than 
6in. calibre. The bill also authorises the construction of 
one steel ram of not more than 2000 tons displacement, 
four steam cruising boats, and four steam harbour torpedo 
boats. It further provides that the steel used in the con- 
struction of these vessels shall be of domestic manufacture, 
and that one-half of the vessels shall be built in the navy 
yards and the others in whole or part by contract. The 
amount called for in furtherance of the objects of the bill 
is 10,000,000 dols. 


* Chemical Institute, Prof. Dr. Finkener ; building 
materials, Dr. Bohme ; Mechanical Institute now the 
same, formerly Professor Spangenberg, now deceased. 

T Unterstaats-Secretir, r. V. Moller. 

t+ The author. 

§ Geheimer Ober-Baurath Schwedler. 

|| Geheimer a ee Dr. capes 


{ Verein zur Beférderung Gewerbefleisses zu Berlin. 
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THE IRON AND STEEL INSTITUTE. 
Tue Leosen Scuoot or MINEs. 

We have now to complete our report of the 
Vienna meeting of the Iron’ and Steel Institute 
by giving an account of the visits to the Styrian 
Iron Works. As we _ stated last week the 
first day’s excursion of the Institute brought 
the members in the evening to Leoben, the prin- 
cipal town of Upper Styria, the head-quarters not 
only of the iron but also of the brown coal pro- 
ducing districts, and the seat of the Austrian 
Bergakademie, or School of Mines. ; It was in- 
tended that a visit should be paid to this institution 
on arrival, but apparently most of the members 
postponed their visit until the next morning, 
frightened by the tremendous rainstorm which 
wreeted their arrival, and rather diminished the 
dignity of their reception. (Happily it did not 
damp the kindness or cordiality of their hosts, or 
the joviality of the dinner at the ‘‘ Post,” to which 
the Styrian Iron Trade had invited them.) The 
Leoben School of Mines was organised in 1840 as an 
institution for instruction in mining and metallurgy 
affiliated to the Joaneum at Graz, and occupied at 
that time a small building in Vordernberg. It was 
recognised as an Imperial (instead of a merely 
Styrian) institution in 1849, and after several 
changes it was raised to the dignity of an Akademie 
in 1862. Its present constitution dates from 1875. 
It is divided into three departments, viz., a special 
school for mining and one for metallurgy, and a 
general science school intended to be preparatory 
to both. 
with descriptive geometry, mechanics and physics, 
pure and applied chemistry, geology, mineralogy, 
and paleontology, machine design and map drawing. 
In the special schools the students attend purely 
technical lectures on the different branches of their 
intended work. Besides the lectures there are also 
excursions and Undterrichtsreisen, or educational 
journeys, which give the men the first connecting 
links between the school and practical work. Any 
one practically who is sufficiently up in a subject to 





In the latter are taught mathematics, | 





| The object is, of course, to get an action as quiet 


Subdivisions of the smallest of these weights are 
got by the use of a small monkey weight on the 
lever. The machine can make torsional, bending, 


fessor Bock has in progress apparatus for the graphic 
recording of extensions, &c., under test; he has 
already done some work in this direction. 

The number of students at the Leoben School of 
Mines has been increasing steadily for a number of 
years past. In the session 1870-71 it was only 43, 
in 1873-74 it was 115, in 1876-77, 145, in 1879-80, 
156, while last year it had risen to 184. It is 
now in contemplation to introduce obligatory 
Governmental examinations for mining and metal- 
lurgy, in connexion with the curricula of the school. 


TesTING MacuInes. 

While speaking of testing machines, we may 
mention here what we omitted to mention last 
| week that the Donawitz Works are provided with 
}a testing machine of somewhat unusual construc- 
| tion. It is a vertical machine in which the load 
|is applied by a hydraulic ram worked from an 


| accumulator, while the weight consists of an im- 


|mense cylindrical vessel into which water is con- 
| tinually run as the experiment proceeds, until the 
registered total weight is reached. The vessel is 
then lowered on to the platform of a steelyard 
weighing machine, kept in position for the purpose, 
and weighed direct. Still another type of testing 
machine is that on Stummer’s system at Florids- 
dorf. Here the hydraulic cylinder contains a piston 
instead of a ram, and under ordinary circumstances 
the space on both sides of the piston is in communi- 
cation with an accumulator, and the piston, there- 
| fore, in equilibrium. To apply the load to a piece 
|of material, instead of ‘‘ pumping up,” one side of 
the piston is made to communicate with the atmo- 
sphere by a regulated opening, and the difference 
|of pressure on the two sides moves the piston. 








| and controllable as possible, in applying the load. 
Tue Leopen Brown-Coat FIexps. 


| In the year 1881 there were produced in the whole 


and shearing tests, as well as tensional ones. Pro- | 


profit by the lectures can attend them on payment | of Austria 8,961,000 tons of brown coal, of which 
of a merely nominal fee, but students who wish to | 1,640,000 tons came from Styria. Of this latter 
have their diploma or certificate must attend the | quantity one-third (coming chiefly from central 
classes in their proper order, and must before entry | Styria) was lignite, while the remaining two-thirds 
on any of them produce a certificate of having passed | (1,091,000 tons) was of the better qualities known 
satisfactorily out of a secondary school (Ober-gym- las Schwarzkohle and Glanzkohle, whose greater 
nasium or Oberealschule). A student sufficiently | calorific value insures them a wider market. Of 
qualified can omit attendance in the general depart-| this latter quantity again more than one-fifth 
ment of the School of Mines, and start at once with | (228,400 tons per annum) came from the Leoben 
one of the special schools. | district, which thus produces about 14 per cent. of 

The teaching staff of the School of Mines, for all | the total Styrian” production. The Leoben brown- 
three divisions, consists of seven professors in ordi- | coalfield belongs to the tertiary formation which 
nary, and four other professors, five assistants, and | extends northwards from Leoben on the left bank 
five other instructors. The parts of theschool more | of the Mur for 43 miles, with a breadth of from 


particularly interesting to the visitors were the|a mile toa mile and a half from west to east from 


metallurgical collections and _ the 
laboratory. The former is under the care of Pro- 
fessor Franz Kupelwieser, and in the direction of 
iron and steel especially is an extremely fine and 
complete collection, and excellently arranged. We 
had only to regret that the time which it was 
possible to spend in examining the collection was 
so short. Professor Kupelwieser accompanied the 
visitors on all the principal excursions, and his 
inexhaustible fund of information on everything 
connected with Styrian mining and ironmaking was 
continually drawn upon by them. The mechanical 
laboratory is on the same plan as that in Vienna, 
which we have already described,* but, of course, 
on a smaller scale. We were glad to find, 
however, that Professor Béck, under whose care it 
is, has adopted the plan, in spite of the very limited 
accommodation which he has as yet, of making the 
students experiment themselves, and thus gain 
really practical knowledge of the mechanical pro- 
perties of the materials they test. The testing 
machine (of a type designed by Messrs. Bock and 
Goldner) is a vertical double lever machine, work- 
ing up to twenty tons. The upper end of the piece 
is connected with worm and screw gear, by means 
of which (instead of by hydraulic gear) the load is 
applied and the extension taken up. The lower 
end of the piece is connected with a horizontal lever 
lying along the bottom of the machine, whose outer 
end is connected by a vertical link to another 
horizontal lever extending back along the top of the 
machine. From the long end of this second lever 
hangs a rod, which is threaded through a nest of 
weights, any one or more $f which can be attached 
to it by the mere tmsestich of a cotter below it. 





mechanical | 





* See page . ante, 


Donawitz to Niklasdorf. On the northern borders 
of the coalfield, where the strata are more tilted 
upwards, the coal could formerly be obtained by 
quarrying only, and there are many places where 
the formation of the ground is such as very greatly 
to simplify mining operations. The coal itself is 
very free from all impurities, its ash does not exceed 
5 per cent. 

In the main the workings are in the hands of 
four firms, the largest of the coalowners being Herr 
R. v. Drasche (39.6 per cent.), the others the 
Innerberger Hauptuwerkschaft (28.2 per cent.), 
Herr R. v. Fridau (20.1 per cent.), and Herr Baron 
Mayr-Melnhof (12 per cent.), the second and third 
of these firms being now affiliated to the Austrian 
Alpine Montan Gesellschaft. Together they cover 
a ground of 1250 acres, and employ 1070 men, 
,120 women, 30 boys, and 160 others, in all 1380 
persons. Of the men the actual hewers are about 
600 in number. The men receive houses and 
coal free, and pieces of ground, and are paid at 
about the following rates: Hewers, 2s. 1d. per 
day ; other workers in mines, 10d. to 2s. per day ; 
the women 10d. to 1s. per day; outside workers, 
1s. 8d. to 2s. per day; the day’s work being in 
most cases a twelve hours’ shift. The total daily 
wages at these low rates only comes to about 120/., 
and ina year 36,700/. Various friendly societies 
exist to which the men subscribe, and which appear 
to be of great value. The price of the coal, of 


course, varies, the mean setting price for the last 
five years has been 0.76s. per metric centner, or 
7.6s. per ton. 
THE TroFalach Biast FURNACE. 
The first visit made on the Saturday morning 
was to the Schwarzenberg Iron Works at Trofaiach, 


| works built entirely in 1871-72, and forming, there- 

fore, the most modern example of iron works in 
| the Vordernberg district. In these works every- 
| thing is done by water power, not a single steam 
| engine or boiler being used, a fact which, on account 
| of its novelty, gave them some additional interest 
to the visitors. The calcining kilns were visited first. 
The ore used is solely from the Erzberg, spathic 
ore more or less completely ‘‘ weathered.” This 
ore has the following analysis: 





Large Ore Small Ore 
(Unweathered). (Weathered). 

Fe, CO, 76.65 39.09 
FeO yr 21.48 
co, od 18.48 
Al, 0; - 2.96 
CaO Se 7.32 
Mn, CO, 2.18 4.76 
Mg O - 1.03 
Ca CO; 16.95 
Mg CO; 1.09 

Si 0, 3.13 


| This ore is roasted in a series of ten double kilns 
| fired by gas (waste from blast furnace), on Fillafer’s 
| system, which has been found very successful in the 
| Vordernberg district. The kilns are very small, 
|each one being 9 ft. 4in. long by 213 in. broad, 
divided into two by a central partition, their height 
being 6 ft. 63in. The capacity of each kiln is thus 
58.3 cubic feet, and the whole battery of ten 
double furnaces occupies a space of 44} ft. by 
133 ft. Each (double) chamber holds 2.2 tons of 
raw ore, and roasts 4.5 tons of ore per day (24 
hours), or at the rate of about 14 tons of raw ore 
per cubic metre capacity. The calcined ore, flux, 
and charcoal are lifted to the top of the blast fur- 
nace by a water hoist on the same principle as those 
so common in the north of England, but having the 
peculiarity that the water weight only descends 
about one-third of the height which the charge is 
lifted. This is arranged for by the simple contriv- 
ance of connecting the cage and the tank to drums 
of different diameter, the one being 99.6in. dia- 
meter and the other 40.5 in., a ratio of 2.46 to 1. 
The load taken up at each lift is 7 cwt., and each 
hoist (there are two) makes 480 lifts in 24 hours, 
or 168 tons. 

At present only one blast furnace is built, and 
this we illustrate on page 352 of our present issue, 
but all the arrangements for building a second 
similar one have been made. The dimensions of 
the furnace illustrated are as follows : 


me 
= 


metres. ft. 


Total height ae di . Be=— ww 1 
Height of lower cone... Hs 4ll=13 6G 
“2 cylindrical boshes ... 2.84= 9 4 

| 4 upper cone ... aa 5.37 = 17 73 
Diameter at bottom... ae im= § 3 
me middle... ks 2.58 = 8 5h 

= a = 3 7 


to 
Cubic contents 58 c.m. =2048 c. ft. 


Each charge consists of 1.5 cubic metres of char- 
coal (? soft wood and } hard beech charcoal), weigh- 
ing altogether about 5.4 cwt., and a quantity of 
ore and flux varying according to the pig to be pro- 
duced up to about 15 ewt. together. Under favour- 
able circumstances only 65 kilos. of charcoal are used 
for 100 kilos. pig, or 13 cwt. to the ton, the pig 
being white iron. The yield in pig is about 46 per 
cent. of the weight of the calcined ore. Under ordi- 
nary circumstances 90 charges are fed in the 24 
hours, but the furnace can be forced up to 125. The 
furnace is tapped about every two hours, and in 
average production runs about 30 tons of white pig 
per 24 hours. There are 6 tuyeres (of gun-metal) of 
a diameter of 2.6 in., the pressure of the blast is 57 in. 
to 6 in. of mercury, and the ordinary temperature of 
the blast 300 deg. to 340 deg. Cent. (572 to 644 deg. 
Fahr.) The ore is so easily reduced that a higher 
temperature is not found advantageous. The essen- 
tial point of novelty about the furnace is the en- 
closure of the ordinary double-built stack in an 
entirely separate chamber, so as to surround it by a 
jacket of stagnant air, intended to act as a non- 
conductor. The jacket has been found so successful 
for this purpose as to give a maximum variation 
between summer and winter of only 9 deg. Fahr., 
a remarkable result, especially when the extreme 
severity of the winter in the district is remembered. 
The lower part of the furnace is built separately 
from the rest in order that it may be the more 
readily renewed, as is done also with us, the whole 
weight of the furnace from the boshes upward being 
taken by a ring of cast-iron columns. The furnace 
requires to be blown out for renewal of the 
lower part every five or six years. 





The slag is granulated by running into water, 
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and is afterwards successfully used in the manufac- | 


ture of slag bricks. 

The blast is produced by a pair of blowing 
cylinders 49} in. in diameter and 46} in. stroke, 
worked by an overshot waterwheel 24 ft. 10} in. in 
diameter, and 10 ft. 44 in. broad, with buckets 
2lin. deep radially, driving through gearing 6.3 
to 1. 





VorpDERNBERG : ‘‘ RADWERK No. 14.” 

The next place visited was the little town of | 
Vordernberg, to the south-east of the Styrian Erz- | 

berg, where from prehistoric times the pure ore, | 

worked there on the open mountain side, has been | 
smelted. Here two blast furnaces were examined, 


| sets of tubes. 


of the ‘‘ Westphalian” type, in which all the pipe|to 5 tons by the first rebuilding, and with the pre- 


joints are external. 


Each stove consists of twenty- | sent 28 ft. furnace it is 10 tons, or 3600 tons 


four horizontal oblong tubes (13.4 in. by 3.6 in.) | perannum. The furnace runsabout four years before 


arranged in six rows, one above the other, each con- | it requires to be blown out. 


taining four tubes. One endof each tube is connected 
by an external C bend with the tube below it, and 
the other end with the one above it. The air passes 
continuously along and upwards through all four 
The total surface of the stove is 
377 square feet, and one stove suflices to do the 
whole work, a second being kept as a stand-by. 
The ore and fuel are passed to the top of the 
blast furnace by a water hoist as at Trofaiach. The 
total amount of water available in the driest 


the one No. 14 (of which a section is given in Fig. 1), | season is*10 cubic feet per second, which, with a 


an example of the larger class of furnace now being | 


> 


fall of 27 ft., gives 34.5. horse power, in summer 


2 


used in the district, the other, No. 13 (of which a | about 50 per cent. more. 


section is given in Fig. 2), being one of the} 
smallest furnaces in existence. 


ie -180. 5 


x -Z..m 
Fie. 1. 

The Raduwerk No. 14, so-called because of the 
use, general in the district, of a waterwheel as the 
motor for the blowing engines, is centuries old as 
an iron works, but the present blast furnace dates 
only from 1875-76, and is therefore a very recent 
example of Styrian design and practice. This 
furnace has the following dimensions : . 


Diameter at crucible ... 
oshes 


> 
cr 


” 


eho bo Oroe 


oth 


99 top = oa 
Height from bottom to boshes 
of cylindrical part oak he 
from top of ditto to top of furnace 


SV a 


20 

30.20 
Total height of furnace ... | 4367 

The capacity of the furnace is 1200 cubic feet. 


”° 


” 





It has 3 tuyeres of gun-metal (2 in. in diameter), 
and the purity of the spring water used for cool- 
ing them is such that they can go four years with- | 
out cleaning. The tuyeres project about 3 in. | 
into the furnace, they are inclined downwards | 
3 deg. to 5 deg., and their axes are so placed that 
they point about 3in. to the right of the midpoint 
of the furnace. The waste gases are used both for | 
heating the blast and calcining the ore. | 

The calcining kilns are on Fillafer’s principle, | 
already described in connexion with the Trofaiach | 
Works. They are twelve in number arranged in | 
pairs, in two rows, the dimensions of each “— i 

t. 


Length 4. 
Height 8. 
Breadth os ser vos ss a L 
Cubic capacity, 70 cubic feet. 

These twelve small kilns can produce 40 tons of 
calcined ore in twenty-four hours, or about 4.5 lb. 
per hour per cubic foot capacity. Small ore can be 
roasted only when mixed with large, by itself it 
chokes the furnace. 

The blowing engine has a double-acting vertical 
cylinder 72 in. in diameter and 5 ft. 3in. stroke, and 
having, therefore, a capacity of 145 cubic feet. 
It is driven by a waterwheel at a rate of 74 double | 
strokes per minute, which corresponds to 2175 cubic 
feet of air passed through per minute. The 
engine is worked by an overshot waterwheel of 
23.6 ft. diameter and 10.8 ft. broad, making 4.7 
revolutions per minute, as against 7.5 revolutions 
of the blowing engine. The blast pressure is about 
4 in. of mercury, and the blast temperature is 480 
deg. to 595 deg. Fahr. The heating stoves are 





The ore used is the spathic ore of the Erzberg 
(analyses of which are given below) in more or less 
weathered condition. About 80 per cent. of the ore 
is large enough to be calcined, the remaining small 
ore is used raw for reasons already stated. The 
raw ore contains 37 per cent. of iron, the calcined 
ere 52 to 54 per cent. Among other characteristics 
the ore is comparatively easily fusible and reducible. 


‘| The chief impurities occurring with the ore are lime 


and ankerite (carbonate of lime, magnesia, and 
iron), quartz occurring only seldom, and on account 
of the basic character of these impurities a flux 
capable of acting the part of an acid must be used. 
For this purpose additions are made of (a) re- 
finery and heating furnace slag from Donawitz, 
(b) a weathered Grauwacke slate consisting chiefly 
of quartz and clay, (c) a (basic) limestone. The 





It was, when we saw 
it, in the 107th week of its present campaign. It 
was using (like No. 14) 80 per cent. calcined ore 
and 20 per cent. raw (small) ore, the product of 
iron being 464 per cent. of the weight of the ore, 
and in spite of its small size it only uses 83.5 lb, 
charcoal per 100 1b. pig, orat the rate of 16.7 cwt, 
to the ton. 


Tue ErRzBERG- VORDERNBERG Raltway,. 


At Vordernberg the railway ends. The pleasant 
little town lies high up in the valley, some 2800 ft. 
above the sea, and is separated from Eisenerz, on 
the north-west, by the Pribichl Sattel, a mountain 
pass, 3940 ft. high, in the Swabian Alps. Eisenerz 
itself lies some 1600 ft. below the summit of the pass 
on the opposite side, and above it, abreast of the pass 
on the southern side, stands the Erzberg (ore 
mountain), aspur, 5300 ft. high, of the much higher 
mountains whose picturesque shapes bound the 
view in every direction. The Erzberg ore is worked 
in two main divisions. The lower part of the 
mountain is quarried for the Eisenerz blast furnaces, 
which lie directly below it. The upper part, more or 
less on a level with the Pribichl] pass, is worked for 
the Vordernberg furnaces, with which it more 
readilycommunicates. A narrow gauge railway (of 
which some particulars are given below) conveys 


| the ore over the pass and partly down the Vordern- 


| berg valley, communicating with similar lines at 


fuel is, of course, entirely charcoal, 10 per cent. of | 


it beech wood, the rest from soft wood. 
The pig is a porous white iron, whose analysis is 
as follows : 

Cent. 
3.28 
0.71 
0.13 
0.03 


Per 
Carbon (total) ie 
Manganese 
Silicon 
Sulphur ... 
Phosphorus 0.02 
Copper ... eo se ar - ... trace 

The slag and iron are run out of the furnace 
together, the former being run into water and 
granulated, as at the works formerly described. 

A single average charge consists of 26.5 cubic 
metres or 230 lb. of charcoal, 530 1b. ore (397 Ib. 
calcined, the rest raw), 110 lb. slag and 22 lb. 
of the other additions already specified. The 
materials necessary to produce 100 lb. of pig from 
the furnace are said to be as follows : 


70.1 
170.9 
35.6 


Charcoal 
Ore, calcined 
raw 
Slag ... : 
Other additions : u + 
The furnace works 360 days per annum with a 
production of 8087 tons of pig. 


128.2) 
42.7 § °° 


VORDERNBERG : ‘‘ RADWERK No. 13.” 


The blast furnaces at Vordernberg have for cen- 
turies been known by their numbers, which follow 
the course of the water downwards. ‘‘ No. 13” is 
the smallest, we believe, of the whole, and afforded 
a most interesting example of the good work which 
is done in Styria even under the most apparently 
disadvantageous conditions. This furnace, of which 
we gave a section in Fig. 2 above, is thirty-four years 
old. In 1822* No. 13 was only 18 ft. high, ten 
years later it was rebuilt 21 ft. high, and in 1848 
was again rebuilt 28 ft. high, as it at present stands. 
Its leading dimensions are as follows : 

t. 
Diameter at bottom of crucible ; 


= boshes 


99 top is ae ee eas . 
Height from bottom to boshes 3 ae ‘ 


Total height ‘ wise 
The furnace is worked with two tuyeres, 1#in. in 
diameter, the blast pressure being 2.6 in. of 
mercury, and the blast always cold. The blowing 
engine, putin when the furnace was last rebuilt, 
is of the type known as Wackler. It has two 
inverted oscillating cylinders, placed at about right 
angles to each other, and driven direct from the 
waterwheel shaft. Their diameter is 45.6 in., 
and stroke 37.4in., and the wheel makes eight 
revolutions per minute, giving a total quantity of 
1060 cubic feet, or 33.7 cubic metres of air in that 
time. 
The production of the furnace when 18 ft. high 
was about 3 tons for 24 hours ; this was increased 


* It is worth mention that about this time the last 
Stuckofen disappeared from Styria. 


28. 











much lower levels in the valley by two inclined 
planes, from the lower ends of which these lines 
convey the ore to the ‘reservoirs’? and sorting 
houses. The journey from Vordernberg to Eisenerz 
was made by this route. Carriages conveyed the 
visitors to the foot of the upper incline, up the side 
of which they walked to examine the brake gear 
at the top. The incline is on the common plan of 
a single line, doubled in the centre to allow the 
down and up-going wagons to cross. The wagons 
are both connected by wire rope to a double coned 
grooved drum 19 ft. diameter in centre. The 
incline is 1312 ft. long, its gradient being 1 in 4. 
The load on the empty side is 5.5 tons, and on the 
loaded side 9.75 tons, including the weight of the 
rope, and the drum makes 7.5 turns per minute. 
The speed is automatically ‘‘ braked” by a fly work- 
ing in a tank of water and geared directly with the 
drum. This fly has four radial arms, each carry- 
ing a wooden blade about 20 in. by 24 in., the out- 
side diameter of the fly being about 7 ft. Both the 
radius of the blades and the depth of water over 
them can be altered as required. The speed is 
further controlled by a hand-brake. 

Above this incline a narrow gauge ‘“ special’ 
waited to convey us over the pass to the Erzbery. 
The little line on which this journey was made has 
very considerable engineering interest apart alto- 
gether from the extreme beauty of the views which 
were to be had from it in all directions as it skirted 
the steep mountain sides a thousand feet and more 
above the valley. The part of the line from Vor- 
dernberg to the top of the pass was made in 1847, 
while the part from the pass to the Erzberg dates 
from 1835, and is therefore one of the oldest pieces 
of line in Austria. The Erzberg end of the line 
has its level in the middle of the upper workings, 
and the ore worked above it is conveyed down to 
it through shafts (the ore being simply thrown 
down) and up to it by inclined planes. Of these 
there are three, one (worked by a 20 horse power 
steam engine), having a gradient of 31 deg., and a 
length of 310 ft., and lifting 1.25 tons, and two 
worked as water hoists. In each of these the net load 
lifted is 2.8 tons, one is 354 ft. long with an incline 
of 27 deg., the other 754 ft. long with an incline of 
34 deg. There is plenty of water to be had for 
these lifts, but it requires altogether some 4300 
yards of iron piping to bring it to the proper places. 

Since 1878 the line over the Priibichl has been 
worked by locomotives. It is, as has been men- 
tioned, a narrow gauge line, the gauge being 
920 mm., or almost exactly a yard. It has a fall of 
9 per 100 towards Vordernberg, and a total length 
of 6300 yards. The ordinary radius of the curves 
is 187 ft., the smallest radius (occurring twice) is 
154 ft. The gauge: is widened 0.2in. to 0.4 in. at 
the curves, and a super-elevation varying from 1 in. 
to 2in. is given. The locomotives used have been 
made at the works of the Austrian State Railways 
in Vienna, on Haswell’s system. They have two 
coupled axles and weigh 11 tons in working order. 
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The diameter of the wheels is 28 in. and they are 
placed as close together as possible; all four wheels 
are fitted with ordinary as well as vacuum brakes. 
The heating surface of the tubes is 180 square feet. 
the total heating surface being 215 square feet, and 
the grate surface 7.5 square feet. The cylinders 
(outside, with outside valve gear) are 9.3 in. in dia- 
meter and have a stroke of 12.4 in. The ordinary 
boiler pressure is eight atmospheres. These locomo- 
tives take a train of 35 ore wagons, each with 2.8 tons 
of ore; the speed downwards is 8.7 and upwards 
14,3miles per hour, the total load taken up, including 
the weight of the engine, being 45.7 tons, while 
downwards there is the additional load of 98 tons 
of ore just mentioned ; 132]b. of Leoben brown 
coal are used on the double journey, and ten 
journeys are made in the twelve hours, work going 
on night and day during the summer months (May 
to August). The ore wagons have movable bottoms, 
and at the end of the journey they are brought 
over a covered ore reservoir and emptied into it. 
This is necessary on the Vordernberg side, because 
the railway is quite impassable in winter through 
the snow, and during the short season that it is 
open it has to transport the ore supply for the 
whole twelve months. To meet these require- 
ments there are in the Vordernberg valley five 
enormous covered ore houses or reservoirs, having 
altogether a storage room for 140,000 tons of ore. 
Tue StyRiaAn ErzBeERG. 

We have in a former issue* given some particulars 
as to the very early working of ironstone in Styria 
and Carinthia. By the kindness of Herr Anton 
Ingovitz, the chief engineer of the Austrian Alpin 
Montan Gesellschaft, we are able to publish on 
page 352 sections of both of the Styrian and the 
Carinthian Erzberg. These show very distinctly 
the way in which the iron ore crops out on the 
surface of the mountains, and render it easily 
intelligible that it should have been very early 
found out in such an extraordinarily accessible situa- 
tion. The ‘‘Noric iron” is mentioned by Pliny, 
Tacitus, Ovid, and Horace, while documentary 
evidence existed (unfortunately destroyed by a fire 
in Eisenerz in 1618) which carried back the work- 
ing at Eisenerz as far as the year 712. The oldest 
documentary evidence still existing goes back to the 
12th century. The ore rights in the different parts 
of the mountain have changed hands times in- 
numerable, but the whole of the lower part, worked 
at Eisenerz, is now the property of the Austrian 
Alpin Montan Gesellschaft, to whom belongs also 
a part of the Vordernberg ore, the other proprietors 
being Herrn Peintinger, Von Melnhof, and Mietsch, 
Prince Johann Ad. Schwarzenberg, Baron Franz 
Mayr von Melnhof, and thetown of Leoben. The 
growth of the workings during the last twenty years 
is shown in the following Table : 


on there. The view of the town itself is taken 
from a point about half way up the Erzberg, and 
gives a very good idea of the character of the place. 
The view which we actually had was somewhat more 
panoramic, being from a considerably higher level. 
The blast furnace with water hoist tower shown in 
another view is one of three, each 36 ft. high, 7 ft. 
to 8 ft. in diameter in boshes, and producing 60 to 
80 tons (hot blast) white iron per week. This fur- 
nace is justsuch a one, in general characteristics, 
as the ‘* No. 14” at Vordernberg already described. 
A third engraving is a view of a row of ten 
calcining kilns (mentioned above) on the side of the 


Erzberg close to the opening of the lowest gallery, | 


and to the crushing house where the calcined ore 
is reduced to pieces about the size of walnuts, the 
form in which it is always charged into the blast 
furnace. The fourth engraving shows one of the 
terraces on which the quarrying or Tag-bau is 
carried on, and gives some idea of the manner of 
working. The boring is done by hand, and the 
blasting is in general by small charges of one to two 
pounds of dynamite. Large blasts are little used, 
because of the necessity of reducing the ore to the 
smallest possible pieces. For the benefit of the 
visitors, however, a very fine blast of 60 kilos. of 
dynamite was shown on our arrival 


have brought down 500 or 600 tons of ore. 


The Vordernberg division of the mountain, as it | 
lies higher than the other (it extends between the | 


levels of 3600 ft. and 5030ft. above the sea), is 
exposed to much severer weather, and the open 


quarrying can only be carried on in it for six | 


months of the year. Partly on this ground, and 
partly because here the ore is much more covered 
than it is below, ordinary mining operations with 
horizontal galleries are always in progress, and 
in winter they form the only operations which 
it is possible to carry on. An area of some 41 acres 
is worked in the open, and 18 or 19 acres more are 
in process of being worked by galleries. This divi- 
sion of the mountain gives employment to 1100 
men in summer, and about 750 in winter. The ore 
is used exclusively in Vordernberg and Trofaiach, 
and almost entirely for the production of white 
forge pig. 

The Erzberg ore, as has been before mentioned, 
is spathic ore, i.e. ferric carbonate, but is greatly 
altered in its outer layers by weathering. In the 
olden times it was only the weathered brown ore 
which was worked, the old miners believing the 
‘* flints,” as they called the unaltered carbonate, to 
be useless. Now, of course, the ore is worked 
throughout. The following Table gives analyses 
of different specimens : 


at the | 
‘* Berghaus” on the Erzberg, a blast which must | 
| of concave over the hearth. His air and gas flues 


surrounding scenery all along the valley of the Mur 
were great enough to call for another and more 
leisurely visit on the earliest possible opportunity. 

From the engineering point of view the main 
interest of Graz lay in tbe steel works and rolling 
mills of the Southern Railway, under the direction 
of Herr Prochaska, who very courteously conducted 
the members over the whole of the works. 

The Graz works of the Southern Railway were 
established in 1862 with the special object of using 
up the old rails, tyres, axles, &c., of the railway. 
In 1864 Bessemer plant was put up for this purpose, 
but the amount of scrap which can be used in the 
Bessemer process is so limited that in 1877 Herr 
Prochaska laid out the whole works anew for the 
manufacture of open hearth steel in Siemens-Martin 
furnaces. The steel works at present contain four 
furnaces, two of 124 tons and two of 5} tons. Herr 
Prochaska has given very special attention to the 
form of these furnaces, and has made some changes 
in them which seem to have been most beneficial in 
regard to their durability. He places the regenera- 
tors, in the first place, in front of instead of directly 
below the furnaces, and entirely avoids the use of 
overhead gas flues, the gases being conveyed entirely 
underground. He gets rid in this way of all trouble 
from tar deposits and other such causes. In the 
furnace itself he makes the roof arch-shaped instead 


he slopes somewhat steeply down towards the hearth 
and inwards towards each other, but so that all the 
mixing of gas and air occurs in the hearth itself. 
He keeps the separating pillar between the flues 
cool by making it hollow, and allowing air to circu- 
late in it. We hope shortly to be able to illustrate 
these interesting modifications in detail. The result 
of them, and no doubt also of the purity of the 
materials with which he has to deal, seems to have 
been that the furnaces will run from 400 to 600 
charges without stoppage for repairs. One of the 
furnaces had recently had a ‘‘campaign” of 640 
charges continuously. 

The gas is produced solely from brown coal or 
lignite containing 25 to 28 per cent. water, 
no sulphur, and giving 2 to 3 per cent. of 
ash. The deficiency of this fuel in heating qualities 
makes the time for working a charge somewhat 
long— nine to ten hours. The charge itself consists 
of about 30 per cent. pig (4 grey and # white) and 
70 per cent. old iron and steel in the shape of crop 
ends, scrap iron, old plate, &c. It is melted in 
three instalments, and only the larger pieces are 
previously warmed, all the smaller material being 
put in the furnace cold. The melting is continued 
until the carbon is down to 0.12 or 0.14 per 
cent., and then ferro-manganese added to bring 





Unaltered Spathic Ore. 


Weathered Spathic Ore—Blue and Brown Ore. 
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Production of Erzberg Ore. z II. III. £ Il. III. IV. Vv. VI. Vil. | VII. 
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The Eisenerz division of the mountain, extending 
over an area of about seventy-two acres, is worked 
in terraces or open galleries, of which there are now 
twenty-six in a height of 1500 ft., five others being 
at present opened up. The ore is conveyed directly 
downwards through shafts connected by horizontal 
railways along the terrace levels, and there has 
lately been added to this transport system one in- 
clined plane 262 ft. long, and 37 deg. slope. There are 
twenty double and thirty-eight single calcining 
kilns, worked with coal as well as charcoal, in con- 
nexion with the mines, and the ore as it is brought 
down is stored in large uncovered reservoirs which, 
as at Vordernberg, have to contain the winter's 


supply. The ore is partly smelted at the works of | 


the Austrian Alpine Company at Eisenerz, Hieflan, 
Zeltweg, and Schwechat, and partly sold for use 
elsewhere. This division of the mountain gives 
employment in summer to about 1250 men, in 
winter to 500 or 600. 

On pages 348 and 349 we republish from a former 
volume engravings of Eisenerz and the Erzberg, 
which give some idea of the appearance of the dis- 
trict and the manner in which the work is carried 





* See page 262 ante. 








Metallic iron 42.2 per cent. 


54.4 per cent. 





After being hospitably entertained to lunch in 
the ‘‘ Berghaus,” some 4000 ft. above the sea, the 
party returned to Priibichl by the railway, and from 
there, where the carriages were waiting, the long 
procession made its way down the steep road to 
Vordernberg, and so to Graz. The capacity of our 
hosts for organising affairs never showed itself more 
conspicuously than at the latter place, where in 
fifteen minutes from the arrival of the train all the 
visitors had received their programmes for the next 


two days and their hotel tickets, and were fairly | 


started on their way to their quarters. This at the 
end of along day’s excursion by rail, on foot, and in 
carriages, carried out punctually and without the 
slightest hitch in the arrangements, is something that 
deserves special mention. 


GRaAz. 


About the charming city of Graz itself there | 


would be much to be said if we might digress from 
professional matters into the picturesque. <As it is it 
must be sufficient to say that probably not a few of 
the visitors made up their minds that distant as the 
Styrian capital is, its beauties and those of the 


the carbon up again to the required amount. A 
very complete system of tests during the work has 
been arranged and is carried out. The two small 
furnaces produce about 8000 tons steel per annum, 
the two larger about 16,000 tons—in all, 24,000 
tons. For every ton of ingots there are used 
667 Ib. pig, 1595 lb. old iron or steel, and 35 1b. 
of ferro-manganese. Forthe same quantity 1225 1b. 
of coal are used in the generator, and 425]1b. in 
the boilers and elsewhere. 

The production of steel castings is very success- 
fully carried out, the purity of the pig and its 
silicious nature no doubt greatly aiding the result. 
The method adopted is to run as much of the con- 
tents of the small ladle (from 53 ton furnaces) into 
ingot moulds as may he required, to return the 
ladle, add ferro-silicon, melted close by in a crucible 


| in a little pot furnace, and then pour out at once in 


the moulds. For four years past all the mill rolls 


| have been made in this way, as well as other cast- 





ings innumerable. The quantity of addition would 


be to a full ladle of 53 tons of iron, 351b. silicon, 
which would required to be added as 350 lb. of ferro- 
The metal so 


silicon containing 10 per cent. silicon. 
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BLAST FURNACE AT THE SCHWARZENBERG IRON WORKS, TROFAIACH, STYRIA. 
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cast has the following constitution and properties :— 
Carbon : 0.40 to 0.50 per cent. 
Silicon : 0.30 ,, 0.40 * 
Manganese ... 0.45 ,, 0.60 ~=—,S 
Phosphorus ... — 3 O84. Oe ~~ 8g, 
Tenacity 38.0 tons per square inch. 
Extension 10 to 14 per cent. in 10 diameters. 
Contraction of area 20 to 40 per cent. 
When required, however, a very much _ harder 
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slung from the ingot ladle, and of course lies just | worked by 
The | Prochaska, and so arranged that the attendant 


below it, between it and the ingot moulds. 
result is that the metal in the ingot moulds (of 
course it is in every case a hot steel containing 
0.08 to 0.09 per cent. silicon) lies very quiet. The 
details of these arrangements and of the ladle 
valves and guards are particularly well arranged. 
The ingots are allowed to cool before taking them 
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cam gearing designed by Herr 
alters the expansion as the rolls require more or 
| less work. It is fitted with reversing gear, to be 
-used for clearing the rolls, &c. Besides the 
| chemical laboratory these works have a_ testing 
| house, containing a Werder machine,* pulling up 


to 30 tons per square inch. Some of the results 
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Fic. 4. 
metal is cast, one which contains 0.6 carbon, and 
can be used for tool steel. 
are annealed after casting. 

In connexion with the ingot crane of the two 
large furnaces Herr Prochaska has adopted the 
plan of filling the ingots (two at a time) not from 
the ingot ladle itself direct, but by the use of an 
intermediary vessel, intended to break the shock 
of the metal cast as it generally is. This vessel is 


Laas: 


SEcTION OF StyRIAN ERZBERG. 


SECTION OF CARINTHIAN ERZBERG. 


to the rolling mills. The heating 
furnaces (two) for the cogging mill 
are 26 ft. 3 in. long, sloping down- 
wards throughout their whole length. 
Each ingot is entered at the upper 

7>7 end and is worked down till it gets 
/ def to the bottom end, from which it is 
#4 removed to be cogged. Each furnace 
holds twenty ingots at a time, which 
are, of course, repeatedly turned 
over and uniformly heated as they 
pass from one end to the other. 
From 70 tons to 80 tons of ingots can 
be passed through each furnace in twenty-four hours. 


Fic. 3. 





All the steel castings | The furnaces are partly heated by gas, partly by 
| direct use of lignite. 
| three-high mill with hydraulic tables. The finish- 


The cogging mill is a 


|ing mill is only two-high, the rails being sent 
| back over the top (i.e, mill not reversing). 
|The engine for the cogging mill is a fine one, 
| with cylinders 31.5 in. in diameter and 49.1 in. 
|stroke. It is arranged with Sulzer valves 


| got in this machine from the steel made at the 
| works are as follows : 


Rail Steel. 





| Spring Steel. 





| | 
| Cooled | 


Hard. in Water. 


Soft. Medium. | 





|tons per tons per tons per tons per |tns. p. 
sq. in. sq. in. | sq.in. | sq.in. (sq. in. 
.| 15.94 21.02 24.20 41.33 | 29.26 
.| 27.86 36.00 | 44.7 |More than] 29.21, 
| | 62.00 
| percent. percent. per cnt.) per cent. 

58.2 a? ee Cs 


| 24.0 20.0 | 11.0 | 0.25 


Limit of elasticity . 
Breaking load 


Contraction of area 
Elongation in 200 


millimetres | 5.6 





The works also contain engineers’ workshops for 
dealing with the castings and other products of the 
works, but about these there is nothing very special 
to be said. It is worth mention, however, that 
Herr Prochaska has most cleverly utilised old rails 
for columns, rafters, principals, and every conceiv- 


* See ante, p. 324, 
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Fig 106. « 


ric BRIDGE, CALCUTTA. 
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DETAILS OF CHITPORE LIFTING BRIDGE. 
MR. W. DUFF BRUCE, ENGINEER. 
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able purpose in his shops. The way in which | genstein, and Mr. Victor Wolff (the secretaries of 
these have been worked in shows great practical the Vienna Committee), for their indefatigable 
skill. labour, and to mention them at least cannot be 

It would be wrong to conclude this notice without invidious. But to all their hosts, without specify- 
a word of special mention of the way in which the ing any further names, the English visitors join 
[ron and Steel Institute was received at the various heartily in saying once more, across the sea, ‘‘ Gliick 


works. Everywhere there were decorations, auf.” 

triumphal arches, banners and flags, and so — = 

At St. Peter's, bonfires were lit up as the train passec a Nice cum’ Trvy | 

on its way to Graz, and at Graz itself pened. fires THE PORT OF CALC TI A. 

greeted our arrival at the station. Masters and The Port of Calcutta and the " orks Constructed 
workpeople seemed to have united to do everything therein from 1870 to 1880. 

they could to honour the visitors and make their 3y Wititam Durr Bruce, Memb. Inst. C.E. 

visit a pleasant one. Of the success of their (Continued from page 265.) ; 
endeavours in this direction there is no doubt. To 62. Chitpore Lifting Bridge—This bridge (see this 


crown all, our hosts at Graz made Mr. Bell a| week’s two-page engraving and details on present 
member of the Berg und Hiitten-miinnischer Verein | page) is constructed to carry a single line of railway 
fiir Steiermark und Kiirnten, and presented him 5 ft. 6 in. gauge, and hasa span of 116ft. between the 
with a beaker made in Siemens-Martin steel. It | supporting columns, with a clear waterway of 110 ft. 
is difficult to specify particular names out of so | between the abutments for the passage of boats, 
many, but special thanks were certainly due to Mr. | and a headway of 20 ft. at high water, when the 
C. J. Haswell, Mr. J. G. Hardy, Mr. Carl Witt- ' roadway platform is raised. The abutments are 


| founded on brick cylinders, sunk to a depth of 
| 9 ft. Gin. below low-water mark. 

63. Each abutment stands upon eight cylinders, 
|8ft. in diameter externally and 5ft. 6in. in 
| diameter internally, built upon iron curbs, to which 
| they are secured by circular flat iron rings and 
| vertical tie-rods. After the well had been sunk the 
|full depth, they were cleaned out, the bottoms 
| levelled off, and a layer of Portland cement con- 
| crete 2 ft. thick laid down and consolidated. Over 
| this the hearting was continued with concrete, com- 
| posed of broken brick, Kunkur lime (which is very 
| hydraulic), and brick dust, up to 11 ft. over datum, 
| at which level the abutment was commenced. 

64. The abutments measure 29 ft. Gin. in length, 
and 12ft. 9in. in breadth at the top, the coping 
being finished with stones 24in. wide and 12 in. 
| thick. Timber sills are let into recesses formed in 
the abutments to receive the roadway platform 
when lowered. The abutments are built of brick- 
| work, and the columns on which the girders rest 
are of the best description of Mirzapore stone. 
| 65. The main girders are carried on four stone 
|columns. The girders are 125 ft. long over all, 18 ft. 
1} in. deep (see Figs. 106 to 108), and are placed 
17 ft. apart from centre to centre. They are con- 
nected and braced together transversely by cross 
girders 17 in. apart, and by horizontal ties. The 
ends are stiffened by diagonal cross girders. The 
roadway platform is suspended from the main 
girders by twenty-two suspension rods, eleven on 
each side, placed 10 ft. apart from centre to centre. 
The suspension rods are attached at their lower ends 
to the two side girders of the movable platform by 
bolts and nuts, and are connected at their upper ends 
| with the cast-iron balance weights by chains passing 
over cupped wheels (Figs. 110 and 113) keyed to 
longitudinal shafts working on the top booms of the 
main girders. The motionof these shafts is regulated 
by a cross shaft placed near the centre of the bridge. 
In the middle of the cross shaft a chain drum is 
fixed, round which two ?in. chains are coiled in 

| opposite directions. These chains pass from the 
drum under a pair of rollers fixed to the platform 
on the lower booms of the main girders, and have 
' their ends attached to the barrel of a crab winch 
(also secured to the platform), and worked by a 
worm and wheel, which is used as a brake to regu- 
late the speed at which the movable platform is 
raised or lowered. The movable platform carrying 
the rails consists of two longitudinal side girders, 
each 113 ft. long, 18in. deep, also placed 17 ft. 
apart from centre to centre (the same as the main 
girders) and have a bearing of 18 in. at either end, 
in recesses built in the abutments to receive the 
platform when lowered. Cross girders, 12 in. deep, 
are securely attached to the longitudinal girders 
every 3ft. 4in. apart, and these support the timber 
sleepers, to which the rails are fixed by bolts and 
nuts. The footway platform is securely braced by 
diagonal bracing of 6in. by Zin. flat bar iron 
attached to the lower flanges of the girders. The 
iron tanks A A are attached to the lower side of the 
platform to contain water ballast, which is admitted 
when the bridge is lowered. 
, 66. Raising and Lowering the Bridge.—The pro- 
cess of raising and lowering the movable platform 
is extremely simple. The balance weights, as 
adjusted, exceed the weight of the platform by 
about two tons. This was found on experiment to 
be the weight necessary to overcome the frictional 
resistance, and by filling the two tanks above 
referred to with about four tons of water, the 
conditions are reversed, and a force of two tons 
applied to the platform to bring it down. Each 
tank contains 75.5 cubic feet. The water is con- 
veyed along the lower boom of the main girder in 
cast-iron pipes. It is generally kept in the tanks 
while the platform is down, and is allowed to run 
| out when the platform has to be raised. To main- 
tain a perfect balance when the platform is being 
raised or lowered, and the chains carrying the 
| balance weights are operating to disturb it, equili- 
| brium chains, marked B in Fig. 108, and attached 
/to one end to the counterweights, and at the other 
| to the tops of the suspension rods, have been intro- 
|duced. ‘To raise the bridge it is only necessary to 
| allow the water to escape from the tanks, and the 
back balance weights then lift the platform at the 
speed regulated by the brake winch. The water 
for the tanks is supplied from an elevated tank 
| placed on the top of a small tower close to the 
bridge, the water being supplied to this tank from 
the river by asmall pump. The movable platform 
'is steadied, when being raised or lowered, by four 
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flanged rollers, fixed on the sides of the platform 
girders; these run on vertical guides of double- 
headed rails, secured at the top to the girders, 
and at the bottom to the abutments. When the 
roadway platform is lowered for the passage 
of trains, the rails overhang the abutment by 12 in. 
at either end, and extend to within %ths of an inch 
of those in the permanent way. To connect the 
bridge rails with those on the bank, a loose coupling 
of the section shown in Fig. 112 is used. These 
couplings are 12 in. long formed of 2 in. plate iron, 
and made to easily fit on the flanges and webs of 
the rails. They are slipped for half their length 
over the platform rails, and wooden wedge-shaped 
blocks are then introduced between them and the 
coping of the abutment, and driven up tightly. 
This arrangement has been found to answer re- 
markably well, and has never given any trouble 
since the bridge was opened in 1878. When the 
platform has to be raised the wooden wedge is 
driven out, and the coupling slipped back on the 
permanent way rail. 

67. The bridge is remarkably steady during the 
passage of trains, which sometimes cross at the rate 
of about twenty miles an hour. It has now been 
in use over three years, and has answered admirably 
the purpose for which it was designed. The estab- 
lishment employed to work it, including the cost 
of the small pumping engine, has been 900 rupees 
or 90/. per annum ; as a rule it has to be raised and 
lowered three or four times a day. 

68. The total cost of the bridge was 1.03,080 
rupees, or 10,308/. 

69. The girders were built on staging erected on 
the south bank of the canal, and_ successfully 
launched into position in a few hours ; and with the 
exception of the suspension rods and the cupped 
wheels, which were manufactured in England, the 
whole of the ironwork of the bridge was constructed 
in India by Messrs. Marrillier and Edwards, engi- 
neers and contractors, under the direction of the 
author, Mr. Soutter, assistant engineer, being in 
immediate charge of the work. Since the comple- 
tion of the bridge and tramway, the whole river 
frontage from the northern boundary of the port at 
Cassipore to the jetties for sea-going vessels, has 
practically become a large goods station. Goods 
brought down by the Eastern Bengal Railway are 
now delivered direct into owners’ warehouses on the 
river bank, while goods for direct shipment are 
taken direct to the jetties and discharged into the 
export sheds. . 

70. At present the traffic brought down by the 
East Indian Railway is cut off from these facilities. 
But the construction of the bridge across the 
Hooghly to connect the East Indian with the 
Eastern Bengal Railway will allow of the traffic 
~ from the former being brought direct into Calcutta 
and delivered direct into the warehouses on the 
river bank. It is anticipated that on the comple- 
tion of the bridge a large portion of the trafic of 
the East Indian Railway will be diverted to the 
Calcutta bank of the river, and the Commissioners 
have now under consideration a proposal for the 
construction of warehouses and a goods station at 
the jetties to meet the requirements of the trade. 
During the past year the total quantity of goods 
from the Eastern Bengal Railway, received and 
delivered onthe Commissioners’ tramways, amounted 
to 157,000 tons, while the local traftic on the tram- 
way between the different warehouses along the 
river frontage and the jetties amounted to about 
40,000 tons. 

(To be continued). 





ON THE TREATMENT OF STEEL FOR THE 
CONSTRUCTION OF ORDNANCE AND 
OTHER PURPOSES.* 

By Sir W. G. Armstronc, C.B., F.R.S. 

THE improvement which of late years has been effected 
in the manufacture of steel and the control which has been 
attained over the quality produced, now seems to justify 
its exclusive employment in the construction of ordnance. 
We have therefore to consider what are the conditions 
under which it can be most favourably used for that and 
other purposes. 

There is at present much want of a proper definition of 
steel. The term was formerly confined to iron containing 
a much higher proportion of combined carbon than is to 
found in the so-called mild steel of the present day. 
Where steel ends in the downward scale of carbonisation, 
and where iron begins it is impossible to say, for not even 
wrought iron is absolutely free from carbon. ‘The chief 
distinction between iron and steel now seems to lie in the 
process of manufacture—steel being operated upon in a 


* Paper read before the Mechanical Section, Southamp- 
ton mecting of the British Association. 








state of fusion, while iron is dealt with in a state of 
agglutination. But even in the mild state, steel as thus 
detined, contains more carbon than is generally to be 
found in wrought iron, and this excess, small as it is, 
appears to exercise a very important influence upon its 
qualities. These qualities have been very distinctly 
brought out in some investigations, which I have recently 
had occasion to make on the welding, tempering, drawing, 
and annealing of steel, and as the results possess a 
general interest independently of gun-making, I shall now 
place the substance of them before this section. 

I. As to the Adaptation of Steel for Welding.—As a 
matter of everyday practice we know that steel very low 
in carbon is pees of welding, and it has frequently been 
maintained that without departing from the system of 
constructing ordnance known as the “ coil system,” great 
advantage would be realised by substituting mild steel 
for wrought iron in the making of welded coils. Our dis- 
tinguished President, who has taken such a leading part in 
the modern development of steel manufacture, and whose 
knowledge of the metallurgy of the subject is not sur- 
passed by that of any other person, has held this opinion ; 
and a few years ago he supplied to my firm a sample of 
mild steel specially prepared for this purpose. It was 
very low in carbon, containing only about one-tenth per 
cent. A test-piece cut from the bar as it came from the 
maker showed the limit of elasticity, or point at which 
permanent stretch commenced, to be 13.5 tons per square 
inch, being not much greater than that of wrought iron, 
and it broke at 23.3 tons, thus showing that its ultimate 
strength was also very similar to that of iron, but its 
ductility was so great that it stretched to the extent of 
37.5 per cent. of length of 2 in. before breaking. A 
similar test-piece tempered in oil had its elastic limit 
raised to 24 tons per square inch, and it broke at 28.6 
tons per square inch, while its ductility remained nearly 
the same as before, the elongation being 36 per cent. 
instead of 37.5 per cent. It will be perceived, therefore, 
that the material was of a very fine quality, and if the 
results attained with the tempered specimen could have 
been realised in a welded coil its superiority over wrought 
iron would have been very marked indeed. Two welded 
coils of equal dimensions were made from this material, 
and there was no appearance in either case of defect in 
the welding. Both of these coils were tempered in oil, 
and one of them was applied as a jacket toa steel cylinder 
closed at both ends and used for the “esa of determin- 
ing the pressure exerted by different charges of gunpowder 
fired in confinement. An exact duplicate of this cylinder 
was jacketted with a coil of wrought iron of the same 
dimensions as the steel one, at the two cylinders 
were used in comparison with each other. Much 
to our surprise, the cylinder with the steel jacket 
began to stretch laterally undera pressure which produced 
no change in the wrought-iron coil. The experiment was 
considered conclusive against the use of steel for welded 
coils, and no further attempt was made to use it for that 
purpose. The duplicate of this steel coil was laid aside, 
and my attention having been lately recalled to the sub- 
ject I applied myself to discover the cause of the infe- 
riority displayed after undergoing the process of coiling 
and welding. I had a test-piece cut from the coils in the 
lengthways direction of the bar of which it was made, 
and I found the elastic limit was only 12.5 tons per square 
inch, against 24 tons in the previous tempered test-piece, 
while the breaking point was 19.1 tons, against 28.6 tons 
in the former case. The loss of ductility was still more 
decided, the elongation being only 7.5 per cent., instead 
of 36 per cent. I then had a test-piece cut across the 
welds, and this broke, not at a weld but through the solid, 
thus showing that the welding was perfect. In this case 
the elastic limit was 12 tons per square inch, the breaking 
point 20.1 tons, and the elongation 6 per cent. To deter- 
mine whether the deterioration which the material had 
sustained was permanent or whether this quality could 
be restored, a portion of the weld coil was hammered out 
in length and reduced from a piece of about 5 in. broad 
and 2 in. thick to a section of lin. square. <A test-piece 
from this bar showed a complete restoration of the fine 
qualities of the steel. The limit of elasticity rose to 21 
tons, the breaking point to 27 tons, and the elongation to 
36.5 per cent. It was remarkable, however, that after this 
treatment no further increase of strength was obtained by 
a renewal of the tempering process. The fracture of the 
test-piece from the original bar wasslate-coloured and of the 
character usually called fibrous. The test pieces from 
the coil showed a coarsely granular fracture, but in the 
restored state effected by hammering the fracture again 
became slate-coloured and fibrous, 

Thinking it possible that the coil might have been over- 
heated in the welding process I had a pile made with a 
number of small slabs of the restored material and welded 
at a somewhat lower heat than had been applied in 
making the coil, but test-pieces cut across the pile invari- 
ably failed at the junctions with a very insignificant 
strain, showing that the welding heat could not be reduced 
consistently with sound welds. 

In order to ascertain whether it was the heating or the 
hammering that had injured the welded coil, I had a 
piece of the material cut from the coil and restored to a 
good condition by drawing under the hammer, and then 
heated up to the welding point and allowed to cool without 
being hammered for welding. In this case the fracture 
showed no change of crystalline structure, nor was there 
any decided alteration in quality, except that the harden- 
ing effect of the hammering was removed. Jt began to 
stretch at a low limit, viz., 12.5 tons per square inch, but 
its breaking point was 25.2, which was higher than in the 
original bar. The elongation remained nearly the same, 
being 34 per cent., so that the mere heating to a welding 
temperature without disturbing the particles by hammer- 
ing had no serious detrimental effect. I then took a piece 
of the steel in the restored condition, and after heating it 
to the welding point, delivered upon it in that state a 





single blow of a hammer sufficient to crush it into i 
thickness. The result was that the flattened ae avs 
into fissures all around the edges. For the purpose of 
comparison I took a piece of wrought iron selected at 
random from a scrap heap, and treated it in exactly the 
same manner. The result was that the iron bore the blow 
flattening it to the same extent asthe steel, without show. 
ing the slightest fissure on the edges. These two pieces 
are now on the table, and it is impossible to examine them 
without perceiving that the steel, though differing so little 
from iron in the amount of its carbonisation, was yet, when 
heated to the welding point, in a state of friability, while 
the iron remained perfectly plastic. The conclusion was 
thus confirmed that it is the disturbance of the particles 
in this friable state, and not the mere heating, which 
exercises the injurious effect in the welding process. 

I was not surprised to find that the coil itself had 
derived no benefit from the tempering, because although 
steel, so low in carbon as this sample, is considerably 
improved by tempering when the piece subjected to the 
process is of small dimensions, yet when the bulk is con- 
siderable the cooling in the oil is not sufticiently rapid to 
produce any decided effect. 

My next experiments were made upon a block of gun 
steel containing .34 per cent. of carbon, and which had 
been rejected on account of its deficient tensile strength, 
A test-piece cut from this block, as received from the 
maker, began to stretch permanently at 11 tons per square 
inch, breaking at 29.4 tons per square inch with an elonga- 
tion of 24.25 per cent., but a piece of the same steel drawn 
out under the hammer at a red heat from a thickness of 
5in. to a thickness of 1} in. resisted 19 tons instead of 11 
without stretch, and a breaking strain of 33.2 tons against 
29.4, with an elongation of 27.5 against 24.25. A piece of 
the same steel, 5in. long by 4in. thick, having been 
tempered in oil, gave a test-piece which showed a further 
increase of strength, with little diminution of ductility, 
It began to stretch at 23 tons, breaking at 36.5 tons, and 
elongating 21 per cent. Various attempts were made to 
weld this steel in a pile of slabs, but it was found impos. 
sible to make sound joints, and the steel was even more 
deteriorated than had been the case with the previous 
sample, but a piece of this material, spoiled in the attempt 
to weld it, having been drawn out into a bar of an inch 
square proved to be far stronger than in the original state. 
It stood 24 tons per square inch before stretching, against 
11 tons in the previous untempered state, and 33.6 tons 
before breaking, against 29.4, but the elongation was 
reduced from 24.25 per cent. to 15 per cent. The fracture 
in this case was of the same character as in the original 
test-piece, and showed no indication whatever of the 
previous injury it had sustained by the attempt to weld it. 
A piece of the same ingot heated to a welding temperature 
and allowed to cool without hammering, gave a test-piece 
which so far from showing an injury by the heating 
resisted a considerably higher strain than the sample taken 
from the block as it came from the maker. Its stretching 
point was 16 tons per square inch, its breaking point 33.2 
tons, and its elongation 20 per cent. Another block of gun 
steel containing rather more carbon, viz., .41 per cent., 
gave the following results. A test-piece cut from block 
in its original state began to stretch at 14 tons per square 
inch, broke at 32.5 tons, and elongated 23 per cent. The 
same cut from a thick lump of the same material which 
had been tempered in oil resisted 28 tons before permanent 
stretch and 43 tons before breaking, with an elongation of 
16 per cent., thus showing the much greater effect of the 
tempering process, when the proportion of carbon is 
increased, but showing also that the loss of ductility by 
the process becomes more considerable. 

It being important to ascertain whether steel cylinders 
which have been tempered in oil could be reheated sufti- 
ciently for the purpose of shrinking upon a gun without 
— the effect of the tempering, a test-piece cut 
from the same tempered lump of this steel was heated in 
melted zinc to a temperature of 750 dey., and then allowed 
to cool naturally in air. Comparing its resistance with 
the piece which had not been reheated, it gave 25 tons 
per square inch against 28 tons before stretching, 40.2 
tons against 43 tons before breaking, but its ductility was 
increased from 16 per cent. to 20.5 per cent., so that 
although rendered slightly inferior in strength, it was 
rendered more ductile and tougher by the reheating. 
Similar experiments made with steel rather lower in 
carbon showed that the effect of reheating to this tempera- 
ture was almost unappreciable either in the way of 
improvement or the contrary, and no degree of sudden 
cooling from so low a temperature had any distinct effect. 
On carrying the reheating to still higher degrees, the 
effect of the previous tempering gradually diminished, 
but was not altogether obliterated, even when the tempera- 
ture was raised to the bright red heat at which the rapid 
cooling stéel had been immersed inthe oil. The friability 
of the steel at a welding temperature became more marked 
as the percentage of carbon was increased. Of the many 
samples I tried, the highest in carbon was the block 
already mentioned, containing .41 per cent. of carbon. 
This steel, like the milder samples, suffered very little 
from being merely heated to the welding temperature, 
provided that while so heated it was not disturbed by 
hammering, but it was so friable at that temperature that 
it broke into a mass of small crumbs under a moderate 
blow of the hammer. It was remarkable, however, that 
the same blow of the hammer which detached them from 
the block united them in a thin cake on the anvil. 
Specimens are produced illustrating the effects of this 
treatment. 

Whether this friability at a high temperature can be 
corrected by combining other materials with it is a point 
upon which my experience casts no light. If it can be so 
corrected without detriment to the material, the know- 
ledge of how to do it will be an important acquisition to 
metallurgical science. 

Many of my test-pieces were taken from rolled stee 
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hoops containing from .22 to .35 per cent. of am as 
all of these showed much greater tenacity t sol : 
exhibited by test-pieces taken from forged we 8 i 
similar material. It is one of the characteristics 0 i . 
steel that it is enormously increased both in pe ani 
toughness by being drawn out either by rolling or aaa 
ing, but especially by rolling, which is more pee - 
its action than hammering. There can be no ¢ “ay t 7 
the process of rollin steel tyres may be ene - to the 
production of rolled hoops of great eo the = 
may not be distant when we may see a rea es the 
prediction made many years ago by Sir Frederick Bram- 
well that we should eventually be able to produce in this 
manner continuous moulded cylinders for boiler making 
purposes. Steel cylinders thus made and tempered in 
oil will be in a highly favourable condition for the con- 
struction of ordnance, but in order to make them avail- 
able for longitudinal as well as for lateral strength it will 
be essential to have them in much greater widths than 
existing machines are competent to produce, : 

All ductile metals derive additional strength by being 
stretched, but steel does so in a pre-eminent degree. 
Roughly speaking, its modulus of elasticity may be taken 
as equal to yalvoth of an inch per foot for every ton per 
square inch of tension. This measure of elasticity applies 
equally, or nearly equally, to all kinds of steel, but the 
range of elasticity oecomes greater as the strength 18 
increased. Thus steel that will bear 20 tons without per- 
manent stretch will retract ;%;ths of an inch per foot of 
length on being released from its load, while steel that 
will bear 40 tons without permanent stretch will recover 

4-ths of an inch per foot on the removal of the strain. So 
also if the weaker specimen which recovers only réoths 
of an inch be stretched to a point at which it will sustain 
40 tons per square inch, it will be exactly in the same 
condition in regard to elasticity as the stronger specimen 
which bore that load in the first instance, that is to say, 
its range of elasticity will be doubled. This is a very 
valuable quality, enabling the steel to gather strength as 
it vields to an imprudent increase of load. As an illustra- 
tion of the extraordinary strengthening effect of stretch 
upon mild steel, I may mention that a sample of the steel 
taken from the welded coil to which I have adverted, and 
which in its original state showed a tensile strength very 
slightly exceeding that of wrought iron, sustained a load 
of nearly 85 tons per square inch measured on the at- 
tenuated section of fracture. 

But much as steel gains in strength by the process of 
rolling, it gains still more by that of wire-drawing. No 
form of steel is comparable in respect of strength and 
toughness to that which has been drawn into the form of 
wire or riband, and in the case of its application in that 
form to the strengthening of a cylinder it has the addi- 
tional advantage of admitting of being laid on with a more 
favourable adjustment of tension than is practicable with 
a solid hoop of considerable thickness. But even with 
wire the best tensional condition for giving strength to a 
cylinder can only be approximately attained, owing to 
the fact which is commonly overlooked that in bending a 
wire over a cylinder it is impossible to give the proper 
degree of stretch to both of its sides. The outer side, 
having a larger circle to describe, must necessarily undergo 
greater elongation than the inside, and, in fact, unless the 
wire be laid on at a far higher strain than would be 
necessary or beneficial in the case of rings, the inside, 
acting as afulcrum to stretch the outside, will assume a 
state of compression which can only be taken off by ex- 
panding the cylinder after the wire has been laid on. The 
thinner the wire the less will this disadvantage be felt, 
and for this reason a given area of section is much better 
inthe flat or riband form than either round or square. 
Great additional strength is given to steel wire by temper- 
ing in manganese, and the highest strength is attained by 
passing the wire through the die as a final operation after 
the tempering process The effect of this treatment is to 
put a very hard skin upon the wire, which though greatly 
adding to the strength is very unfavourable for bending, 
and a very slight injury to the surface greatly conduces 
to fracture. Ductility is of paramount importance in 
wire that has to be cooled at a high tension on a cylinder, 
and for this reason wire tempered after instead of before 
finishing is safer though not so strong. If the wire be 
thick, judicious annealmg, though it lessens the ultimate 
strain which the wire will bear, raises in a very marked 
degree the limit of elasticity. I have found flat steel wire 
of about .2 of an inch thick of great ultimate strength 
begin to stretch permanently at a tension as low as 
25 tons per square inch, while after being properly an- 
nealed it would bear 35 tons before permanent movement. 
The explanation of these various facts is probably to be 
found in the removal by the annealing process of con- 
tending states of tension produced by the drawing or 
tempering on the inner and the outer portions of the wire. 
This view is confirmed by the fact that when the weak- 
ness of the riband was reduced to somewhat less than half, 
this advantage of the annealing process almost entirely 
disappeared and the wire was simply softened and 
rendered more ductile. 

Castings of steel, unhammered, are improved by being 
tempered in oil in much the same degree as the forged 
material. Test-pieces cut from a cast trunnion of steel 
gave the following results: Before tempering the elastic 
limit was 16 tons per square inch, and the breaking point 
27.8 tons, the elongation on 2in. being 7.5 per cent. After 
tempering the elastic limit was 23 tons, the breaking point 
37.7 tons, and the elongation was 12.5 per cent., showing a 
great improvement under every head. The quantity of 
combined carbon contained in this specimen was .36 per 
cent. The objection to the use of cast steel in the un- 
hammered form is that it is liable to unsoundness from 
air bubbles, but this, I think, ought not to exclude its use 
for trunnion rings which, from their peculiar form, can 
only be very imperfectly forged. The unsoundness from 
this cause would be greatly mitigated by easting under 


pressure as advocated by Sir Joseph Whitworth. There 


is much less sacrifice of ductility or toughness where 
increase of strength is obtained by tempering them by 
increase of carbon, and in fact the advantage of temper- 
ing in oil is so apparent both in the case of steel castings 
and of steel which has been either rolled or forged that 
there is strong inducement for engineers to avail them- 
selves of the process for increasing the efficiency of the 
material in nearly all its applications. The saving of the 
weight of material necessary for a given purpose would 
amply repay the cost of the tempering, and in the case of 
bridges of great span where the strains are chiefly due to 
the weight of the structure, independent of its load, the 
economy effected would be far more? than proportionate 
to the increase of tensile strength in the material. 

My experiments are not sufficiently extended to enable 


affected. This was proved in a collision which took place 
at Porstmouth in 1880, where one second-class boat ran 
into another at full speed. The bow compartment in one 
boat and the compartment forward of the boiler in the 
other were filled, but both boats kept afloat, and no 
damage wasdone to the machinery or pipe connexions. 
The machinery in this type of boat consists of a pair of 
compound surface condensing engines, having cylinders 
8t in. and 13 in. diameter respectively, by 8 in. stroke, 
giving 150 indicated horse power at a speed of 653 revo- 
lutions per minute, corresponding to 17.65 knots per 
hour, the maximum measured mile speed attained by these 
boats. The surface condenser is of copper tinned inside, 
and fitted with brass tubes, which are also tinned and 
secured at the ends by means of screwed glands and tapes. 
The condensing water is supplied by means of a centrifugal 





me to speak definitely as to the best proportion of com- 
bined carbon for steel to which the tempering process is 
to be applied, but excellent results can certainly be 
attained with steel containing .35 per cent. of carbon. 
If the masses to be dealt with are thin less will suffice. 
If thick, more will be required, but it is quite possible 
that the mode of applying the oil in the tempering pro- 
cess might be improved so as to render it more efficacious 
where the bulk of the steel is large. 





TORPEDO BOATS.* 
3y Mr. JoHN DONALDSON. 

THE problem of constructing small vessels of high 
speed, and arming them with an efficient equipment for 
offensive torpedo operations, has long since passed the 
pense: stage, and naval officers now have at their 
disposal vessels of small size capable of outstripping and 
in favourable circumstances of destroying the fastest and 
most powerful fighting ships of the day. The great ser- 
vices rendered in the American Civil War with ordinary 
steam launches and very inefficient torpedoes showed the 
immense value of this system of warfare, and maritime 
nations were not slow to appreciate the importance of the 
more recent advances in mechanical science, which ulti- 
mately gave them the Thornycroft torpedo boat and the 
Whitehead torpedo. As a consequence, all the great 
European powers are now more or less fully supplied 
with torpedo boats, varying in efficiency from the simple 
Norwegian torpedo boat of ten years ago with its towing 
torpedo, to the Italian and Danish first-class boats of 
to-day with their Whitehead torpedoes and Nordenfelt or 
Hotchkiss machine guns. 

The towing and spar torpedoes, owing to the improve- 
ment in machine guns, are now rarely fitted except as an 
alternative armament, as only under the most favourable 
conditions would it be possible to approach sufficiently 
near to a vessel to use them under the terrible hail of 
missiles which could be kept up by her machine guns. 
The result is that at present all the torpedo boats under 
construction by my firm are to be armed with the White- 
head torpedo, and nearly all of them are to have in 
addition machine guns to enable them to fight other boats, 
and to distract the attention of the guns’ crews of any 
ship they may have to attack. 

Asa consequence of the conditions under which torpedo 
boats are intended to be used, all the various types have 
gradually been resolved into two distinct groups, viz.. 
those attached to and carried by larger vessels, and those 
sufficiently largé to act independently, and to a certain 
extent to keep the sea. These two groups have been 
named by the English Admiralty the second and first- 
class groups respectively. The second-class boats are in- 
tended to be used as auxiliaries tothe ships to which they 
may be attached, and the first-class for harbour and coast 
defence. The models on the table represent the original 
second and first-class boats of the English Admiralty. 
The second-class boat (see Figs. 4 and 5, page 356), 
it will be observed, is fitted with davits and dis 
charging frames, so arranged that when the davits 
are inboard the frames with the torpedoes in them 
may be carefully housed on deck, and when the davits 


parallel motion, are not only lowered over the side but 
«are kept close to it, so as not to affect injuriously the 
stability of the boat. When in the firing position, the 
discharging frame is parallel to the centre line of the boat 
and 2 ft. below the surface of the water, with the forward 


egress of the torpedo. In this system no extérnal 


liberating the torpedo and then starting its engine. 


davit discharging gear, such, for example, as the great re- 
sistance offered by the frames and torpedoes when in the 
discharging position, and the necessity of reducing the 
speed of the boat to about three knots before firing. 

ence, in 1880, the Admiralty invited us to consider the 
possibility of carrying the torpedoes in troughs on the 
forward part of the deck, all ready for discharging, and 
ejecting them by means of an impulse gear similar to the 
compressed air apparatus in use in the Navy, but using 
steam instead of compressed air. This we did and sub- 
mitted a design for a second-class boat fitted in this way, 
which was approved. 

This type of boat is illustrated by Figs. 1 to 3, page 356, 
and is at present the approved type of second-class boat in 
the English Navy. The dimensions are : Length over all, 
63 ft. ; beam, 7 ft. 6 in.; draught of water, 3 ft. 4in.; 
displacement, 12} tons. The hull, as is usual in our boats, 
is constructed of galvanised Bessemer steel, and is divided 
into ten compartments, by means of bulkheads and half 
bulkheads, as shown in the diagrams, so that should 
one of these compartments be filled with water, neither 
the buoyancy nor the stability of the boat will be seriously 


are brought forward the frames, by means of a system of | 


end slightly inclined downward so as to facilitate the | 


impulse is given to the torpedo, which is set in motion by | 
the action of its own engine, the pulling of a lanyard | 


There are a good many objections to the frame and | 


pump 8 in. in diameter driven by a separate engine, 
having a cylinder 2 in. in diameter by 2} in. stroke. The 
boiler is of the locomotive type, the shell being made of 
steel with a copper firebox and brass tubes, sufficiently 
strong to withstand a water pressure of 260 lb. per square 
inch, and a working pressure of 130 lb. per square inch. 
The area of the firegrate is 6.6 square feet, and of 
heating surface 268 square feet. The stokehold in these 
boats is entirely enclosed and air is supplied to the 
boiler by means of a fan 2 ft. 3 in. in diameter, 
driven by an independent engine having a cylinder 3} in. 
in diameter by 24 in. stroke, which gives a pressure of 
from 2 in. to 3 in. of water at a speed of about 800 revolu- 
tions per minute. 

A curious result arising from the use of theclosestokehold 
and forced draught is that the stokers are kept cool and 
comfortable by the large volume of air continually passing 
through instead of being half roasted, as is too frequently 
the case with an open stokehold and attenuated draught. 
To protect the stokers from injury the firedoors of these 
boilers are made to shut tight, and the ashpan is cased in 
with a light casing having flaps in front opening inwards, 
so that if any undue pressure arises in the firebox through 
the bursting of a tube, or other sudden leakage in the 
boiler, these flaps are closed and the steam is prevented 
from entering the stokehold. In order to prevent an 
excessive pressure which would carry away the casing, a 
passage is provided from the ashpan to the deck, closed 
by a door with a spring catch sufficiently strong to with- 
stand the ordinary air pressure in the stokehold, but which 
will yield with any pressure above that. 

Another fitting, and a very valuable one, is a nozzle 
fitted in the bottom part of the barrel of the boiler, con- 
nected by means of a pipe to the deck, and to which a 
hose can be attached from the ship’s boiler, and steam be 
introduced among the water in the boat’s boiler so as to 
heat it quickly. In using this apparatus—the boiler being 
filled with cold water to the usual level and the fire laid— 
steam is admitted from the ship’s boilers and the fire lit. 
In a few minutes—on one trial at Portsmouth 9 mmmutes 
| 36 seconds—60 Ib. pressure is raised and the boat is able 
| to proceed. This pressure is not liable to much fluctuation 
| on the starting of the engines, as the fire, by means of the 
| fan, isin very good condition by the time the pressure 
| reaches 60 Ib. 

The armament of these boats consists of two 14-in. 
Whitehead torpedoes 14ft. long, laid in the troughs 
previously referred to, and arranged to be projected there- 

| from by means of two piston rods in steam cylinders 47 in. 
in diameter by 7 ft. stroke. The steam is admitted to 
these cylinders by means of a valve working on a face 
| having two steam ports, one at each end, connected to 
the cylinders in such a way that when the valve is pushed 
forward steam is admitted to the port cylinder, and when 
it is pulled backward, to the starboard cylinder. The 
whole motion of the valve each way is } in., and is obtained 
by means of a screw on the spindle passing through the 
valve. This spindle is connected to the stops on the sides 
of the torpedo troughs in such a way that when, for 
example, the handle on the end of it is moved to starboard 
| the starboard stop is withdrawn and the valve pulled 
backward, so as to admit steam behind the starboard 
| piston and eject the starboard torpedo. 

A stop on the handle regulates the amount of opening 
of the valve, so that when there is only a pressure of 
60 Ib. in the boiler, the port is opened to its full extent, 
and when there is a pressure of 130]b. the opening is 
reduced to one-hilf. Experiments with the apparatus 
|; at Portsmouth gave excellent results, the torpedoes being 
ejected with a high velocity, and running their course 
with great accuracy. 

In addition to the bulkheads and half-bulkheads pre- 
viousiy mentioned, which limit the quantity of water 
entering through a leak, these boats are fitted with an 
ejector in the stokehold capable of ejecting 45 tons of 
water per hour, and a connexion by means of which 
the centrifugal pump may be utilised in emptying the 
bilges to the extent of 30 tons per hour, in all 75 tons 
per hour. Thus it is possible to eject the whole displace- 
ment of the boats every ten minutes. Sluices are pro- 
vided in the bulkheads and half-bulkheads to permit the 
water to flow to the pumps and ejectors. 

The lifting of the boats is effected by means of slings 
attached to hoops on the bulkheads forward of the boiler- 
room and aft of the engine-room and aft of the engine- 
room. The lifting weight of the boats, with steam up, 
coals, torpedoes, and crew on board, is 12} tons. 

In the second-class boats we have built for the Danish 
Government and in those we are at present building for 
the Italian Government, illustrated* by Figs. 6 to 10, the 
hulls, engines, and the boilers are the same as in the 
English second-class boats, but the ejecting apparatus is 
different, and is in any many respects, I think, better 
than the steam impulse gear. It consists of two tubes 
occupying nearly the same position as the troughs in the 











* Paper read before the Mechanical Science Section of 








the British Association at Southampton. 


* [We are compelled to defer the publication of the 
diagrams here referred to until our next number,— Ep. E.] 
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English boats, and the torpedoes placed in theni are | 
ejected by means of compressed air admitted to these 
tubes behind the torpedoes. The torpedoes thus form 
their own pistons, and it is obvious that as there are no 
pistons and rods to be started at the beginning and | 
brought to rest at the end of the stroke, the impulse is 
more efficient and certain than in the case of the steam 
impulse gear. 
is that so long as the reservoirs and the torpedoes are | 
charged the boats may be used independently of steam 
being up in their boilers. They would in this case be equi- 


valent to so many launching tubes on the ships to which | 


they may be attached. 
The pumping arrangements in this boat differ some- 
what from those in the English boats, inasmuch as the 


Another advantage of the air impulse gear | 


in a telescopic impulse tube, but I have been told that | 
the more recent arrangement is to eject it by means of a 


| cartridge containing a slow burning powder. 


other finished article with its own initial heat, without 
the aid of the hitherto universally adopted heating furnace, 
It is well understood that in the fluid steel poured into 


On comparing this armament with that of the second- | the mould there is a larger store of heat than is required 


class boats, it will be observed that where these boats 


| carry two torpedoes into action all ready for being ejected, 


the English first-class boat only carries one. It is true 
that the two torpedoes in reserve can readily be put into 
the gun, but the boat must retire while this is being done, 
or the men engaged in the operation will be very much 
exposed, 

A more sericus objection, in my opinion, is the exposed 
position of the reserve torpedoes. A Nordenfelt bullet 
striking one of them in the machinery compartment would 
at the least render the torpedo useless, while if a Hotchkiss 
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| for the purpose of rolling or hammering. Not only is 
| there the mere apparent high temperature of fluid steel, 
| but there is the store of latent heat in this fluid metal 
which is given out when solidification takes place. 
| It has, no doubt, suggested itself to many that this 
| heat of the ingot ought to be utilised, and as a matter of 
fact, there have been, at various times and in different 
| places, attempts made to do so; but hitherto all such 
attempts have proved failures, and a kind of settled 
| conviction has been established in the steel trade that 
' the theory could not possibly be carried out in practice, 
































use of the centrifugal pump for 
out the bilges is abandoned, and six ejectors are 
fitted instead; one of 45 tons in the stokehold, one of 
20 tons in the engine-room, two of 20 tons for the 
forward compartments, and two of 20 tons for the 
after compartments; in all, a pumping power of 145 
tons per hour, at which rate the whole displacement 
could be pumped out every 5{ minutes. It looks at first 
sight as if it would be better to have pumps alone for 
clearing the bilges, seeing that the use of ejectors involves 
putting salt water in the boilers of these boats. 


It would take a large quantity of salt water used in | 


this way, however, to do these boilers much harm, and 
the great convenience of having ejectors in the several 
compartments so as to be available at any moment, and 
the ease with which they may be set to work in any one 
compartment without having to communicate with the 
engine-room or any of the other compartments, give ample 
warrant for the use of ejectors instead of pumps. 

Nothing is settled as to machine guns for the use of the 
second-class Italian boats, but the Danish second-class 
boats are to be armed with the Gardner gun so as to 
enable them to be used as picket boats, or for other pur- 
poses where guns would be useful. 

Returning now to the first class type of boat repre- 
sented by the model on the table, it will be seen that the 
armament is very different from that of the second-class 
boats, and consists of three 14-in. torpedoes, two being 
carried in transporting carriages on the sides of the vessel, 
and one in the torpedo gun, as it has been called, on the 
forward deck. This gun, it will be observed, is, like other 
guns, not only capable of being elevated and depressed, but 
also of being trained so that the torpedo may be dis- 
charged ahead on either side. There is no necessity, 
therefore, for the boat attacking bows on, as in the case 


of the second-class boats, neither is it necessary to stop | 


her immediately before or after discharging her torpedo, 
as she may run past an enemy and discharge the torpedo 
while running at full speed. 

The torpedo gun is loaded by running the transporting 
carriages along to the rear of the gun, and opening the 
door which carries the air impulse tubes; the torpedo is 
then pushed into its place, the door closed, and the gun is 
again ready for firing. 
gun the torpedo was ejected by means of compressed air 


aiding in pumping | 


In the earlier examples of this | 





shell were to explode in the air chamber the chamber 
| would be blown to pieces, and serious damage might be 
inflicted on the boat. 

Authorities differ as to the effect of a shell exploding 
| among the gun-cotton of the charge. Foreign officers 
| maintain that it would explode the gun-cotton, while our 
own officers consider, from experiments they have made, 
| that it would simply cause a harmless ignition. These 

differences of opinion may possibly be the result of differ- 
| ences in the composition of the gun-cotton or in the charge 
| of the shell. 
The dimensions of most of the Admiralty first-class 


| boats are: Length over all, 87 ft. ; beam, 10 ft. 10 in. ; 


| draught of water, 5ft. 2in.; with a displacement of | 


32.4 tons. That illustrated by the model, however, is 
fitted with a ram bow and is 90 ft. 6 in. in length over all. 
| The engines are compound surface condensing, similar to 
| those in the second-class boats, with cylinders 12? in. and 


| 202 in. diameter by 12 in. stroke, and give out 469 indi- | 


cated horse power at a speed of 443 revolutions per minute, 


the speed of the boat at the time being 21} knots per | 


| hour. (To be continued.) 
| —_ Sa 
| SOAKING PITS FOR STEEL INGOTS. 
| On the Successful Rolling of Steel Ingots with their own 
Initial Heat by Means of the Soaking Pit Process.* 
By Mr. Joun Gsers, Middlesbrough. 
WHEN Sir Henry Bessemer, in 1856, made public his 
great invention, and announced to the world that he was 
| able to produce malleable steel from cast iron without 
the expenditure of any fuel except that which already 
existed in the fluid metal imparted to it in the blast 
furnace, his statement was received with doubt and sur- 
prise. If he at that time had been able to add that it 
| was also possible to roll such steel into a finished bar with 
no further expenditure of fuel, then undoubtedly the sur- 
prise would have been still greater. 

Even this, however, has come to pass; and the author 
of this paper is now pleased to be able to inform this 
| meeting that it is not only possible, but that it is ex- 

tremely easy and practicable, by the means to be de- 
scribed, to roll a steel ingot into, say, a bloom, a rail, or 





* Paper read before the Iron and Steel Institute at 
| Vienna, 


The difficulty arose from the fact that a steel ingot 
when newly stripped is far too hot in the interior for the 
purpose of rolling, and if it be kept leng enough for 
the interior to become in a fit state, then the exterior gets 
far too cold to enable it to be rolled successfully. It 
has been attempted to overcome this difficulty by putting 
the hot ingots under shields or hoods, lined with non- 
heat-conducting material, and to bury them in non-heat- 
conducting material in a pulverised state, for the purpose 
of retaining and equalising the heat; but all these attempts 
| have proved futile in practice, and the fact remains, that 

the universal practice in steel works at the present day all 
over the pore | is to employ a heating furnace of some de- 
scription requiring fuel. 

The author introduced his new mode of treating ingots 
at the Darlington Steel and Iron Company’s Works in 
| Darlington early in June this year, and they are now 

blooming the whole of their make, about 125 tons a 
shift, or about 300 ingots every twelve hours, by such 
means. 

The machinery at Darlington is not adapted for rolling 
| off in one heat ; nevertheless they have rolled off direct 
| from the ingot treated in the ‘‘ soaking pits” a consider- 
| able number of double-head rails ; and the experience so 
| gained proves conclusively that with proper machinery 
| there will be no difficulty in doing so regularly. The 
| quality of the rails so rolled off has been everything that 
| could be desired; and as many of the defects in rails 
originate in the heating furnace, the author ventures to 
predict that even in this respect the new process will 
stand the test. 

Many eminently practical men have witnessed the 
operation at Tesieaten, and they one and all have 
expressed their great surprise at the result, and at the 
simple and original means by which it is accomplished. 

The process is in course of adoption in several works, 
both in England and abroad, and the author hopes that 
by the time this paper is being read, there may be some 
who will from personal experience be able to testify to the 
practicability and economy of the process, which is 
carried out in the manner now to be described. 

A number of upright pits (the number, say, of the 
ingots in acast) are built in a mass of brickwork sunk 
in the ground below the level of the floor, such pits in 
cross-section being made slightly larger than that of the 
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SOAKING PITS FOR STEEL INGOTS. 





| walls of the pit itself ; the refractory mass wherein the pit 


| giving and taking heat as required to carry on the opera- 


| bonic oxide, so that the ingots suvak in a perfectly non- 


ingot, just enough to allow for any fins at the bottom, | 
and somewhat deeper than the longest ingot likely to be | 


used. In 
about 3 in. larger than the large end of the ingot, and the 
top of the ingot may be anything from 6 in. to 18 in. below 
the top of the pit. These pits are commanded by an 


mg the cross-section of the pit is made | 




















successive ingots tends continually to keep the pits at the 


intense heat of the ingot itself. Thus, occasionally it | 
happens that inadvertently an ingot is delayed so long on | 
itsway to the pit as to arrive there somewhat short of 
heat, its temperature will be raised by heat from the 


is formed, in fact, acting as an accumulator of heat, 


tion in a continuous and practical manner. 

During the soaking operation a quantity of gas exudes | 
from the ingot and fills the pit, thus entirely excluding 
atmospheric air from entering; this is seen escaping 
round the lid, and when the lid is removed combustion 
takes place. 

It will be seen by analyses given hereinafter that this 
gas is entirely composed of hydrogen, nitrogen, and car- 


oxidising medium. Hence loss of steel by oxidation does 
not take place, and consequently the great loss of yield 
which always occurs in the ordinary heating furnace is 
entirely obviated. 

The author does not think it necessary to dilate upon 
the economical advantages of his process, as they are ap- 
parent to every practical man connected with the manu- 





| facture of steel. | 


ingot crane, by preference so placed in relation to the | 


blooming mill that the crane also commands the live 
rollers of the mill. 

Each pit is covered with a separate lid at the floor level, 
and after having been well dried and brought to a red 
heat by the insertion of hot ingots, they are ready for 
operation. 

As soon as the ingots are stripped (and they should be 
stripped as early as practicable), they are transferred one 
by one, and placed separately by means of the crane into 
these previouly heated pits (which the author calls 
“soaking pits”) and forthwith covered over with the 
lid, which practically excludes the air. In these pits, 
thus covered, the ingots are allowed to stand and soak ; 


additional heat rendered sensible during complete solidi- 
fication, but which was latent at the time of placing the 
ingots into the pit, becomes uniformly distributed, or 
nearly so, throughout the metallic mass. No, or com- 
paratively little, heat bans | able to escape, as the ingot 
1s surrounded by brick walls as hot as itself, it follows 
that the surface heat of the ingot is greatly increased ; 
and after the space of from twenty to thirty minutes, 
according to circumstances, the ingot is lifted out of the 


The operation of steelmaking on a large scale will by this | 
process be very much simplified. It will help to dispense | 


| with a large number of men, some of them highly paid, | 


directly and indirectly connected with the heating depart- | 


| ment; it will do away with costly heating furnaces and | 


| the furnaces. 


gas generators, and their costly maintenance ; it will save 

all the coal used in heating; and what is perhaps of still | 
more importance, it will save the loss in yield of steel; | 
and there will be no more steel spoiled by overheating in 


The process has been in operation too short a time to 
give precise and reliable figures, but it is hoped that by 
the next meeting of the Institute these will be forth- | 


| coming from various quarters. | 
that is, the excessive molten heat of the interior, and any | 


Referring to the illustrations annexed, Fig. 1 shows | 
sectional elevation, and Fig. 2 plan of a set of eight 
soaking pits (marked A). These pits are built in a mass | 
of brickwork B, on a concrete foundation C; the ingots | 
D standing upright in the pits. The pits are lined with 
firebrick lumps, 6 in. thick, forming an independent | 
lining E, which at any time can be readily renewed. F | 
is acast-iron plate, made to take in four pits, and 


was slipped off t 


although one set of eight pits is quite able to deal with 
any ordinary output from one Bessemer pit. 

In case of an extraordinarily large output, the author 
recommends a second crane F, for the purpose of placing 
the ingots in the pits only, the crane L being entirely used 
for picking the ingots out and swinging them round to 
the live rollers of the mill. The relative position of the 
cranes, soaking pits, and blooming mill may of course be 
variously arranged according to circumstances, and the 
soaking pits may be arranged in single or more rows, or 
concentrically with the crane at pleasure. 

Figs. 4 and 5 also show outline plan and elevation of a 
Bessemer plant, conveniently arranged for working on the 
soaking pit system. A A are the converters, with a transfer 
crane i C is the casting pit with its crane D. E are 
the two ingot cranes. 


F is a loading crane which transfers 
the ingots from the ingot cranes to the soaking pits K K, 
commanded by the crane L, which transfers the prepared 
ingots to the mill M, as before described. 

Mr. Stead, the well-known metallurgical chemist, of 
Middlesbrough, has investigated the heat phenomena and 
the composition of the gases in the soaking pits, and I 
have pleasure in giving his report as follows : 


I.—On the Relative Proportion of Heat in Fluid Steel and 
Steel Heated at Suitable Temperature for Rolling. 
John Gjers, Esq. ; 

Dear Sir,—At your request we have, with the assistance 
of your son, Mr. L. Gjers, made two comparative experi- 
ments at the Darlington Steel Works to ascertain what 
proportion of heat is contained in fluid steel over and 
above what is required for heating the ingots to the tem- 
perature suitable for rolling. 

In the first experiment the heat in the fluid steel was 
estimated. 

In the second, the ingot from the first experiment was 
heated in a mill furnace to the full bright heat necessary 
for ingots when rolling directly into rails, and this was 
treated in the same way as the fluid steel, excepting that 
the mould was not put into the calorimeter. 

The results, although perhaps not giving the actual 
heat units in the steel, yet may fairly be considered to 


| give a relative idea of the proportion. 


The calorimeter consisted of a cylindrical vessel of lined 
iron, capable of containing fifteen gallons of water, en- 
closed in a second vessel, in diameter about 8 in. greater 


| than the first, and about 4 in. deeper. The space between 


was packed with dry cotton waste. 

The interior vessel, closed at one end and open at the 
other, was provided with a tightly fitting non-conducting 
plug, consisting of a bag filled with dry cotton waste. 

At the bottom of this vessel were placed two firebricks 
to support the hot steel ingot. 

Water was then added, the quantity and temperature 
being most carefully recorded. 

This somewhat crude apparatus, containing water con- 
siderably below the atmospheric temperature, when 
allowed to stand for above two hours in the Bessemer shop, 
was not sensibly affected, the temperature of the water 
remaining stationary, and when at the end of an experi- 
ment (when the water had a temperature of 47 deg. 
Cent.) the vessel was allowed to stand for twenty minutes, 
it only cooled down to 46 deg. Cent., a loss of 1 deg. 
Cent. 

The mould for securing the metal or steel was cubical 
in form, and was made in two halves, and these were 
secured in position by an iron ring. The cavity in the 
interior was a 4-in. cube, and the thickness of the walls or 
sides 2 in. 

A passage 1 in. in diameter communicated with the 
inside of the mould. 

In order to prevent the fiuid steel coming into contact 
with the exterior of the mould, a large wide-mouthed 
funnel, lined with loam, was fixed into the opening at the 
top. When everything was ready, fluid steel from the 
Bessemer ladle was conducted from the funnel to 
themould ; and as soon as it was filled, the funnel was 
removed, a little sand thrown into the git, and the mould 
containing the steel plunged into the calorimeter, and 
there allowed to remain till the water ceased to increase 
in temperature. 

This required a period of twenty minutes. 

In order to expedite the cooling of the steel, the ring 
e mould, and the water allowed to come 
in contact with the steel ingot. 

After the maximum temperature was obtained, the 
water was allowed to stand fortwenty minutes, toascertain 
approximately the loss which must have occurred during 
the twenty minutes when the water was absorbing heat 
from the ingot mould and steel. 

The loss sustained by the heated water on standing, 
theoretically would be slightly greater than the original 
loss ; but as it only amounted to 1 deg. Cent., I have not 
made any allowance for the difference in conditions. 

The second experiment was made as before described, 


| dropped loosely within the large plate G, which sur- | by heating the ingot from the first experiment, and cool- 


pit apparently much hotter than it went in, and is now | 


swung round to the rolls, by means of the crane, ina 
perfect state of heat for rolling, with this additional ad- 
vantage tothe mill over an ingot heated in an ordinary 
furnace from a comparatively cold, that it is always 
certain to be at least as hot in the centre as it is on the 
surface. 

Every ingot, when cast, contains within itself a consider- 
ably larger store of heat than is necessary for the rolling 
operation. 


enters into the suaking pit, and some is lost after it enters, 
by being conducted away i the brickwork ; butin the ordi- 
nary course of working, when there is no undue loss of 


c Some of this heat is, of course, lost by passing | This crane, if a good one, could handle any ordinary make- 
into the mould, some is lost by radiation before the ingot | up to 2000 tons per week, and ought to have hydraulic 





rounds the pits. H is the cover, with a firebrick lining ; 
and I is a false cover of firebrick, 1 in. smaller than the 
cross section of the pit, put in to rest on the top of the | 
ingot. This false cover need not necessarily be used, | 
but is useful to keep the extreme top of the ingot extra 
hot. J is the bottom of the pit, composed of broken 
brick and silver sand, forming a good hard bottom at any 
desired level. 

Figs. 4 and 5 show outline plan of two sets of soaking pits 
K K, eight each, placed under a 25 ft. sweep crane L. 


racking-out andswinging-round gear. Thiscrane places the 
ingots into the pits, and, when they are ready, 7 
them out, and swings them round to blooming mill M. 





time in transferring the ingots, after allowing for this | With such a crane, four men and a boy at the handles | 
loss, there remains a surplus, which goes into the brick- | are able to pass the whole of that make through the pits. 


work of the soaking pits, so that this surplus of heat from 





The author recommends two sets of pits as shown, | 


ing in the calorimeter. 

After making corrections for the heat remaining in the 
steel ingot, in the ingot mould, and in the bricks, it was 
found that for every 104 units in the heated steel there are 
154 in fluid steel. 

Heated steel 100 
Fluid steel... Se ees Sea ad 154 

It is necessary to state that the steel ingot was heated to 
as high a temperature as it was capable of bearing without 
being burnt. 


II.—On the Gases Evolved from Steel Ingots when Introduced 
into the Gjers Heat Adjusting Pits. 
John Gjers, Esq. 

Dear Sir,—On July 11, 1882, samples of gas were drawn 
from your heat-adjusting pits at Darlington, and these 
were carefully analysed in our laboratory by Dr. Salvin 
Pattinson, with the following results, viz. : 
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No. 1. No. 2. 

Per Cent. Per Cent. 

by Volume. by Volume. 
Nitrogen ... 
Hydrogen 5 
Carbonic oxide ... 
Carbonic acid 
Oxygen 


62.92 69.65 


18.62 


It is impossible to tell exactly what proportion of “the j 


nitrogen present is due tothe air originally present in the 

its. 
Lane have been derived from that source. The carbonic 
acid in all probability has been produced by the combus- 
tion of carbonic oxide originally evolved from the steel, 
the oxygen having been supplied by the air in the chamber. 

By calculation we find that after deduction of this 
oxygen and accompanying nitrogen, the gases would have 
the following composition : 





| No. 2 
Per Cent. by 
Volume. 


No. 1. 
Per Cent. by 
Volume. 





Nitrogen ... ae a 59.91 
Hydrogen sas ms A 27.21 
Carbonic oxide .. 12.89 


77 66.63 
20.47 
12.90 


100.00 





100.00 





The proportion of hydrogen burnt by air leaving 
nitrogen it is impossible to calculate. There must, how- 
ever, still be a very large amount. 

The following analysis represents the composition of the 
gas evolved from fluid steel, the sample having been 
taken from the top of a closed ingot mould when it was 
being filled with fluid steel from the bottom : 

Per Cent. 


$2.5 
12.5 
nil 
5.0 


Hydrogen... Ss 2 aa bes 
Carbonic oxide 

Carbonic acid... 

Nitrogen 


It is possible that a small proportion of the hydrogen 
might have been derived from the moisture in the slightly 
damp runner bricks ; but there can be no doubt that the 
bulk of it passed out of the steel. 

This analysis is introduced here as useful for com- 
— with the analysis of the gases evolved from solid 
steel. 

The composition of the gases remaining in the pits after 
the removal of the ingots was as follows : 

Per Cent. 
$3.15 
5,82 
0.85 
3.39 


6.79 


100.00 
The presence of these highly reducing gases, carbonic 
oxide and hydrogen, surrounding the hot steel ingots, 
must have a very important influence in protecting them 
from oxidation, and is a very important feature in the 
improved process. We are, dear Sir, yours truly, 
PATTINSON AND STEAD. 


Nitrogen 
Hydrogen 
Carbonic oxide 
Uarbonic acid 
Oxygen 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
somewhat uncertain last Thursday, according to the light 
in which the makers’ returns of stock were viewed that 
had been issued that day. At first the market was 
depressed, but it afterwards became buoyant, then re- 
lapsed, and ultimately closed with prices 1d. per ton 
under those cf the preceding day. Business was done in 
the morning at from 51s. 3d. (4d. down) to 51s. 6d., and 
again down to 51s. 4d. cash, and from 51s. 6d. up to 
5ls. 9d. and back to 51s. 6d. one month, with sellers at 
the close wanting 51s. 4d. cash and 51s. 7d. one month, 
and buyers offering 1d. per ton less. In the afternoon 
business was transacted at from 51s. 4}d. up to 51s. 74d. 
cash, alsoat 51s. 74d. upto 51s. 105d. one month, and at the 
close there were sellers asking 51s. 6d. cash and 5ls. 9d. 
one month, and buyers near. Friday’s market was like- 
wise somewhat dull, and a number of holders were press- 
ing sales, thereby causing a weakness, and prices 
eventually receded to the extent of 5d. per ton. The 
closing price showed a decline of 9d. on the week. Trans- 
actions were reported during the forenoon at from 51s. 5d. 
down to 51s. 1d. cash, and from 51s. 74d. down to 51s. 3d. 
one month, with buyers at the close offering 51s. 14. cash 
and 51s. 44d. one month, and sellers near. Business was 
done in the afternoon at from 51s. 2d. down to 61s. cash, 
also at 51s. 4$d. to 51s. 3d. one month; and at the 
close of the market there were sellers at 51s. 1d. cash and 
51s. 4d. one month, with buyers offering 4d. per ton less. 
The Glasgow pig-iron warrant market opened dull on 
Monday, and the closing prices were 3d. per ton under 
last Friday’s closing quotations. A small failure from 
over speculation was reported on ’Change as having been 
arranged, and that the bankrupt had been‘ excluded from 
further dealings within the “‘ring.” Business was done 
in the morning at 51s. cash, and the price afterwards 
receded to 50s. 9d. cash, and from 51s. 4d. down to 5s. 
one month, the market closing with buyers at 50s. 94d. 
cash, and 51s. O}d. one month, and sellers near. In the 


It is clear, however, that a very large proportion | 


afternoon the quotations—with a steady market and 
moderate amount of business doing—ranged from 50s. 10d. 
to 50s. 94d. cash, and from 5ls. Id. to 51s. one month; 
the close being buyers offering 50s. 94d. cash and 51s. O4d. 
one month, and sellers near. Yesterday’s market opened 
strong, and buyers were more numerous and more hope- 
ful, the consequence being that an advance of 7d. per ton 
was gained. On forenoon ’Change transactions were 
reported at from 50s. 11d. to 51s. 34d. cash, and from 
5ls. 3d. up to 51s. 6d. one month; and the close of the 
market was, buyers offering 51s. 3d. cash and 51s. 6d. one 
month, and sellers near. In the afternoon the market 
was again strong, anda fair amount of business was done 
at from 51s. 34d. up to 51s. 5d. cash, and at from 51s. 64d. 
| up to 51s. 8d. one month, and at the close of the market 
there were buyers offering 51s. 44d. and 51s. 74d. cash 
| and one month respectively, and sellers near. Business 
was done during this forenoon’s market at from 51s. 6d. 
to 51s. 44d. cash and at 51s. 9d. to 51s, 8d. one month, 
the market closing with sellers wanting 51s. 5}d. cash, 
and 5ls. 24d. one month, and sellers near. Business 
was done in the afternoon at from 5ls. 4d. to 5ls. 3d. 
and 51s. 6d. cash, and dls. 74d to 51s. 6d. and 51s. 8$d. 
one month, sellers at the close seeking 5ls. 6d. 
cash and 51s. 8d one month, and buyers near. 


New Lighthouse at Fraserburgh.—The new lighthouse 
which has been erected at the leeward end of Balaclava 
Breakwater by the Fraserburgh Harbour Commissioners, 
at a cost of about 700/., was on Monday night lighted for 
the first time. The lighthouse, which shows a green light 
placed at a height of 71 ft. above the sea level, and visible 
at tive miles distance, is built of concrete, and stands upon 
a large block of the same material. The diameter of the 
tower at the base is 16 ft. The walls are 6 ft. thick. It 
is in contemplation to light the lamp with gas, but in the 
mean time mineral oil has been introduced. 


NOTES FROM THE SOUTH-WEST. 

The Proposed Freiyhters’ Dock.—On Thursday a prolonged 
meeting of the committee acting on behalf of the Cardiff 
freighters with regard to the proposed new dock at Parry 
Island was held at Cardiff. For several weeks past 
Messrs. Brown and Adams, the engineers concerned, have 
been engaged in preparing an elaborate set of particulars 
as to the feasibility and cost of the proposed dock and 
railway ; and these were gone through on Thursday with 
care, the members of the committee present being Mr. D. 
Davids, M.P., Mr. L. Davids, Mr. Riches, Mr. A. Hood, 
Mr. R. Forrest, and other gentlemen interested in the 
movement. 


Coal in North Wales.—The decision of the North Wales 
miners to accept 5 per cent. increase in wages instead of 
15 per cent., fur which notice expired on Saturday last, 
has been formally announced to the coalowners. The 
miners resumed labour on Tuesday at the advanced wages 
rates. Wages are now what they were before a recent 
strike, extending over eight weeks. House coal has been 
raised 1s. per ton, and coalowners have given notice of an 
advance in the price of shipping and other coal, and have 
arranged to meet a miners’ deputation about the end of 
October to reconsider the wages question, and to concede 
a further advance if practicable. 

Water Supply of Cardif.—At a meeting of the Water 
Works Committee of the Cardiff Town Council on Friday, 
the question of proceeding with the construction of a pro- 
posed new reservoir at Lisvane was discussed. The 
necessary legal notices for acquiring the land were served 
some time since, and it was urged that no further delay 
should be allowed to take place in the extension of the 
works, inasmuch as the present system had been proved 
to be inadequate to meet the wants of the town in the 
event of drought. It was resolved that the subject should 
be brought before the council at its next meeting. The 
new reservoir is to have a total capacity of 300,000,000 
gallons, and in connexion with it there are to be filter beds 
laid at or near the Heath. The present reservoir at 
Llanishen is capable of containing 800,000,000 gallons. 


Reconstruction of the Redland Tramway.—In accordance 
with notice given, the work of constructing a double line 
of rails to Redland was commenced on Wednesday, when 
100 men began operations at the White Ladies’ terminus 
end. The work isto be done in sections. It was origi- 
nally intended to begin in Colston-street, but the directors, 
unsolicited by the Festival people, and at great trouble, 
altered the contract so that the work might be commenced 
at the other end. In consequence of Parliamentary 
proceedings, some time since, when the Town Council 
required the company to do the work in so many months, 
it is practically impossible for it to be delayed until after 
the Festival. It is proposed to finish the work in eight 
weeks. For the present the tramcars will only run as far 
as the Clifton down station. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Wakefield—Proposed Tramways.—lIt is stated that at a 
meeting of the General Purposes Committee of this town 
sanction has been given to a scheme for laying down a 
line of tramways in Wakefield, extending from Agbrigg to 
Messrs. Bradlay and Taylor’s works on Alnerthorp-road, 
and passing up Kirkgate and along Westgate. The 
rincipal difficulty was with respect to the narrowness of 
ittle Westgate, but the Act of Parliament provides that 
in such narrow streets the line should be laid on one side 
instead of in the centre. The scheme is promoted by 
Messrs. Newton and Vawser, civil engineers, Manchester. 


Scarborough Town Council.—At a special meeting of the 
Scarborough Council, a report from the Lamps Sub-Com- 
mittee, recommending the Council to apply for a pro- 
| visional order under the Act of 1882 for powers to light 





the town with electricity has been adopted. Six appli- 
cations have been received from private electric li hiting 
companies for power to apply on behalf of the Jorpo- 
ration for provisional orders. The town clerk said a 
distinct advantage would be that private companies 
would be excluded from having a monopoly of electric 
lighting, and even if the present systems were superseded 
the main expense on motive power and dynamo-machines 
would not be wasted, and burners and lamps could be 
changed at comparatively small expense. 

The Colliers’ Agitation in South Yorkshire and East 
Derbyshire.—An interview took place at Sheffield on 
Friday between the representatives of the coalowners of 
South Yorkshire and the miners’ representatives with 
respect to a demand for an advance of 15 per cent. in 
wages. ‘The masters were very firm in their refusal of any 
increase, on the ground that the coal trade had been 
worse this year than at any time for the past ten years, 
The delegates alluded to advances offered in Derbyshire 
and asked why the masters in South Yorkshire could not 
also give an advance, inasmuch as many miners were in 
great poverty. The interview terminated without any 
decision being arrived at. Mr. Ellis, managing director 
of John Brown and Co., presided. The delegates wil] 
report the masters’ decision to the miners. The Manvers 
Main, Dewsby Main, Wath Main, and Thrybergh Hall 
miners, several thousands in number, are strongly in 
favour of the resolution passed at the Rotherham Con- 
ference in favour of a 15 per cent advance in wages, and 
seeing that the prices of coal have been raised and that 
the men in Derbyshire and other parts have been offered 
from 5 per cent. to 12 per cent. extra wages, they do not 
agree with the South Yorkshire owners that trade does 
not warrant an advance. Since the meeting on Saturday 


many of the masters have withdrawn their offers of 
advances, and the mining district here is in a most un- 
settled and unsatisfactory condition. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Quarterly Meeting of the North of Englind Iron 
Trade.—Y esterday the quarterly meeting of the North of 





England iron and allied trades was held at Middlesbrough, 
yon was well attended. The usual facilities were afforded 
| for exhibiting articles of interest to the trade, but only one 
| gentleman availed himself of this means of advertising his 
| speciality. Messrs. Connal and Co., the warrant store- 
| keepers here, jhad a stock of 107,303 tons, which is a 
| decrease of 1555 tons compared with last week. Buyers 
| offered 44s. 6d. per ton for No. 3 Cleveland pig, and sellers 
wanted 14d. more. Makers in most cases asked higher 
srices. The market was steady, but there was not much 
ee done. The shipments of iron from Middlesbrough 
continue exceedingly good, and it is expected that this 
month they will again be above the average. 

The Manufactured Iron Trade.—Great activity charac- 
terises this branch of industry, but prices are no better, 
being based on plates selling at 6/. 15s., and angles and 
bars at 6/. per ton f.o.t. at works less the usual discounts. 


The Wages Question.—In the North of England manu- 
factured iron trade the wages question is still occupying 
attention. On Tuesday a meeting of the Standing Com- 
mittee of the Board of Arbitration and Conciliation for 
the North of England Manufactured [ron Trade was held 
at Middlesbrough, and it was decided that a ballot be 
taken at the various works connected with the Board on 
Saturday the 14th inst., in order that the operatives may 
declare by their votes whether they are prepared to loyally 
abide by any arrangement made by the Board, or by the 
award of any independent arbitrator jointly selected by 
the full Board. Should the operatives agree to this the 
Board will meet on Monday and make such arrangements 
for the settlement of the wages question as may be 
necessary. 

Engineering and Shipbuilding.—Both these important 
branches of industry are in full swing. More fresh orders 
for steamers are coming to hand, and fair prices are being 
obtained. 

The Steel Trade.—There is more inquiry for steel rails, 
and a few good contracts have recently been secured. 


More Dock Accommodation for Middlesbrough. —The 
North-Eastern Railway, after very careful investigation, 
have resolved to considerably enlarge the dock at Middles- 
brough, and not to construct new docks lower down the 
river at Estos, as had been previously intended. Addi- 
tional shipping facilities are much needed. 








Tue Nortu-East Coast Exuisition.—Among_ the 
awards made at the North-East Coast Exhibition held at 
Tynemouth, wemay notice this week that the highest prize, 
a silver medal, was awarded to Messrs. Bruce and Batho, 
Westminster, for their oo dredger ; a first prize 
silver medal was given to Messrs. W. i. Allen and Co., 
of York-street Works, Lambeth, for their centrifugal 
pumping engines ; to Messrs, Boyle and Son, London, a 
first prize for their system of ventilation; to Messrs. 
Amos and Smith, of the Albert Dock Works, Hull, a 
silver medal for steam and hand steering gear ; to Messrs. 
Chadburn and Sons, Loid-street, Liverpool, a similar 
award for improvements in telegraphic apparatus on 
board ship. In connexion with the latter award we may 
say that the same firm received the only medal awarded 
in this class of exhibits at the Paris Exhibition of 1878, 
and that 2500 vessels have been fitted with the apparatus. 
The boiler used at the Exhibition was supplied b 
Messrs. Hopkinson, of Huddersfield, and is fitted with 
Fox’s corrugated flues and conical circulating tubes. This 
boiler at the conclusion of the Exhibition was opened, and 





the interior was photographed by the electric light, 
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sets of ENGINEERING complete from the commencement. 


The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 


Ixquiry Room established at the new offices of this Journal. In | 


this room are kept for the benefit of visitors, jiles of the principal 
English and foreign technical journals, and the circulars and 


catalogues of the leading manufacturers in the Engineering Trades, | 


either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence, 


an attendant. 


Birtu. -October 5th, at Rock Mount, Aigburth, near Liverpool, 
the wife of Geo. Heaton Daglish, C.E., of a daughter. 
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BOILER EXPLOSIONS IN AUGUST. 

Tue Board of Trade is doing good service by the 
preliminary inquiries into the causes of boiler 
explosions which it is empowered to make by the 
Boiler Explosions Act which came into force in 
July last. On the first of these inquiries—namely, 
that on the explosion of a boiler which took place 
at Facit, near Rochdale, on July 10th last—we 
have already commented (vide page 243 ante), and 
we have now before us five other of these reports, 
each meriting notice at our hands, 


Manufacturers are invited to contribute their catalogues | 
and circulars, which will be indexed and placed under the care of | 





Report No. 2 (No. 1 being that on the Facit 
explosion) is one by Mr. G. Carlisle, on the blowing 
off of a steam-chest door at the Wellington Mills, 
Liversedge, on August 16th last, the accident caus- | 
ing the death of one man. The steam-chest in | 
question is one used for steaming woollen goods 
and is 12 ft. long by 8 ft. 8in. in diameter at the 
back, while at the front it is slightly oval, being 
9 ft. Lin. high by 8 ft. 8in. wide. The door at the 
end covers an opening 4 ft. 7 in. by 6ft. 7 in., and it 
was secured by ten bolts 14 in. in diameter, arranged 
to fold back, the washers under the nuts simply | 
resting on weak notched lugs projecting from the | 
edge of the door, and these lugs in some cases only | 
reaching to the centre of the bolt. The chest was 
fitted with a 3in. safety valve supposed to be loaded 
to 16 lb. per square inch, but capable of being loaded | 
to 22lb. per square inch by moving the weight to | 

the end of the lever. The chest was fitted with a 

| steam gauge, and steam was supplied to it bya) 
|2 in. pipe from two boilers worked at 60 lb. pres- 
sure, but stated to contain steam at 45 lb. pressure at 
the time of the failure. There 








yas no certain | 
| evidence as to the pressure in the chest at the time | 
the door gave way, but there can be no doubt that | 
jas Mr. Carlisle remarks, the explosion was due to 
| the objectionable method in which the door was | 
|secured. To quote the words of the report: ‘‘ The | 
‘¢ continual screwing up of the securing bolts with a | 
‘* spanner 24 ft. long would tend to bend the open 
| ¢ lugs on the door. The washers under the nuts 
|‘* would then be acting on an inclined surface | 
‘‘ which would tend to make the bolts slip out of 
‘‘ the lugs.” We may add that the open lugs were | 
only fitted to the door some two months or so prior 
to the failure. 
| The third report, which is by Mr. James 
| Ramsay, relates to the explosion of the boiler of the 
| tug-boat Nimrod, which took place on the Tyne on 
the 19th of August last, causing the death of one 
‘man. The boiler which gave way was one of 
a pair made in 1867 by the late Mr. T. Heppel, 
and was originally fitted by him to the paddle- 
steamer Wonder. In 1875 these boilers were 
removed from the Wonder, and were subse- 
quently sold and fitted to the Nimrod, which | 
was then owned by Messrs. H. Strachan and G. 
| Harker, of North Shields, who about three and 
a half years ago sold the vessel to the present 
owners, Messrs. R. Hedley and J. Mitchinson, of 
Jarrow. The boiler which exploded was the port 
one, and was of the return flue type very commonly 
titted to tug-boats on the Tyne. It was 16 ft. long 
by 8 ft. wide and 7 ft. Sin. in height, and the shell, 
which was single rivetted throughout, had origi- | 
nally been of 2 in. plates. The pair of boilers were | 
titted with twa safety valves (common to the two | 
boilers), one being a direct weighted valve loaded 
to 19,5 lb. per square inch and the other a lever | 
valve, which by placing the weight at the end of | 
the lever could be loaded to 19,4 lb. per square | 
|inch. The immediate cause of the explosion was a | 
| longitudinal rent 6 ft. in length, and the examina- | 
| tion after the explosion showed that the shell was | 
|in a terribly corroded state and that it had been 
niost defectively repaired. The owners of the | 
vessel acted as master and engineman respectively, 
| but from their evidence given at the inquiry it | 
seems that they never took any steps to inform | 
themselves of the condition of the boilers, and tliey 
appear to have been either ignorant or reckless of | 
the risks which they were not only themselves in- | 
curring by their negligence, but in which they were 
involving those in their employ. This explosion is | 
just one of those cases which shows the necessity of | 
bringing home to reckless or negligent boiler | 
owners a sense of their responsibility. 
Report No. 4 relates to the explosion which took | 








| 


was 3 ft. 10in. The shell and firebox are supposed 
to have originally been 2? in. thick, but the firebox 
was reduced by corrosion to between jin. and 
iY; in. thick, while the firebox crown was only 
about 3’; in. thick. The safety valve was 1} in. 
in diameter, and it appears to have been the practice 
to load it with anything which came handy, the 
load at one time consisting of the usual ball, a 
plummer-block, and two iron bars about 3 ft. and 
5 ft. long respectively, which had been used 
as pokers. So far as could be ascertained the 
working pressure was about 70 lb. at the time of 
the explosion. Messrs. Samson and Ramsay are of 
opinion that cross tubes such as were fitted to the 
firebox of this boiler do not materially increase the 
resistance to collapse, and taking the corroded con- 
dition of the plates into account, they calculate the 
collapsing pressure for the firebox in question to be 
78 lb. per square inch only, so that the boiler was 
worked practically without any margin of safety. 
In his comment on this report, Mr. Thomas W. 
Trail, the engineer surveyor-in-chief, says: ‘It 
*¢ does not appear that any one connected with this 
‘boiler knew anything about the strength of 
‘‘ boilers, and hence it was worked at a dangerous 
‘pressure, and it does not appear that any re- 
‘¢ sponsible person took any trouble to see that the 
‘**engineman who lost his life or any other person _ 
*¢ did not place extra weights on the lever of the 
‘* safety valve.” 

The next report (No. 5) deals with the explosion 
of the boiler of a portable engine at Crowle, Lin- 
colnshire, which occurred on August 29, the re- 
porter in this case being Mr. Peter Samson. The 
boiler which exploded was one made in 1862 by 
Messrs. Clayton and Shuttleworth, while it was 
repaired early last year by Messrs. Robey and Co., 


| and about six weeks prior to the explosion a patch 


was put on the firebox by a blacksmith at Peter- 
borough ; nothing, however, appears to have been 
done to the shell on either of these occasions. The 


explosion, which caused serious injury to the owner 
|and driver, Robert Wooldridge, was due to a longi- 


tudinal fracture at the bottom of the barrel, the 
plates near this fracture being severely corroded, 
and in some places not thicker than a sixpence, 
while in others they were actually corroded through, 
the holes being no doubt covered with hard scale. 
Leakage had been noticed at the bottom of the 
boiler for some days prior to the explosion, but no 
steps were taken to ascertain its cause or to remedy 
it. As Mr. Samson remarks: ‘‘ Had the lagging 
‘‘been removed the defective condition of the 


| ‘* plates could have been readily ascertained by 


‘‘merely sounding them with a hammer.” We 
have thus seen another case of a boiler explosion 
due to ignorant negligence. 

The last report (No. 6) with which we have now to 
deal is one by Mr. James Ramsay, on a boiler which 
exploded on August 30th last at 64, Abbey Park, 
Arbroath, causing the death of one person and the 
severe scalding of nine others. The owner of the 
boiler, Thomas Ferrier, who was one of the injured, 
was a poor labouring man who worked at cutting 
up firewood and turning small wooden articles, and it 
appears that he bought the boiler second-hand about 


| a year ago for 51. The boiler was a small cylindrical 


one with unstayed flat ends, but its dimensions are 
not given in the report. It was under-fired, and it 
appears to have been possible to load the safety 
valve (only { in. in diameter) to 82 lb. per square 


inch, a pressure which Mr. Ramsay does not con- 


| sider the flat ends were fit to bear even when new. 


The explosion was caused by the circumferential 
fracture of one of the end plates close to the angle 
iron which united it to the barrel, grooving having 
occurred so as to reduce the plate at this point to 
but 5 in. thick for a distance of about 3 ft. 4 in., 


place on August the 12th last, at the Kirkland | thus, as Mr. Ramsay remarks, making ‘ the boiler 
mine of the Uphall Oil Company, Hopetown, near | ‘‘ quite unsafe at 40 Ib. or even much less pressure.” 
Uphall, the reporters in this case being Mr. Peter | The owner was evidently quite unacquainted with 
Samson and Mr. James Ramsay. The boiler which | the strength of boilers and had no knowledge of the 
exploded was of the vertical cross tube type, and its | risk he was running. 

destruction was most complete, both the shell and| It will be seen from the facts we have above 
firebox being rent in all directions. The explosion | briefly recorded that during the month of August 
caused the death of the engine driver, while one | there occurred no less than five explosions—four of 
workman was severely and another slightly injured. | them attended with fatal results—all clearly due to 
The early history of the boiler is unknown, but it | ignorance or recklessness on the part of those by 
was bought second-hand about the middle of last | whom the boilers were owned. As our readers are 
year by the Uphall Oil Company, and was intended | aware, we have long urged that no boiler owner 
for temporary use. According to the statement of the | should be allowed to shield himself under the plea 
vendor, Mr. McNee, of Paisley, it was tested before | of ignorance, but that if not himself practically 
delivery to 100 1b. per square inch by hydraulic | acquainted with boilers and their working he should 
pressure. It was 10 ft. of in. high and 4 ft. 6 in. | be considered bound to avail himself of skilled 
in diameter, while the mean diameter of the firebox | assistance. In other words we held that the only 
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way to effectively reduce boiler explosions is to 
bring home to owners a keen sense of their respon- 
sibility. We are not sanguine enough to think 
that boiler explosions will be entirely abolished 
even by the universal adoption of competent 
inspection, but we regard it as proved beyond 
all doubt that the great majority of such explo- 
sions can be absolutely avoided by the exercise of 
only such care and skill as a boiler owner should 
be bound to employ. That the inquiries now being 
made by the Board of Trade will, by showing 
clearly the preventibility of boiler explosions, 
greatly aid in bringing about the desired end we 
have every belief, and we, therefore, desire for 
these reports all possible publicity. 








SLIP CARRIAGES ON EXPRESS 
TRAINS. 


THERE has just been printed a report by Colonel 


Yolland upon an incident which occurred on the | 


Great Western Railway, on the 8th of July last, 
which calls for more than a passing notice. On the 
date named a train consisting of engine, tender, 
and twenty-three vehicles left Paddington, made 
up of three sections, viz. ; lst, that for the main 
line, consisting of twelve carriages fitted throughout 
with the automatic vacuum brake ; 2nd, two car- 
riages to be slipped at Twyford, provided with a 
hand brake; and 3rd, nine carriages with two 
hand brakes, for Windsor, which were to be 
slipped at Slough station. The train stopped at 
Westbourne Park station, and the next appointed 
stop was Reading. When travelling, however, 
between the West London Junction and Acton 
station, the slipping apparatus between the first 
and second sections got out of order, and the train 
separated into two parts, the first, consisting of 
twelve vehicles for the main line, running away 
from the remaining eleven. Fortunately the inci- 
dent occurred at a favourable point of the line ; the 
driver was able to be stopped by signals, and the 
rear portion to be brought to a stand without 
coming into collision with the front portion. 

Commenting on this incident Colonel Yolland 
remarks, ‘‘ No passenger train can be said to be 
properly made up which does not provide that in 
the event of its being separated into two or more 
parts, the fact should at once be made known by 
some means or other to the engine driver ;” and 
he further goes on to say that ‘‘ while no serious 
mishap has hitherto resulted from this practice of 
slipping carriages from trains, there have been 
several instances on this line of railway where there 
have been narrow escapes from collisions,” and 
that ‘‘ if the practice is to be continued some means 
should be provided for giving warning to the 
servants of the company in charge of the different 
portions of the train, that any portion of it had 
either accidentally or intentionally been discon- 
nected from the portion in front of the discon- 
nected portion;” and adds the inspector, ‘‘ this 
would, of course, be provided for by automatic 
brakes running throughout the whole length of the 
train.” Colonel Yolland then gives an extract 
from a letter of the general manager of the Great 
Western Company dated so long ago as March 7, 
1881. In this Mr. Grierson described the additional 
precautions it was intended to take with reference 
to the slipping of carriages, and stated that ‘‘ it has 
now been arranged in those cases where more than 
two vehicles are detached regularly, to provide the 
slip coaches with continuous brakes which can be 
applied by the guard,” and with respect to this 
Colonel Yolland very justly points to the fact that 
in the case of the failure on which he is reporting, 
there were no continuous brakes fitted to the por- 
tion of the train intended for Windsor. 

We have quoted thus fully from this report as 
the matter is really one of some importance. Both 
Colonel Yolland and the general manager appear 
to have grasped the requirements of the situation 
fairly well, and it will be perhaps worth while con- 
sidering how it comes that this very convenient 
method of conducting traffic is still worked in such 
a risky manner. Colonel Yolland very naturally 
suggests automatic brakes as a remedy, but we 
believe the fact is that although the company have 
adopted an automatic brake, they have debarred 
themselves from finding relief in such a very simple 
solution of the difficulty. The automatic vacuum 
brake is impracticable upon very long trains such 
as the one in question, so that, even if the rear 
sections had been fitted, the brake could not have 
been worked upon them, even though it was not 


intended to slip any of the carriages. Supposing, 
however, this brake to be practicable upon such long 
trains, it could not have been used on the rear por- 
tion which was intended to be slipped, as in this 
instance ; for there being no means of confining the 
vacuum in the pipes, the brakes would have been 
applied to both front and rear portions, when 
the couplings pulled apart ; it would therefore be 
necessary to disconnect the couplings at the rear of 
the first part before starting. Further, suppose 
that this brake could both be worked satisfactorily 
upon these long trains, and also that the carriages 
could be slipped without applying the brakes upon 
either portions, as is essential, the brake would still 
be impracticable for slipping purposes, for even if 
the guard had the power of applying the brake, he 
could not release it, and could therefore make no 
use of it for graduating the train up to the station.* 
These are no doubt good and sufficient reasons why 
the intentions of Mr. Grierson as quoted from the 
letter of March, 1881, have not been carried out, 
| but that gentleman must be not a little chagrined to 
find that the company’s carriages have been provided 
with a brake which is only available upon a portion 
of their most important trains, and which in other 
ways does not comply with the Board of Trade 
conditions. Under the circumstances we have been 
discussing, it cannot be applied by either drivers or 
| guards on the slip portion before slipping, neither 
| can the rear guard apply the brakes to any part of 
| the train before or after slipping. 





| tion of one of the many ways in which trains may 
| be accidentally parted, and if the parting in this 
| case had taken place when running down a heavy 


| ; A ? : 
| gradient at high speed, and the driver had received 


|a signal to stop, the detached portion might have 
run into that in front with most serious results. The 
Great Western Railway Company have fitted upa large 
amount of their stock with an automatic brake, and 
it may fairly be supposed that they recognise the 
value of such an appliance. It is, to say the least, 


unfortunate that they should have chosen one which 
is useless in certain incidents for which automatic 
action was specially designed to be of service. 





THE BOILER-MAKERS AND IRON 
SHIPBUILDERS. 

THE above-named Society is enrolled as a 
registered society under the Trade Union Act, 
1871, its seat of government being at Newcastle- 
on-Tyne, to which place it has removed from Liver- 
pool, where for some years its chief office was 
formerly situate. The year1879 was declared to be 
the most disastrous ever known to the United 
Society of Boiler-Makers and Iron Shipbuilders 


years’ duration ; 1880 was brighter, and towards 
the latter part of that year the sunshine of pro- 
sperity beamed upon the trade. But the year 1881, 


tions.” The ‘‘ members have been well employed at 
good rates, and the year on which we have entered, 
1882, is equally promising.’’ Further on it says : 
‘‘The year 1880 was a fairly prosperous one for 
the English shipbuilding trade, but last year was 
undoubtedly the best that has ever been experienced | 
in this country, and to the surprise of many the 
good rate has been kept up.” It states that orders 
are well booked for the whole of the present, and 
fora portion of next year. The total number of 
vessels launched in 1881 was 624, the total tonnage 
being in round figures one million tons gross register, 
and during the present year this quantity will, 
it issaid, be greatly exceeded, both in the number 
of vessels and tonnage. But as against the number 
and tonnage of those newly built the report states 
that the total losses for 1880, of all nations, were 
425 steamers and 2750 sailing ships, the gross 
tonnage being about 1,250,000 tons, or a quarter of 
million of tons more than our total production. 
Speaking of the other branches of the trade, the 
report says that manufacturers are well supplied 
with orders both for locomotive builders and for 
the manufacturers of bridges and structural work 
generally. 

The annual report for 1881 consists virtually of 





* We may remark that on the London, Brighton, and 
South Coast Railway, where the Westinghouse automatic 
brake is in use, and where a number of the important 
trains have slip carriages attached, it is the practice to fit 
each guard’s van with a reservoir containing a sufficient 
storage of compressed air to allow of the guard of the 
detached portion of a train taking off and re-applying the 





| The incident reported upon furnishes an illustra- | 


during the whole of its history, then of forty-six | 


the report says, ‘‘ more than fulfilled our anticipa- | 


a, 
two volumes, volume the first being the ording 
annual report, and the second volume leler « 
supplementary volume giving a detailed statement 
of the moneys received by the members during the 
year 1881—the latter consists of 112 pages, the 
name of every member receiving relief, ‘ and 
the amount of such relief being given in detail 
The report proper consists of 184 pages of general 
matter and branch reports, and 24 pages of intro- 
duction, tables, summaries, and the like. The 
branch reports occupy 133 pages ; four pages are 
taken up‘with an abstract of lodge accounts in tabu- 
lated form ; six pages are devoted to a detailed 
statement of general office accounts ; six pages are 
filled with a list of recipients of benevolent grants; 
nine pages are filled with a list of deceased mem. 
bers and members’ wives ; various other matters 
of interest to the trade occupying the remainder 
of the report. 

The total number of branches at the close of the 
year 1881 was 178, and the total number of members 
was 22,965, the highest point ever reached in either 
case. On December 31, 1879, the numbers respec- 
tively were : Branches, 168 ; members, 17,400. On 
December 31, 1880: Branches, 171; members, 
18,388 ; being a gain of ten branches and of 5565 
members in two years. Rapid as the growth of 
the Society was in 1880, it grew far more rapidly in 
1881 ; ‘‘ the progress during 1881, both numerically 

and financially, far exceeds that of any former year 
'in the annals of the Society,” the secretary states. 
| No doubt one of the reasons for that progress is the 
| fact referred to with so much pride in the report of 
| 1880, namely, that the benefits of the Society were 
equal to the wants and requirements of its members 
during the four eventful years of 1876 to 1879, 
| inclusive. 

| The net income of the Society for the year 1881 
| was 56,6241. 14s. 8d.; in 1880 it was 48,136/. 9s. 2d.- 
| showing an increase on the year of 84881. ds. Gd. ; 
| which increase was due to augmented numbers and 
| the admission fees of new members, and not to 
levies as in some previous years. The chief items 
of income were : Contributions, 49,380/. 16s. 6d. ; 
entrance fees, 3419]. 14s. 10d. ; bonus levies, that 
is levies for accidents, 1571/1. 18s. 6d. ; sale of 
| reports, rules, emblems, cards, &c., 841/. 17s. 1d.; 
| fines, 6701. 16s. 7d.; bank interest, 3691. 13s. 5d.; 
| the balance being made up of cash returned under 
The normal 





| various heads and miscellaneous items. 
|rate of contribution is 1s. per week, plus certain 
| levies regularly imposed according to rule, but in 
| 1879 the weekly contributions were for a long time 
| 1s. 9d., and then they stood at 1s. 3d. until August, 
| 1880; from which date they were reduced to 1s. 1d. 
|The latter rate represents the actual bond fide 
| normal rate of contributions, all told. 
The total expenditure for the year was 29,659I. 10s. 
| 9d., being less than the income by 26,983/. 3s. 11d. 
|In 1879 the expenditure exceeded the income by 
| 19,3427. 1s. ld. ; and in 1880 the income only 
exceeded the expenditure by 14,099. 5s. 7d., or by 
less than one-half of the present rate of increase. 
| The principal disbursements were under the follow- 
ing heads : 
Sick pay, medical attendance, 
certificates, &c. ~ : 
Funeral expenses—members and 
their wives x i os 
Superannuation allowance to 
aged members 
Accident benefit— 
disablement si ‘ise ee 
Benevolent grants to distressed 
members, widows, and orphans 
Out-of-work relief—home dona- 
_ travelling, fares to jobs, 
uC. ose eee ove «se 
Total payments in 1881 for bene- 
volent purposes - i 


£ s. dd. 
11,854 2 7 
2,384 1 0 
ns = as! 2,304 19 
total or partial 
1,260 0 


889 3 


65 
. sere e¢ 1 

The amounts so spent in 1879 and 1880 respec- 
tively were: 1879, 52,114]. 19s.; and in 1880 
25,5571. Os. 9d. The decrease in amounts paid 
away is a sign of prosperity in the trade, the diffe- 
rence between receipts and expenditure being added 
to the reserve fund for future emergencies. 

The total cost of strikes, or for labour disputes, 
was for the year, 711/. 8s. 8d. ; in 1880 it was 
10691. 5s. 6d. ; in 1879 it was 7109]. 16s. 5d. ; in 
1878 it was 69661. 12s. 3d.; while in 1877 it 
amounted to 13,805/. 5s. ; or a total in the five 
years of 30,4621. 7s. 10d. The greatest proportion 
of this amount was spent over the strike and lock- 
out on the Clyde during 1877-78. The recent 
advances in wages, unparalleled in the amount, 
and in the rapidity of the rise, in the shipbuilding 
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semblance of a strike. And it is certain that wages 
were never so high in this trade as it is at the 
present time ; indeed, some of the figures quoted 
as being paid, by persons connected with the trade, 
are little less than fabulous. : 

The various items constituting management ex- 
senses may be grouped and summarised under the 
following heads : 


s.Jaries : 178 branches and general office. £ 8. d. 
anual Secretaries and assistants ... 1384 1 5 
Presidents and vice-presidents 159 14 6 
Treasurers at Gs a 308 7 6 
Stewards and sick visitors .. 309 1 5 
Auditors and special audits... 226 12 3 
Trustees and banking expenses 145 3 7 
Guardians ae i : 7114 4 
Executive council fares and 
fees. P ; a 159 15 5 
Committees. : ; 133 14 4 
District committees and dele- 
gates’ salaries and expenses 998 13 8 
Missions and business oe 210 12 11 
Deputations ; ; 106 1 0 
General council expenses _... 101 8 O 
Special, and aggregate meet- 
ings, halls, &c. we 48 16 2 
Special annual return, secre- 
taries ... ion see , 47 1 5 
Rent of lodge rooms and general 
office ... Pree , one a 578 0 0 
General lodge expenses * p 625 7 1 
Rates, taxes, fuel and gas, and 
cleaning offices 3011 6 


Printing, stationery, books, &c. ... 1218 10 10 
Postages, parcels, telegrams, money 
orders, &c. ... 


ae , : 332 5 32 
Repairs, bags and boxes, removals, 


cc. ‘ ee ge 157 10 8 
Defalcations, 119/. 3s. 3d.; law ex- 

penses, 98/, 15s, 4d. . _ 217 18 7 
Expenses, bringing men to Sunder- 

land (strike) ; ; 300 0 0 
Postmen’s gratuities and opening 

new lodges .. se os , 1518 6 





Totals for 178 branches, ten dis- 
tricts and general office ... .. 7887 0 3 

The remainder consists of miscellaneous items, 
‘ash returned, and remittances. The cost under 
the above heads in 1880 was 6173/. 4s. 1d., showing 
an increase of 1713I. 16s. 2d. in the year, but some 
of the expenses were of a temporary and excep- 
tional character. From the gross expenditure must 
also be deducted the receipts for reports, emblems, 
and other publications, 841/. 17s. 1d. ; leaving a 
balance of 7046/. 3s. 2d. as the total expenses of 
management. This includes cost of issue of new 
rules and general covncil meeting. 

The cost of the general office is separately given, 
the expenditure under this head being: General 
secretary and assistant, 270/. ; rent, 501. ; fuel, gas, 
rates and taxes, &c., 33]. 7s. 2d. ; the executive 
council, fees and fares, 155/. 9s. 7d. ; and a number 
of small items of no general interest, all of which are 
included in the gross accounts for the year. 

The cash balance at the end of the year was 
50,2771. 8s. 8d. Of this amount 34,8431. 7s. 8d. 
were in the hands of treasurers of lodges or banked 
in the names of the local trustees, 7500]. was 
invested with the Rochdale Corporation, 7800. 
with the Tyne Commissioners ; and 134/. Os. 10d. 
was held by district committees, and in the hands 
of the council’s treasurer. The growth of this 
large balance is somewhat remarkable ; at the close 
of 1879 the total balance was 91941. 19s. only ; and 
even then there were some outstanding liabilities 
above and beyond the assets available for meeting 
them. By the end of 1880 the cash balance had 
grown to the very respectable figure of 23,2941. 
4s. 8d., anincrease in one year of 14,099I. 5s. 8d. ; 
and a further increase of 26,983/. 4s. in 1881, 
brought the total up to 50,277. 8s. 8d., as before 
stated. In addition to the foregoing the arrears of 
lodges must be added, but these do not constitute 
avery formidable item this year, the total being 
49461. 7s. 10d.; the total worth of the Society 
might therefore be given as 55,223I. 16s. 6d., the 
council holding as a reserve fund in case of emer- 
gency the sum of 15,3001. out of the before- 
named balance. The total worth of the Society is 
estimated exclusive of branch property, or stock at 
the general office. 

The total payments by the Society for the several 
under-mentioned benefits during the past fifteen 
years, 1867 to 1881 inclusive, are thus summarised 
at the foot of the Table in which the details are 
furnished : 


Sick pay, 11s., 5s. 6d., or 4s. per week, £ 
according to duration of sickness ... 105,241 
Funeral expenses, members and their 
wives... a ee ass 24,231 
Superannuation allowance 18,759 














£ 
Accident bonuses (benefits) ... rae 8,742 
Surgeons and medical attendance 30,238 
Out of work—Travellers’ relief 100,478 
ye Home donation... ‘ 32,682 
oe Fares to situations... 1,377 
Total for benevolent purposes 321,748 
~ strikes, 15 years 44,873 
Gross aggregate total 366,621 


In addition to the foregoing totals 11,889]. have 
been distributed in benevolent grants to distressed 
members, widows, and orphans, and about 28651. 
as grants to other trades, bodies, or committees to 
assist them in their difficulties. Themost significant 
fact in connexion with the foregoing summary is 
that 134,5371. was spent on out-of-work relief alone. 
No doubt the secretary alluded to this specific 
feature of the Society when he declared that its 
benefits equalled the members’ wants during the 
grave crisis through which it passed. 

The death roll contains the names of 156 members 
and 106 of members’ wives ; the average ages of the 
former were 42 years and five months, and of the 
latter 41 years and five months; a rather high 
average for this trade; as the reports points out, 
good trade and good wages are conducive to long 
life in all trades where the averages are taken, and 
naturally. Diseases of the heart and lungs are the 
chief causes of death, both the trade and the 
climate must be credited with their share of blame 
in this respect. 

In our resumé of the report of this Society last 
year we referred to the omission therefrom of the 
usual statement of rates of wages, and we ventured 
to surmise that the omission was due to the fact of 
an upward tendency being perceptible in the labour 
market, and that, therefore, the Society did not 
recognise the existing rates in the several districts 
as being ‘‘fixed.”” The supposition was evidently the 
true one, for we finda long review of ‘‘ the improve- 
ment that has taken place in the increase of wages,” 
which increase is declared to be ‘‘a matter for 
congratulation.” Going into particulars the report 
points out that the increase of wages has amounted 
to as much as from 28s. to 30s. a month upon day 
or time wages ; and upon piecework the increase 
has been ten, twenty, and even thirty per cent., 
the latter, it is said, have beeen quite common; in 
other cases 100 per cent. are said to have been 
granted ; and in one case 200 percent. The latter, 
the secretary declares to have been excessive—if 
the former prices paid were at all reasonable. The 
aggregate increase of wages to the members of the 
Society alone is said to have been fully 300,000/. 
on the year’s wages of 1881 alone. In reviewing 
this enormous increase in wages, the secretary 
cautions the members against ‘‘ making unreason- 
able demands* upon employers,” as, in some dis- 
tricts, to his knowledge have been done. ‘‘ This I 
must pronounce to be a mistake,” he says. The 
whole spirit and tone of this caution is seasonable 
and good, and deserves to be taken to heart by both 
parties—employers and employed. 

In conclusion, the report says that the just 
deduction from a review of the past are: ‘‘ First, 
to strengthen our position ; secondly, to be tempe- 
rate in our conduct, moderate in our demands, 
provident in our habits, and to make the best of 
the sunshine we now enjoy, for as certain as 
night succeeds the day so surely will the clouds of 
depression again surround us with gloom, entailing 
loss of work, and consequent suffering to ourselves 
and families.” 
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Report upon Experiments and Investigations to Develop a 
System of Submarine Mines for Defending the Harbours 


of the United States. Submitted to the Board of Engi- | 


neers by Lieutenant-Colonel Henry L. ABsot, Corps 
of Engineers, Brevet Brigadier - General, U.S.A, 
Member of the Board. Washington: Government 
Printing Office, 1881. 
Tus large quarto volume, issued as No. 23 of the 
Professional Papers of the Corps of Engineers, 
United States Army, is one of the results of an 
order of Congress in 1876, that added submarine 
mining to the duties of that corps. It was preceded 
in 1877 by a manual on the practical duties of 
submarine miners, for the use of the School of 
Instruction at Willet’s Point; and hence this 
report confines itself to researches and conclusions 
from an extensive series of experiments, the 
former occupy 330 pages, while the tabulated 
experiments take 100 more pages in the appendices 





of the book. This portion of the experiments and 
conclusions being deemed of general nature and 
interest has thus been made public ; but there is 
much additional matter of the same sort that has 
been reserved for the sole use of the School of 
Submarine Mining. 

The report issued is divided into three chapters ; 
the first, on the analysis of experimental results 
with various explosive mixtures and compounds in 
subaqueous explosions; the second on electrical 
fuses ; and the third on igniting apparatus ; the 
detailed experiments are given separately in the 
appendix. 

The object of the investigation of the first 
chapter being to deduce the general laws of trans- 
mission of shock, and of effect of various explosives 
on hulls of vessels, the first subject for consider- 
ation was apparatus for accurately registering the 
effects of subaqueous explosions. 

The pressure gauge or dynamometer, the ring 
apparatus for holding gauges in position, and a 
specially made crate apparatus for gauging indica- 
tions at points situated at considerable lateral 
distances from the charge at, any level, were the 
appliances adopted in the course of experiments. 

In the pressure gauge used the principle of 
indentation on copper discs, and with low charges 
on lead discs, was deemed inferior to the crushing 
principle of Captain Noble on cylinders ; but both 
these modes received full consideration and extended 
treatment, and the results obtained were compared 
under the pendulum test. The Rodman scale of 
indentation on copper being to a certain extent a 
recognised standard, was for this reason advanta- 
geous in the estimation of mean, but not of 
maximum, pressures developed by kinetic energy in 
direct effect. 

It seems to have been believed by General Rod- 
man that the length of the indented cut on the 
copper disc represented the maximum pressure de- 
veloped by explosive action, and the fact that a 
second explosion identical with the first did not 
cause any further indentation in the same cut, 
seemed to support that view. General Abbot 
having some doubt on this point, made some experi- 
ments with a testing machine on lead discs and 
cylinders, which proved that a marked variation 
in the result would accompany a variation in 
the time of applying the pressure and of its 
continuance. Further experiment also proved 
that the relative compression obtained with the 
testing machine—which required from 30 to 60 
seconds to effect—bore no simple relation to those 
produced by subaqueous explosion. To eliminate 
the time element, a pendulum 7.07 ft. long with a 
bob of 23.38 lb., moving on a graduated arc, was 
employed to administer the necessary force, and the 
compression of lead due to known blows was then 
| tabulated, and shown to have but trifling variation 
{under similar blows. The energy was computed 
|from the observed fall (#) and recoil (6) of the 
| pendulum, whose length was / and weight w by the 
formula : 





W=wl (cos. 0,—cos. 4). 

The fall of the pendulum was from 40 deg. to 
55 deg., the recoil seldom exceeding 3 deg., and 
| the kinetic energy employed varied from } foot- 
| pound to 165 foot-pounds. The sizes of the lead 
| cylinders were five, 75 in., j4 in., 74 in., 34 in, 
| zoo mm. in diameter ; and as these were used in sub- 
| sequent experiments, the kinetic energy, developed 
in any amount of compression of any of these, was 
a known quantity. The pressure gauges used were 
of three sizes, their pistons having sectional areas 
of 0.100, 0.385, and 0.785 square inches; thus 
according as one or other was used, the energy per 
square inch of surface exposed to the actual force 
of subaqueous explosion became known principles 
computed beforehand for every 0.001 of an inch of 
lead shortening in any case that could occur. 
This method of constructing a scale for measuring 
the effect of an explosion has the great advantage 
of avoiding the confusion between energy and 
pressure ; also as the shortening of lead is produced 
instantaneously, the circumstances under which an 
explosion acts are more closely represented than by 
the process of the testing machine. 

As however the effect of an explosion is best 
estimated by the mean intensity of force per unit of 
surface acting during the time of explosion, it then 
became necessary to pass from measured energies 
to mean intensities. In attempting to do this by 
dividing the former by the path of the point of 
application of the force, that is, by the lead-shorten- 
ing, a difficulty presented itself in the fact that 
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each lead offered a different resistance, so that 
if the actual motion of the piston head be adopted 
as the path, five different incomparable scales 
result. 

It was therefore decided to adopt the indenta- 
tion of Rodmam’s indenting tool on discs of copper 
as the uniform path for deducing mean pressures 
from energies. Pendulum experiments were then 
made to determine and tabulate values of indenta- 
tions corresponding to various kinetic energies; 
from these it became evident that the former were 
functions of the latter, and eventually the follow- 
ing relation was established : 

T=0.002156 W* 


I being the indentation in feet. A series of special 
experiments showed the closeness of the computed 
to the actual indentations, and of the computed 
mean pressures to the corresponding mean pres- 
sures deduced through the testing machine and 
Rodman’s Tables. 

A further comparison of results from subaqueous 
explosions proved that the various sizes of leads, 
the sizes of the pistons, and the nature of the ex- 
plosives all produced some discrepancies, which 
were evidently due to the variation in time of the 
action of the mean force. As the larger leads and 
the smaller piston heads would show less effect from 
variation in time, the 5%; lead and the No. 1 gauge 
of 0.100 square inches were hence adopted as the 
standards, with others correction ratios were ap- 
plied. Thus both the energies and the mean pres- 
sures were arrived at on a complete systematic 
principle fully supported by numerous experi- 
ments. 

The measurement of mechanical effect, produced 
by subaqueous explosion, thus became directly re- 
presented by the lead shortening actually registered ; 
this, in addition to the measured distance and 
position at which the lead shortening took place, 
thus determined the dangerous range of any 
torpedo or submarine explosive causing the blow. 

The apparatus used for holding the dynamometers 
rigidly in position, at any depth below the surface 
of the water, and thus at a known position with 
reference to the centre of explosion, were heavy 
wrought-iron frames supported by buoys, termed 
the ring and the crate. The former was only 
suited for the immediate vicinity of a torpedo or 
at points vertically over it. The sizes of the 
rings employed were 3 ft., 4 ft., 5 ft., and 8 ft. in 
diameter internally, their weights 231 Ib., 301 lb., 
381 Ib., and 416 lb. without attachments, sockets, 
charge attachments, and wire ropes. The sockets 
into which the gauges were screwed were set at 
60deg. apartaround the ring, thus holding the gauges 


symmetrically in the plane of the ring, and directed | 


to the centre, or position of the charge. This 
latter, contained in a case, was held by diagonal 
lashings of galvanised wire, attached to eyebolts at 
the circumference. The whole was supported by 
a cylindrical buoy of conical termination, having a 
graduated painted scale of submergence. The 
buoy and ring were connected by 1 in. wire rope 
in 10 ft. lengths formed by shackles; at these 
junctions cable sockets for holding gauges could be 
inserted. An elastic member in the connexions 
was supplied by a buffer, so arranged that a sudden 
strain was made to compress five vulcanised rubber 
rings, each 1 in. thick. 

The crate used was a wrought-iron frame, 50 ft. 
by 10 ft. by 10 ft. measured clear, in the middle of 
which the charge or torpedo was secured by wire 
lashings ; it was made of } in. iron, with nine cross 
frames, each having four sockets, and thus holding 
36 gauges. The crate weighed 9169 lb., and was 
attached to a buoy with 6 in. hawsers. 

The torpedo targets used were of two sorts, one 
of wood the other of iron. The former was em- 
ployed as a preliminary arrangement for obtaining 
data for the best method of operating ; its dimen- 
sions were 15 ft. by 15 ft. by 2 ft., and it was con- 
structed of two solid layers of squared timber, one 


of oak the other of spruce, crossing each other at | 


right angles and secured by 80 one-inch bolts ; its 
weight was 12 tons, giving a free flotation of 1 ton. 
This timber raft was pierced by eight iron pipes, 
through which iron rods were inserted to hold 
gauges flush with the bottom ; the torpedo charge 
was slung from the bottom at any required depth. 
A charge of 100 1b. of dynamite exploded 60 ft. 
below this raft in 120 ft. of water tossed it into the 
air like a feather, leaving it floating upside down. 
To increase its stability, the experiment was then 
tried of mooring it in water 30 ft. deep, planting 


| screwed on. 








four 1000-Ib. mushroom anchors 30 ft. from its sides 
and connecting them by double 6-in. hawsers drawn 
taut by a tidal lift of 8 ft. This arrangement 
proved successful, and after receiving six severe 
shocks a charge of 10 1b. of dynamite hung 10 ft. 
below its bottom, broke it in two pieces, snap- 
ping off twelve of the spruce and two of the oak 
timbers. 

The iron torpedo target was made to represent an 
area of the bottom of a ship corresponding to that 
of the ‘‘Monarch” in design and workmanship ; 
seventeen wrought-iron pipes connecting the bottom 
with the deck facilitated the attachment of the 
dynamometers and the torpedoes. This plate- 
iron structure was divided internally into 25 partial 
cells, 4 ft. by 4 ft. by 3ft., the ordinary plates 
were of } in. iron, the deckplates 4 in., the 
frames 4 in. by 4in. by 2 in. angle iron, the floor 
plates 2 in. thick, and the rivets used were of § in. 
Attachments, bolts, rings, and shackles were used in 
raising and lowering the target. The whole was 
made to represent in strength an equivalent section 
of the best type of double cellular bottom, having 
dynamometers so distributed as to register effects of 
explosion on any part of it; its total weight was 
26 tons when the deck was at 9in. above the water 
surface. 

To prevent general yielding to shocks, four 1000-lb. 
mushroom anchors were placed on opposite sides of 
the target, and connected in pairs by { in. chain 
cables over the deck ; these anchors were set on the 
circumference of the circle around the target ; the 
chains, making an angle of 45 deg. with the bottom, 
were hauled taut with blocks and falls, knotted 
over the target at low water, and strained by a 
tidal rise of 8 ft. This reduced the deck height to 
about 3in., and enormously increased the resist- 
ance to upward motion. 

The foregoing thus constituted the whole of the 
apparatus employed in the experiments for receiv- 
ing shocks, 

The nature of the torpedo cases used in protecting 
the charges from moisture was found to exert great 
influence on the energies developed by an explosion ; 
hence the sort used for each shot is specified in the 
details of experiment. The following were the 
different kinds commonly adopted. Pine cubical 
boxes 1 in. to 3 in. thick coated with cement, hav- 
ing rope handles attached to wooden strips. These 
admitted the leading wires through gimlet holes in 
the top, which were afterwards plugged and coated ; 
a framework of wires nailed inside enabled the 
fuses to -be uniformly distributed throughout the 
charge, after the insertion of which the top was 
The inside dimension of a side of the 
cube was in the clear 6 in., 9? in., 12 in., 15} in., 
17} in., 19 in., 22in., for charges of 8 lb., 25 lb., 
50 lb., 100 lb., 150 1b., 200 1b., and 300 1b. charges 
respectively. 

Some of the later trials with gunpowder were made 
in oaken kegs 1 in. thick, bound with galvanised 
iron hoops ; these weighed 30 lb., 44 lb., and 64 Ib. 
according to size. 

The small charges of explosive compounds were 
sometimes held in glass bottles, and sometimes in 
cylindrical tin cans with stufting-boxes for the 
leading wires and a screw-capped hole for loading. 
Such loose dynamite cases were of five sizes from 
26 in. in diameter by 6 in. height to 12 in. diameter 
by 13 in. height ; holding 1 lb., 31b., 10 Ib., 20 Ib., 
and 50 lb. 

Later charges of explosive compounds were fired 
in proper torpedo cases, either of } in. wrought 
iron, with an excess of capacity for buoyancy, or of 
2? in. cast iron completely filled by the charge. 
Some special cases were also used under special 
circumstances. 

The principles and the description of the appa- 
ratus employed, thus indicate the system under 
which the series of experiments was carried out, and 
afford a clear idea of the circumstances under which 
explosives, fuses, and igniting apparatus were 
tested, under the superintendence of General Abbot. 
The subject of the actual experiments and their 
results is beyond the scope of a literary notice; the 
voluminous details, results, and deductions will 
hence be treated in future articles in ENGINEERING 
devoted to the separate heads of submarine explo- 
sives, fuses, and submarine ignition ; the physical 
phenomenaandthe mathematicalanalysis or modes of 
deduction will be referred to in connexion with them. 
For the present, therefore, we are compelled to 
confine ourselves to mentioning that the extensive 
experiments carried out with such apparatus on a 
systematic plan under the able control of General 


ese th 20a. 


Abbot, form a valuable addition to the general 
stock of knowledge on the subject of submarine 
mines. 











NOTES. 
Printinc Instantaneous PHotTocRapus. 

A NEw process, termed similigravure by its in- 
ventor M. Charles Petit, has been brought before 
the French Academy of Sciences by M. Marey. 
The details of the process are still kept secret, but 
it reproduces in fac-simile the successive photo- 
graphs of moving animals and apparatus taken by 
the instantaneous process, and hence is likely to 
prove valuable in the scientific applications of the 
camera. 

ExectrotyPInG TELEGRAPH WIREs. 

The Postal Telegraph Company of New York 
have recently acquired an electrotyping establish- 
ment in Ansonia, Connecticut, for the purpose of 
covering the steel wire they employ with a deposit 
of copper. The present capacity of the works is 
sufticient to deposit two tons of copper a day, and 
extensions are now in progress to treble this amount. 
When these extensions are completed, 980 horse 
power will be employed to drive dynamo machines 
for supplying the current necessary to cover thirty 
miles of wire a day, with 500 1b. of copper per mile. 


CHARGING ACCUMULATORS. 

Owing to the high resistance of electric incan- 
descent lamps as compared with are lamps, the 
ordinary dynamo cannot be used to feed them 
unless they are arranged in parallel are to reduce the 
resistance of the lamp circuit, or unless the electro- 
magnets of the machine are in a shunt circuit of 
high resistance derived from the circuit of the 
armature. If resistance coils are added to the 
magnets to bring up the resistance of this shunt 
circuit, there is a waste of power in them, and as 
Mr. R. H. M. Bosanquet points out, it is better to 
employ incandescent lamps instead, for then this 
power is turned into light. The lamps may, how- 
ever, be replaced by accumulators which are 
charged by the shunted magnet current. Mr. 
Bosanquet finds that under certain conditions a 
balance is established, so that the potential differ- 
ence on the two sides of the magnet circuits is 
small, and that so long as this balance is main- 
tained there is no tendency to reversal. 


CoERCITIVE ForcE AND COMPRESSION. 

In a recent Note we announced that M. Clé- 
mandot had discovered a process of tempering steel 
by compression, and that steel thus tempered ac- 
quired the coercitive force or power of becoming 
magnetic which characterises ordinary steel. Later 
experiments have shown him that this force is per- 
manent and does not disappear even after reheating 
or forging of the steel. It is well known that ordi- 
nary steel tempered by sudden cooling in a bath of 
water or oil from a cherry-red heat loses its temper 
and coercitive force if it is reheated and softened. 
Not so the compressed steel ; according to M. Cleé- 
mandot its magnetic power is indelible whatever its 
subsequent manipulation. He took several plates 
|of the core of a magneto-electric machine, broke 
and forged them into a bar which he has com- 
pressed and cut into plates, then magnetised them, 
and thus restored the magnetic power which they 
had at the beginning. This power remained con- 
stant although the plates were afterwards heated 
and reforged. This is a valuable property of the 
new steel for electro-magnetic appliances, such as 
telephones and magneto-electric machines which 
are apt to lose their magnetic properties. The 
compressed steel after being worked over again is 
also soft and homogeneous, whereas tempered steel 
is hard and often deformed. 


CHESTERFIELD AND Hutt Ratiway. 

A proposal has been made for a direct railway 
from Chesterfield to Hull. The projected line, 
which would pass by way of Worksop, Retford, 
| Gainsborough, and Frodingham, would reach Hull 
| by means of a tunnel under the Humber, and the 
| objects for which it is sought are to place Hull in 
| direct communication with the iron districts of 
North Lincolnshire and the coalfields of Derbyshire, 
and also to give Hull a shorter and more direct 
route to the south and west of England. On the 
other hand, the minerals of Derbyshire would get 
an outlet to the sea from Hull, the Lincolnshire 
iron fields would get a new source of supply for 
the coal they need, and the whole district would 
be greatly benefitted by the interchange of traffic. 
The line would be between 60 and 70 miles in 
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and the chief expense in the construction 
would, of course, be the tunnel under the Humber. 
A proposal to make such a tunnel and a short line 
into Lincolnshire was once before brought before 
Parliament, and succeeded in passing the House of 
Commons, but was defeated by a combination of 
railway companies (not including the Midland) in 
the Lords. That scheme was far less comprehen- 
sive than the present, but yet it was strongly 
supported. The Hull pec yple took it up earnestly, 
and, indeed, they were likely to do so, for at present 
the wide détour they are obliged to make before 
they can cross the Humber by railway adds both 
time and distance to a journey southwards, and 
cuts this great shipping centre off from a great part 
of England. We understand that the new line 
will unite with the Midland at Chesterfield, and, 
of course, if that were so, the interchange of traffic 
must be great. 


New Nortuern Raliways. 

Definite statements have now been made in 
regard to the new railways from the Lancashire 
district to that of the north-east. Two schemes are 
now before the public. The first starts from 
Skipton and traversing the dales, passes near 
Zichmond to Darlington and Stockton, crosses the 
Tees by a bridge, and goes on to below Middles- 
brough. The second commences at Hellifield and 
terminates for the present at Darlington, but it is 
probable that it may go on_ to Sunderland before 
the proposal reaches the Houses of Parliament. 
Both schemes have been laid before several of 
the boroughs on and near the Tees, and there 
has been a general expression in favour of one 
or other of the schemes, because of the need felt 
for further railway facilities. Each would shorten 
the distance between the Tees and the Lanca- 
shire towns by from twenty to thirty miles; and 
each would serve a district that has now no rail- 
way. It is clear, however, that what is aimed at is 
the provision of direct access from the west coast to 
the ports of the north-east. The route is tortuous 
now and the service bad. From Sunderland or 
West Hartlepool the present method is by the old 
Leeds northern line, and then by Huddersfield on 
towards Manchester for Liverpool. The recent 
lines of the Lancashire and Yorkshire, and of the 
Midland, have given good access from the latter 
port to Hellifield, and it is now proposed to extend 
that communication across fifty miles little served 
by railway to Darlington, and possibly on to 
Sunderland. It remains to be seen whether the 
great railway in possession will meet the schemes 
with an alternative one; for unless it does this the 
decisions of Parliament of late have shown tolerably 
plainly the fate that would meet the proposals. By 
what the citizens deemed neglect, the North- 
Eastern lost Hull, and it may so lose its South 
Durham port. In any case one of the fights of next 
session will be that for the service of the district 
from Lancashire to the sea on the Durham coast. 


THe HeriocRaPy IN Mavritivs. 

Some time ago we drew attention to the impor- 
tance of establishing telegraphic communication 
between the islands of Mauritius and Reunion in 
the Indian Ocean, in order that the approach of 
cyclones could be signalled from one place to the 
other, and thus the great damage to ships and 
property which they cause be avoided by taking 
proper precautions. The idea of employing the 
heliograph for this purpose, in default of a sub- 
marine cable, has occurred to Mr. L. P. Adam, 
who has procured in France two great telescopic 
heliographs of Colonel Mangin’s design for the 
purpose of establishing communication between 
the plateau of Pouce, in Maritius, and the crater 
of the wood of Néfles in Reunion. The distance 
between these two elevated stations is 134 miles, 
and the crater bears south-west of Pouce. When 
we remember the recent heliographic successes of 
General Ibanez and Colonel Perrier over a distance 
of 180 miles between the frontiers of Morocco and 
the coast of Spain, it will be seen that Mr. Adam 
has a good chance of success. Moreover, by aid of 
a small automatic eclipser devised by M. Viger, a 
clockmaker in Maritius, he is enabled to transmit 
despatches automatically on the Morse system. He 
also hopes to register the messages by the use of 
selenium in a process similar to that employed in 
some observatories for recording with the middle 
wire of a meridian telescope, or by causing the light 
spot to impress a photographic gelatino-bromide of 
silver band of paper passing under the spot. Ex- 
periments with Colonel Mangin’s apparatus shows 








that at a distance of 150 miles the luminous beam 
is visible in the telescope even after it passes 
through six thicknesses of smoked glass which have 
considerably reduced its intensity. The conclusion, 
therefore, is that signals produced by a petroleum 
lamp with flat wick seen edgewise placed in the 
focus of. one of M. Mangin’s apparatus will be 
visible from one island to the other, and will allow of 
a cyclone being announced from Mauritius twenty- 
four or thirty-six hours before it reaches Reunion. 








THE STORM OF OCTOBER 1, 1882. 


Unper this title a long and most interesting com- 


munication has been supplied to the Ben Nevis | 
Observer by Mr. Clement Wragge, who is engaged | 


at an observing station which is, without excep- 
tion, the highest point in Britain—the summit of 
3en Nevis being 4406 ft. above the sea. The storm 
in question was the most dangerous disturbance of 
the present season, and the second in a conjugate 
system of depressions travelling north-north-eastwards 
from the Atlantic. In the vicinity of Ben Nevis 
on the morning of the 30th September, at about 
5 o’clock, ominous cirro-stratus clouds and a lunar 
corona were observed; there were also wisps of 
cirro, travelling from west-south-west, which indi- 
cated a change in the upper regions of the atmo- 
sphere. This was the region of the advancing storm 
system, and they foretold a veer in the lower cur- 
rents towards that direction within 24 hours. More- 
over, a gentle south-east breeze, which is invariably a 
precursor of cyclonic disturbances, was noted at the sur- 
face of the earth. Before proceeding actually to speak 
in detail of the storm of October 1, and of the disturb- 
ances on the preceding day, Mr. Wragge devotes some 
very valuable remarks to the subject of cyclonic storms 
or depressions, regarding which, he says, very much 
has yet to be learned alike as to their origin, their 
nature, and their shape. By simultaneous obser- 
vations on Ben Nevis and at Fort William much 
can be accomplished ; but much more can be done to 
increase our knowledge of these dreaded storms when 
an observing ship shall have been anchored near mid- 
Atlantic, say, at about 780 nautical miles west- 
south-west from Valentia, and when the Shetland 
cable is extended to Faroe, Iceland, Greenland, and 
Labrador. When Mr. Wragge started on the 30th 
September at 5 o’clock a.m., the barometer at sea level 
stood at 29.699, but before 7 a.m. there was a slight 
rise—as is frequently the case before the storm system 
affects sea-level districts—namely, to 
air temperature being 32 deg. Before 9 a.m. the 
advanced isobar of the system of conjugate depressions 
coming up from the Atlantic had touched the west coast 
of Scotland, and the barometer immediately dropped in 
response. At that hour on the summit of Ben Nevis 
the barometer read 25.185, and was falling there also. 
There was a temperature of 30 deg., the air was 
saturated with moisture, and the wind was moderate 
from south-east by south, while cirro-stratus and cirri 
clouds were noted high aloft, and great masses of 
‘*mountain cymulus” lay below all around. By 
10.30 a.m. the wind had reached the force of a mode- 
rate gale; and at that hour at Fort William (28 ft. 
above sea level) the barometer read 29.698, and was 
falling more rapidly, the temperature being 43.3 deg., 
and the air drier. For some time increasing condensa- 
tion was taking place aloft, and the sky was be- 
coming rapidly overcast. During the descent of 
Ben Nevis, between 11 a.m. and 2.30 p.m., the 
air became much drier, and it is important to note 
that the south-east wind still remained steady in 
direction, and even reached the force of a fresh gale. 
In the course of the same period at Fort William the 
wind blew lightly and intermittently from south-east, 
with alternating ‘‘ veers” from westward; and by 
3 p.m. the current was very decided. The barometer 
had fallen to 29.591, and the air was very dry. At 
6 p.m. slight rain fell, and the barometer read 29.441, 
while at 9 p.m. it had fallen to 29.365. The centre 
of the first depression was about to pass north-west 
from Fort William, and was evidently inclined to take 
a north-north-easterly course. At 5a.m. on October 1 
the pressure had temporarily increased to 29.376, thus 
pointing out that the disturbance of September 30 had 
passed away. The air was calm, and heavy rain was 
falling, while the temperature was 50.5 deg. In half 
an hour the barometer had continued its downward 
course as the second and main disturbance in the con- 
jugate system made its approach felt, and it was falling 
briskly. Not muchchange took place till7.33 a.m., when 
a most remarkable and exceptionalelevation of tempera- 
ture set in. Within the space of about two minutes the 
thermometer rose nearly 4 degs., and at 8.15 a.m. the 
temperature of the air at sea level was actually 64 deg. 
A fresh breeze from south-south-west was noted, which 
showed that the storm centre was approaching the 
confines of the Hebrides, and that, instead of travelling 
eastwards, as is more usual, it was bearing away to 
north-north-east. At 9 a.m. the barometer at the 
summit of Ben Nevis read 24.996, and was falling 
rapidly, with a temperature of 48 deg. The wind was 


blowing in furious squalls from south and south-south- 
west, and at 9.30 it blew with a force but little short 


of a violent hurricane. At Fort William, on the other 
hand, at 9 a.m. the barometer read 29.281, and the fall 
was not nearly as rapid as at the summit of the Ben. 
The temperature had temporarily fallen to 60 deg., and 
there were light airs and breezes from south-west. 
About 11 a.m. a strong rain band was shown in 
Browning’s spectroscope, and it was even well defined 
at the zenith, thus indicating a downpour ere long. 
At Fort William, by 4 p.m., the barometer had fallen 
to 29.039 (as against 29.281 at 9 a.m.). The air was 
unusually dry considering the proximity of the storm’s 





29.714, the | 


centre, and the conditions were altogether abnormal. 
A strong to a whole gale from south-west by south had 
| sprung up, as if by magic, from a gentle breeze. 
| Terrific squalls swept up Loch Linnhe, and it appeared 
| as if the wind had moderated in the upper regions of 
| the atmosphere. At 5 p.m. the storm centre was 
| passing abreast of the coasts of the Hebrides, the 
| barometer was touching the lowest point reached at 
| Fort William (28.997), and the wind blew with great 
| violence from south-west hy south, reaching to force 
| 10 on Beaufort’s scale of 0 to 12. By six o’clock the 
| centre of the storm had passed to north-west, travelling 
| north-north-east, and the wind still blew a whole gale 
| from south-west by south, not veering further west- 
ward, which Mr. Wragge regards as an exceptional 
| state of matters. Seldom do storms take such a course, 
| and hence this storm system is possessed of a special 
| interest. The conditions generally continued the same 
| during Sunday night ; but now came the rain—foretold 

faithfully by Browning’s spectroscope in the evening— 
| which fell fitfully in heavy showers. 





FOREIGN TECHNICAL LITERATURE. 
AccorpDine to the American Manufacturer (Pitts- 
| burgh, September 22), 60,000 tons of steel rails were 
| sold in Philadelphia during the week of issue at from 
| 45 dols. to 46 dols. per ton. 


| 





The Zeitung des Vereins Deutscher Eisenbahn- 
Verwaltungen (Berlin, October 6) announces that the 
Alta Italia Railway Company has sent two engineers 
to England to study the working of the electric light- 
ing which has been adopted on the London and Brighton 
Railway. 





The Overland Summary (Calcutta, September 9) 
publishes a State paper relating to the proposed pur- 
chase by an English company of the Raneegunge Iron 
Works. The Government of India announces that it 
is not prepared to part with the works in question to 
any company possessing a capital of less than forty 
lakhs of rupees, which does not contemplate the 
manufacture of wrought iron and steel as well as of 
castings. They are not prepared to bind themselves 
to purchase more than from 12,000 to 15,000 tons of 
iron and steelannually for ten years; though, in the 
mean time, until other iron works have been esta- 
blished in other parts of India, their purchases would 
probably exceed this amount. Custom may be ex- 
pected from the railway companies, and from the 
gereral public for such articles as roof-girders, railings, 
and water-pipes; but in view of the probability of 
other works being opened, such custom can only be 
relied upon from the district north and east of the 
East Indian Railway from Calcutta to Mogul Serai, 
which it is considered that the Raneegunge Iron 
Works may permanently supply. 





The Giornale dei Lavori Pubblici (Rome, October 4), 
devotes its leading article to the late disastrous floods 
in the valley of the Adige. It states that all the lower 
parts of the city of Verona are completely ruined, while 
the country around is converted into an immense lake 
traversed by numerous currents which meet and whirl 
around, destroying the houses which the inundation 
itself had left standing. The valleys are covered with 
water about 5 ft. deep, which in retiring will leave a 
deposit of mud that will sterilise the soil for years to 
come. It is at Bolzano in the Tyrol that the Adige 
changes from a torrent into ariver, and below this point 
the Austrian Government have carried out extensive 
engineering works for the protection of the Trent 
valley} the result of which has been to pour down the 
flood-water in increased volume and with intensified 
force upon the Italian plains below. The water travels 
from Trent to Verona in four hours. Every possible 
precaution has been taken in the Italian part of its 
course. The maximum height of flood varies in general 
between 20 ft. and 30 ft. above the level of the country, 
and in many placestheriver bed itself liesnow over 15ft. 
above the plain through which it flows; in fact, for 
about one-fourth of its total course. The embank- 
ments constructed to meet these dangerous circum- 
stances are very large and strong. Their summits lie 
more than 2 ft. above the highest recorded flood-mark, 
their width at the top is from 16 ft. to 26 ft., their 
sides are steep, and strengthened with supplementary 
earthworks at the back, and facings on the river side. 
Even these strong dykes have, however, been broken 
through, partly owing of course to the immense pres- 
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sure of the water, and partly tothe nature of the soil. 
In the last portion of the river’s course, this is sandy, 
and favours percolations through the embankments 
formed of it; and as the rains which cause the floods 
are always accompanied with sirocco winds, the soil 
is everywhere softened and rendered unfit to resist the 
great strain upon its cohesion. The present flood is 
the greatest ever known, although the records go back 
to the year 589. 











NOTES FROM SOUTH AFRICA. 
To THE EDITOR OF ENGINEERING. 

S1r,—The Gallic proverb that ‘it is the unexpected 
which always happens,” has been unhappily illustrated 
afresh in this colony, by the lodgment and development 
of small-pox at Cape Town, with its slow but sure ex- 
tension to shipping, and toinland places, whither infected 
dirty people have conveyed the plague. Just when great 
boons would have followed the increased calls of the 
Orient steamers, the owners are taking rigid precautions, 
keeping in view the old Saga, ‘Caution and care ba He 
many a snare,” so our hopesare baulked. Durbanis acandi- 
date as a calling and coaling port for Australian vessels, 
now that the ‘‘De Kaap” goldtields loom promisingly 
adjacent to her border, with a prospect of paying reefs in 
Swaziland and Zululand, still but slightly reconnoitred 


scientifically, and where the genial just Britisher is wel- | 


come. Beside the now fairly familiar physical features’ of 


these auriferious regions, they are declared to be absolutely | 
healthy ; and the climate and contour are akin to those | 


of Colorado or Nevada, for scenery, transparent air, and 
cool refreshing nights. The routes are so rugged, that 
mules and camels would be of infinite service, for wagons 
approach with hazard of collapse, and many vehicular 
wrecks are visible. 
ascendant, and no disturbance has been reported in the 
motley multitude. 


tobe for months tocome. From Delagoa Bay, the dis- 


tance is 160 miles, and the country is now clear of the | 


Tsetse fly, sothat ox-trains move safely and easily to within 
a few miles of the working camps. No heavy gold has been 
found, and seven ounces seems to be the maximum find. 
Experienced miners conjecture that shafts will strike 
profitable lodes, the madre veta of California; but at pre- 
sent the geology of the range is puzzling and problematical, 
and water is distant in the deep valley. Steel stamps 
may reveal rare riches, and a cheerful tone appears to 
prevail. 
sundry stores, always return if they decline to encourage 


brethren eager for revelations by pick, shovel, and rocker. | 


Hundreds of speculators have gone from Kimberley, 
Bloemfontein, Queenstown, and Kaffrarian towns, hoping 
to woo and win fickle Fortune. The great depression in 
diamond mining favours thisexodus, and if success attends 
labour, South Africa will soon experience a seasonable turn 
of the tide and conmercial restoration, now greatly 
needed after heavy failures at Cape Town, suspension of 
mines at the ‘‘ Fields” and at Jagersfontein, where gross 
negligence is said to have been exhibited, along with pro- 
fuse extravagance in installation of works. Thus pro- 
mising plants are completely crippled, although resting on 

roved ‘‘ blue” ground yielding the finest ‘‘ white stones.” 
Nearly all the companies have agreed to reduce wages of 
natives. Specimens of gold are exhibited from the Water- 
berg and from a farm near Maritzburg. 

It is now proposed at Kimberley to sell small lots of 
‘the blue” by the cartload, so that families or individuals 
can speculate and sift the stuff at home. To meet the 
idea, a compact and certain machine has been made at 
this port by Mangold Brothers, after Patrickson’s patent. 
The complete gear is the size of an incubator, and is 
easily put on a Scotch cart. A boy can work it, and no 
diamond can escape detection. It may be called rightly 
‘*the poor digger’s friend.” The builders execute heavy 
castings and machine work for the district and for 
steamers. They also produce stoves, wheels, and railings. 
It is encouraging to note the steady imports of boilers and 
machinery for irrigation, for we have plenty of deep- 


bedded turbid rivers available for the pulsometer and | 


centrifugal to draw upon, to create verdure and fecundity 
in the midst of waste and aridity. By this device farmers 
can be sure of crops, and also soon establish remunerative 
belts of rapidly growing forest trees by starting seeds 
from India, Europe, Japan, Australia, &c. We observe 
that Japanese merchants are importing a variety of seeds 
into Melbourne, and we may be able to profit by the plan, 
now that French steamers from that port call at this bay 
en route to Bordeaux. It is also hoped that the 
‘* Ellman” process of treating vegetable and woody fibres, 
described in Mr. Christy’s new illustrated book on 
‘* Economic Plants,” will stimulate production of hemp, 
flax, jute, and other staples in this colony and Natal, now 
that railways penetrate 200 miles from the coast, and have 
little to carry back in certain seasons. By the improved 
methods the cleaned fibres and cellulose can be cheaply 
prepared at the scene of production, and the loss of haul- 
ing rubbish avoided. 
alluvial soils ought to attract capital in this direction for 
the paper-making trade. Magnificent wheat and other 
desirable crops may also be raised, by the application of 
moisture, on the Lombardian system. We could then 
avoid the scandal of importing flour and grain largely. 
The famous miller, Dunn of Adelaide, expressed wonder 
at our resources, and said plainly, that the African colo- 
nies ought to supply themselves with cereals, and also 
with sugar, coffee, and tea. In Natal, decided progress 
is making in these staples, and cotton growing has taken 
a fresh start, owing to the increased command of cheaper 
labour from India. Coolies are also coming from China, 
but only upon a limited scale, and are all selected men. 
The dissatisfaction with harbour works here, has led 
to the election of a new Board, the leading members 


So far, temperance and order are | 


Provisions are very dear, and likely | 


Prospectors who come to town and port for | 


Our perpetual sun force and deep | 


of large outer works. In the 
mean time the erection of steam-worked jetties is to be 
| carried on with all energy. At Uitenhage a movement is 
| pressed for the making of a double railway to the six 
| extensive mills on the river, so as to avoid the extreme 
| delays in handling wool, long complained of. <A fast 
| service of trains is also promised to this pretty town, 
| which has some Florentine features, and is being rapidly 
| improved by a few spirited individuals. It boasts abund- 
dance of fine trees and ample water supplies. 

In Port Elizabeth a large sum is being disbursed on 
extensive public buildings, with a glazed iron roof of the 
| railway type; and there is a project for extending the 
{tram line, by the ‘‘ Hollidie” cable plan—to the Hill. 

Durban also contemplates a cable line. The details are 
| known from the American illustrated papers, and also by 
| documents furnished from London by Mr. Cleminson, 
| C.E., the engineer of the company. Some discussion has 
| ensued respecting’ the position to be taken by the colony 
| in the twenty-two acres at Kensington, for the Fisheries 
| Exhibition, 1883. Our piscine wealth is equal to that of 

Spain, but steam trawling is yet an unknown industry, 
| although East London and Durban have eyes on its 
| profits. We also think that the cod, halibut, conger, 
| hake, and other British fish might be safely deposited 
| here—in the ova or fry stage—by a fast Orient steamer 
| fitted with refrigerating chambers. The Americans can 
| give full instructions, owing to their large experience in 
seafish with special conveyances. The attempt of this 
colony and Natal to develop trout ova has not yet been 
repeated since the abortive experiments. 

The rapidly rising port of East London has pressed the 
Minister of Public Works on the dredger question, as the 
| reports received from Brisbane and Dunedin prove that 
bars can soon be obliterated by suitable apparatus. <A 
Clyde firm also offers to clear all obstructions at their 
own risk. The commissioner promised full attention to 
the subject, and also to the projected High Level Bridge 
over the Buffalo, which is urgently desired by the district. 
| Seven steamers have recently been at this anchorage 
simultaneously, and there is a Californian-like activity 
| and enterprise in the port. A steam tram may also be 
| started to a watering-place, but it will have no steep 

grades to tempt reckless drivers, as at Blackburn. The 
| town of Umtata, now a military post, is growing so fast 
| that a train of wagons and a ‘‘ Hansom” cab have been 
| taken from East London to the place, which is on a river 
that can be rendered navigable by modern methods. In 
the country behind some 800 farms of 2000 acres each, are 
to be sold by auction ; and General Gordon and Colonel 
Griffith will afford security to settlers. Owing to recent 
robberies, assaults, and murders by natives, Kaffrarian 
| people now prefer the company of MM. Colt and Adams, or 
| other friends of that persuasion, as they doubt the doctrine 
}of the Honourable John Bright. Affairs in Basutoland 
| drag along statu quo, although by “‘ management” war can 
| be avoided ; still both loyals and rebels bitterly dislike 
| officials sent by the present Government. The return of 
| Sir A. Gordon vid Fiji to England will, we expect, take 
Sir H. Robinson back to New Zealand, but before leaving 
Cape Town, he is to visit the eastern province, along with 
|the prime minister—one of a trio of attorneys in the 
| Cabinet. His excellency is detained until the Zulu king 
| has called at Table Bay. The failure of the great reser- 

voir at Cape Town is a serious disaster, as it will cost at 

| least 10,0007. to restore, and doubts are expressed about 
| the general soundness of the masonry. It may even be 
| abandoned for a safer scheme. 
Mr. Dunn has described our coal deposits at Cape 

| Town, giving the palm to the Indwe Field, which has the 
| best fuel, with a sound roof. <A railway is to be directed 


pledged to the prosecution 


| to it, and may eventually extend to the Umzimvubu, and | 


| Umtata rivers, through the Xalanga country. Coal mines 
| are also being opened in the Free State, Natal, and Trans- 
| vaal, and if the predatory portion of the Boers can be 
| persuaded to cease from murder and plunder, by the mild 


| 
| 
| 








; men of Birmingham, great expansions of commerce should | 


| follow. 


We regard the Hotchkiss cannon as the best | 


| pioneer in this country, for the rude republicans refuse to | 


| listen to the dulcet pipings of the Peace Society ; and are 
| no better than pitiless Turks and Tartars. The Africander 
Bund still agitates for the suppression of English schooling 
and training, so a strong immigration is needed, to neu- 
tralise its hostile influence, and degrading doctrines. It 
has even started a Dutch paper in Natal. 

The continued blockade of the Kowie at Port Alfred by 
sunken tugs has caused further accidents, and delayed the 
Inchmaree with cargo for the railway to Grahamstown ; 
which is visible for eight miles. The piers for the lofty 
iron viaduct are in an advanced stage, and portions of the 
structure are afloat. At Bathurst the line goes through a 
deposit of hematite ore, close to fine freestone and lime- 
stone. The district is very pleasing and productive. It is 
intended to extend the Kowie Railway to Fort Beaufort, 
and thence to Kaffraria, The Bayonian community 
express chagrin at the marked apathy in pushing forward 
the Cradock line towards Colesberg, although the western 
system is making notable progress, because the Ministry 
is mainly Occidental in its composition and sympathies. 
Rolling stock of the bogie type has arrived, but the cars 
are said to be heavy and ugly. The locomotives with 
Joy’s valve gear are not yet erected at the Uitenhage 
shops. Thes.s. Dabulamanzi landed several in Natal. 

Preparations are making here for showing the “ Brush” 
light, some of the plant having arrived. Electric lamps 
will, however, first be seen afloat in the magnificent 
Mexican expected shortly from Sunderland and London. 
In size, speed, and splendour she will have no peer on the 
Cape route. The new s.s. Essex took a few passengers 
for Australia, but the Cotopoxi refused to run any risk of 
infection, and merely received coal. The same rule was 
observed by the Potosi from Melbourne. Several coasting 
steamers from Natal are expected there in October, and a 
twin screw for Durban is to be built next year. On the 











(Oct. 13, 1882. 
line to Maritzburg some long cars with radial axles 
now run, and we have details of the 76 ft. “saloon” on 
the L. and N. Western at home. Upon our roads 
bicycles are becoming familiar, and our club counts a 
score members. The tall racers are, however, unsuitable 
and in Natal ‘‘ faciles” have a preference, as at Lyons, 
where the country is accidenté also, . 

In the Transvaal, Paul Kruger poses for the presidency, 
although Judge Kotzé is much preferred by all intelligent 
men, being a skilled lawyer, eloquent, impartial, travelled, 
and well affected to the English. Vhether ‘ Dom 
Paul” can steer the conflicting factions into the quiet 
haven of a settled Government remains to be seen; but 
the ‘‘ Dopper ” party back him strongly. The Triumvi- 
rate is practically powerless, and’ its edicts are empty 
fulminations, so that rapine and commandoes rage on 
the border, almost unchecked. Portions of our colony are 
still parched, the rains having been rather partial in 
distribution. An engineer is taking out quantities on the 
Oudtshorn line, of sixty-two miles, with a view to formu- 
late tenders. Some of the sections will be of a heavy 
nature. Water works are also to be constructed at 
Mossel Bay and George Town. The Moorand Drummond 
Castle have arrived here, enabling London passengers to 
reach Grahamstown on the twenty-fourth day from the 
Thames. 

This part is still free from quarantine, the town remain- 
ing perfectly healthy and “clean.” 

The general opinion on the restoration of Cetewayo, is 
that he will favour English enterprise in Zululand, and 
also serve as a balance to the Dutch Republic, should the 
latter refuse to fulfil engagements. Chief John Dunn 
will naturally reside near the coast, and may assist in 
schemes for creating jute plantations in his well-watered 
valleys. Sugar can also be cultivated with profit by 
Indian labour. 

Coal is said to exist at Isandhlwana, and it abounds at 
Kambula, so that by a congenial settlement of questions, 
an industrial era may be near, in which Europeans can 
advantageously direct the thousands of robust, sober, 
patient, and frugal sons of the soil into the elevating and 
pacifying paths of commerce. 


P. FRANCE. 
Algoa Bay, September. 


THE HUDSON RIVER TUNNEL. 
To THE Epitor oF ENGINEERING. 

Smr,—Referring to Mr. Finch’s letter in your last issue, 
may I remark that no where in Mr. Fowler‘s address will 
be found the statement that the above work ‘ cannot 
succeed ;” the phrase employed by Mr. Fowler was that it 
was ‘‘ purely a matter of conjecture.” 

As to whether the term “* diving bell principle pure and 
simple” can be applied to a system in iain the workmen 
inside must coolly remove one side of the ‘“‘ bell” before 
they can get to work may perhaps be a matter of opinion. 
It appears, however, quite clear from Mr. Finch’s letter 
that asthe earth forms one side of the diving bell the 
success of the operations depends upon the character of 
the earth to be encountered, which must necessarily be, 
more or less, ‘‘ purely a matter of conjecture.” 

Mr. Fowler, I am sure, in common with all other 
British engineers, wishes every success and honour to the 
bold undertakers of the Hudson River Tunnel. 

Yours mace, 
2 
J+ 





Tue Tron AND Steet Institute: Erratum.—In our 
report of the recent Iron and Steel Institute meeting, on 
page 303 ante, first column, second line from the top, for 
‘** manufacturers” read ‘* masses.” 


BorLER ExpiosioN AT BIrRMINGHAM.—A_ disastrous 
boiler explosion, causing the death of three men, took place 
on Monday last at the works of the Stephenson Tube 
Company, Liverpool-street, Birmingham. The boiler 
while exploded was of the Cornish type, but we are not 
yet in possession of such particulars as will enable us to 
deal with the cause of the failure. We shall have some- 
thing to say on the matter in a future issue. 


GLAzING.—Messrs. William Edgecumbe, Rendle, and 
Co., of Westminster, have been selected by the directors 
of the Great Northern Railway Company of Ireland, to 
glaze their new terminal passenger station in Amiens- 
street, Dublin, on their ‘‘ Acme” system of glass roofing. 
We are informed that this company have used Rendle’s 
method of glazing solely for the last three years on their 
new stations and goods sheds. 

Tue RuymNey VALLEy.—The house coal trade of this 
valley continues brisk, and steam coal is also in good 
demand. The coke trade is dull, prices being still low. At 
the New Tredegar Colliery there has been astoppage, owing 
to the shaft of the winding engine breaking. ‘This mishap 
has since been made good. ‘The Powell Duffryn Com- 
pany is about to commence sinking operations lower 
down the valley near Cwmsyfiog, for the purpose of 
opening up a large steam coal colliery. 

Messrs. CHURCHILL AND Co.’s CATALOGUE.—Messrs. 
Charles Churchill and Co. have just issued a new and 
admirably arranged catalogue of American tools, 
machinery, pumps, &c., of which they are the importers. 
The special trade of selling American machinery, Messrs. 
Churchill have developed to a very remarkable extent, 
and the catalogue indicates the comprehensive nature of 
their business, ranging as it does from steam engines to 
clocks. A very large variety of neat and useful American 
devices, besides the more important objects, are included in 
the catalogue, which is priced throughout, a great ad- 
vantage to the purchaser. 
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ELEUTRIC LIGHTING. 

WE obtain from various sources the following current 
notes referring to electric lighting. A special commis- 
sion of the directors of theatres in Germany has been 
formed to study the question of electrically lighting 
theatres ; this commission is pursuing its inquiries ex- 
perimentally at the Electrical Exhibition now being held 
at Munich. For this purpose atheatre hasbeen arranged, 
the upper part of the amphitheatre of which is now 
lighted with six Krizik lamps, while groups of Edison 
lampsare ranged round the walls. The stage is illumi- 
nated partly with incandescence, partly with arclamps, 
the combination of which is stated not to be successful; 
experiments are being made with effects produced by 
enclosing the lamps in Coloured lanterns. 

The following are some notes of the Schultz (Stras- 
bourg) secondary batteries shown at Munich. The lead 
plates —- battery are grooved longitudinally 
and covered with sulphur ; under the influence of heat 
sulphate of lead is formed. Several such plates, mounted 
parallel, are plunged in a lead-lined wooden tank con- 
taining dilute sulphuric acid. Each cell weighs about 
17 lb., and according to the inventor can receive a charge 
equal to 290,000 foot-pounds. It is stated that these 
batteries are easily ‘‘ formed,” an exposure to a current 
of four ampéres during forty hours being sufficient for 
this purpose. The resistance of each cell when charged 
is .005 ohm, when not charged, .0l5ohm. It is stated 
that these batteries have a very offensive odour. 

It is proposed by the Municipal Council at Rouen to 
utilise the Seine as a source of power to drive dynamo 
machines for lighting the city, and the question is now 
being technically investigated. The power station 
would be placed at Pont de l’Arche, and thence con- 
ductors would be laid throughout Rouen and Elbcenf. 
One feature of this lighting would be the clustering, 
round the top of the spire of the cathedral, at a height 
of nearly 500 ft., powerful are lamps, the light from 
which would be thrown over the streets by reflectors. 

The military manceuvres at Belfort have been carried 
on recently at night by aid of the electric light. At 
Schceeneberg also important military evolutions have 
also been conducted in the same manner. A railway 
viaduct about 130 yards long was erected in one night, 
with the aid of four electric lamps enclosed in globes 
of different colours ; a considerable amount of heavy 
pontoon work was also completed. 

In Berlin, the Place Potsdam and the Leipzig Strasse 
as far as the Frederic Strasse, have been lighted experi- 
mentally. From the power station six conductors are 
led underground along the Guillaume Strasse, three 
soing to the Frederic Strasse, and three to the Place 

otsdam. These cables are laid in channels along the 
streets, and covered with tiles ; where they cross, they 
are carried in iron pipes ; the total length of conductors 
is about two miles. Ten large Siemens lamps illumi- 
nate the Place Potsdam, while 25 others are placed in 
the Frederic Strasse. The generators are driven by gas 
engines. The installation is experimental, and the 
time of lighting is from sunset to midnight. 

The Vendéme Hotel at Boston has recently been 
lighted with 60 Edison lamps, and the Edison instal- 
lation at the Parliament Building at Capetown, com- 
= in May last, appears to be giving much satis- 
action. This installation comprises 44 lamps, 34 in 
the hall, and 10 in the strangers’ gallery. 

Waterloo House, Pall Mall, has just been lighted by 
the Metropolitan (Brush) Electric Light Company ; 
the installation consists of 16 arc lamps, and the power 
is a 12 horse power Otto gas engine. 

On Tuesday last the general meeting of the Anglo- 
Austrian Brush Electrical Company was held, and 
some rather interesting statements were made by the 
chairman (Sir William Stephenson). It appears that 
the public had subscribed big | actively to this com- 
pany, 26,668 shares having been taken up. The 
vendor had reduced his demands and had accepted 
27,0007. in cash, and the balance (75,000/.) in shares. 
The property of the company consists of the Brush 
and Lane-Fox patents for Austria and Hungary, and 
in relation to the Lane-Fox patents it was pointed out 
that one was especially valuable, as it claimed that no 
system of dynamos, accumulators, and incandescent 
lamps could be used together except under a license 
from Mr. Lane-Fox, who has patented the combination. 
This claim may probably open up a wide field for 
litigation in the future. No business appears to have 
been done in Austria and Hungary by this company, 
though it is stated that many important contracts are 
soon to be closed. 

Ata meeting of the City Commissioners of Sewers 
on Tuesday last, a report was presented by the Streets 
Committee on the various notices from different Elec- 
tric Lighting Companies, of their intention to apply 
for provisional orders under the Electric Lighting Act 
of the present year ; this report recommended that the 
Commissioners of Sewers’ solicitor should report on the 
applications, and secure clauses protecting public and 

private rights. 

The vestry of the parish of St. George the Martyr, 
Southwark, are preparing to take active measures in 
regard to electric lighting. A meeting of the Board 


resolved to oppose the application of electric light- 
ing companies for powers under the Act, unless they 
are prepared to give a guarantee to divide all profits 
with the vestry, after paying their prods | 1 a 
dividend of 74 per cent. The object of this resolution 
is to reduce the local rates. This appears a very 
reasonable determination, and one which the companies 
will doubtless accept ; it is doubtful, however, whether 
any appreciable reduction in the rates will be effected 
by this means for some time to come. 

The Sheffield Corporation are proposing to apply 
for extensive powers under the Act during the coming 
session, the intention being to commence the lighting 
of the town, in the streets and public buildings, as well 
as in private houses. Such an undertaking will be a very 
onerous one, and the Corporation consulted yesterday 
with the representatives of some of the principal 
electric lighting companies upon the best system to be 
employed. Mr. Conrad W. Cooke is acting as consult- 
ing engineer to_the Corporation. 

he experiment of lighting by electricity at Chester- 
field has not so far proved successful. It will be 
remembered that about a year ago, owing to diffe- 
rences with the gas company, the Corporation de- 
termined to abandon gas for street lighting, and to 
illuminate all the streets with arc lamps. The con- 
tract was entrusted to the Hammond Company, and it 
was decided to use both arc and incandescence lamps. 
After a long delay the work has recently been handed 
over by the contractors as complete, but according to 
the Town Council it is little less than a dismal failure. 
Ina letter addressed to the papers yesterday, Alder- 
man Gee says, ‘‘ The Lane-Fox lamps which have been 
supplied by the Brush Company are most variable in 
their lighting power, whilst some are good, others only 
ive a feeble light instead of a light equal to that of 
fifteen candles as expected. The arc lights are doing 
good service in some of the large streets, but as a whole 
I think it has been fully demonstrated in a year’s trial 
in Chesterfield, that the field for arc lighting is very 
limited indeed.” The inhabitants of the town do not 
appear inclined*in any single instance to abandon gas, 
and the disappointment at the result of this enter- 
prising experiment is very general. Judging from the 
success that has attended the electric lighting of streets 
elsewhere we suspect that the fault lies chiefly with 
the mode of installation; the defective Lane-Fox 
lamps can doubtless be replaced by perfect ones, and 
probably a better distribution of the are lights could be 
effected. Alderman Gee’s letter is a timely one, now 
that so many municipal bodies are turning their 
attention ardently to the question of abandoning gas. 

The Town Council of Newbury, who have received 
notices from four or five electric lighting companies of 
their intention to apply for licenses from the Board of 
Trade to supply electric light to the town, are taking 
steps to protect the interests of the Corporation as 
owners of the town gas works, and to prevent any com- 
pany from obtaining an exclusive footing. 

Progress in electric lighting is being made in Scot- 
land in a variety of directions, altogether apart from 
anything that may result through the applications to 
various munigipal bodies to take Board of Trade 
licenses. About a year ago a local company was 
formed in Dundee under the name, if we mistake not, 
of the Northern Electric Light, Power, and Appli- 
ances Company, with the intention of supplying electric 
light and power by any apparatus that might be most 
approved of; and it is now stated that extensive in- 
stallations are in process of being carried out by that 
company in Dundee and the surrounding district. 
Besides numerous exhibitions of a temporary nature, 


“installations of arc lamps, ranging from three to eight 


lamps each, have been made in large factories in Forfar, 
Blairgowrie, Dundee, and Bullionfield ; and an instal- 
lation of 100 to 120 incandescent lamps has just been 
completed in another Forfar factory, while one of arc 
lamps has been satisfactorily tried at the Panmure 
Works, Carnoustie, near Dundee. A contract has just 
been concluded by the company with Messrs. Pearce 
Brothers, shipbuilders, Dundee, to carry out an instal- 
lation of something like a dozen are lamps in the exten- 
sive shipbuilding yards, shops, and sheds belonging to 
thefirm. Inthiscase the installation will be worked by a 
special engine supplied by the company. Various other 
negotiations are in progress, including one for the 
extensive Bowbridge Works of Messrs. J. and A. D. 
Grimond, Dundee, and which is expected to be one of 
the largest private installations yet made in this 
country. The largest installatian of electric lighting 
for fine art purposes which has yet been made in Scot- 
land is now in operation in the galleries of the Dundee 
Fine Art Exhibition, which was opened last week. It 
consists of sixteen of Siemens’ large arc lamps, distri- 
buted over the rooms, corridors, and staircase of the 
building, each lamp giving a light equal to from 350 to 
400 standard candles. This installation is to continue 
nightly during the three months that the Exhibition is 
to remain open. Much of the progress made in the 
way of adopting the electric light in Dundee and the 
surrounding district is due to the energy and advanced 
notions of Mr. Leng, editor of the Dundee Advertiser, 





was held on Tuesday evening last, at which it was 





and therefore it is but proper to expect that the 





electric light should be adopted in the premises of that 
journal. That is actually the case, for an installation 
has just been arranged for which will include the supply 
of fifty incandescent lamps to the publishing office and 
sub-editors’ rooms, and from the same centre, power 
will be obtained for the lighting of the Kinnaird and 
Argyle Halls, and a large portion of a hotel near by, 
in which there will be about seventy incandescent 
lamps. The dynamos for this installation have arrived 
in Dundee. 

A small volume on magneto and dynamo-electric 
generators has just been published by A. Hartleben, 
of Vienna, whose useful little works treating on some 
branch of chemical technology, and of which a very large 
number have already appeared, we have cousieu 
noticed. The book we now refer to is the first of a 
series of ten small books treating on electro-technical 
subjects to be published by the same firm. Magneto- 
electric or dynamo-electric generators are exhaustively 
treated, and most of the illustrations of motors and ma- 
chines are familiar to the reader of modern technical 
literature, but in the theoretical part, new diagrams 
are introduced, and the book is written, not only in 
plain popular language, but in clear and concise style. 
In describing the various machines the author seems to 
have drawn rather largely on the catalogues and 
prospectuses issued by the various makers, and some of 
the information relating to power of current and horse 
powers absorbed, will havejto be accepted cautiously. 
More valuable and reliable information is given on 
secondary batteries and accumulators, and considerable 
space is also devoted to the physical laws governing 
the construction of electric machines and motors, so 
that this book will be found useful to all interested in 
the economic production of the electric current for light 
and power. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 28. 

THE American iron trade has been favourably 
affected by the resumption of the seventy western iron 
rolling mills. The general anticipation was that re- 
sumption would mark an era of declining values, but 
the presentation of heavy demand which was prudently 
or imprudently withheld during the summer has pro- 
duced an upward tendency in prices. No material 
advance can be made, because of the equalisation in 
domestic and British quotations in progress at the 
present time. 

No. 1 foundry 26 to 28.50 dols. ; No. 2, 24 to 25.50 
dols. ; gray forge, 22 to 23.50 dols. at Philadelphia or 
New York. Merchant bar is firm at 2.60 dols. at mill ; 
nails, 3.75 to 4 dols. ; structural iron, 3 to 4.2 cents ; 
tank iron, 34 to 34 for late and early delivery respec- 
tively ; shell iron 4 cents. ; flange, 5 cents. ; wrought 
pipes have hardened. The average No. 1 foundry 
commands 27.50 dols. ; average forge iron, 22.50 dols. ; 
bridge iron, 3 cents. The heaviest transactions of the 
week have been sales aggregating 150,000 tons of steel 
rails. The intimated decline in steel has taken place, 
and orders in ten thousand blocks have been placed as 
low as 43.50 to 44.50 dols. One hundred thousand 
tons are in negotiation, and will be placed ina few 
days at the same figures. The western strike has been 
finally settled at Pittsburg, but difficulties have been 
encountered at Wheeling, 100 miles south, where the 
workmen demand 25 cents per ton more than at Pitts- 
burg. The nail factories throughout the west are 
generally idle, and this is driving more business east 
than can be possibly accepted. The Tariff Commission 
will be here in a few days, having made its tour 
through the Southern States and stopping at Nash- 
ville, Chatanooga, Atlanta, Savannah, and Rich- 
mond The report will be ready for Congress 
in December. Its character can be guessed at 
only from the nature of, the testimony presented to it, 
nearly all of which leads in favour of higher duties. 
It is hardly probable, however, that the Commission 
will dare to recommend any increase. The pig-iron 
makers ask an increase from 7 dols. to 8 dols. per ton, 
because of the increase in wages, cost of coal, limestone, 
ore, and transportation. Wages which were one 
dollar a day two years ago are now two dollars a day. 
Cost of coal mining and coal hauling has been increased, 
and every element of cost entering into production of 
iron is from 50 to 100 per cent. higher. It is not in- 
correct to say that pig-iron making is attended with 
very little profit and that therefore any advance is im- 
probable. The iron manufacturers have arranged to 
maintain their organisation permanently and to meet 
the labour unions boldly in any attempt they may 
make to extend their control over the rolling mills. 
Successful efforts are being made in the direction of 
mechanical puddling. The most successful machine is 
the Baynton, now making a superior quality of iron 
which takes the place of steel in many cases. It can 
boil 1200 lb. or more, and cuts the iron into three balls. 
The machine can be applied to any rolls. Those who 
have seen it are confident that it is the coming puddler. 
It makes a heat in thirty minutes, and can do the work 
of ten men, 
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7 | Railways in New South Wales.—In 1870, there were 329 | The Westinghouse Brake in Victoria.—The Victorian 
C i poog owes el oe Cee 030 | miles of railway in New South Wales. In 1875 the total | Minister of Railways has decided to try the Westing- 
agains loved last wear in mining coal in the United | had risen to 437 miles ; and in 1880 it was further carried | house brake on the Brighton line, with a view of ascer- 
} oes = -.y" ctal pron os of ca Ntal invested in coal | t0849 miles. The net profits realised from the working of | taining which is the better, that brake or one invented 
ehaten. % the Groat Ra niin uiab sr wwe at 256.502 375 New South Welsh railways in 1870 was 101,1397. ; in 1875, | by Mr. John Woods, M.L.A. As the W oods brake is 
Yols. The production of 1881 exceeded that of 1886 by | 317,474. ; and in 1880, 548,083. | used on the same line, it is hoped that the experiment will 
dols. e production of 1881 exceede at of 1880 by ; i ‘ be so conducted as to afford Parliament a fair opportunit 
10,000,009 tons. A Dakota Artesian Well.—Tower City, Dakota, has a | o¢ | acing as to the respective merits of the two inve y 
Drinage of Winnipeg.—Mr. E. 8. Chesborough, of New water supply from a remarkable artesian well. When tions o_o en- 
York, has made an exhaustive report on the drainage of | the earth was penetrated 569 ft. salt water was obtained. | “°"'"" Tne free weeks f 
Winnipeg “The cost of the outset will be 450,000 dols. | Twenty feet further down a gravelly stream was struck, Paper from es os . i w _— manufacturing 
He s ie paid 1000 dols. for advice and report and | Yielding also salt water. After boring down 604 ft. fresh | pen from esparto on tk e Continen res ~~ erected at 
his services have been retained for one year at a salary of | Water mixed with quicksand came up, Now, from a sarnburg, Germany, by cee is ie d. will ge ag 
3000 dols. as consulting engineer on pe ca and sanitary | depth of 675ft. there is a flow of pure potable water of | burg ca italists, The works, it is stated, will be ready in 
netters 7a steadily increasing quantity. i September. 














CURRENT RAILWAY LEGISLATION. 


SYNOPSIS OF SESSION 1882. 
Showing the Mileage of New Railway, Capital, and Borrowing Powers applied for wnder the respective Bills, and the Names of the Parties acting professionally 
in each Case. 
ENGLAND AND WALES. 
Brits Promoted sy Existing Ratbway COMPANIES, WHICH HAVE RECEIVED THE Royal ASSENT. 





Length of New, Proposed Borrowing | 


! 
| Parliamentary 
Railway. | Capital. Powers. 


NAME OF BILL. Agents. 


Engineers, | Solicitors. 


} 








| -m. c. £ . i | 
. Abbotsbury Railway .. $6 “ 8 re i wil { mn t 10,000 8,300 | William Clarke | Frederick Gale | Frederick Gale. 
. Bury and Tottington District Railway m sie ax i : 40,000 | 13,000 ae “ | = ane William Bell. 
3 | ce | _ At thy ‘arrer and Co. Age seme . os 
. Bute Docks (Cardiff) .. a = mn % be ais 1 70 in Z Forse: I Luard and Shirley Connell, Hope, and Speers. 
. Cheadle Railway... : 7 - (Partial abandonment) - ‘i | Blagg, a — ; John C. Ball. 
: . | { Mills and Bibby ae iis ‘ 

. Church Fenton, Cawood, and Wistow Railway se | 160,000 53,000 | John Fraser and Sons Mani and fon j Simson, Wakeford, and Co, 
. Cranbrook and Paddock Wood Railway (Extension to Hawk- | 

hurst) .. oe is om i a oe sf ye 30,000 10,000 Francis Brady | tobert W. Perks C. E. Mortimer. 
: — . : a ees 7, Q0¢ Towia { Lake, Beaumont, and Lake } 
. Didcot, Newbury, and Southampton Junction Railway on 5 19 1,000,000 333,000 John Fowler {. Peatce, Paris, and Smith 
. Eastern and Midlands Railway (Amalgamation) .. ss : .: | 160,000 53,000 | F. C. Mathews. 
. East London Railway > ie es 7 as aK 
. Easton, Neston, Mineral, and Towcester Roadsand Olney Junc- 

tion Railway e i eee - we zh os 


Martin and Leslie. 
fe me ; ’ Dyson and Co. 
125,000 | ss Sir John Hawkshaw { Wilson, Bristow, and} Sherwood and Co. 
1¢ Carpmael ) 
(Extension of time) + ‘ Newman, Stretton, and Co. William Bell. 
. Glarmorganshire Canal (Railway) .. ph f, " “a 0 8 20,000 | 32,500 W. Clarke $ Cuneta, Seem, r Wyatt, Hoskins, and Hooker, 
. Golden Valley Railway .. ss 5 a i a ae 20,000 James and Bodenham | Sherwood and Co. 


. Gravesend Railway... is A ise er : i 0 31 50,000 | 16,600  - Pow Fox Higginson and Vigors | William Bell. 
( 6 62 r 4 i wlav | 
. Great Eastern Railway (General Powers) .. Pe ws ..|4 Tramways ( 450,000 | { 150,000 A, A. Langley 


msg i 41,666 Wilson and Co. Capel A. Curwood | J.C. Rees, 


39 


. Great Northern Railway M i af A : os 13 59 1,500,000 500,000 | PP areosc' sei 


) 
j 
’ 
; 
h 
, j 
5. Great Western Railway (No. 1) ss Ke dia Re b, 7 63 | 250,000 83,000 |: John Fowler } 2. R. Nelson Sherwood and Co, 
' 
j 


Nelson, Barr, and Nelson Dyson and Co, 


W. G. Owen 

7. Great Western Railway (No. 2) x os sie ss x | $00,000 | 100,000 | gr 5h R. R. Nelson Sherwood and Co, 
. Hull, Barnsley, and West Riding Junction Railway and Dock ) | W. Shelford | Lowealdoen,endiaicer. -) J.C. Rees 
— -— er ren seit _ sai ) ’ istic eats r G, Bohn j Brooksbank and Galland y i ats 


. Lancashire and Yorkshire Railway ..  ..  .. w. is 2 6 | 960,000 320,000 ag or —— } Chris. Moorhouse Dyson and Co, 
hy ges Mee , : - 
. Liskeard and Caradon Railway mS . es a oe ¢ 30,800 14,300 . S. W. Jenkin Childs and Son Sherwood andCo, 
London and North-Western Railway ag 2. x 7 J — eye d F. Stevenson R. F. Roberts Sherwood and Co. 
5, 5, . - ~ 
. London and North-Western Railway (Ordsall Lane) .. 9,000 | 3,000 | F, Stevenson 1 R. F. Roberts | Sherwood and Co, 
23. London and St. Katharine Docks (Maintenance of Railway) .. 600,000 200,000 - es W. M. Hacon J. C, Rees, 
24, London and South-Western and Metropolitan District Railway Bircham and Co., J. C, Rees, 
Companies (Kingston and London Railway) = se 730,000 243,334 J. Wolfe Barry \ Baxters and Co. Dyson and Co, 


( as 1,000,000 #35; 000 W. Jacomb | Bircham and Co. J.C, Rees, 


5. London and South-Western Railway... J 15 82 | 30,000 , 

‘ ( Deviation Midland Co. § 10,000 
. ‘ " 4 49 
. London, Brighton, and South Coast Railway (Capital) .. Pe K ra i Norton, Rose, and Norton Dyson and Co, 
27. London, Brighton, and South Coast Railway (Various Powers) a. 3¢ a ak | F. D. Banister | Norton, Kose, and Norton Dyson and Co, 
. London, Tilbury, and Southend Railway .. Ne a a 23 96 600,000 200,000 | Pegrarn F’ C. Mathews sss ay 
. Lydd Railway (Extensions) ..  ..  .. —. tees 17 28 160,000 53,333 | Francis Brady Robert W. Perks C. E, Mortimer, 
. Lynn and Fakenham Railway “ “ . . 11 21 300,000 | 100,000 T. Walrond Smith F. C. Mathews Dyson and Co, 
‘| Dey iation ) | | seliaibiiiin 
ch | wiser j + | } George Hopkins ; <7 7. r Martin and Leslie, 
4 | 


1,250,000 | 416,600 


. Maidstone and Ashford Railway 





2. ee ee and Lincolnshire Railway and Cheshire ’ | | 
Lines (Additional Powers) i Ss ‘ iA: zi * Sacré. W. G. Sc 

. Merionethshire Railway . C. Sacré, W. G. Scott 
. Mersey Docks and Harbour Board re 

35. Mersey Railway .. os ae ie 
. Metropolitan Railway °.. as dik 
. Metropolitan District Railway - a Se ne 
. Metropolitan and District Railway (City Lines and Extensions) 


$ | R.B.M.Lingard-Monk | Wyatt, Hoskins, and Hooker. 
(Extension of time) ie Longueville, Jones, & Williams) Wyatt, Hoskins, and Hooker. 
| 650,000 G. F. Lister A. T, Squarey J.C. Rees. 
72 | 270,000 90,000 J. Brunlees, C. Douglas Fox | Baxters & Co., Gill & Archer William Bell. 
; } 250,000 83,300 J. Tomlinson Burchells, Robert W, Perks Sherwood and Co. 
31 ' 200,000 66,000 J. Wolfe Barry | Baxters and Co. Dyson and Co, 
(Extension of time, arrangements'with public bodies, &c.) | Burchells, Baxtersand Co. (Sherwood & Co., Dyson & Co. 


| 


. Midland Railway (Additional Powers) “4 0 30 +| 1,500,000 | 500,000 J. Underwood i oe, 8 «—t Sherwood and Co. 
” —— | ‘ 
2 ‘ ] 

. North-Eastern Railway (Additional Powers) es Se = 7 29 | 1,000,000 332,000 T. E. Harrison Richardson, Gutch, and Co. Sherwood and Co. 
. North-Eastern Railway (Alnwick and Cornhill Branch) - 85 22 375,000 125,000 | T. E. Harrison Richardson, Gutch, and Co. Sherwood and Co. 
. Plymouth and Dartmoor Railway .. he i a 2 eS, a | 120,000 40,000 Galbraith and Church | J.B. Batten and Co, J.C. Ball. 
3. Pontypridd, Caerphilly, and Newport Railway .. - “a 1 —" ;| 45,000 15,000 J. W. Szlumper J. R. Cobb and J. Tudor William Bell. 

. Rhymney Railway i aA $6 i ee ee des 6 45 
Rotherham and Bawtry Railway... 2 ‘a Fa 2 43 


300,000 100,000 C. and G. A. Lundie Bompas, Bischoff, and Dodgson! Wyatt, Hoskins, and Hooker. 
| | 50,000 16,666 R. E. Wilson Few & Co., Bircham & Co. Sherwood and Co. 
. Seacombe, Hoylake, and Deeside Railway ia se on 10 #1 | 132,000 44,000 Galbraith and Church | Geo. Davis and Co. J.C. Rees. 
7, Severn Bridge and Forest of Dean Central Railway... ¥ (Extension of time) ; Keeling and Reichenbach | Burchells William Bell. 

6,000 ) 
Debenture ~ Brunlees and McKerrow | oe “ Tahourdins and Hargreaves. 

stock | 

. South-Eastern Railway (New Lines and Widenings) .. Sy 3 54 1,235,000 — 400,000 
. South-Eastern Railway (Various Powers) +“ as 


( 
. Solway Junction.. Ss ba ae or an i ost 1 65 18,000 « 


D Francis Brady | W. R. Stevens R. W. Cooper, C. E. Mortimer. 

0 16 | 380,000 126,000 Francis Brady | W. R. Stevens R. W. Cooper, C. E. Mortimer. 
| 0 78 )| 

51. Southport and Cheshire Lines Extension Railway ue : 4 Alteration | 90,000 30,000 | J. Brunlees, C. Douglas Fox | Walton and Smith William Bell. 
| 2 4 

. Swindon, Marlborough, and Andover Railway .. os ..| 12 60 | 250,000 83,000 | 

. Taff Vale Railway ‘ . 

. Teign Valley Railway .. on 

Welshpool and Llanfair Railway 

West Lancashire Railway rn nN os 

Whitland, Cronware, and Pendine Railway 

Wrexham, Mold, and Connah’s Quay Railway 


H. Vignolles, J. R. Shopland 


| J. C. Townsend Martin and Leslie. 
: | 4 37 } 100,000 | 33,300 G. Fisher Ingledew, Ince, and Vachell Sherwood and Co. 
| 
| 
| 
| 


on oe on 
we co PO 


oO 


,000 
(Abandonment) | a x | Lake, Beaumont, and Lake Martin and Leslie. 
| c Pe G. D. Harrison Sherwood and Co. 
5 200,000 66,660 | J.Brunlees, C. Douglas Fox | Walton and Smith Lewin, Gregory, and Anderson 
(Extension of time) Henry Robinson Gadsden and Trehearne, . C. Ball. 
66 270,000 9 H. Robertson, J. Abernethy | Evan Morris Wyatt, Hoskins, and Hooker. 


(Abandonment) 


Sas 


@: 
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BILLS FOR INCORPORATING RAILWAY COMPANIES WHICH HAVE RECEIVED THE ROYAL ASSENT. 




























































































— \ | 
Ni 6 | —— . 
NaME OF BILL. Length o oy ~~ _ Proposed | ane Engineers. Solicitors. | Parliamentary Agents. 
ee jack aintonenia Ses as 
staat m. ¢. £ £ ; 
1. Bawtry and Trent Railway and Dock 12 48 400,000 133,333 R. E. Wilson Deed A. _———. ‘ Tahourdins and Hargreaves. 
2, Beaconsfield, Uxbridge, and Harrow Railway 15 62 240,000 80,000 E. Wilson and Co. | ee, yee — ; Durnford and Co. 
3, Bridgewater Railway .. $ = ; : 7 14 135,000 45,000 Wells-Owen and Elwes William Toogood ° J. C. Ball. 
4, Charing Cross and Waterloo Electric ‘elie 0 52 100,000 33,000 | Law and Chatterton. Burchells J. W. Burchell. 
5. Devon and Cornwall Central Railway 13 79 200,000 | ones | J. W. Szlumper Nicholls and Blight, Burchells | J. C. Rees. 
i 7 i) ‘= I} > Wir era ‘ | 
6. Kingsbridge and Salcombe Railway. . | 1 7 160,000 ( 50, poo f | F. W. Fox, W. Lidstone Booty and Bayliffe | Sherwood and Co. 
! ' 
| special ) m 
7, Latimer Road and Acton Railway .. 2 15 120,000 40,000 | E. Wilson — Burchells J. W. Burchell. 
8. Llanganmarch and Neath and Brecon Junction Railway 13 65 | 130,000 43,300 | Robertson and Macintosh Geo. Davis and Co. William Bell. 
9. Metropolitan Outer Circle Railway .. a ee . “a * " | 2,000,000 666,600 | J. Fowler, R. Price Williams | Tages 7 Co. Martin and Leslie. 
| | | | i urchells 
10. North Cornwall Railway - ie " * Ss lf Deviation i 660,000 220,000 | Galbraith and Church Coode, Shilson, and Co. t J.C. Ball. 
dn ( 2 j : Venning and Goldsmith ) 
11. Oswestry and Llangynog Railway ..  .. = «. «) ss] i3 135,000 45,000 | E. Woods |Ashurst, Morris, Crisp, and Co. William Bell. 
, } é ( Hamlin, Whitty, and Co. } 
12, Radstock, Wrington, and Congresbury Junction Railway 14 59 180,000 60,000 R. Price Williams a en Durnford and Co. 
and Anwy. 
13. Regent’s Canal, City, and Docks aad a 18 46 8,100,000 2,390,000 W. H. Barlow, E. Thomas | Higginson and Vigors J. C. Rees. 
14. Rhondda and Swansea Bay Railway. . 20 20 500,000 166,650 S. H. and 8. W. Yockney Stricks and Bellingham J. C. Rees. 
15. Tilbury and Gravesend Tunnel Sentien Railway 4 13 450,000 150,000 A. L. Nimmo, C. Minns W. Howard Russel. 
16. Wimbledon and West Metropolitan Junction Railway .. 2 39 150,00) 50,000 | H. Robinson, R. W. P. Birch Tahourdins and Hargreaves. 
' | i 
SCOTLAND.—ROYAL ASSENT. 
cian icin ana oasat 
. ae 
Na : Length of New, Proposed | Borrowing | - ‘ solicitors. ale aad 
ME OF BILL Railway. Capital. | eceeaa Engineers Solicitors Parliamentary Agents. 
m. ¢. £ £ . } 
1. Callandar and Oban Railway .. * : ha 5 74 150,000 50,000 | John Strain | George Jackson Grahames and Currey. 
2. Caledonian Railway (Additional Capital) . “ a 1,200,000 400,000 an ai | George Jackson Grahames and Currey. 
3. Caledonian Railway (Further Powers) ; és ne 4 % 120,000 40,000 Blyth and Cunningham | George Jackson Grahames and Currey. 
4, Edinburgh Surburban and Southside Junction Railway Sf 3 % Trinble and Peddie Millar, Robson, and Innes William Robertson. 
; Deviati ( Millar, Robson, and Innes 
5. Forth Bridge Railway ; , a . 634,000 211,333 | J. Fowler, B. Baker 4 Ashurst, , Morris, Crisp, f Simson, Wakeford, and Co. 
20 | and Co 
eer 20,000 } | 
6. Girvan and Portpatrick Junction Railway Debenture -| | Tods, Murray, and Jamieson Martin and Leslie. 
stock | 
7. Glasgow and South-Western Railway . ; ; x 1 40 180,000 60,000 A. Galloway | ee ante Sherwood and Co. 
8. Glasgow City and District Railway : 3 10 550,000 183,300 Simpson and Wilson ! H. on ch and f W. A. Loch. 
9. Great North of Scotland Railway Company (Consolidation as 
Conversion of Stocks re a Jameson, Son, and McLae Grahames and Currey. 
10. Great North of Scotland Railw: ay (Vv: arious Pow ers) ; - - Patrick M. Barnett Adam, Thomson, and Ross Dyson and Co. 
2 ae Patrick M. ) R . 
11. Great North of Scotland (Buckie Extension) Railway 25 30 165,000 55,000 { Bly and nee ll i” Adam, Thomson, and Ross Dyson and Co. 
12. Highland Railway 18 24 130,090 43,300 Murdock Paterson ! sane ge Burns } Martin and Leslie. 
13. Kilsith and Bonnybridge Railw ay (a. ¢ Cc.) 8 40 130,000 3,300 | Formans and McCall H. & B. Lamond & MacCredie William Robertson. 
14, Moffat Railway “ 0 21 1,000 | John Wood Thomas Tait Simson, Wakeford, and Co. 
15. North British Railway .. 14 36 205,000 | W. R. Galbraith William White-Millar. Sherwood and Co. 
* This Bill is for nosemmiitiies sa new company. 
IRELAND—ROYAL ASSENT. 
: Length of New) Proposed | Borrowing oi Solici : cial 
iin ot | Railway. | Capital. Powers. nim Satie. Parliamentary Agents. 
m. ¢. £ 
1. Ballymena and Portglenone Railway : Za ill (Extension o of time) we a L’Estrange and Brett Dyson and Co. 
2. Belfast and Northern Counties Railway ; PP 4 13 25,000 8,000 Robert Collins James Torrens and Son Sherwood and Co. 
3. Carrickfergus Harbour Junction Railway (I.C.)* . es ‘ 1 17 7,500 5,000 L. L, Macassey Johns, Hewitt, and Johns Sherwood and Co. 
4. Dublin, Wicklow, and Wexford Railway i — i . John Chaloner Smith — Keogh Holmes, Anlon, and Greig. 
5. Limavady and Dungiven Railway .. ts 55,000 me : Lane Sherwood and Co. 
6. Londonderry and Lough Swilly Railway 0 45 C. E. Stewart Alves M. Munn Muggeridge and Badham 
7. Waterford, Dungarven, and Lismore Railway (Extension of time) Edmund Power | Holmes, Anlon, and Greig 
| } 
* This Bill is for incorporating anew company. 
BILLS REJECTED. 
1 | | | 
NAME OF BILL. Length of | Proposed | Borrowing | Engineers. Solicitors. Parliamentary Agents. 
New Railway.) Capital. | Powers. . 
om - F m ¢. | £ £ 
1. Ascot, Windsor, and Aldershot Junction Railway (I.C.) 10 58 $30,000 110,000 R. Jacomb Hood John Mackrell and Co. J. C. Rees. 
2. Birmingham, Walsall, and Cannock Chase Railway (I.C.) 28 73 | 1,200,000 | 400,000 { R.C. a Loe and t Burchells William Bell. 
8. Central Metropolitan Railway (I.C.).. =} os : 2 23 | (Notspecified) A. S. Hamand, R. Walker ‘ Rs Barker Hanly and Fellows. 
ms , a a ( John Wood, umband Howson, E. L. ie A 
4. Cleator and Workington Junction Railway. . 17 36 | 200,000 66,600 AB “Strongt = Wangh or —. } Dyson and Co. 
5. East and West Yorkshire Union Railways (I.C.) .. 24 «44 | 510,000 170,000 Me Paterson, J. W. H. White | Teale and Appleton J. C. Rees. 
6. Forcett Railway (Extension) . 2 6 | 12,000 | 4,000 T. F McNay } : Thompson, Richardson Durnford and Co. 
7 P - ( Trevor F. Thomas, Smith and Lawrence, ) as 
7. Glyncorrwg, Rhondda, and Swansea Senin Railway a. C. ).. 1 8 500,000 166,000 ( Kinipple ail roesie d Norton, Rose, and 0 a ; Dyson and Co, 
8. Hounslow and Metropolitan Railway (Twickenham Extension) 2 67 135,000 45,000 J. Wolfe Barry, H. M. Brunel { ein Son anh Race , Wyatt, Hoskins, and Hooker 
9. Lambourn Valley (Light) Railway (I.C.) 12 45 75,000 25,000 William Jackson | ae — : William Bell. 
10. Manchester and Milford Railway. (Arrangement of affairs) - ee T. White and Sons William Bell. 
11. Mid-Cornwall Junction and Padstow Railway (1. c ) 10 17 250,000 83,000 J.G. L. Stephenson H. F. Whitefield John Sandes. 
12. Oxted and Groombridge Railway .. a a re a 2 68 300,000 100,000 J. Wolfe Barry Cope and Co. H. E. Brown and Baker. 
13. Romford and Tilbury Raiiway (I.C.).. ll 75 300,000 | 100,000 H. L. Shirley C. J. Mander {William Bell. 
14, Sutton and London, and South-Western Sentten Railwa: ay dial Cc. .) 3 5 120,000 | £0,000 E. Wilson, W. Hall Fowler and Co. Hanly and Fellows. 
15. Swansea, Oy: stermouth and Mumbles Railw ay : 100,000 20,000 Hughes and Sons William Bell. 
16. Thames Deep Water Dock Railway .. Se a3 Ha 4 72 et | a | y T. Atchison Tahourdins and Hargreaves William Bell. 
17. Westgate and South-Eastern Junction Railway au ce) .«. ..| 6 45 132,000 | 44,000 John Russell George Davis and Co. Hanly and Fellows. 
y | « I « ny { S. F. and H. Noyes, ? ins 
18. Windsor and Ascot Railway (I.C.) .. re sy afi a ll 15 | 300,000 100,000 J. Gardner 7 Phillips and Randle Ford [ Sherwood and Co. 











Note.—‘‘ LC.” denotes that the Bills were for incorporating new companies, 
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ILLUSTRATED PATENT RECORD. 


rr 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

OCTOBER 9, 1882. 

In the Cases of Inventions communicated from Abroad the 
Names, dc., of the C 
after the Applicants’ Names. 


Yommunicators are given in Tialics| Oct. 6! 





| 
Nos. 
and 


| 
| 
| 


Dates. 
Oct. 
1682 | 
4693 | 








| 


AMES, &c., 
oF 4 APPLICANTS. 


| 
| ABBREVIATED TITLES, &c. 
| 





—_. — 
F. Sang, London. 
E Edwards, ianken. 
A. F.8t. oe Red- | 
hill, 


Phillips 
E. pie "Tenkse, | 
= ‘A. 7. 


eorge, Redhill. 
A. * St. George, Red | | 


A. Wilson, Hands- 


worth. 
H. C. Bull, Brooklyn, 


G. M. Tagore, London. | 
8. Sturm, Cologne. 
y. La Société 


P. Garcet et Nisius. 


G. Lowry, Salford. 

Jensen, Klein. 

B. J. le a New 
York, U. 

zs. ex South 


Norwood. 

e% Wise, Stanley. | 

E, Vaughan and J. 

* Wattn, West Brom- 
wich 

Thompson. Rouif. 

Boult. Gridley. 

W.Johnson, Liverpodl. | 

W. Briscall, Liver 

B. W. Webb, H. P. 
Jenson, & J. LAS 
London. 

Clark. Foz. 


E. W. Parnell, Widnes, 
and J. Simpson, 
Liverpool. 

J, Bateman, London. 


| I. Briggs, Wakefield. 
| J. Gordon and J. Gray, 


London. 


| 
J. ‘Hopkinson, West- 
| J. n bate, 


Great 
Har 


:2: a Preston. 


Sack, 
** La Com- 
Générale 


Redfern. 

Brewer. 
pagnie 
des Fibres Cosmos.” 


| J. Findlay, Glasgow. 


Lake. Sail. 

Lake. Wilson. 

Barlow. Boldt and 
Vogel. 

Barlow. Henry. 

Lake, Roe. 


E. Maa Birming- 


on "Lindauer. 
J. Drewitt, Peckham. 


Haddan. Schatte. 


Beck. Violette and 
Buisine. 

F. Brown, Bedford. 

C. T. Kingzett, Totten- 
ham 


J. Roberts, Oldham, 
and G, Travis, Fails- 


worth. 

F. F. Benvenuti, 
Swansea, 

A.E. Porte, J. Lesware, 
and J. Chancellor, 
Dublin 


A. Gandebein, Brussels. 


Benson, Stadler. 

H. Sutcliffe, Halifax. 

W. Edwards, Wolver- 
hampton. 

H. Hancock, London. 

J. Bond and H, J. 
— Darling- 


Clark, Cutler, Cut- 
ler, Cutler, and 
Thompson. 

Abel, Keuleauz. 


F, J. Emery, Burslem. 
Wirth. Dannhorn. 
Johnson. Sylvestre. 


A. W. Child, and G. B, 
Childs, London. 

Lake, Badoil and 
Lienders. 

R. Kennedy, Glasgow. 


4753 | J. H. Davis, London. 


4754 | R. Blaketorcugh, 


brig..0use, 


| Manufacture of bi-carbonate of soda. | 
Machinery for excavating earth. 
| Generating and utilising electricity. 


| Electric lamps. 


Electrical accumulators. 
| Apparatus for making gas. 
Tricycles. 


Prevention of +. 
Stoves, ranges, 
Appliance to assist in swimming. 


Bedsteads, mattresses, and pillows, 
Refrigerators, 
| Bedsteads, lounges, &e. 


Vessels for domestic use, 


r 
Apparatus for making r bags. 
| Stand for bicycles, &c. _ 


Spring motors. 
| Ganoantrating sulphario acid. 
Carriage coup. 


a Hectic belis and alarm clocks, 
| 
| 
= for loading and unloading! 
vesse | 
Manumchare of alkalies, | 
| 
| Stoves and fireplaces. 
| Spindles and attachments for spin-| 
ning or other frames. 
| Dynamo and magneto-electric ma-| 
chines and electro-motors 
a “Semonand in electric — 


ae 

ag for spinning or doubling. | 
Steam- boilers, 

Treatment of fibrous plants. 


Furnaces for burning petroleum. 
———— of elastic fabrics. 

Bicycle sea’ 

Door lock @ or a checks, 


Trapping sewers, 
Sharpening the calks on horseshoes, | 

(Complete speciyication.) 
Velocipedes. 


Chiming clocks. 
— spindles to locks and 


| 
| 
| 
| 


a. of luminous paints or 
colours. 
ntegral extraction of the «pecan 
principles of fatty bodi 
Furnaces for consuming ana. 
Secondary batteries, 


a radiation from steam- 
ilers 


Fountain penholders, 

Meters for recording quantity of elec- 
tricity. 

Ventilators, 

Call apparatus for telephone lines. 
(Complete specification). 

Bicycles and tricycles, 

Plantation and other hoes, 

Fastenings for doors, &c. 

Converting cast iron into steel. 


Grain dryers. 





Apparatus for starting, ee. and | 


| 


usical tops. 
Preparation of zinc plates for printing. | 
Busts, stands for exhibiting costumes, | 


Tanning material and method of ob- 
taining same. 

Intensifying fluorescent bg phosphor- | 
escent electric lightin, | 

Air compressing and water pumps for rl 





| Oct. 7 


NAMES, &c., 
OF APPLICANTS. 





4755 | E.G. Westfield, Liver- | 


4756 | , London. 
$757 | De Pass Korting. 


a158 J. mee Addie, Glas- 
4759 | W. sand C. a 0. w. 3. Hamer, 


4760 | 8. in Warrington. 

4761 CF. and A. Craven, and 
W. Allan, Bradford. 

oe 1 Trotter. Lindberg. 

: R. Mosley, London. 

igi Reckenzaun, Ley- 
+ ee 

4765 | Lake, Senter. 

4766 

4767, 


| Gas engines of the non-compression || 


Secondary voltaic batteries. 

— for mixing water with gas 
or s 

= ammonia from furnace || 


| ABBREVIATED TITLES, &c. | 
| | 
| 
| 


adeesins for measuring water a“ 
ther fluids. 


Preventing waste in spinning sia! 


Revolving lamps for lighthouses. 
Burner for gas tires. 
Electrical apparatus for the propul- 
| _ sion of boats. 
 — —— and journal and || 
ot. 
Double-barrel Seal arms. 


Facilitating the, tapping of barrels. _ 


| 
| 
| 
| 


D. Bentley ant W. 
HD. lish, Bi 
: Eng ir- 
ingham. 


J. . ce Smith, College | 
wae New York, 


US. 
A. Nelson and A. C. 
Thomson, Walkin- | 


shaw. | 
Egells, | 


4768 


4769 7 of carbonaceous minerals || 


4770 
4771 
4772 
4773 


4774 
4775 


4776 
4777 


Cooling and refrigerating liquids, | 
Production of the electric light, &c. | 
New compound used in dyeing. | 


Pieper. 
0. G. Pritchard, Penge. | 
W. E. Aykroyd, Brad- 


ford. , 
E.G. Wastfield,'Liver- | Gas engines. | 


1. 
nC Bull, Brooklyn. | Boiler for generating steam. 
F. Hoyer, Liverpool. | F — paper to printing ‘eaten 
T. Casson, Denbigh. | | orga 
R. Tatham, Rochdale, | | Electrical communication on rail-| 
| 


ways. 
4778 | Telephones. 


4779 
4780 


4781 
4782 
4783 


4784 Riwards. Poncin. 
4785 | G. G. B. Casero, St. 
| Et.ezue. France, 
4786 | E. G. Wood, London. 
4787 | Johnson, Lufbery. 


4788 | Lake, Holmes. 


4789 | Boult. Kolk, Gursch, 
and Ktemm. 


H. B. T. Strangways, | 

London. yal | 
Wolff. La Cour. | tora J synchronous movements. | 
8. F. Walker and F, G, | Electric lamps. 


liver, 
A. Knott, Balsall | | Improvements in watches 


-- 
W. ti Brice, Liverpool. " Elevators for grain 
“= urdle, Southamp- Opening and closing window sashes, 


| Carding engi 
Treating —_ to obtain flour of 
flax. (Complete specincation). 
Producing the limelight. | 
Machines for moulding pipes and for }| 
covering telegraph cab. 
| Scouring or working hides, &c. || 
(Complete specification). 
| Typefounding, &e, 


| Velocipedes, 


aro) g. Boizet, Paris. 
W. Maynard 
Ou 9| _ York. 
4793 | E. Sturge, London. 
4794 | Edwards, Chevallot. 
4705 | Haddan. Gebhart. 


4796 | Sir J. N. Douglass, 


Dulwich. 
4797 | C.A-Parsons,R.C.Par-| Steam and other fluid pressure 
—, and J, H. Kit | engines, 


i 
| son, Leeds 
4798 | x mg. Daughters, | | Machine for tousing horsehair. | 


London 
4799 | J.M. Belles, Keighley, | Machines for cutting out cloth. | 
4800 | ‘ Wightman, Ret- | oo the flow of water under) 


pre: 
4801 | | ¢. e iracowal and | spinning and doubling cotton. | 


Bar- | 


| A new game. 
New | Treatment of hides and skins, 
| Manufacture of aie 
| Filtering apparatus. 
Pre fibrous substances, (Com- | 
plete specification). | 
Burners, 


| in = 
4802 | W. H. Beach, Wood- 


Apparatus to be applied to tap- holes 
| _ field, Stafford. | 1s, 


and vent holes of barre 
4803 | W. Britain, London. | Gearing for bicycles, &c. | 
4804 | R. Smith, Sherbrooke, | Propellers for vessels. (Complete spe- | 
| uebec, | evjication). 

4805 | ‘ Swann, Nottingham.) Elastic terry web. 
4806 | J. Hornsby, J. Inno- | Harvesting machines, 

“cent, aes G. i Rut- 

ter, Gran 
4807 | Lake. 
4808 | C. Vaux, Doncaster. 


ing berths. 


M wi ons n. | Self-levelling slee de 
ying beer. 


| Solutions for cl 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


I.—Announced October 10. 





No. | Name. " Name. No. | Name. 
1882 | 1882 
2400 3986 
2943 | Aron. 3988 
3336 | Greening & 
| Barker. 
3421 | Thompson 
(Heber). | 
3579 | Fell. | Harrison. 
3865 | Ingleby | Macdonald & 
| (Ziegler). | Macdonald, 
3952 | same and 76 | Handtord 
Stuart | (Edison). 
| Wortley. | Johnson 








Bennett and 
Walker. 
| Brophy. 
| Barnett. 
3 | Alexander 
(Potts) 


Barnes. 
Hunter and 
Thomas. 

Tomlinson. 
Terlinden. 
Lea. 
Rees. 


Bourdon. 


3990 
3992 
4015 
4261 
4283 





4347 | 
4353 
4355 


a we) 
Covering wire for electrical purposes. || : 


= attainment of oil, gas, ammonia, | i} ; 


No. | Name. 





Dransfield & 
Issett. 
Clark 
(Schweizer). 
Shanks. 
Morgan- 
Brown 
| (Sehmidt). 
MacLeod. 
Conlong. 
Haddan 
(Bergmann). 
Stevens and 
Major. 
Silverman 
Willans. 
Lake ( Wides- 
trom). 
Bauder. 
Sloan. 
| Rawley. 
Cookson. 
Burnet. 
Neil. 
Wekey. 
| Buckland. 
Abel (Osen- 
brick). 


1882 
4403 | Pitt (Tap- 
| ponnier). 
4005 | Smith. 
4409 | Brocklebank. 
4411 | Von Nawrocki 
(Verein 
| chemischer 
| Fabriken. 
Lenn. 
Wilson. 
Barlow. 
(Daimler). 
Brockie. 
Brown and 
eee 


4413 
4415 | 
4417 


4419 


e 
(Buzolich 
& Smith). 
Nicholl. 
| Lloyd. 
| Watt. 
Spong. 
Stoy. 
Currie. 
| Ingleby 
| (Anke). 
Braithwaite. 
Alexander. 





1689 





_| Riddell. — 


No. | Name. 


-_—_—_— 


Cruikshank, 
“455 Baird 
4457 
4459 


oan 
Lake 
(Brown). 
Swan. 
Chambers. 


4461 
4463 
4467 
4469 | 
4471 | 
4473 | 
4475 | 
4477 
4479 
44381 
4483 
4485 


Hain (Hain). 
Glover, 
MeNicol. 
Wenger. 
Duffield. 
| Thompson 
(Sauget, 
Aubertin, 
& Grangier) 
Imray 
(Dandenart) 
Crossley. 
Lake 
(Usher «& 
sickerman) 
Lake 
(Dickinson) 


4487 
4489 
4493 
4495 | 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Cerresponding Numbers in Lists of 
Applications for Patents, 





No. 


Name. 


| No. 


Name. 





1882 
4688 Boult 
(Mack and 


| ; Deeds). 


1882 | 


| 


Lake (Roe). 


aa 

No. | Name 

1882 | 

4740 | Benson 
(Stabler). 





NOTICES TO PROCEED. 


1,—Time for entering Opposition expires Friday, 


October 27, 1882. 





No. | Name. 


2 | 

2558 | Williams. 

2660 Hallett. 

2567 | Rose. 

2571 | Phillips and 
Phillips. 

2573 | Hallett. 

2578 | Thompson. 

2605 Blake. 

2607 | Lindsay. 

2620 Grimshaw. 

2629 | Kennedy. 

2638 | Allen. 

2672 | Lake (Young) 

2689 | Gedge 


No. Name. 


No. Name. 





1882 
2736 
2841 
2891 
3085 


Clayton. 
Barclay. 
Dixon, 
Gedge 
(Leach). 
Lake (ioe). 
Johnson 
(Miller). 
er. 
Shorrock & 
Shorrock. 
Sutherland. 
Barrett. 
Sutherland. 


3177 
3199 
3323 
3310 
3864 
3878 
3908 





(Paine). 





3928 | Jones. 


1882 
4036 Espeut. 
4060 | Toye. 
4064 | Schén. 
4084 | Allen. 
4088 | Stevenson. 
4229 | Leather. 
4263 | Lancaster & 
| _ Slater. 
4351 | Terlinden. 
4633 | Haddan 
| (Abbot). 
4688 | Boult 
| (Mack and 
| Deeds). 





II,—Time for entering Opposition expires Tuesday, 


October 31, 1882. 





2666 


No. 





2637 | 
2640 | Edwards. 
2642 | Ayrton and 
| Perry. 
2643 | Woodward. 
2650 | Wetter 
|  (Papke). 
2653 Stone. 
2655 | Hope. 
2656 | Harris. 
2661 | Blyth and 
| Peebles, 
Reeve. 
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operating the engine, in the construction of a submarine fort and 
in general details. The claims were twelve in number, of which 
eight are now disclaimed. The four remaining relate to the use 
of quicklime as previously stated, the construction of a submarine 
fort for facilitating the launching and controlling of the torpedo 
boats, and to the grappling apparatus. (Disclaimer and memo- 
randum of alteration. September 6, 1882). 


4987. Propelling, Firing, or Operating Torpedo 
Boats: W.R. Lake, London. (J. L. Lay, Paris). [8d.J— 
These improvements in working or controlling torpedo boats com- 
prise apparatus for heating the carbonic acid gas used as the motive 
power, and electrical apparatus whereby the carbonic acid gas en- 
gines are started and stopped as required, and the other parts of 
the machinery controlled by a cable connected with a station. The 
five claims ‘are by the present disclaimer reduced to four ; the 
suppressed claim related to means for indicating the position of a 
torpedo boat making a night attack, consisting of a rod carrying a 
light and provided with a sliding cover operated from the station. 
(Disclaimer and memorandum of alteration. September 6, 1882). 


1881. 
5434. Life- Preserving Mattr s: G G. de L. 
Byron, Brighton, Sussex. (2d.)—Two longitudinal bags 
and a transverse bag are connected together and filled with elastic 


cotton. (December 13, 1881). 
1882. 
864. Furnaces for Burning Heavy Oils and other 
like Combustibles: J. H. Johnson, London. (la 


Société Nouvelle des Forges et Chantiers de la Mediterranée, 
Paris). (6d. 8 Figs.|—The heavy oil is maintained as thin as 
possible by steam and a strainer, and is supplied by means ofa 
pipe to an oil distributor, composed of an outer horizontal pipe, 
enclosing a tube fitting tightly, but capable of sliding longi- 
tudinally within it. The sides of the inner tube are of unequal 
thickness, and the upper side, which is thinnest, is provided with 
a long slit or opening, whilst its under side is provided witha 





number of holes which "correspond with wpples on the outer tube. 
The oil passes through the nipples into open feed pipes F, by 
which it is delivered through sloping channels to the burner K. 
This consists of a series of channels or grooves, gradually increas- 
ing in depth, and terminates in a gutter L to receive the unburnt 
part of the oil. Air under pressure enters at R, and, after sing 
under the sole of the furnace, is directed on to the burner by the 
deflectors, which can be regulated to vary the area of the air 
inlets. (February 23, 1882). 


979. Washing Coal: H. J, Allison, London. L. 








Coppée, Mons, Belgium.) (1s. 12 Figs.]—The coal to be washed 
is divided into several categories and delivered to the washing 
casings by gravity or the flowing of water, after which it passes 
out in travelling buckets to vibrating sieves and falls directly into 
the charging hoppers for delivering the washed lumps. (February 
28, 1882). 

983._ Machinery for Scouring and Washing Wool, 
&c.: J. and W. McNaught, Rochdale. (10d. 17 Figs.|— 
The invention relates, firstly, to mechanism, consisting of 
eccentric wheels or their equivalents, for giving a quick return 
motion to the forks or toothed frames in such machines. 
Secondly, to mechanism for propelling wool in and delivering it 
from a washing machine, by preference at the level of the liquor in 
the trough. There are several modifications of this part of the 














invention, one of which is illustrated herewith. The ordinary 
swing rakes f are combined with a toothed delivery frame gy. The 
former are driven by crankshafts f1 operated by eccentric 
wheels gl g?. The latter is bolted to a bar g+, andis driven by a 
crankshaft and a cam in such a way that the prongs describe the 
curved path shown in dotted lines. Thirdly, the mud and 
deposit below the false bottom in the tank is swept out from time 
to time by a jet of steam which breaks up the sediment and 
mixes with the moving stream of liquid. (March 1, 1882). 


Hose Couplings: J. C. Hudson, London. [éd. 
11 Figs.]—These consist of two parts fastened to the hose by 
binding with wire as usual. In the one is an internal circular 
recess, which contains catch plates that take into a groove in the 
outer circumference of the other part. (March 1, 1882). 


Gas Motor Engines: J. Fielding, Gloucester. 
(10d. 17 Figs.|—This invention is partly an improvement on 
that described in Specification 532 of 1881. In the first modifica- 
tion the cylinder is bored out to two diameters, and is provided 
with two pistons rigidly connected by a rod or trunk. The work- 
ing piston, that receives the impulse, is in the rear or smaller 
part of the cylinder, and is made long enough to cover an annular 
port, situated near the forward end of its part of the cylinder, 
except for a short period at each end of its stroke, so that this 
port is put in communication alternately with each end of the 
cylinder. The front piston and the forward or larger end of the 
cylinder constitute a pump to draw in the gas and air, while 
the intermediate portion, whose volume, at the extreme outstroke, 
is represented by the difference of areas of the two pistons multi- 
plied by the stroke, acts as an air pump. The object of this 
latter pump is to deliver a charge of pure air into the annular 
port, when the entry of combustible mixture is completed, in 


























order that a stratum of inert fluid may be interposed between the 
glowing products of combustion and the new charge, when the 
latter is sweeping the former out of the cylinder. The operation 
of the engine is as follows: during the instroke of the pistons air 
is drawn into a casing surrounding the cylinder by the backward 
motion of the front piston. In its passage the air sweeps over a 
perforated surface from which gas.issues, and becomes thoroughly 
impregnated thereby. At the same time the pure air, drawn by 
the previous outstroke into the space between the two pistons, 
is compressed until the working piston passes beyond the 
annular port, when it enters the casing by that opening, in- 
terposing itself between the port and the combustible charge 
already in the casing. The explosion of a charge, received 
previously to the one we are considering, now takes place, 
and both pistons move outwards, the forward one compressing 
the combustible mixture from the forward part of the cylinder 
into the reservoir. Just before the main piston reaches the 
annular port, the exhaust valve is opened, and then the com- 
pressed charge in the reservoir, preceded by the stratum 
of pure air, enters the cylinder and sweeps out the products of 
combustion. The next instroke compresses the charge in the 
cylinder, and soon. Inasecond modification, illustrated by the 
figure, instead of the front part of the cylinder being utilised as a 
pump, a separate pump driven from the crankshaft is used. This 
pump is made of a somewhat larger capacity than the volume 
swept by the main piston. A space equal tothe difference between 
these two volumes is filled at each stroke with atmospheric air 
only, so that the pump supplies a quantity of combustible mixture 
equal to the volume of the main piston stroke, and also a surplus 
of pure air acting as a barrier as described above. When the 
annular port is uncovered near the end of the forward stroke 
the new charge is deliveredjby the pump through the port into the 
cylinder, and when uncovered near the end of the return stroke 
the pump draws in air through the port, which thus acts both for 
inlet and delivery, while the main piston acts as a slide valve, 
and an air inlet valve. The gas valve is closed slightly before 
the end of the pump’s stroke. A is the working cylinder, E the 
pump driven by a crank, 120 deg. in advance of the main crank, 
I the annular port, K the gas supply pipe. The ignition may be 
effected by breaking the circuit of a dynamo machine at a point 
within the cylinder. (March 1, 1882). 


1004. Ships’ Logs: F. Webster, London. (W. Web- 
ster, Ship Albvon at Sea). [4d. 2 Figs.)—In order to detect when 
the blades of a log cease to revolve by reason of some obstruction, 
which causes the body of the log to turn, the torsion of the log rope 
— into action, and makes a bell or gong to sound. (March 2 
1882). 


1005. Boiler Tubes or Flues, &c.: W. H. Wood, 
Cookley, Worcester. [6d. 10 /igs.j|—Boiler flues con- 
structed according to this invention are made in lengths which are 
either conoave or convex in the direction of their length, that is, 
either smaller or larger at the middle than at the ends. These 
tubes may be connected in any convenient way, as by welding or 
rivetting, or by the aid of T rings as shown in Fig.4. They are 
bent by means of a mil] having three rolls C, D, E, shaped to the 
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required convexity. The plate K is passed through the rolls until 
it is benttoa circle, and also brought to the desired configuration. 





























The collars E2 E3 serve to flange the 


> edges of the plate when 
desired. (March 2, 1882). 

1006. Draw-off Cocks: S. B. Goslin, London. [éd. 
2 Figs.}—These are a combination of draw-off cock and spring 
safety valve, which opens when the pressure is higher than it 
should be. The body of the cock is formed with a diaphragm, on 
the upper side of which the spring valve is seated and may be 
lifted at any time by turning a screw. (March 2, 1882). 


1007, Damper Regulator : 

(V. H. Hollock, Brooklyn, U.S.A.) [6d. 2 Figs.J|—The device 
consists of a plunger, weighted according to the pressure required, 
and controlling the damper by means of achain or cord passing 
over pulleys. The plunger works in a cylinder, and is operated by 
the pressure of the steam in the boiler, which, when overcoming 
the weighted plunger, closes more or less the damper, or vice verad. 
(March 2, 1882). 

1016.* Apparatus for sMosanring Cloth, &c.: J. 
Darling, Glasgow. [2d.}]—Is a box to which is fitted a spindle 
carrying a measuring tape which may be wound or unwound from 
the outside by turning the spindle. (March 3, 1882). 


1017. Insulating Ap atus for Overhead Tele- 
graph Lines, &c, : J.S. Lewis, Birkenhead. [6d. 8 Figs.) 
A horseshoe-shaped clip with two hooked ends is slipped on the 
wire and a screw-threaded portion of the insulator is screwed into 
the loop thus formed. A lathe for chasing the screw on to the 
clay insulator is also described. (March 3, 1882). 


1018.* Velocipedes: G. Singer and R, H. Lea, Co- 
ventry, Warwick, ([2d.)—Refers to a driving motion in which 
the two side wheels are the driving wheels. (March 3, 1882). 


1019. Fire-Resisting Bricks and Blocks: C. J. 
Mountford, Birmingham. ([2d.)—Are made of a mixture of 
asbestos and silicate of soda or potash with or without fireclay. 
(March 3, 1882). 

1020. Apparatus for Transmitting and Receiving 
Sound; J. Rapieff, London. [6d. 11 #igs.|—Theapparatus 
is arranged on the differential principle. An induction ooil is 
wound with two primary circuits which, when traversed by equal 
currents, neutralise each other’s action. There is a microphone 
in each circuit, and these two microphones are so arranged that 
a given sound wave produces exactly opposite effects upon them, 
that is, it increases the resistance of one and diminishes that of 
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the other, and so destroys the equilibrium in the induction coil 
and induces a current in the secondary wire. The contacts m n 
and the coil c may be arranged in any suitable manner, in addi- 
tion to that illustrated, one convenient disposition being to place 
the contacts in the sides of a Wheatstone bridge and the bobbin 
in the bridge itself. In such a case there need only be one primary 
wire. The microphones may be furnished with sound receivers. 
(March 3, 1882). 

1021.* Door Rods and Springs: L. Lenzberg, Lon- 
don. [2d.}—That end of the rod which is connected to the bracket 
on the hinge side of the door is formed with a spring hinge joint 
so adapted to the rod that it always tends to close the door. 
(March 3, 1882). ; 


1022, Elevatin: ag eg for Discharging Grain 
from Ships, &c.: W. Blythe, Liverpool. (8d. 6 Figs.)— 
The novelty lies in withdrawing the grain from the lower portion 
of the bulk instead of from the surface. To this end the elevating 
appliances are enclosed within a tube, which is forced deep into 
the mass of the grain. .The tube may be provided with a screw 
thread on the outside like a mooring pile, or it may have the 
thread inside it. In cases where the grain is raised by a screw, 
after the manner of a creeper, the same screw may also serve for 
carrying the tube downwards. In some jcases a leading point is 
used, as is an Abyssinian well, and is subsequently withdrawn. 
(March 3, 1882). 

1023. Indicating and Re ting the Current of 
Electric Generators: T. J. dford, London. (7. A. 
Edison, Menlo Park, N.J., U.S.A.) [8d. 5 Figs.}—The inven- 
tion relates to means for indicating to the engineer in charge of 
an electric lighting station when the lights are above or below the 
desired limit of candle power. Three ways of accomplishing this 
are described in the specification, two being illustrated in Fig. 1 
herewith, and the third in Fig. 2. The bell shown on the left hand of 
Fig. 1 is set in operation whenever the difference of electromotive 
force at the poles of the machines exceeds or falls below a given 
amount, the action of the bell being stronger in the former case 
than the latter. A is the generator, 1,2 the main leads, and 3, 4 
a derived circuit. This circuit contains a resistance R and an 
electro-magnet,B ; 5, 6 is ashuntcircuit around the resistance R,and 
including the resistance R! and the bell e. The armature of the 
electro-magnet B is upon a lever C, the free end of which can 
make contact with either of the terminals ¢ c!, or can stand between 
the two, where it will be held steady by the movable stop Cl, 
which is drawn by its spring against the pin b. When the dif- 
ference of electromotive force between the leads is too great, 
there is an increased current in the magnet B, which attracts its 
armature, moving its free end against the stop c. Acircuit is thu 
completed through 3, 5, C, c, d, g, R1, 6, and 4, and the bell rings 


S. P. Wilding, London. | 


sprind b overpowers the magnet, and the lever C moves towards 
the contact cl, and then the circuit is through 3, 5, C, cl, R2, d, 
g, R1, 6, and 4, and the bell is rung, but with less force than 
before, on account of the decreased current and of the extra re- 
sistance R*. After the alarm is given the engineer varies the 
resistance of the field magnet circuit by the lever r and resistance 
coils R!. To prevent injury to the generators by too great current 
a safety catch wire is inserted in one of the mains, and a shunt, 
including a bell 7, isformed round it. When acurrent is gene- 
rated that is greater than the carrying capacity of the wire loop, 
it will fuse the catch, and the bell will then come into action, the 
current at the same time falling to a safe amount on account of 
the increased resistance in the circuit. Fig. 2 illustrates an 
automatic appliance for increasing or diminishing the resistance 
of the field magnet circuit according to the requirements of the 
system. A isthe generator, 1, 2 the main leads, 3,4 a derived 















































circuit which i: agnet coils, and the resistances B ; 
5,6 a second derived circuit comprising the resistance D and 
magnet .C. The office of this magnet is to hold the lever E 
midway between the two contacts ed, when the difference of 
electromotive force is normal, and to move it, or allow it to move, 
against one of them when the regulation has to be effected. F F! 
are two clectro-magnets, each with an armature lever that works 
like the hammer of a trembling bell when a current is flowing 
round the magnet. When the lever E comes against the contact 
d the circuit of the magnet F! is completed, and the pawl H! 
rotates the ratchet wheel v1 and arma to cut some of the resist- 
ances B out of the magnet circuit. On the contrary, if the lever E 
makes contact with ¢ the pawl H producesthe contrary effect. The 
movable stop g insures a certain amount of stability to the system 
and prevents the apparatus being in a constant state of reciproca- 
tion. (March 3, 1882). 


1030. Colouring Matters for Dyeing and Printing: 
C. D. Abel, London. (C. A. Martius, Berlin). (4d.J)—Red and 
brown azo coloursare produced by combining anthrole with diazo 
compounds such as diazobenzole, diazotoluole, &. The process is 
thesame as the one now in use for the production of the azo 
colours. (March 3, 1882). 


1033. supe for Shaping Heated Glass: F. 
Wright an . W. W. Mackie, London. (6d. 3 Figs.|—Is 
somewhat similar to a lathe. The glass to be operated on is 
brought by the movement of the headstocks or slide rest under the 
influence of flames whilst it revolves. Compressed air is supplied 
through tubular mandrels for blowing purposes. (March 3, 1882). 


1034. Galvanic Chains: C. D. Abel, London. (4. L’ 
A. Kraehmer, Dresden). {4d. 4 Figs.J)—Each link is composed 
of a zinc plate and copper plate stitched face to face with a layer 
of felt between the two. The copper plate of one link is hinged 
to the zinc plate of the next and soon. (March 3, 1882). 


1035. Stoppering Bottles: W.W.Macvay and R. 
Sykes, Yor. (6d. 17 Figs.)—The inside or outside of the 
bottle neck has sections of screw threads on it, and a metal bush 
or caps is similarly provided like the breech-block of a gun. The 
bush or cap is slipped into place and is fastened by a partial revo- 
lution. Moulding tools for forming the bottle neck also con- 
stitute a part of the invention. (March 3, 1882), 


1036. Manufacture of Carbons for Electrical Pur- 
poses: H. Liepmann and P. S. Looker, London. [6d. 
3 Figs.}—The carbons are made from the waste of Corrosso, or 
vegetable ivory, after it has been submitted to destructive distilla- 
tion or to carbonisation by heat, acid, or caustic alkali. The carbon 
obtained is ground to a fine powder, and boiled in a vacuum with 


ae the 1 
macs the b 





a saccharine solution to give it binding qualities. Thus prepared 
it is compressed ina mould, and, after drying, the pencils are 
boiled under a vacuum in asolution of sugar, and are finally car- 
bonised at the lowest possible temperature, likewise in a partial 
vacuum. The figure shows a mould for making three carbons at 
a time. The lower half has removable dovetail ends; B is the 
upper half forming part of the ram of a hydraulic press. 
(March 3, 1882). 


1037. Rotary Air, Gas, or Vapour Pumps: R. 
Skene, London, [6d. 4 Vigs.|—This appears to be one of 
the ordinary types of rotary engine. The point of novelty lies in 
the means for lubrication. Beneath the outlet port there is formed 
a chamber filled with a liquid that is not miscible with the fluid 
that the pump is forcing. From the bottom of this chambera tube 





If, on the other hand, difference of potential be too small, the 





Ae} 
pistons are embedded. The pressure of the flui ‘A 
cant into the cylinder, while the action is pone a + lhc 
by a tube from the exhausting side of the pump, whic ccoTK 
vacuum in the said cylinder. Should any of the 2B my 
carried past the receptacle it is caught by a special vessel whi h 
separates it from the body that is being pumped. (March 3 1882) 


1038.* Pumps: H. Gardner, Lond Yi 
and J. Shaw, Normandale, Ontario). (2d.|—'The Bd pe 
are stationary and the barrels reciprocate. (March 3, 1882). _ 


1039.* Stoves and Grates: G. Gore, Balsall 
and W. Morris, Blackheath, | (2d.)-The trek eats 
inserted below that which is already incandescent. (March 3, 1882) 

1040. Safety Valves, &c.: W. Brierley, Roc 
and M. Mitchell, Bacup. [ls. 4d. 19 Fige\ The dale, 
tion shows one form of safety valve according to this invention 
The part a is bolted to the boiler and carries a pipe a2, at the top 
of which is the seating b. This seating is circular and globules 
and a tube rises from it having a series of slits b) all round. From 
the plate or disc at the top of this tube,a central tube }2 descends 
The valve b3 is dome-shaped and is screwed to a tube b4 with holes 
in {it for the escape of steam, and a flange to carry the weights 
The steam passes up the central pipe and through the slits into 
the interior of the valve, and when escaping it is diverted upwards 
by the dished part round the seating, and its reaction tends to 


























give lift to the valve. Several modified arrangements of this dome- 
shaped valve are illustrated in the specification. According to 
another part of the invention the safety valve is raised by a steam 
iston, when the pressure attains a given amount. The steam 
orces a column of mercury up a pipe, and when it has reached a 
certain level the head of the column operates a valve, which 
admits steam to a cylinder and so raises the safety valve. Or 

rt of the load of the valve may be mercurial, and may be 
gradually steam borne, as the pressure rises or when the valve 
lifts. (March 4, 1882). 


1041." Hose Coup! : J. Westley, Chorley, [2d.) 
—The two parts are locked by catch bolts, but the specificatien 
an clearly describe the details of the arrangement. (Magch 4, 


. 


188; 


1042. Manufacture of Wood Pulp: M. Jordan, 
Manchester, and A. Mpoubess, Hanover. (2d.)—The 
wood is reduced by boiling in bisulphide of lime. (March 4, 1882). 

1043. Shears: T. Brown, Sheffield. [2d.]—The strength 
of the spring can be adjusted by a bolt, which can be placed 
nearer to or farther from thebow. (March 4, 1882). 


1044. Telephone tters; R. and M. Theiler, 
London, [ a 


Transmi 
7 Figs.}—The novelty consists in using no 
tympanum or diaphragm to the microphone, and employing 
instead cellular substance such as whalebone, pith, to receive and 
transmit the vibrations to the contacts. These may be of tellu- 
rium, molybd ,or g , either pure or alloyed with 
other metals, or may be of any ordinary metal painted witha 
mixture of oil and finely powdered coke, molybdenum, tellurium, 
or manganese. The circuit may be arranged in the ordinary way, 
or the contacts may form a shunt across the circuit, and so divert 
Ment amounts of current from the induction coil. (March 4, 


1045. Stylographic or Fountain Pens: J. D. 
Carter, London. [4d. 2 Figs.)|—The point of the pen, which 
surrounds the needle, is formed of a jewel. (March 4, 1882). 


1047.* Fastenings for Window Sashes: S. A. Clark, 
Croydon. (2d.)—The sashes carry vertical shafts provided with 
handles and bolts. The handles serve to raise and lower the sashes, 
and the bolts to look them. (March 4, 1882). 


1048. Filter Pr H. Johnson, Stratford, 
Essex, [6d. 6 Figs.|—In order that the diaphragms may resist 
the pressure brought to bear upon them, the filtering or drainage 
faces are formed with projections corresponding with similar pro- 
jections on the adjoining diaphragms throughout the series of 
cells, the last diaphragm at each end being similarly supported on 
the head or follower of the filter press when in operation. The 
faces of these projections lie inthe same plane as the joint surfaces of 
the rims, so that when the cells are screwed together the projections 
bear against each other with the cloth between them, soas to form 
a continuous resisting stay preventing the collapse of the plates. 
When the diaphragms are tin or lead they are strengthened by 
cores of iron. (March 4, 1882). 


1049." Umbrella Slides : A. C. Henderson, London. 
(C. Grataloup and J. B. Leymarie, Paris).—(2d.)—The runner 
carries am extra tube which clips it against the stick in the open 
and shut positions, without the use of catches in the stick. 
(March 4, 1882) 





1050.* Steam Pressure Reduc Valves: W. 
Weissenbach, Zurich. (2d.)—This is a directly loaded relief 
valve. (March 4, 1882). 


1051. Manufacture of Armour Plate: J. D. Ellis, 
Sheffield. (6d. 3 Figs.J|—Is for improvements on Patent 3629 
of 1880, and describes a plate formed in three layers, viz., wrought 
iron, cast steel, and forged steel. The edges of the cast plate are 
bounded by a frame of wrought iron or steel, and this frame has a 
long[projecting{rib running along its inner edge’and protruding into 
the mass of the molten metal, which obtains, by this meams, a 
firm hold of the frame. (March 4, 1882). 


1052,* Velocipede or Vehicle for Locomotion b: 
Manual Power: T. H, Ward, Tipton, (2d.)—The vehicle 
is propelled by the direct action of the rider’s feet against the 
round. (March 4, 1882). 

1053. Sapperting and Disengaging Ships’ Boats: 
M. E. T, Bulow, burg. (6d. 4 Figs.]—To support the 
boat when on board there are used stands made of two parallel 
rails arramged to allow the motion of sliding chocks between them. 
The chocks are kept in their proper position by wedges swinging 





leads to the centre of the revolving cylinder in which the radial 


on shafts and operated by levers, which are attached to the swing: 
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3, 1882. ] 
iia er ends of the boat lashings are attached to 
a iad the OD er ends to a bar, both extremities of 
which are bent to form hooks for holding the lashing —— W ¢ 
the bar, which rests on the boat railing transversely to the oat, - 
turned by a lever in the right direction, the lashings fall down anc 
{eave the boat free to swing out. (March 4, 1882). 


1054. Telephonic Apparatus: N. K. Cherrill, Short 
lands, Kent. {4d.]—The current is produced by t oe bra a : 
a wire, With or without a diaphragm, in a magnetic field. (March 
ers Sugar in Lumps, Pieces, or 

f Sugar jumps, 9 6 

Biscks ee ane, Londen. (Lebaudy Freres, Paris). 
(6d. 11 Figs.|—The object of the invention is to obtain sugar in 
rectangular prisms, requiring only to be broken in one direction 
to be ready for use. The prepared syrup is run into moulds, that 
can be taken to pieces to free the crystallised prisms, and is then 
drained of its green syrup, decolorised, dried, and cooled by any of 
the usual means, The apparatus consists of a pressure filter, pro- 
vided with tables made of metal, and having ribs or projections 
attached to and forming part of the plates or independent of 
them, the said tables being placed one upon another, or side by 
side, insucha manner as to leave between two adjacent tables a 
series of spaces or cavities for the reception of the material to be 
moulded. (March 4, 1882). 

1056, Collapsible or Folding Boats: J. P. Wright, 
Redhill. (8d. 29 Figs.|—Ina boat capable of being collapsed 
or folded, each side is made in three portions with hinges uniting 
the two end pieces to the central piece. The bottom is of water- 
proof textile material ; it is connected to the lower edges of the 
sides, and is carried upwards above the water-line and secured on 
the inner side. The flexible bottom is carried inside the wood- 
work a short distance before reaching the end, so as to allow the 
gides when collapsed to liea few inches apart at the ends. The 
side pieces are kept apart and stiff by a central burden held in 
position by ribs at the midship portions. The bow and stern are 
similarly provided. (March 4, 1882). 

1057. Manufacture of Sugar: C. Scheibler, Berlin. 
[4d.]—The points of nov elty are (1) separating the strontian sac- 
cherate, precipitated while hot, after it has cooled down, by sys- 
tematic lixiviation with water or cold saturated strontian solu- 
tion in the ordinary lixiviating apparatus ; and (2) rendering the 
strontian saccharate, while yet warm and plastic, into the forms 
of bricks for the purpose of lixiviation as described above. (March 
4, 1882). 

1058. Process for the Production of Aluminium: 
J. Morris, Uddingston, N.B. [4d.)—The process consists 
essentially in heating an intimate mixture of alumina and carbon 
to the temperature of ignition within a close vessel, such as a tube 
or retort, and subjecting the mixture to the action of carbonic 
acid gas, whereby carbonic oxide is formed, and the alumina is 
reduced to metallic aluminium. (March 4, 1882). 


1059. Keys or Pegs of Violins, Harps, &c.: J. 
Stuttaford, Barnet, Herts. (6d. 10 /igs.)—The string is 
threaded through a hole in the pin, and is held from slipping back 
by a set screw set axially in the pin. (March 4, 1882). 


1060.° Apparatus for Testing Butter: F. H. F. 
Engel, wiacburs. (W. Osten, Hamburg). (2d.)—The butter 
is melted and the fat separated from the impurities, when the rela- 
tive quantities are read off on a gauge. (March 4, 1882). 

1061. Tune Bands or Music Sheets for Mechanical 
Organs, &c.;: A. J, Eli, London. (2d.)—The sheets are 
strengthened by stitching. (March 4, 1882). 

1062. Balls Used in Shooting from Traps, &c.: A. 
(M. Clark, London. (P. J. and E. A. Jarre, Paris). [6d. 
7 Figs.j\—The balls are of india-rubber inflated with air and 
weighted with water. An inflating pump forms part of the inven- 
tion. (March 4, 1882). 

1065. Blinds or Screens for Windows: J. We- 
therilt, London. [6d. 22 Figs.|—The blind is a grating of 
laths or slots and is hinged at its lower end. It can be fixed at any 
angle to the window according torequirement. (March 6, 1882). 


1068. Portable Letter Copying Press: W. J. Brewer 
and J. R. Meihe, London. (2d.|—The book is supported on 
an inflated elastic bag, which equalises the pressure. (March 6, 
1882). 

1069.. Fixing Heels on Boots, &c.: J. Nief, Paris. 
[2d.|—Consists in interposing between the sole and heel a plate of 
leather, which projects forwards to the centre of the heel and 
serves for its attachment. (March 6, 1882). 


ing shafts. 
the boat st 


1070. Imitating Niello on Metallic Panels, &c.: F. | horough, Lanc. 


Wirth, Frankfort. (/'. Beck, New York). [4d.]—The process 
consists in first producing the desired design by means of photo- 
engraving or photo-etching on a metallic plate, then coating this 
plate with a suitable japan, and afterwards removing so much of 
the japanned or enamelled surface, until the metallic surface 
appears. The surface is afterwards electro-plated, whereby the 
lines appear on a gold or silver ground. (March 6, 1882). 

1071. Folding Chairs: C. D, Abel, London. (¢. 
Timme, Neustadt-Magdeburg). (8d. 23 Figs.) —The construc- 
tion adopted allows the chair back tothe bent instead of being 
straight as usual. (March 6, 1882). 


1074. Apparatus for Feeding Water to Steam 
Boilers: J. R. Joiner and T, Scholes, Bolton, [6d. 
6 Figs.]—The invention consists in placing a back pressure valve 
F on the feed pipe inside thefboiler, and arranging it to be actuated 
by a lever G, to one end of which is attached a float L, and to the 
other end a balance weight M. t 
third of its depth the pressure on the internal valve is about equal 








to the pressure on the ordinary feed valve. When the water in 
the boiler falls the float falls also, and allows the feed water 
to flow into the boiler until the float again rises and closes the 
valve. When it is necessary to vary the height of the water, 


as at night, appliances are provided for raising the float from the 
(March 6, 1882). 


outside of the boiler. 


When the float is immersed one- | 
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| head, 


| separate links, and then connecting the links so formed together 











1081. Water Velocipedes: A, Whittall, Worcester. 
(2d.]—Is a twin boat propelled by paddles. (March 6, 1882). 

1082.* Horseshoe, &c.: J. J. Norman, Greenwich. 
[2d.J]—The shoe is cast with a groove for receiving a composition 
to take the wear. (March 6, 1882). 


1086." Furnaces of Steam Boilers: A. Mellor, Not- 
tingham. [2d.)—Liquid fuel is admitted in a spray on to a bed 
of asbestos. (March 7, 1882). 


1087. Machines for Felting and Finishing Hats, 
&c.: R. Wallwork, Manchester. [s¢4. 19 Figs.)|—The two 
machines are a felting and washing machine and a velouring 
machine. (March 7, 1882). 


1088. Steam Jacketted Coppers or Boiling Pans: | 
G. Inskipp and J, Mackenzie, London. [67.1 Fiy |— 
The invention consists in making the bottom of the pan convex | 
with the concave side towards the jacket. The outlet of the pan | 
is at the side, clear of the jacket. (March 7, 1882). 

1093. Marking-out Lawn Tennis Courts, &c.: R. 
W. Ralph and W. S, Underhill, Newport, Salop, [t. 
5 Figs.)—The lines are made by dry chalk, shaken out of a hopper 
by a tappet wheel. (March 7, 1882). 

1094. Holders for Electric Lamps: E. H. Johnson, 
London, ([6d. 6 Figs.)}—The socket is composed of a base 
A,a contact carrier B,a hollow junction piece C, and an enclos- 














ing case D. One terminal of the lamp is connected to the 
central piece h and the other to the screw gy. The main 
leads are connected to the central screw, and to the peripheral screw 
c. The act of screwing the lamp into the socket puts it into 
circuit. (March 7, 1882). 

1095. Filter Presses: W. G, Strype, Wicklow, 
Ireland. (6d. 6 Figs.|—Acoording to this invention the face | 
grooves or channels are carried through the bottom or sides of the | 
filter plates which, with the filter cloths, form the joint between 
the plates, instead of the said grooves being terminated in cross 
groovesas at present. The filtered liquid is thus delivered direct 
to the exterior of the press, either at the bottom or sides. (March 
7, 1882). 


1097. Joints and Couplings for Tubes and Pipes: 
T. A, Bickiey, Birmingham. [(2d.|—The tubes are butted 
end toend and lead or plate is run into an external socket that 
covers the joint. (Margh 7, 1882). 


1101. Metallic Packing for Pistons, &c.: G. Hol- 
croft, Manchester, ‘and J. Grundy, Ashton-under- 
Lyne, [4¢. 4 Figs.)—The ring, which is elastic and needs no 
spring, is thicker at One side of its circumference than the other, 
the divided side being the thinner one. It is claimed that by this 
construction it will press uniformly at all parts of its circumference. 
(March 7, 1882). 


1102... Looms: C. H.’Clegg and A. Hoyle, Little- 
[2d.]—Is for improvements on Patent 650 of 
1874, and consists in driving the compressing rollers between the 
fell of the fabric and the cloth beam faster or slower than the cloth 
to prevent the fluff adhering. (March 7, 1892). 

1105, Manufacture of Chains: W. Penman, Gates- 


[6d. 10 Figs.]—The improvements consist in first casting 


by casting, engaging, or connecting links between them in metal 
moulds. The moulds are illustrated and described. (March 7, 
1882). 


1110.. Reaping and Mowing Machines: H. 
Allen, Indianapolis. (Cochran, Indianapolis, U.S.A.) 


—This provisional specification is not clear. (March 7, 1882). 


1111." Reaping and Mowing Machines: H. R. Allen, 
Indianapolis, U.S.A. [2d|]—The cutter bar is raised by the 
power of the horses instead of by the man. (March 7, 1882). 


1112. Apparatus tor the Protection of Harbours 
and Shipping: J. Shields, Perth. {(d.)—This consists in 
discharging oil upon or in the water at the mouth of a harbour. 
It may be emiited from a pipe laid on the bottom ‘and supplied 
from an elevated reservoir, or may be discharged from shells shot 
from a gun, or from a buoy or from vessels strung on a wire. 
(March 8, 1882). 

1115,* Utilisation, as a Motive Power, of Tidal 
Currents in| Rivers, &c.: F. Pool, Charleston, U.S.A. 
[2d.]}—Waterwheels upon floating pontoons are driven by the 
current, which is conducted to them by inclined bell-mouthed 


[2d.} 


shoots. (March 8, 1882). 
1116.* Cocks for Regulating the Flow of Water, 
Cc, : . Gut hn d (2d.J—As far as can be 





gathered from the specification the invention consists in the valve 
seating being faced with india-rubber. (March 8, 1882). 


1121." Apparatus for Effecting the Separation of 
Solids and Liquids: H. J. Smith, Glasgow. [2d.|—The 
separation is effected by centrifugal action after the manner of the 
early Danish creaming machines. (March 8, 1882). 

1122." Manufacture of Pottery, &c,: R. Boote, 


Burslem. (2d.|—Thearticles are shaped between a revolving 
mould and a fixed strickle. (March 8, 1882). 


1132. Earthenware Pipes for the Conveyance of 
Gas, Water, &c.: G. Smith, York. (2d.)|—The tubes are 
laid in concrete. (March 8, 1882). 





1133. Stoppers for Bottles, &c.: A, Clark, London. 


(G. D. Dows, Boston, U.S.A.) [6d. 13 Figs.|—The stopper is 
attached by aclip round the bottle’s neck, and has an interna 
valve through which the contents can be withdrawn. (March 8, 
1882). 


1139. Dynamo or Magneto-Electric Machines: T. 
J. Handford. (7. A. ison Menlo Park, N.J., U.S.A.) 
(6d. 3 Figs|—Generators of the Pacinotti type constructed accord- 
ing to this invention have the inactive portions of the bobbin of 
a greater cross sectional area and a lower resistance per unit of 
length than the active portions, consequently the internal resist- 
ance of the machine is reduced toa minimum. This is accom- 
plished by forming the bobbin coils of bars which extend on the out- 
side of the ring or angular core parallel with the axis of rotation, 
and of wide plates on the inside of the ring, the bars and plates being 
connected, to produce a continuous bobbin, by radial end bars. 
































Fig 1 isa perspective view of a portion of the armature of a ma- 
chine constructed according to this invention, the annular core 
being shown in dotted lines. Fig. 2 is a half end elevation of the 
armature with the commutator cylinder and its connexions re- 
moved, and a half cross-section of the armature. Fig. 3 isa plan 
of the armature, with some of the active bars removed and the 
annular core shown partly broken away and in section. A isthe 
annular core ,on the outside of which are the active bars B 
parallel with the axis of rotation, whilst on the inside are wide 
interior plates C, having greater cross-sectional area and lower 
resistance than the active bars. The bars B and plates C are con- 
nected by radial end bars D D!. The plates are set obliquely to 
the axis of rotation, in order to form with the active bars B and 
radial end bars D Dl a continuous bobbin. (March 9, 1882). 





1140.* Wagons: W. Hornsby and R. Edwards, 
| Grantham. [2d.]—The doors are corrugated to increase their 
| Strength. (March 9, 1882). 


1147. Attachment of Wheels to their Axles, &c.: 
J.Mackay, Liverpool. [éd. 21 Figs.)—The chief point of 
novelty lies in forming a groove in the axle to receive a divided 
collar. The axle box passes over this collar and embraces it, so 
that it is prevented from slipping off endwise. (March 9, 1882). 

1156. Manufacture of Soda and Potash: J. Mac- 
tear, Glasgow. [2d.]—The cyanogen compounds contained in 
the vat liquors are decomposed by being raised to a temperature 
corresponding to a pressure of from 701b. to 150]b. per square 


inch. (March 10, 1882). 
1157, Sp Machine Spindles: R. B. Thomson, 
Dundee, (6d. 9 Figs.|}—A dead spindle is fixed into the rail, 


and over this a tubular spindle, provided with a wharve, is 
dropped. The lower end of the outer spindle runs in a reservoir of 
oil, which is forced by the motion up helical grooves in the dead 
spindle. The weight of the tubular spindle is borne at its lower 
end bya shoulder on the dead spindle. (March 10, 1882). 


1168. Portable or Endless Travelling Railways: J. 
. Mewburn, London. (G. Fender, Buenos Ayres). [6d. 
9 Figs.]—Each rail is equal in length to the distance between two 
axles. The chain or rails passes round a polygonal pulley at each 
end of the vehicle. (March 10, 1882). 


1186. Combination of Materials for the Manufac- 
ture of Heels of Boots, &c.: W. E. Gedge, London. 
(L. Dourdet, Limoges, France). (6d. 4 Figs.|}—A metallic ring is 
laid in the heel slightly within its exterior periphery. (March 11, 

39 


: M. H. Watts and E. Swindells, 
3 Figs.]—The bars are made in two sets; 


1268, Furnaces 
Macclesfield. (6d. 
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the front set is of the ordinary construction, but those of the back 
set are hollow and terminate in a grid K. The air in passin 
through these latter bars becomes heated, and when emitte 
enters into combination with the gases evolved from the fuel. In 
cases of slow firing a self-acting dam A is employed to 
admit air for a certain time after each stoking operation. This is 
governed by a mercurial balance arrangement, which is raised into 
the horizontal position H when the door is opened, and remains 
so until the mercury has run into the lower vessel B, when it falls 
and closes the damper. (March 16, 1882). 


1289. Perambulators: W. H. S. Aubin, Bloxwich, 
Stafford. [6d. 9 Figs.|—The wheels are automatically locked 
when the nurse leaves hold of the handle, to the end that the 
vehicle shall not run away and spill its contents. (March 17, 1882). 


1297. Manufacture of Printed Fabrics: J. Imray, 
London. (7. Grison, Paris). [2d.]—In printing upon a dyed 
ground there is used, in lieu of mordants, substitution colours 
acting by oxidation, and taking the place of the existing colours 
without injury to the fabric. The colours are composed of solu- 
tions with metallic bases mixed with aniline colours and mucilages. 
March 17, 1882). 


1342. Manufacture of Glass: C. A. W. Schon, Ham- 
burg. (G. Leujigen, Berlin). [6d. 8 Figs.|}—Relates (1) to the 
use of an iron plug with water circulating inside in place of the 
usual clay plug for the melting pot ; (2) to constructing the melt- 
ing pot with a central trough and two working troughs, separated 
from it by ridges and skimming arches; (3) to the use of dip 
bonnets for blow-pipe work ; (4) to dip bonnets with two horizontal 
branch pipes fitting into sleeves set in openings in the furnace 
wall ; (5) toa hollow cooled turntable, which can be raised or 
lowered as required. (March 25, 1882). 


1402. Tubular Boilers: J. Imray, London. (F. De- 
loye and A. Guebhard, Paris). (4d. 8 Figs.}—According to this 
invention there are inserted in the tubes of boilers, pieces of con- 
ducting metal so arranged as to break up the direct streams of 
hot gases, to absorb from them the heat that might otherwise pass 
off without useful effect, and to radiate and conduct this heat to the 
tubes themselves. The metal thus applied may be in the form of 
strips of copper inserted lengthwise in the tubes, and twisted so 
as to present helical channels for the hot gases. Ora rod may be 
placed in the centre of each tube having strung on it seg- 
ments of discs at intervals apart, each successive segment partly 
interrupting the passage for the hot gases which may be thus 
caused to flow through the tube in a zig-zag course. (March 23, 
1882). 

1453. Production of Colouring Matters: J. A. 
Dixon, G ow. (C. Koeniy, Hochst-am-Main). [4d.]—Re- 
lates to the production of artificial indigo and substituted indigoes. 
The process could not be described within our limits. (March 27, 
1882). 

1491. Saddle Bars: J. Oldmeadow, Cheltenham 
[6d. 5 Figs.|}—Is for improvements in detail on the invention de- 
scribed in Specification 5477 of 1880. (March 28, 1882), 

1579. Locks and Latches: D. Summerfield, Aston. 
(sd. 15 Figs.]—The latch is moved outwards by a weight that is 
raised in unfastening the door. (March 31, 1882). 


1620. Improved Plaster for Casts, Mouldings, &c. : 
P. M. Justice, London. (WM. B. Church, Grand Rapids, 
Michigan, U.S.A.) [4d.]—The compound consists of calcined 
gypsum, glue, and sulphate of zinc. (April 4, 1882). 


1745. Steam Boilers: R. H. Brandon, Paris. (C. 
Gamper, Sielce, Sosnowice, Russia). [4d. 4 Figs.]—The boiler, 
as illustrated, consists of six single-flued shells, arranged in two 
banks of three each, and surmounted by a large unflued cylinder 
in which the steam is collected. Each of the smaller shells has an 
internal flue about 8 in. less in diameter than itself, and is con- 
nected by large tubes to the other shells and to the upper cylinder. 
The flame plays on the exteriors of the shells, and the products of 
combustion then pass through the interior flues and around the 
steam cylinder. (April 12, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








TESTING MATERIALS AT BERLIN. 
The Royal Prussian Institutes for Testing Materials of 
Construction at Berlin.* 

By Dr. H. Wepp1ne, Berlin. 

(Concluded from page 346.) 

I. Condition of Samples.—The delivery of good samples 
is necessary, to permit of true conclusions from the results 
of the tests. The acknowledgment of this principle has 
led to detailed specifications, which will be found in an 
appendix.t As regards the samples for chemical examina- 
tion particularly, care in selecting them stands in the first 
place and therefore the delivery of larger pieces is de- 
manded, as well as of powdered average samples, so that 
the latter may be checked as far as possible. 

The judicious selection of samples from such pieces, the 
mechanical qualities of which can be judged of only by 
their chemical composition is of the greatest importance; 
as an instance, armour-plates often show a difference of 
chemical composition in the second decimal, accompanied 
by an essential difference in their resistance to the action 
of projectiles. It is clear that the smallest remainder of 
gunpowder in a shot hole whence the sample is taken, 
gives an essential difference in the content of carbon, not 
to speak of the smallest particle of straw. The surest way 
is always to take the sample, if it cannot be done in the 
Institute, under the survey of an officer of the Institute. 

In quite another direction the selection of samples for 
the testing of resistance, &c., is difficult. It is true that 
under equal circumstances the dimension of the cross 
section of a sample has only a small influence on the 
tensile strength, the contraction, and the elongation; but 
the great difficulty lies in the creating of such equal 
circumstances. The ingot iron, or steel, which is at 
present mostly used for purposes of construction, fre- 
quently shows blisters, which interfere with the homo- 
geneity of the material, and the same material, if produced 





* Paper read before the Iron and Steel Institute at 
Vienna. 

+ (The demands upon our space will not 
priut this appendix, which is very lengthy.—Ep. E.] 
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with the addition of spiegeleisen or ferro-manganese, and 
not very carefully mixed, shows even greater want of 
homogeneity than welded or puddled iron. 

The producers of railway material have, with good right, 
opposed stipulations which are founded on a system of 
sampling the very foundation of which seems so uncertain, 
that two pieces of iron taken from the immediate neigh- 
bourhood of each other in the same bar give quite differ- 
ent results. 

It may be remarked that in this direction the transition 
of the Prussian railways from private control to the hands 
of the Government has produced a favourable influence, 
the great majority of Boards of Railway Directions having 
thus agreed upon the conditions which should be adopted 
in specifying for the delivery of railway material. 

Notwithstanding this agreement, however, there have 
still been many differences to reconcile in the dimensions 
of the specimens adopted for the purposes of tests, and 
the Royal Commission for the comed of the Institutes, 
therefore, have carefully considered the best forms of 
specimens suitable for testing, and have arrived, with the 
aid of a commission of experts appointed by the German 
Railway Association,* at specifications which are now 
examined by the Royal Railway Board in pursuance of an 
order of the Minister of Public Works. 

It is hardly necessary to observe that the manner in 
which the iron out of which the samples are taken has 
been worked is also a matter of vital importance, as the 
beautiful experiments of Mr. Brauns, of Dortmund, show 
conclusively. These experiments prove that a smaller 
contraction results froma more thorough working of the 
iron in consequence of which two pieces of iron, alike in 
chemical composition, may give quite different results on 
being tested with reference to their tenacity. The 
experience gained on this subject ought to have an im- 
portant influence on the work of the Institute dealing 
with the mechanical tests. 

With regard to the samples of building materials in 
compact pieces, the perfect parallelism of the surfaces, 
which are pressed, is the principal condition demanded, 
and, if not so delivered, grinding with diamonds in the 
Institute itself is resorted to. . The necessary size of 
grain of powders, &c., is easily provided for in the In- 
stitute. 

II. Method of Testing.—In all cases and in all the 
institutes the mode of testing the samples is such as to 
obtain results as certain as possible. The methods of 
analysis are therefore controlled continually in the Chemi- 
cal Institute, and these, as well as the apparatus employed, 
are corrected and improved as occasion arises. The 
sources of errors as Well as their possible extent, are de- 
termined accurately. 

The determination of single elements, such as carbon, 
phosphorus, sulphur, &c., is improved in different directions, 
and the superintendent of the Institute, Professor Dr. 
Finkener, has, with indefatigable zeal, found out the 
smallest sources of error. 

The cost of apparatus and of reagents is not of much 
importance, but it is necessary to seek for methods which 
enable determination to be made with sufficient quickness, 
to keep abreast of the requirements of practice. 

Referring to mechanical testing, the first care is, that 
the machinery, which is used for the determination of 
tensile strength, contraction, and elongation be in itself 
sufficiently accurate to exclude any liability to errors, and 
particularly that the experiments are made under equal 
conditions. With these objects the machines employed 
(those of Werder and Wedding) are continually improved 
and perfected. 

To make sure that the bars which are to be tested are 
accurately held in position, Dr. Bohme has introduced 
couplings by the use of which the strain must take the 
direction of the axis of the bar; models and drawings of 
them are shown. The weight is applied equally and the 
time of the trial is regulated; apparatus designed to 
furnish self-registered diagrams, are in course of construc- 
tion, after the system of Professor Tetmajer, of Zurich. 

In the testing of building materials, the method of 
examining cements is brought by Dr. Bohme to a high 
degree of exactitude —as a speciman of the form employed 
will show—so that different samples can be compared 
with certainty, and it is thus easy for the consumer to 
give well-defined specifications to the producer and to 
ascertain whether a cement suffices for his requirements. 

III. Connexion between the Chemical and Mechanical 
Qualities and the Relations of thelatter.—If the solution of the 
two first-named questions is on the whole empirical, the 
solution of the third question is based on more theoretical 
speculations. 

It is, for instance, prescribed, that an armour-plate shall 
have a certain amount of carbon, not more than a certain 
amount of phosphorus &c., but the practical requirement 
is its power of resisting the entrance of projectiles. It is 
prescribed, that a rail shall show a certain measure of con- 
traction or of elongation, but the business of the producer 
is to supply arail which will bear ten years of constant use 
without breaking or bending or excessive wear. 

These are seemingly quite different requirements, but 
numerous and careful examinations have demonstrated 
with certainty that a certain connexion does exist, upon 
which such conditions for delivery can be based, and a 
method of manufacture can be found, which makes it 
possible, from the ascertained quality of small samples, to 
draw a conclusion as to the quality of the bulk. 

e are, however, far from certain as to a final conclusion. 
The question, for instance, whether it be better to stipu- 
late, in addition to a certain tensile strength, the contrac- 
tion or the elongation, or in the latter case, if it be not 
more just to take as measure only a part of the elongation, 
can be answered at the hand of theory only after a large 
series of careful experiments, and an even more extended 
series of experiments is demanded by the problem of the 





* Verein fiir Eisenbahnkunde zu Berlin. 





connexion between chemical constitution and tensile 
strength, contraction, and elongation. 

In this direction the institutes follow three methods. 
First, from all bars, &c., which show strikingly abnormal 
mechanical qualities, samples are taken, and preserved for 
analysis; secondly, examinations are made on the in- 
fluence of single elements when the composition of the 
material is otherwise the same. 

I may assume that you are aware of the experiments on 
the influence of manganese upon iron, made in consequence 
of the action of the Association for the Development of 
Industrial Progress in Germany. 

Finally, onl Gm brings us to the fourth class of re. 
searches, experiments are made on 

IV. Deviations from the Qualities demanded in Practice 
in both a chemical and a mechanical direction, as for 
example, experiments on materials, which have not met 
all the requirements of practice, and have been broken, 
crushed, &c. In this field the Prussian Minister of 
Public Works deserves a great amount of credit, inasmuch 
as he has provided that all the departments of the 
Government for the supervision of buildings, railways, 
mines, smelting and salt works, shall be obliged to send 
to the institutes samples of materials which have failed in 
service, particularly should fatal accidents have been 
caused thereby, and also that in all cases, where doubts 
arise as to the suitability of certain materials for con- 
structive purposes, that the institutes should act as 
arbitrators between the producer and the consumer. 

In this manner, we hee, it will be possible to bring 
important questions, which are of great moment to the 
health and life of thousands of men, to a happy solution 
and finally to obviate all those terrible disasters, the 
causes of which too often cannot be investigated at all. 

It is not necessary to mention that the duties enumer- 
ated do not quite exhaust the work of the Royal Institutes 
in every direction. You may know, for instance, that at 
the present time a series of investigations is in progress on 
the welding of iron, which is nearing a conclusion, while 
another series is being carried on to determine the condi- 
tions of the rusting of iron ; it is, besides, very likely that 
other institutes will be affiliated to those now existing in 
order to experiment, for example, on the construction of 
prime movers and other subjects of mechanical technology, 
on the qualities of lubricants, &c. 

Above all things, it is necessary that the institutes 
should be protected from being used for advertising 

purposes. ‘The certificates which are given show, there- 
one only the result, which is obtained with the sample 
examined, and no expression of opinion as to its quality 
or applicability is added. This must be formed + the 
sokite, by combining numerous results without the aid of 
the superintendents or the commissioners. 

The constitution of the several institutes appears in the 
tables given in the appendix, from which you can also 
see the number of ale received and of experiments 
carrfed out, including as far as possible those made during 
the time when the institutes were not under the control 
of the Government. 

You will perhaps be disposed to speak of the work done 
as small, but you ought not to forget that the institutes 
dre young and that they work fields which only a few 
years ago were quite undeveloped, and partly even a 
complete terra incognita. 

In closing my paper and referring you for details to the 
appendix, I have only now to thank you, Mr. President, 
for the honour which you have done me, or rather through 
me the: Prussian Government, by desiring me to write 
this paper, and admitting it to your programme. 

I could wish that the result nfight be the formation of 
an international commission of experts of all iron produc- 
ing nations, who should agree upon the conditions which 
should everywhere be employed in testing materials of 
construction, and I should be happy if you, Mr. President, 
would adopt that idea as a proposal emanating from the 
Iron and Steel Institute. 





TorrPepo Boats.—Messrs. Yarrow and Co. have just 
completed for the Roumanian Government three small 
torpedo boats for service on the Danube. These boats 
are fitted up with a view to be used as police boats unless 
required for war purposes, 


VirciniAN Meratiturcy.—The Crozer Iron and Steel 
Works, situated on Tinker Creek, in Roenoke, are being 
rapidly pushed to completion. The works are under con- 
tract by Messrs. Witheron and Gordon, of Pittsburg, and 
are being built on the most modern and improved plan. 
They will be equipped with a smelting furnace 16 ft. bosh 
by 70 ft. high, close top charged with a bell cone. The 
works will be provided with three of Whitwell’s patent hot 
blast furnace stoves, which measures 18 ft. in diameter, 
and will be 60 ft. high, with ten 2-in. flues, boilers 34 ft. 
long and 46 in. in diameter. The stock house will be 
75 ft. wide by 150 ft. long, and the ore will be hoisted 
from the stock house to the top of the furnace by one of 
Brane’s automatic engines. ‘The engine-house is to be a 
brick structure 31 ft. by 40 ft., on the roof of which will be 
made an improved water tank, 31 ft. in width by 40 ft. 
length, and 6 ft. deep. Next is the casting house, which 
will also bea brick building, with iron roof, and will be 
150 ft. long by 50 ft. wide. Two blowing engines will be 
used to work the furnace. The draught chimney will 
measure 60 ft. in height, and 8 ft. interior diameter. 
The present plant is being built in such a manner that, 
should occasion require, the building can be doubled in 
size. One hundred tons of pig iron per day will be the 
capacitv of the furnace, reqtiring a working force of 150 
hands. The company owns valuable mineral lands on 
Cripple Creek, in Wythe County, and valuable ore rights 
at the old Cloverdale Furnace, Botetowit. The Crozer 
Company will invest about 300,000 dols. in this enter- 
prise. It is their present intention to manufacture pig 
iron for shipment to the East, 
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MULTIPLE-SPINDLE DRILLING MACHINE. 


CONSTRUCTED BY MESSRS. BEVERLEY AND ATKINS, 
(For Description, see Page 374.) 


ENGINEERS, SHEFFIELD. 





THE BAVARIAN INDUSTRIAL EXHI- 
BITION AT NUREMBERG. 

Tue Bavarian Industrial Exhibition, which has 
been held at Nuremberg during the past few months, 
may be regarded as occupying much the same posi- 
tion towards the art and industry of Bavaria that 
the Diisseldorf Exhibition of 1880 occupied to the 
Lower Rhine country ; it is intended to be as good. 
and complete a picture of the work done in the 
country as possible. As a whole the preference in 
point of beauty of arrangement must probably be 
given to the Nuremberg Exhibition. There is of 
course no comparison whatever between the interest 
attaching to the two cities themselves, but besides 
this inthe beauty of the grounds—partly natural, 
partly artificial—of the flowers and trees, and in the 
general surroundings of the place, the Nuremberg 
show bears the palm. But from a technical point 
of view—as is perhaps natural—it is by no means so 
interesting. The steam engine experiments, which 
gave so much interest—and of such a practical sort— 
to the Machinery Hall at Diisseldorf, have not been 
here repeated, and the actual show of machinery is 
also very much smaller. One or two things, how- 
ever, especially the exhibits of Professor Bau- 
schinger, are of very special interest and value. We 
have not space, however, to do more than give a brief 
description of some of the principal mechanical 
exhibits. 

In boilers the most interesting object is one 
perhaps almost unique, shown by the Royal 
Bavarian State Railways. It is an old passenger | 
engine boiler, which has been dismissed from work, 
cut right in half longitudinally, and of which the 
sectional surfaces so exposed have been polished to 
show them up the better. The distortion of scme 
parts, and especially of the copper firebox between 
the stays and at the crown, the solidification of the 
scale, and the corrosion of the iron, all become 
visible at once in a very interesting and instructive 
fashion. Two Ten-Brink boilers are shown at work | 
by their makers, the Maschinenbau Actien Gesell- 
schaft Niirnberg (late Klettand Co.), supplying steam | 
for the Machinery Hall, These boilers we propose 





shortly to illustrate ; it will be sufficient here to say 
that the main cylinder of each is 47 in. in diameter 
by 25 ft. 3 in. long, the total heating surface of each 
being 430 square feet, and the working pressure six 
atmospheres. Herr Julius Dingler, of Zweibriicken, 
has also a large boiler on MacNicol’s system at 
work. This boiler consists of an upper and a lower 


cylinder, the former projecting a considerable dis- | 


tance in front ef the latter. The two cylinders com- 


municate directly by a tube at the back end, but in | 


front only through a range of Sinclair MacNicol 
tubes, under which the fire is directly placed. 


Of the steam engines one of the most interesting | 


is that shown by Herr L. A. Riedinger, of Augs- 
burg. It is a90 horse power horizontal compound 
engine, with cylinders 12.2 in. and 19.7 in. in dia- 
meter and 27.6 in. stroke, running at 90 revolutions 
per minute, and transmits power from a flywheel 
8 ft. 3 in. in diameter, with nine grooves for rope 
gearing. The cylinders are placed one behind the 


other (two stufling-boxes between them), the air | 


pump being driven by an eccentric, the strap of 
which also drives the feed pump. An intermediate 
receiver, which, as well as both cylinders, is 
jacketted, is placed alongside the cylinders. Each 
cylinder has four separate double-beat valves, 
arranged in Sulzer fashion, the steam valves above 
and the exhaust valves below the cylinder. The 
admission valves are worked by eccentrics on a 
horizontal lay shaft beside the cylinder. They are 
opened by buffers and closed by a spring, the instant 
of closing depending on the position of a block, con- 
trolled by the governor, in links connected with the 
eccentrics somewhat in the same way as the well- 
known Allen link. The governor is a Hartmann 
(a differential bevel-gear governor); this showed 
when we saw it a tendency to hunt, which no doubt 
might easily be rectified. The main shaft and the 
crank-pin, as well as the long shaft and all the valve 
gearing, are of steel: 

The well-known Augsburg Works have a 60 horse 
power compound engine at work. Its cylinders are 
side by side, working cranks on opposite ends of the 
same shaft, andat 90 deg. toeach other. Thecylinders 
are 12in, and 17.7 in. in diameter and 27.6 in. 


stroke. The engine is working at eighty revolutions 
per minute, with a pressure of six atmospheres. 
It drives by means of a flywheel 11 ft. 8 in. in dia- 
meter, 15.7 in. wide, grooved for rope gearing like 
the last mentioned. The valve gear is of the ordi- 
nary Augsburg type, automatically controlled by the 
governor, of course. The same firm also shows a 
model of an immense flywheel made by them for 
the Cologne Spinning and Weaving Works. The 
engine for which the wheel is made is a 500 horse 
power compound, with cylinders 29.5 in. and43.2 in. 
in diameter, by 5 ft. 1 in. stroke. The wheel is 
7 metres (23 ft.) in diameter, and is grooved for six- 
teen ropes. The wheel has been cast altogether in 
twelve pieces, the ten radial arms being cast in two 
| pieces, five in each, and with them the halves of 
the boss, and the rim itself in ten sections. 

The 80 horse power engine shown by the Mas- 
chinenbau Actien Gesellschaft Niirnberg is of the 
same general type as that just described, but the 
four valves are arranged alongside each cylinder, 
an arrangement which is very frequently used on 
the Continent for winding engines. The valves are 
worked from a lay shaft, and controlled by the 
governor. 

Messrs. J. Earnshaw and Co., of Nuremberg, 
show a 25 horse power engine with double-beat 
valves, and a small 4 horse power engine witha 
cross slide above the cylinder, worked from a 
vertical governor spindle. Other exhibitors of 
steam engines are Messrs. Stumbeck (Rosenheim), 
Kritzenthaler (Bayreuth); Engelhardt and Co. 
(Fiirth), piston valves; Hiinerkopf and Son (Nurem- 
berg), Farcot valve; S. G. Keck (Nuremberg), 
Farcot valve; Haag; Kiessling, &c. 

In the railway engineering section the most 
interesting locomotive exhibited is one of a type 
constructed for the St. Gothard Railway, by Herr 





J. A. Maffei, of Munich. We intend shortly to 
| illustrate this engine, and may here just mention 
|that it is an eight-coupled outside cylinder loco- 
|motive, weighing 54 tons in working order, with 
|cylinders 20.5 in. in diameter and 24 in. stroke, 
| and wheels 46 in. in. diameter. 

| Messrs. Krauss and Co., also of Munich, have 
|two locomotives as well as a number of other 
jexhibits. They adopt the system of placing the 
| valves at an angle on top of the (outside) cylinders, 
jand driving them from eccentrics placed on the 
|end of a return crank in line with the axle. The 
lsame firm exhibit an immense “ steam omnibus,” 
| arranged to carry fifty-two third-class passengers on 
|the roof (covered in) and fifteen second-class pas- 
|sengers below. The whole weight is carried on two 
| four-wheel bogies, the boiler coming at the front 
end. The boiler is of locomotive type, set cross- 
| wise on the vehicle, and fired from one side of the 
firebox. The whole machinery lies very low, 
almost dangerously so, in appearance—the pet cock 
gear being only 3in. above the rails. The weight 
| of the omnibus, with engine and boiler ready for 
| work, is11.7 tons. The same firm exhibit a number 
of portable engines, all of which, we see, they 
| provide with feed heaters, utilising the exhaust 
| steam for the purpose. 

| There is a considerable show of railway carriages, 
| tramway cars, and so forth, among which several 
adaptations of ordinary bicycles and tricycles for 
locomotion on rails seemed rather to savour of the 
jocular. 

There is a large collection of brewery plant 
exhibited, as was only to be expected in Bavaria. 
|The -principal exhibitors are Messrs. L. A. 
Riedinger (Augsburg), the Machinenbau Actien 
Gesellschaft Niirnberg, Fr. Conzelmann (Nurem- 
| berg), Hiinerkopf and Son (Nuremberg), Engel- 
hardt (Fiirth), and J. W. Spaeth, the last-named 
| showing a number of hop presses. 
| The collection of machine tools is not very 
|remarkable, but of fairly good quality. The 
| Maschinenbau Actien Gesellschaft Niirnberg show 
a tyre lathe, and Mr. Richard Brass, of Nuremberg, 
|a considerable collection of various tools, including 
| some handily arranged drills with parallel vices for 
| holding the work, &c. Messrs. K. and G. Rutt- 
mann, the Ndéll’sche Waggonfabrik (Wiirzburg), and 
| others exhibit in this section. 

In printing machinery there is a very fine show, 
the Maschinenfabrik Augsburg taking the lead. 
|They show two continuous web presses, both 
| fitted with folding gear. The one is a newspaper 
| press with two pressure cylinders, two platen 
cylinders, and two sets of inking apparatus, 
| intended to print, cut, and fold 8000 to 10,000 
i sheets per hour 38in. by 25.6in. The second and 
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more interesting machine was a two colour web 
press, with two pressure cylinders, four platen 
cylinders, and four sets of inking rollers, &c., the 
whole arranged to print in two colours 8000 to 
10,000 copies per hour of sheets 7.4in. by 9.2in., 
and either to fold each single sheet once or to fold 
a pair of sheets one inside the other. Besides these 
two machines the Augsburg firm show two double 
colour and two others, all as well finished as the 
work of this firm usually is. Another well-known 
firm exhibiting in this department, whose work is 
ually to be commended, is Messrs. Kénig and 
Bauer, of Oberzell, who not only show a web print- 
ing machine with the stereotyping arrangements in 
action, and other machines, but also (in conjunction 
with Herr Wilhelm Tiimmel, of Nuremberg) carry 
on a complete printing and publishing establish- 
ment (for the usual Ausstellungszeitung) in a sepa- 
rate pavilion in the grounds. Messrs. Friedrich 
Pemsel (Nuremberg), A. Hamm (Frankenthal), 
Bohn and Herber (Wiirzburg), and others exhibit 
in this section. Herr Franz Schemm has a sepa- 
rate pavilion in the grounds to show all the processes 
of printing from copper plates. ; 
Several firms exhibit turbines, the principal being 
the Maschinenbau Actien Gesellschaft Nurnberg, 
who show a triple circle Jonval turbine of 9 ft. 10 in. 
in diameter, intended to give 275 effective horse 
power, with a fall of 13 ft., using about 250 cubic feet 
of water per second. It is constructed to work be- 
tween the limits of 11 ft. and 14 ft. as to head, and 
about 100 to 400 cubic feet of water per second. 
The Kiihnle’sche Maschinenfabrik of Frankenthal, 
Herr Friedrich Haag, of Nuremberg, and Herr J. 
G. Keck, of Nuremberg, also show turbines. The 
last-named gentleman also exhibits a transmission 
dynamometer on Schuckert’s patent, with automatic 
registering apparatus. This machine, which is in- 
tended to transmit eight horse power, differs very 
little from the Royal Agricultural Society’s 20 horse 
power and 50 horse power rotary dynamometers, 
except that it uses two spiral springs, placed within 
the rim of the pulleys, instead of the plate springs, 
curved or radial, used by the Royal Agricultnral 
Society.* The price of the machine is very mode- 
rate. 
We have left for mention to the last an exceed- 
ingly interesting exhibit in the Education Section 
of the Exhibition by Professor Bauschinger, of 
Munich, and the Nuremberg Maschinenbau Actien 
Gesellschaft (formerly Klett and Co.). This firm 
are the makers of the Werder testing machines 
used inso many places on the Continent, and of 
which a short description was given m our account 
of a visit to the Vienna Polytechnikum during the 
meeting of the Iron and Steel Institute.+ They 
show a 100-ton testing machine (like that of Pro- 
fessor Jenny’s just alluded to), which we intend 
shortly to illustrate in detail. The machine being 
exactly similar to that used for many years by Pro- 
fessor Bauschinger in his laboratory of technical 
mechanics (Mechanisch-technische Laboratorium) at 
the Munich Polytechnikum (or Technical High 
School), he has taken the opportunity of exhibiting 
with it his optical apparatus for measuring the 
minute strains in specimens under test with great 
exactness. This apparatus we shall have more to say 
about when illustrating the machine. Here it may 
be mentioned that he can read extensions or compres- 


sions to0.0002 of a millimetre, or. th of an inch. 
: 25,000 


12,500¢4 of an inch, buckling 
1 : 

3,000" of an inch, and 
twists to sath of a degree. He has also apparatus 


for simultaneous measurement of the extension of a 
piece and its contraction of area (or vice versd), so as 
to obtain by calculation the ratio generally known 
as uw, and therefore the value of the modulus of 
transverse elasticity of isotropic materials. Besides 
this strain-measuring gear, detailed description of 
which we defer for the present, Professor Bau- 
schinger shows a number of cases of specimens, 
diagrams, and tables showing well the excellent 
work which he has been carrying onin his laboratory. 
For the sake of those who are not acquainted with 
the result of this work it may be worth while men- 
tioning that much of it has been published (and is 
therefore accessible in the ordinary way) under the 

* Drawings and descriptions of the Royal Agricultural 
Society’s 20 horse power rotary dynamometer will be 
found in a paper by Mr. W. E. Rich, read at the Bir- 
mingham meeting of the Institution of Mechanical Engi- 
neers in 1876. 

+ See ante, p. 324. 


He reads deflections to 
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title of ‘‘ Mittheilungen aus dem Mechanisch- 
technischen Laboratorium .... in Miinchen,” 
by Theodor Ackermann, in Munich. The most 
interesting series of results published are those 
of experiments on Portland cement, neat and 
mixed, of all ages, different sizes of briquettes, 
and in compression and transverse stress as well 
as intension. The number of experiments reported 
is prodigious, and the number of different points 
examined constitute them by far the most im- 
portant work done in connexion with the subject, 
although we remember that at some recent dis- 
cussions in London, their very existence seemed 
known only to a few. 

In concluding this short notice of the Nuremberg 
Exhibition of 1882, we may say that the very large 
number of people who have visited it (and who 
have made the Nuremberg hotels very uncomfort- 
ably full for some months past), seems to indicate 
no decrease of interest in such exhibitions, and to 
indicate too, we hope, that this one has been a 
success financially as well as in other respects. 





LITERATURE. 


——_¢—— 

A Treatise on the Transit Instrument, as applied to the 
Determination of Time, for the use of Country Gentlemen. 
With Transit Tables for 1882, computed from the Nau- 
tical Almanac. By Latimer Crark. London: Pub- 
lished by the aaliee, at 6, Westminster Chambers, 
S.W. 1882. Price Two Shillings. 

ACCOMPANYING this small book and tables is a 

notice to the effect that transit instruments with 

14 in. telescope and 1} in. aperture, of excellent 

quality, are now obtainable in London, at the price 

of 8l. each. The whole arrangement, instrument, 
book, and tables in ordinary time, is therefore com- 
plete for those that wish to make use of it. 

The most important part of it, from the view of 
an outsider, is that a good small transit instrument 
is now to be had at alow price ; that once obtained, 
any one may go on correcting his clocks and watches 
perpetually with no further expense than the yearly 
cost of the Nautical Almanac, published two or 
three years in advance at the small price of half a 
crown. 

It isa great advantage to the public, for which 
they are indebted to Mr. Clark, that this can now 
be done at a comparatively small prime cost ; for 
not long ago 201. was the lowest price at which any 
transit instrument was to be had. Some slight 
knowledge of the way of setting up a transit, and 
of the modes of dealing with its adjustments, and of 
computing the correction, is, however, positively 
necessary, hence a small low-priced book dealing 
with such matters becomes a convenient accompani- 
ment to the instrument, and useful to those ‘* who 
know nothing of physical science beyond its name,” 
as stated in the preface. 

Whether the belief of Mr. Clark ‘ that if this 
charming instrument were more fully known it 
would become as popular as the stereoscope or the 
camera” is likely to be realised, the future will 
show ; but judging from personal experience in 
observatories, from the difficulties in obtaining the 
meridian truly in a strange place, from waiting for 
hours to observe a transit on a cloudy night, and 
eventually getting an insufficient glimpse of a star 
at the first wire, and from the lability to error 
attending a single set of corrections, it seems likely 
that the fates may prove as unpropitious as the 
English climate. Even under circumstances of 
greater serenity, the perpetual use of eyepieces, and 
the continual correction of the clock, do not possess 
high attractions. The persons likely to use a transit 
instrument would generally like to handle it really 
well, and would probably look to some purposes 
beyond the very limited end, so strongly urged 
in this book, of regulating clocks and watches 
in ordinary time. The higher object of using 
correct time thus gained for purposes of astro- 
nomical observation, would immediately demand 
from the observer a fresh departure, and an ac- 
quaintance with subjects beyond those dealt with 
in Mr. Clark’s book. 

We will however hope that the regulation of 
watches may serve as a stepping-stone to higher 
pursuits, rather than as a mere amusement for 
country gentlemen, or as a final utilitarian end. 

Mr. Clark’s book is written in a familiar style 
suited to its limited purpose. The simplicity of 
merely seeing a star pass a diaphragm wire, and 
thus getting the time to a fraction of a second is 
descanted on in the first chapter ; the meaning of a 





transit or passage is explained in the second ; and a 
description of the transit or instrument is given in 
the third chapter. 

An example of the process of observing a transit 
is given in the fourth chapter, the collimation and 
the use of the screws are explained in the fifth 
and the setting up of the instrument is arrived at 
in the sixth of these chapters, which are short, not 
consisting of more than one or two pages each, and 
certainly not wearisome. 

No doubt Mr. Clark wishes rather to treat lightly 
the permanent setting up of a transit instrument 
in the plane of the meridian, and perhaps for rough 
purposes it may be a light matter ; it is, however 
troublesome to remove lead run into sockets, and 
set up asecond and perhaps a third time before the 
correct or even a sufliciently correct plane is obtained 
for very ordinary purposes. It might have been better 
to have kept these more than possibilities in view, 
although the prospect would then be a little less 
cheerful. He does, however, remark in Chapter 
VII., on fixing the instrument in true azimuth, 
‘“‘that the meridian mark has to be gradually 
rectified by future observations ;” though he pre- 
sumes that motion by the azimuth screws will be 
then sufficient; it certainly might be so. The 
method of observation by high and low stars so 
convenient in determining azimuth is nicely and 
familiarly described. The short Chapters VIII. 
and IX. on transits of the sun and stars, together 
occupying less than four pages, are perhaps as 
good as they possibly could be in so short a space ; 
the same may also be said of Chapters X. and XI. 
on the corrections for longitude and _ latitude. 
Chapter XII. gives general instructions for count- 
ing time and comparing clocks, but comes back 
again to the subject of meridian marks and the use 
of acollimator. This would have been better if 
placed earlier in the book in connexion with the 
setting up of the transit instrument. Thus ends 
the first part of Mr. Clark’s book consisting of about 
thirty-two actual pages of text. 

Part II., containing twenty-five pages, divided 
into four chapters, goes a little further, and assists 
the reader in the comprehension of sidereal time 
and mean and solar time and their comparison, 
thus enabling him to utilise the Nautical Almanac. 
The last chapters deal with transit corrections, and 
the application of corrections for azimuth, level, and 
collimation to observed results in the ordinary 
way. 

The transit tables at the end of the book consist 
of about thirty pages of transits of a few stars for 
each day in the year reduced to Geenwich mean 
time ; these might certainly be useful or convenient 
in occasionally saving the reduction from sidereal 
time, in places where sidereal time is objected to, 
and among persons who, as Mr. Clark says, ‘‘ would 
never dream of opening a book on astronomy.” 

In that light, this small book will be extremely 
useful to the purchasers of the cheap form of transit 
instrument lately introduced. 

MULTIPLE-SPINDLE SLOT DRILL. 

WE give this week on page 373 a perspective view of 
a well-arranged multiple-spindle slot-drilling machine, 
constructed by Messrs. Beverley and Atkins, of the 
Special Tool Works, Sheffield, and which has been 
designed by that firm for the use of wringing machine 
manufacturers, The machine is capable of finishing a 
complete set of keyways, three in number, at one 
operation, and thus economises both time and labour. 

The machine has two movable heads, one of these— 
that to the right hand in our engraving—carrying two 
drill spindles each 14 in. in diameter, while the other 
head carries a single spindle. ‘This arrangement is 
adopted because one of the shafts cf a wringing ma- 
chine roller has a keyway at one end only, but it is of 
course capable of modification if the machine is intended 
for other purposes. The traverse of the heads, which 
is given by elliptical gearing so as to equalise the 
motion, is adjustable up to a range of 4in., while the 
position of each head between the frames can be 
modified independently of the other. 

By throwing off the traverse driving belt the machine 
is converted into an ordinary drill with three spindles. 
The down feed in slot-drilling is self-acting, and is 
given by ratchets and spiral wheels, there being two 
speeds. It will be noticed that the framing of the 
machine is open at each end so as to allow of a long 
shaft being operated upon. The whole machine is of 
a new type, and one which can be very readily 
modified to suit the requirements of various manufac- 
turers of machinery. 








Coat IN NEw ZEALAND.We learn from Waipu, New 
Zealand, that coal has been found on the property of 
Mr. K, McDonald, Whangarei Heads, 
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CURRENT RAILWAY LEGISLATION. 


SYNOPSIS OF SESSION 1882. 
(Concluded from page 367). 





We this week complete our summary of Current Railway Legislation for the Session 1882, with particulars of Bills withdrawn, and Bills deposited at 
the Private Bill Office, but not further proceeded with, 





BILLS WITHDRAWN. 








Solicitors. Parliamentary Agents. 





a 


7 ER Length of New| Proposed 3orrowing nei 
TAME OF DMA. Railway. | Capital. Powers. Eugheus. 
' : c. £ £ 
Ballyclare, Ligoniel, and Belfast Junction Railway (Dough | 
Valley Extension .. ee ee wee za ist 5 49 40,000 | 15,000 John Russell 


2, Carlisle Citadel Station.. ae ve. ev 
3. Central Northumberland Railway (I. C.) 
4, Channel Tunnel Railway a 


5. Coombe, Sutton, and Croydon Railway (I.C.) .. me Pe 
; Cowes and Newport, Ryde and Newport, Isle of Wight (New- 
; port Junction) and Isle of Wight Railways .. - es 
East and West Junction Railway 


Edgeware, Stanmore, and Harrow Railway (I. C.) 

Ennerdale Railway (I. C.) we is a 

10, Harrow and Uxbridge Railway (I. C.) “ Ee os = 
. Hull, Barnsley, and West Riding Junotion Railway and Dock .. 
12, Longton, Adderley Green, and Bucknall Railway 


CHM SE 


~ 
= 


13. Maldon and Mersea Deep Railway and Pier (I. C.) 
14. Melton and Hollesley Bay Railway (1. C.) .. a 


15, North Yorkshire and Lancashire Railway (I. C.) .. 
;. Portmadoc and Beddgelert Railway (I. C.) 

7. Poplar and Canning Town Railway (I. C). .. 

18. Skipton and Ilkley Railway (No. 1) (I. C.).. 


_ 


19. Skipton and Ilkley Railway (No, 2) (I. C.) .. 

20, Somerton Junction Railway (I. C.) .. ¥ 

91, South-Eastern Railway (Channel Tunnel) oe 
99, South Wales and Severn Bridge Railway (I.C.) .. 
93, Swindon and Cheltenham Extension Railway 

24. Thames and Severn Canal (Railways) 

25. Waterloo and City Railway (I. C.) 

96. Worcester and Broom Railway (I. C.) 








(Management of Station) + ee 
W. Shelford 














J.C. Rees. 
Sherwood and Co, 


| ( R. Dawson, Bates, and Co. 
} Beale, Marigold, and Co. 


| | 
| §_ George Davis and Co., r 
] 
|f G. Armstrong and Sons, ) 
) 





54 37 | 930,000 310,000 Iq Chau. D Weester J.C. Rees. 
( Sir J. Hawkshaw, Son, and | | 
2 42 480,000 160,000 |- ayter, — ; Cope and Co., J. B. Batten & Co. Sherwood and Co. 
| ( Brunlees and McKerrow ) 
{ J. Wolfe Barry ’ 
9 45 350,000 116,666 |) Hi. M. Brunei j Cope and Co, J.C. Ball. 
(Running powers) | whos. aa | Martin and Leslie. 
(Financial arrangements) | ‘ 5. Welt B . : | Merrick and Co. J.C. Rees. 
4 41 126,000 42,000 7 JS. Saleen ac. j Ingram, Harrison, and Ingram} Dyson and Co. 
4 76 72,000 24,000 | Le Feuvre and Co. | Arthur Poland Holmes, Anlon, and Greig. 
6 65 150,000 50,000 | R. Elliott Cooper ; Geo. Davis and Co. a Hanly and Fellows. 
(Interest) { Brooksbank‘and Galland }| ‘J C- Rees. 
(Additional tolls) we a Hand and Co. Simson, Waterford, and Co. 
9 74 | 130,000 45,000 A. S. Hamand, R. Walker | Hanly and Fellows. 
7 40) | 60,000 20,000 | R. J. H. Saunders 1 ee Y | W. Wright. 
34 59 670,000 223,200 Martin and Fenwick 4 am pry or a f Dyson and Co. 
6 20 | 74,000 24,600 Le Feuvre and Co. : ei vis i William Bell 
1 61 | 240,000 80,000 Kinipple and Morris, Newman, Stretton, and Co. | Simson, Wakeford, and Co. 
ll 58 | 300,000 100,000 E. 0. Ferguson George Robinson | Wyatt, Hoskins, and Hooker. 
| illia é D | veqne 
11 19 | 225,000 75,000 F, Barry { Mab near gl f William Bell. 
18 2 | 330,000 100,000 John Anstie i Dunn and Psyne v4 William Bell. 
2 2 | 150,000 50,000 Francis Brady W. R. Stevens R. W. Cooper, C. E. Mortimer. 
44 3 750,000 250,000 Wiltons and Riddiford | William Bell. 


Keeling and Reichenbach 
(Running powers) os 


W. H. Barlow, J. H. Taunton 


J. C. Townsend Martin and Leslie. 


14 51 180,000 60,000 Mullings, Ellett, and Co. _ Martin and Leslie. 
2 79 | 2,700,000 900,000 Galbraith and Church { bay rs ee J.C. Rees. 
177 13 250,000 83,000 “< eis J. C. Rees. 


Norz.—The Bills marked “1,C.” were for incorporating new companies. — 





BILLS DEPOSITED AT THE PRIVATE BILL OFFICE OF THE HOUSE OF COMMONS, BUT NOT FURTHER PROCEEDED WITH. 





NAME OF BILL. 











. Edgware and Harrow Junction Railway ae 

. Esher, Hounslow, and Southall Railway (I. C.) °.. 

. Ewelme Railway (I. C.).. 

. Hatfield and St. Alban’s Railway .. E re és ‘ 

. High Wycombe, Beaconsfield, Uxbridge, and London Rail- 
way (I.C.).. .. a on xe = es - , 

Kilkenny Junction Railway 

7. Mid-Metroplitan Railway (I.C.) 

. Newark and Ollerton Railway (I.C.).. 


om 08 PD 


if 
¢ 


Sexe 


Skipton and Kettlewell Railway (Extension to Darlington) 
10. South-Western and City Junction Railway (1.C.) 

11. Tavistock and Gunnislake Lake Railway (I.C.) 

12. Uxbridge and Rickmansworth Railway (Ealing Extension) 


13. Walton and Harwich Junction Railway (I. C.) 
14. West Devon and Cornwall Railway (I. C.) .. 
15. Windsor and Metropolitan Railway (I. C.) 


~ 
Qo 


. Windsor, Aldershot, and Portsmouth Railway (I. C) 





TORPEDO BOATS.* 
By Mr. JoHN DONALDSON. 
(Concluded from page 356). 

In the Italian type of first-class boat illustrated by 
Figs. 15 to 17, page 377, the dimensions are: Length over 
all 100 ft., beam 11 ft. 8 in., draught 5 ft. 5 in., and dis- 
placement 344 tons. The hull is somewhat similar to 
those of the Italian and Danish second-class boats with 
the exception, as might be expected, that the torpedo gear 
is entirely inside the hull, and therefore better protected. 
The subdivision of the hull is carried out by means of 
bulkheads and half bulkheads, as is usual in our boats, 
and the compartments thus formed are cleared of water 
by means of ejectors entirely, six, each of 45 tons per hour 
capacity, being fitted in each boat, in all 270 tons per 
hour, or equal to pumping out the displacement in 7? 
minutes, 

The machinery is similar to that fitted in the English 
first-class boats, but the cylinders are somewhat larger, 
being 134 in. and 22 in. in diameter respectively by 
12 in. stroke. The pumping arrangements are also diffe- 
rent, inasmuch as all the pumps are driven by a separate 
compound engine, the main engines being devoted entirely 
to ae the ship. The auxiliary pumping engine | 


has cylinders 54 in. and 9 in. in diameter by 7 in. stroke, 


* Paper read before the Mechanical Science Section of 
the British Association at Southampton. 











(Transfer of undertaking). 


23 28 500,800 166,660 
(Running Powers over Central 


W. Dennis 


Ireland Railway). ey say 
10 28 3,000,000 1,000,000 J. W. Rammell 
0 38 50,000 ro ( G.B. Bruce, E. Parry 
10 38 150,000 50,000 ; J. G. Walker ’ 
58 28 1,710,900 570,000 $ E. O. Ferguson 
«ahi t J. Fraser and Sons 
2 9 2,100,000 700,000 ne - 
4 23 70,000 23,000 Le Feuvre and Co. 
10 3 300,000 100,000 E. Wilson and Co. 
7 30 150,000 50,000 W. Dennis, A. Thuey 
7 77 150,000 50,000 G. A. Lundie, T. Floyd 
11 78 450,000 150,000 Wells-Owen and Elwes 
62 17 1,500,000 500,000 F. Barry 








es So eaay Capitals 7 Engineers. Solicitors. Parliamentary Agents. 
m. ¢. & aa 
z . 
5 31 120,000 40,000 E. Wilson and Co. J Burdett, Commgnnn and ; Durnford and Co. 
12 43 400,000 183,000 | H. Robinson, R, W. P. Birch sn J. W. Burchell. 
rf 2g < > = f llliam ‘Toog¢ ) 
4 533 36,000 12,000 T. Walrond Smith r Augustus Jones j J.C. Ball. 


Hargrove and Co. Martin and Leslie. 


Cooke and Parkinson 
T. F. and H. Noyes 
Cope and Co. 
\ Hodding and Beevor 
ounltene —.. \ Wyatt, Hoskins, and Hooker. 
ua a Wyatt, Hoskins, and Hooker. 
J. D. Johnstone 


I Hanly and Fellows. 
{ Burdett, Cunningham, and )} 
'e Anwyl j Durnford and Co. 
Cooke and Parkinson William Bell. 
Sutton and Ommanney | Durnford and Co. 
Higginson and Vigors William Bell. 
( Edgcombe, Cole, and ) 
< Hellyer » William Bell, 
(Gunner and Renny ) 


William Bell. 
Sherwood and Co. 
J. C, Rees. 
John Jordan. 








SEconD-Ciass TorPepo Boat FoR THE ITALIAN 
GOVERNMENT. (See page 355 ante). 


and drives a centrifugal pump 15 in. in. diameter by 34 in. 
stroke. There are two feed pumps 4in. in diameter by 





Nore.—‘“‘ I. C.” denotes that the Bills were for incorporating new companies. 


| 8 in. stroke, and a bilge pump 2} in. diameter by 3in. 


stroke. The air and circulating pumps are driven at the 
same speed at the auxiliary engine, viz., 450 revolutions 
per minute, and the feed and bilge pumps at one-fourth 
of this speed by means of a worm and wheel on the end of 
the shaft. 

The principal reason for the adoption of an auxiliary 
engine in the case of these Italian boats was the addi- 
tional chance given of keeping the boat afloat in the event 
of the main engines being disabled ; all the pumps in the 
earlier boats of this class being arranged to pump from 
the engine room bilge, to which the other compartments 
were connected m | means of sluices. The fact, however, 
that an additional engineer has to devote his entire atten- 
tion to the lubrication of this engine and its proper work- 
ing, and the difficulty of getting a sufficient supply of 
water through the various sluices to keep all the pumps 
fully occupied, have led to its abandonment in all the 
later boats we are building, and the clearing of the bilges 
by means of ejectors, as already mentioned. The boilers 
in these boats are somewhat larger than in the English 
boats, and have a grate surface oF 19.4 square feet, and a 


| heating surface of 698.8 square feet. 


The armament consists of four 14in. Whitehead tor- 
pedoes, arranged as shown in the illustrations; that is to 
say, two in the ejecting tubes and two in the loading troughs 
immediately behind them. The ejecting tubes, it will be 
observed, are entirely enveloped in the hull of the boat, 









(Oct. 20, 1882. 


e) 
7 
ae 
3 
(x) 
Zz 
v0 
Zz. 
zs 








*u1001 9UIZUS OY} WOIJ polezUS st puv S1g0ULSUA | 


94} IO} PpoAdesol st 9UO PIVMAIOZ OY} BITYM ‘Yop oyy 
WOIf PI19ZUS ST PUB ‘sIBDYJO BATZNOVXI OY} 10J BavdE yos 
ST YOIYA Jo J09je ay} ‘sUIqvd OY} UI puv ‘pues 
J9M0} SUIUUOD 943 SvY PUB “1951 ST YOIyA 
ey} ut Zureq seousrsyrp [edroutid oy} ‘syvoq uRITYyy OYy 
JO EY} 0} AV[IUIIS FeYMOUIOS SI JUOUIEZUBLIE [vI0UAT 10 }{ 
*su0} Fg¢ jo quoutooed 
-sIP @ Sey puwv “1098M JO “UTE “439 SMBIp ‘UIvAq “4 ZL Aq 
Sul ‘IYO St eyg “ose oud “TZ 07. ST “SSI Aq poze.qsnit 
pue ‘gueulUIeA0r) geruec] 94} JO} poayonsysu0d 4eyy 
“gta ‘sn Aq 4[tnq 4A 4yeoq 4sa51"[ OY} 07 OUIOD MOT A AY 
pag aay uo Adnd00 03 210M S7BOq BY} SULTZ 

















-10} PUY PARAL YOR [assoa oy Surgytys ur pordnsoo0 Ft 
u Moy ® pordnoo 


yo } 94} Uloly Sze t 
® puy unoy uv 4vyz puNoy sBM 41 SULOYy Jo l 
Surddiys jo uorsvo00 ay} UO FeVYyy “ynOoGeB peqIT oq UL ‘YORE 


| $10} 8g yHoqe ZurySrom ‘szvoq osoyZ YOM YALA osve 044 
SI PONS puw f sapyouys sop[euIs Jo suvout Aq Yooy ouwsd 944 


uo o[yoRYys 943 0} puv sdooy sey} 0} peyorgu oav sSurys 
adod-O1LM [9894S ANOT 
jO Spuo oy} 4B speayyrNg ey3 Jo Yyowa 03 payorgze ApULIY 
‘yoap oy} Jo apts s9Y710 UO OMY ‘sdooy 410 sZuLt [9048 anoj 


jo ‘paqLiosap Apvol[e szeoqd SSR[O-puooos oyy Ul SB *sqsI8 | 


-U0d SIU, “poy ore szvog oy} Yop WIM aves Surysy 


‘syuouzavdur0o §=ArouIyoOUVUT 9y} | 


quouvuiiod oY} St Szvoq SS¥BlD-4JsIy UT OINQVay [OAOU VW 
“ula 


uo paezunout G-OMZ JayuNpION v 


S190} Suruuo0o | 


souye FT ynoqe 

yo oansseid paonpar v YA Ino Opadso03 ey} saysnd puy 

‘opadi0y oy} jo yard 193j8 9Yy} Sutpunoasms oovds oyy ut 

spuvdxo qt oayea oyg Surssvd uy) ‘aanssaad s1y3 4v outnpoa 

UBALT B szItIpe ATUO YOIYM OATVA B YFAno.1yy soqny Suroola 

Oy} 0} UloYyZ Wo1y UayeZ SI ‘soraydsouryr QJ Jo oanssoid 

v 4u “aIy oy} puv Syoryg ‘ur 4! Aq ‘aojzourerp peusoqut ‘ut Fe 
‘Buol “93 OL [29098 JO Sqn ANOJ Jo FSISUOD BITOAIOSOI OSOLLT, 

*paamnbal sv 

saqny Surpoolfa ayy jo Ayddns oy} 10J satoarosar Ae 94 0} 0 








————- 


























, SOpadi04 943 0} PaNqrsystp st yr soueYA ‘saqny Suryools 


OM} oY} UIdMYJoq odId-puRys BOF 9qQng4 zaoddood ‘ul F v Suoype 
duind sty} wloay aye st ate oy, ‘sotoydsouryze QJ Jo 
ainsseid v 4¥ anoy ded are jo yaay orqnd gg°y Surdtddns 
jo afqudvo ‘utoor oursua oy. ut duind Sutssordutoo-a11e 
Yeus e Aq perddns st ureyy Suroefa 10 pue saoped 
-10} oy} jo A[ddns oy} 40J are oY, ‘pary useq savy 4say 
OM} OY} JozJe ULE} OZUL poysnd ATIpvat oq uv Loy} yey 
pesuviie os ore saqn} Zuryoefo oy} puryaq ysnf sjooys ut 
petaivs soopedi0; oreds om} oY, ‘opedi0y 043 9% Suiry4303 
aLojaq eyeijzoued 07 GARY PTNOAL TTEYS JO yoT[NG vw Yor Ar 
‘ur S* [ye ur Suryeur “ur Sf eptsyno yeoq oy jo Suryrtd oy} 


| jo pur “ul¥ st saqn} 94} }0 sseuyoryy oY, ‘s}VOq SsvTO 


-puoods ysturdg puv UBITLZT YZ UL VSOY} OF ABITUMS 91B PUB 






























































































































































“MOIMSIHO ‘SUHUNIONGA 


WNHWNUAAOD NVITVII 






























































= ‘(gag abog oa8 ‘uoydrsosaqy 107) 


“OO GNV IAIOYVOANYOHL 


‘I NHOL 




















‘SUSSUN AC GALONULSNOO 


HHL €OX LVOt OdAXdYoOL SSVIOaGNoogds 





LNANNYAAOD NVITVLI FUL WOd LVOM OGAdNOL SSVTO-LSULA 






































© 
Oj) 


@) © 


























































































































SENAWNUAAOD HSITONA AHL UOT LVOM OdAdUOL SSV'IO-LSULA 








U 
Z 
ae 
i 
(x) | 
Z. 
0 
Z 
ca 





| lapgoog) ° 

bo & 4 00,0 0,00 19 

' fogaood\! 
- Ge : 











\ 


fi ‘i Re 


1 
¥ 


























“MOIMSIHO ‘SUMANIDNA ‘ANVdINOO GNVY LAOUOANUOHL ‘I NHOL ‘SUSSHN AM GALOAULSNOO 
SLVOH OCUAdUXOL 





[Oct. 20, 1882. 








TABLE GIVING THE DIMENSIONS, ARMAMENT, &c., OF TORPEDO BOATS DESCRIBED IN MR. DONALDSON’S PAPER. 





Length, 


Extreme Beam. 


'Maximum 
ine ment, Tons. 


| } | 
| Displace- Bais Speed, 


| Knots. | 


| | 


Torpedo Armament. 


Ejecting 
Apparatus. 


Time 
required to 
Pump out 

Displace- 
ment. 


Pumping 

Power in 

Tons per 
Hour, 


Diameter and 
Weight of 
Projectile. 


Machine Gun 
Armament, 





Type. | Illustration. | 
| 
| 


| ft. in, 
60 6 
63 

63 

90 
100 


English 
English 
Danish and ) 
Italian j§ 
English 
Italian 


| Figs. 4 and 5 

| Figs. 1to3 | 
Figs. 6 to 10 | 

| Figs. 11 to 14 | 

| Figs. 15t017 | 
110 


Danish Figs. 18 to 21 


Two 14 in. Whitehead | 


” 


17.65 
17.53 


| 

| ” 
| if 17.35 
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The engines are compound surface-condensing, and have 
an auxiliary engine for driving the pumps, similar to that 
in the Italian boats. Unlike them, however, the 
cylinders are steam jacketted, so as to secure the utmost 
economy in the working of the engines when running at a 
comparatively low speed, one of the conditions of trial 
being that the boat mee carry sufficient coal for a run 
of 1000 knots at a speed of about ten knots. On the trial 
it was found that the bunker capacity of ten tons was 
sufficient to propel the boat 1200 knots at a speed of eleven 
knots. 
was found to be 68. 

The cylinders of these engines are 144 in. and 24} in. in 
diameter, by 14 in. stroke, which at a speed of 400 revolu- 
tions per minute gave 750 indicated horse power, the 
speed of the boat being 20 knots. On the three hours’ 
trial the speed was found to be 19.91, or practically 20 
knots per hour, 


The indicated horse power required for this speed | 


The boiler of this boat is similar to those in the English | 
and Italian first-class boats, but is larger, having 1014 | 


square feet area of heating surface, and 27.4 square feet of 
grate surface. 

The armament consists of four 15 in. Whitehead tor- 
pedoes 19 ft. in length, carrying a charge of 80 lb. of 
gun-cotton, and capable of going a distance of 1000 yards 
at a speed of 18 or 19 knots. 

Instead of having a large number of torpedo boats 
round the coast, the Danish Government propose to carry 
this boat, and others of her class which they propose to 
build, from point to point of the coast, on their railways. 
Thus an enemy, although he might know the number o 
torpedo boats the Danes had, would never know where to 
expect one or more to turn up. 

I believe I am right in saying that the Danish torpedo 
boat is larger than any other vessel of its class afloat, but 
she will not occupy this proud position much longer, as 
we are now building a somewhat larger boat for the 
Russian Government. This vessel will be 113 ft. long by 

2 ft. 6in. beam, with a displacement of 584 tons. Her 
contract speed is the same as that of the Danish boat, but 
she will do it under much more adverse conditions, as the 
Russian authorities have insisted on our carrying an 
unusually heavy load on the trial, so that there may be 
no doubt of her keeping up her trial speed on service. 

In stating in the earlier part of this paper that the spar 
torpedo is now rarely fitted except as an alternative 
armament, I did not mean to say that it was by any 
means obsolete, as it is well suited on account of its small 
cost, for many countries where the Whitehead torpedo 
might be considered an expensive luxury. It is more 
easily managed also, and would no doubt provea valuable 
weapon in the hands of a seafaring population trained to 
the use of torpedo boats. Relatively to the Whitehead 
torpedo, however, it is a torpedo with a spar 10 yards 
long, as compared with one having a spar 400 yards long, 
as it is nowgenerally conceded that 400 yards is a distance 
at which the Whitehead torpedo can be used with tolerable 
certainly 

It is a question, however, whether it would not be 
the more prudent and certain course to use the spar 
torpedo in ciroumstances like those which obtained in 
Alexandria the other day, when the attacking ships 
were so enveloped in smoke that the firing had to be 
suspended till the smoke cleared away. The midship- 
man in the tops might have seen boats 400 yards off, and 
might have directed the machine gun fire upon them, but 
close in, I question if he could, and it would be easier for 
the commanders of the torpedo boats to find an opening 
for a spar torpedo than to direct the course of a White- 
head in the mass of smoke with which they and their 
enemy would be surrounded. I may say that the English 
first-class boats are now being armed with the spar 
torpedo. 

It may not, perhaps, be out of place here to urge the 
immense value of these boats for the defence of our 
coasts and those of our colonies. With a properly or- 
ganised torpedo boat service, I do not think it would be 
possible for an enemy’s fleet to treat English forts as the 
Egyptian forts were treated by our fleet at Alexandria. 
It would, no doubt, be a very sad thing if our English 
navies were unable to keep an_ enemy far away from our 
shores, but it would be infinitely worse if any disaster 
happened to our fleet, and we had not the means at the 
mouths of our principal rivers and in our great harbours 
of driving him off. I think I am right in saying that at 
present the total number of first-class boats available for 
this purpose is under two dozen, and some of these are 
away in the Mediterranean. 

The small cost of these boats, as compared with that of 
ironclads and forts, and the readiness with which they 
may be transported on larger vessels, recommend them 
specially for the defence of our colonies and of our coal 
depots. Scattered as our colonies are, and our coal depots 
ought to be in all parts of the ocean, some of them might, in 
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the exigencies of a great war, be bereft of the protection of | 


ourships, and would run the risk of falling a prey to any ad- 
venturous captain who might be employed to harass them. 
I fancy, however, that his movements would be some- 
what paralysed if he knew that torpedo boats were in his 
neighbourhood, a successful shot from one of which would 
at least cripple his ship, and might send her to the bottom. 
Of course I do not propose for one moment that these 
boats should take the place of forts, but since forts are 
stationary, and torpedo boats are able to go many miles 
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on the ground floor in immediate communication, 
with the condensers, from which the men were to draw 
their drinking, cooking, &c., water in kettles. The work 


| in this establishment was in charge of Mr. Welch, engi- 


| of water was made per ton of coal). 


from shore, and to attack a ship in her most vulnerable | 


part, I think they would prove most valuable auxiliaries 
to forts in any scheme of colonial defence. 


| 


To facilitate reference I have prepared a Table giving | 
| in a condensed form the principal dimensions, armament, | 


&c., of the boats I have described. 


THE DISTILLATION OF SEA WATER AT 
ALEXANDRIA. 

AN officer of the fleet has sent to the Zimes the follow- 
ing interesting particulars of the arrangements for dis- 
tilling sea water at Alexandria during the recent occupa- 
tion: *‘ After a careful examination with Mr. Foreman, 
chief engineer of the Bittern, assisted by the best local 





| authority, of the resources of Alexandria, it was decided 


f | 


| 





to fit the large premises of the Alexandria Cotton Pressing 
Company at Gabari as the principal condensing establish- 


| not at the time be obtained). 


| and 7-in. stroke. 


neer of the Helicon, and the great success attained was 
largely due to his great zeal, ability, and intelligence. It 
was an exceptionally economical condenser, nine tons of 
water being made for a ton of coal, without including the 
driving engines (including everything, about eight tons 
An entirely diffe- 
rent plan was carried out at the Arsenal Dock condenser, 
In this case the boilers were about 25 yards from the dock 
which was used as a condenser, the steam being conveyed 
thither from the boilers by three 3-in. iron pipes (a single 
large pipe would have been better probably, but it could 
Two donkeys had to be 
fitted for feeding the boilers, each having a 34-in. plunger 
The arrangements for condensing the 


| steam were as follow: On reaching the dock the steam was 


again subdivided, three 14-inch pipes being fitted to take 


| the steam from each of the three main steam pipes. These 
| smaller pipes were bent, and laid about, on an average, 5ft. 


| 900 ft. 


under water along the dock and raised at the other end so as 
to discharge their water into an iron receiving tank placed 
at the side of the dock, the total length of piping being 
This receiving tank was placed in connexion with 


| five other iron tanks, titted with cocks for drawing off the 


ment, with another in the Arsenal, utilising there the | 
boilers of some engines which had been employed for | 


pumping out a dock now filled with water and no longer | 1 
| of water, and fitted as a tank. 


used. The Gabari establishment was ped conveniently 


situated, as all the troops landed there, anc 


the Commissariat, and Military Hospital. It was about 
300 yards from the harbour and about 35ft. above the 
water level. The premises were very large, with broad 
streets on two sides anda courtyard. It was two stories 
high and had a convenient fitting shop in the building. 
There were five large boilers in excellent condition. ‘To 
enable these premises to be adapted to their new purpose 
the following work was done : 
were disconnected from the engines, and pipes were fitted 
to conduct the steam to two iron reservoirs already on the 
premises, which were fitted as condensers. The fifth boiler 
was reserved for working the lathes, &c., in the fitting shop, 
and the auxiliary engines, feeds, &c. These condensers 


were iron tanks of about 10 tons capacity. In one of these | } } , er | ) 
| jetty by Mr. Rigler, engineer of the Invincible. It requires 


were placed three coils of 1 in- iron piping, 600 ft. in total 


length ; in the other two coils of 2-in. piping, total length | Cat r 
| being made with 1 ton of coal. 


240 ft. The circulating water was thrown up from the 
harbour by a 4-in. centrifugal pump worked by an 8 horse 
— portable driving engine, 2}-in. iron gas piping being 
used. 
piping the centrifugal was unable to throw a sufficient 
quantity of water to the required height on upper floor of 
the building. It was accordingly led into a tank placed in 
a cellar, and a donkey engine, already there, was utilised 
to throw the water the required height. 
to answer; a sufficient quantity of circulating water 
(about 40 tons an hour) being obtained. 
densers were able to supply 30 and 40 tons of water respec- 


tively per diem, the larger piping giving the best results. | , L i 
| by her pumps directly into tanks alongside. 


It was found, however, that the boilers were capable of 
generating a larger quantity of steam, and accordingly a 
third condenser was built of wood by the carpenters of the 
fleet, and in it were placed two coils of 2-in. piping of a 
total length of 416 ft. An independent supply of circulat- 
ing water was obtained by means of a 6-in. centrifugal 
pump driven by an 8 horse power portable engine and 
4-in. iron piping. An ample supply of circulating water 
was thus obtained from near the locks at the entrance of 
the canal, a distance of 220 yards. This condenser was 
never used to its utmost capacity, which was certainly 
at least sixty tons per diem. For storing the water three 
large open wooden tanks were made by the carpenters of 
the fleet, each capable of holding twelve tons of water, and 
ten old wooden tanks that had been used in Abyssinia, of 
a capacity of about 44 tons each, were sent from Malta. 
These were raised well above the floor of the building and 
connected with each other. Pipes were led from the con- 
densers along the floor overhead and discharged their 
water into azinc-lined box thickly perforated and placed 
over one of the open tanks ; the water while falling into 
the reservoir was thus broken up, cooled, and aérated. 
These reservoirs (containing an aggregate of about 80 tons 
of water) were connected by pipes with two large iron 
troughs outside the building, placed high enough to dis- 
charge the water into the military water carts, and were 
fitted so that twelve or thirteen carts could be filled 
at the same time. Pipes were also led from the re- 
servoir to fill wooden horse troughs, placed round 


| the court-yard before mentioned, at which about forty 


horses could be watered together. Some iron tanks, 


close round it | 


were grouped barracks, the head-quarters of the Transport, | ; 0 
| per diem, and a considerable pressure of steam was re- 


water and connected with large iron troughs for filling 
carts ten at a time, as at Gabari, an overflow pipe being 
led into an iron lighter capable of holding about 120 tons 
At first three coils instead 
of nine separate pipes were tried, but the result was dis- 
appointing. Only about 45 tons of water could be made 


| quired, which was objectionable, as the boilers were old, 


and no one could be found who knew anything about them. 
The alteration above described increased the output of 
water to about 70 tons, and required only a very low 
pressure. It was never an economical condenser, 5} tons 


| of water only being made to a ton of coal ; but, on the 


our out of the five boilers | 


other hand, having no auxiliary or driving engines, less 
supervision was required. The large consumption of coal 


| was due entirely to the boilers being of very old pattern. 


This establishment and all the work done there was under 
the personal superintendence of Mr. Swinney, engineer of 


| the Tamar,and I cannot speak too highly of hisservices there. 


The Malta condenser was put together on the Arsenal 


careful watching, and is fairly economical, 7 tons of water 
Being quite complete in 
itself it would be most useful in any out-of-the-way 


lace. 
| It took about a week to remove it from the wool that 


On trial it was found that owing to the length of | 


| that at the Arsenal Dock condenser. 


brought it, and to get it erected and in working order. 
The arrangement for supply of the water was similar to 
A vessel that had 


| been originally chartered to take refugees to Malta, called 


This was found | 


And the con- | 
| over 300 tons of water. 





| 


the Maulkins Tower, being available, I had her surface 
condensers fitted for distilling water for issue, and placed 
her in a convenient position alongside a wharf near the 
native quarter. She has ballast tanks capable of holding 
These were thoroughly cleaned 
and then filled with fresh water, which could be supplied 
She was 
capable of distilling at least 70 tons of water per diem at 
a cost of a ton of coal for about 64 to 7 tons of 
water. She was originally intended to supply the 
native population, but as they never felt the scarcity 
of water she was very useful in completing the trans- 
ports and supplying the troops stationed at Meks. 
[ made arrangements with His Highness the Khedive 
that his splendid yacht, the Mahroussa, should supply 
with her surface condensers all the water required at the 
palace, where a very large number of tet 3 (2500) were 
constantly maintained. The yacht, with her numerous 
boilers, was capable of turning out 250 tons a day, but it 
was not intended to draw on her for the public unless 
required by urgent necessity. he sum of all these 
arrangements, it will be seen, provided for a supply of 
fresh water of 330 tons per diem, or nearly 70,000 gallons, 
without counting the Khedive’s yacht. ‘This would have 
fully met the requirements of the population estimated to 
be in Alexandria when the scarcity of water seemed 
imminent. Mr. Felix Foreman, chief engineer of the 
Bittern, was in charge of the whole work. He was untir- 
ing in his exertions and showed remarkable ingenuity in 
his arrangements. The work was entirely performed by 
the artificers of the fleet, except in the last few days, when 
some assistance was given by the men of the Royal Engi- 
neers. The supply of water to the troops commenced 
about a fortnight after beginning operations and was con- 
tinued for between six and seven weeks, and has not yet 
quite ceased. Had it been required sooner we were ready 
to commence the supply to a limited extent at least a 


. | r - par . ? 
of a total capacity of 22 tons, were also placed | week earlier, 
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AMMONIA REFRIGERATING PLANT. 
For some months past there has been at work at 
Messrs. Meux’s and Co’s brewery, Tottenham Court- 
road, a new refrigerating plant, which was constructed 
from the designs of Mr. J. K. Kilbourn, of 5, East 
India Avenue, E.C., and of this refrigerating machinery 
we this week publish a two-page engraving. The plant 
has rathera curious history. The construction of the 
machinery was commenced under Mr. Kilbourn’s 
supervision by a firm in Burton-on-Trent, who, how- 
ever, had some financial difficulties prior to its com- 
pletion, and the consequence was that after being de- 
layed for some time the plant was finally sold to 
Messrs. Meux and Co. still unfinished. As will be 
seen from Fig. 1, the plant consists of three sets 
of pumps, and was originally designed to work with 
ammonia by the compression process, but just about 
thetime of its construction Camille Vincent, of Paris, dis- 
covered a method of making chloride of methyl] readily 
from the residuals of beetroot, and it being alleged that 
this substance was a superior medium for refrigera- 
iion, liquefying at about half the pressure of ammonia 
at the same temperature, and being neutral in its 
action on metals, it was decided to try it on this plant. 
Suitable cyjinders were therefore se Slee for the 
compression pumps—no alteration being made in the 
condenser—and very satisfactory results were obtained 
with methyl chloride. The fact, however, that this 
medium was only manufactured at one place, and 
moreover not in this country, induced Messrs. Meux 
and Co. to change one of the three machines to 
an ammonia machine early this season. The details 
which we illustrate this week refer to the ammonia 
machine, but the principal difference between this 
and the machines using chloride of methyl con- 
sists in the cylinders and valves, the former being 1] in. 
in diameter for the methyl, and 8 in. in diameter for 
the ammonia plant. 

As shown in our illustrations, each of the three 
vertical inverted pumps has two single-acting compres- 
sion cylinders, those of the ammonia machine being 8 in. 
in diameter and 15in. stroke, working generally at about 
50 double strokes per minute or under, the maximum 
speed being 55revolutions. Theengine shaft, from which 
the pumps are driven by gearing, runs double the 
speed of the pumps, and the power is derived from a 
pair of horizontal engines having cylinders, 12 in. 
in diameter and 18 in. stroke, working as already 
stated with a mean speed of 100 revolutions. The 
pumps are single-acting, compressing on the top side 
only, while at the lower end, the two join in a chamber 
in which is filled a lubricating material, which at the 
same time acts as a liquid seal against the leakage of 
any ammonia; long and carefully constructed stuffing- 
boxes with double glands assist this, and in addition 
communication is established between this chamber 
and the suction chest of the cylinders, thus preventing 
the accumulation of gas which might have leaked by 
the piston. So perfect is this mode in preventing the 
escape of ammonia gas, which would be both un- 
— and costly, that no scent of ammonia could 
ye detected in the machine room on the ocoasion of our 
recent visit. 

Each cylinder is fitted at the top with two suction 
valves A A, and one delivery valve B, the former 
communicating by the passage C and pipe N with the 
refrigerator E, while the latter is connected through 
passage D and pipe F with the condensor G. 

The cycle of working is briefly as follows: We may 
assume that a start is made with a certain quantity of 
liquid ammonia in the condenser G ; thence it passes 
by the pipe H into the refrigerator E, where it expands, 
and during its expansion absorbs heat from the water 
surrounding the coils. The ammoniacal gas thus formed 
passes through pipe N to the compression pumps, and 
is there compressed and forced through the pipe F into 
the condenser G, where it is again liquefied by contact 
with surfaces cooled with cold water. The cycle thus 
described is, of course, a continuous one. 

Both the condenser and refrigerator consist of iron 
vessels, containing iron coils of piping of small diameter, 
with no internal joints, the coils being tested to 
1000 lb. on the square inch. Four independent coils 
are provided, which at both top and bottom enter into 
a common chamber, from which a single pipe leads at 
the top to the pump and atthe bottom to therefrigerator. 
Inside the smallest coil of pipes is a hollow cylinder 
fitted outside with wings ; this has the double function 
of preventing too large a body of water remaining in 
the centre of the coils, and, when rotated, of assisting 
circulation in the vessels, Gearing is provided at the 
top to drive this agitating apparatus at aslow speed. In 
the condenser the iron coils are of course surrounded 
by water for cooling the ammonia gases, and in the 
refrigerator by the liquid, the temperature of which is 
to be reduced. For ice manufacture this last-named 
liquid is generally brine ; for brewery use, as in this 
case, water is employed, this being only reduced to 
about 50 deg. Fahrenheit, and the supply of water 
being regulated according to the temperature required. 

Another detail which materially assists the pre- 
vention of leakage is the cock which Mr. Kilbourn 
uses for his gas. It consists of a steel cone in a cast- 
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iron casing closed at the bottom, and no packing 
materialisused. The gland, if it may be so termed, 
is a sleeve fitting well over the round part of the cock 
and threaded outside, and it screws into the casing. 
Previous to turning the cock by means of a spanner on 
the usual square, this metal sleeve has to be slackened 
back, and assoon as the cock is turned in the desired 
position, it is locked again, a perfectly tight fit of metal 
against metal being thus insured. A section of this 
cock is shown at T in Fig. 1 ; and it will be noticed that 
wherever ammonia passes, this construction of cock is 
used, as for instance at U and V at the top of compres- 
sion cylinders, and at W between condenser and 
refrigerator. 

The water from the main P enters the condenser 
at the bottom by the pipe A, and as it becomes 
warmer rises in the vessel, and is finally discharged at 
the top by the pipe R. From the same water main 
P, the refrigerator is in this case supplied with water 
which here enters at the top, and becoming more 
dense as it cools, leaves by pipe O for the beer refri- 
gerators in the brewery, at about 50 deg. Fahr. 

Returning now toa few details, the valves, Figs. 1 and 
4, A and B, are made of steel or cast iron, bored inside 
and turned outside, and are a very good job; by simply 
slacking two bolts, each valve is easily accessible when 
necessary, but they require hardly any attention, and 
have not throughout this season given any trouble. 
The cylinders and valves are completely enclosed in a 
water casing, which is open at the top, thus any leak- 
age can be very readily detected, and cylinders and 
valves are kept constantly at a uniform temperature, 
by arranging a continuous flow of water. The cranks 
of the two cylinders are set opposite each other, with 
a narrow bearing between them, and a long bearing at 
each end, and altogether not only are the pumps a 
very creditable job in appearance, but we are assured 
that the loss of ammonia so far has been exceedingly 
small, not one shilling’s worth having been lost during 
this season. 

This one set of ammonia pumps was guaranteed to 
be capable of cooling twenty barrels of water per 
hour 20 deg. A trial to prove this performance was 
made some time ago, discharging the cooled water into 
an open tank, in which it could be exactly measured. 
The pumps were in ordinary working condition, run- 
ning at fifty-one revolutions per minute. The results 
measured were that forty-five barrels of thirty-six 
gallons each were cooled from 62 deg. to 50 deg., 
that is 12 deg., or the equivalent of cooling twenty- 
seven barrels 20 deg. These results are in comparison 
to the guaranteed performance excellent, and represent 
a very high effective duty, and we are, moreover, 
assured by the engineer at the brewery that the plant 
has worked to the greatest satisfaction. 








ELECTRIC LIGHTING. 

A VERY important experiment is now being carried 
out at the Gare de l'Est, Paris, which will include the 
station buildings in Paris and the whole of the line 
between that terminus and the Villette station, the 
railroad for that length being either in tunnel or 
between retaining walls. An important feature in this 
section are the traverse tables introduced for shifting 
carriages from one line to another, to facilitate the 
traffic, and the gas illumination for this purpose has 
always been found insufficient. The new installation 
is being carried out by the Société Lyonnaise des eaux 
Let de l’Eclairage, and will comprise fifteen large arc 
lamps. Ten of these will be placed in the Paris station, 
three will be in the goods depét, and the others in the 
station yard. The Brush system will be employed, the 
generators being of the 16-lamp type. It will be driven 
by a 15 horse power Weyher and Richmond engine at a 
speed of 840 revolutions per minute. The lamp used 
will be of the double type, with carbons 11 millimetres 
in diameter. The length of the exterior circuit is 5700 
metres, the resistance of the circuit being 15 ohms. 
The intensity of the current feeding the lamps is from 
10 to 10.5 ampéres. The following photometric tests 
have been made with one of the lamps, the ‘‘ Star” 
candle and the Carcel standard having been used. 


1. With Standard Candle: 
Incidence of Nature of 


Ray Light. Luminous Intensity. 
90 deg. Naked are 444 candles= = carcels 
aA c 


” ” ‘ a = ” 
90 ,, Inground glass globe 277 so = ; 
2. With Carcel Standard : 


90 deg. In ground glass globe 49 Carcels 
BD 85 


OD 39 a ” S cP) 
90 ” Naked 79 ” 
65 ” ” 114 ” 
DD 55 ” 101 ” 
30 ,, ” 64 ” 


These results, which appear to have been carefully 
obtained, do not agree with the more liberal allow- 
ance of luminous intensity usually accorded to this 
lamp. 

Under the title of Souvenirs de Exposition Interna- 





tionale d’Electricité de Paris, 1881, our excellent con- 
temporary, La Lumiére Electrique, has just issued a 








special number, concluding the admirable series of 
articles in which the first great electrical exhibition has 
been so fully recorded. The issue in question contains a 
number of finely executed engravings of the Palais de 
l'Industrie, comprising views of the exterior and 
interior ; it is to be hoped that the report of the Exhi- 
bition published in our contemporary will be collected 
and published in a separate form. 

In Germany, on the Frankfort and Fulda Railway, 
some interesting experiments are in progress for light- 
ing trains with incandescence lamps. The experimental 
train consists of two first and second-class carriages, a 
saloon, afourth-class carriage, and a brake van, in which 
latter is placed a Weston dynamo-electric generator, 
and forty-four cells of accumulators, eleven of which 
are held in reserve. There are distributed through the 
train twenty-three Edison lamps. The generator is 
driven off one of the axles of the brake van, and feeds 
the lamp when the train is in motion, the current being 
supplied from the accumulators, when it stops. So 
far the experiments have been encouraging, but they 
have developed a number of practical difficulties which 
will have to be overcome before the installation is suc- 
cessful. 

Mr. James Gordon Bennett’s yacht, the Namouna, 
now on a tour round the world, recently visited the 
Port of London. She is lighted throughout by 150 
Edison incandescence lamps, fed by an L Edison gene- 
rator, driven by belting from a special engine. On her 
way from New York she was exposed to very heavy 
weather, but no interruption to the lighting occurred, 
nor was there any instance of the belt slipping. This 
experience is a valuable one, and will probably serve 
to remove the distrust in belting for driving dynamos 
on board ship, where direct driving is generally 
preferred. 

The steamships Tarawera and Wailhora, now being 
built by Messrs. Denny and Co. for the Union Steam- 
ship Company, of New Zealand, will each be fitted 
with 150 Edison 16-candle lamps, fed by an Edison 
L dynamo, driven direct by a Brotherhood three- 
cylinder engine. 

A meeting has been convened by the Vestry of Cam- 
berwell of the various South London vestries, to decide 
upon the most expedient action that should be taken 
in regard to the numerous notifications made by diffe- 
rent electric light companies, of their intention to apply 
for provisional orders to empower them to distribute 
electricity throughout the South London parishes. 
The meeting will take place on Tuesday the 31st inst. 
It is intended that the vestries will arrive at some 
course of joint action which shall as far as possible 
protect the interests of the ratepayers. 

The Wandsworth District Board of Works meet- 
ing on Wednesday last, agreed to the following re- 
commendation of their General Purposes Committee : 
““The Committee have considered the applications 
for the consent of the Board to Board of Trade 
licenses or provisional orders being granted for 
the supply of electricity within the district, re- 
ceived from the following companies: The Metro- 
politan (Brush), the Gulcher, the Edison, and the 
West Middlesex, and Messrs. Ferranti, Thomson, 
and Ince ; and recommend that the Board do not grant 
their consent to any of the proposed schemes, and that 
the applicants and the Board of Trade be informed ac- 
cordingly ; and that the Board of Trade be further 
informed that the Board have it in contemplation to 
apply for a license themselves for the supply of elec- 
tricity in the district when the system of electric 
light is more matured.” 

The Sanitary Committee of the Bristol Town Council, 
acting as the Urban Sanitary Authority, have issued a 
report recommending the council to apply to the Board 
of Trade for a provisional order for powers to establish 
electric lighting installations in the city of Bristol. 





= 





Srx-SprnpLE Bortnc Macuine.—In our notice of this 
machine (see page 330 ante) we should have mentioned that 
it was made by Messrs. Carter and Co., of Manchester, 
to the order of Messrs. Richards and Atkinson, of 7, 
Blackfriars-street, Manchester, the design of the machine 
having been modified from the orignal coveralls type, 
by Mr. George Richards. 





InpIAN ComMERCE.—Some important figures have been 
published in relation to the import trade of British India 
for 1881-82. The imports of merchandise fell in value 
from 5031 lakhs in 1880-81 to 4699 lakhs in the past year. 
This was owing principally to a decline in the value of 
the imports of cotton goods, which amounted in 1880-81 to 
2661 lakhs, and in 1881-82 to only 2399 lakhs. Cotten 

oods which are received almost entirely from the United 
Taian, amount to 50 per cent. of the Indian imports. 
Next in amount after cotton goods is the import of metals, 
the principal items being copper of domestic utensils and 
iron for a variety of uses. e imports of copper have 
decreased from 162 to 147 lakhs. Tin from the Straits 
has remained stationary at 17 lakhs, while zinc fell from 
16 to 13 lakhs. The imports of machinery and mill worke 
rose from 77 to 122 lakhs. There were in existence at the 
end of 1880 81, fifty-eight cotton mills in India, containing 
about 13,00 looms and 1,500,000 spindles. Forty-four of 
these mills are in the Bombay Presidency. 


[Ocr. 20, 1882. 





O || 
A | 
fas 
ea) 
al 
Z 
O 
Z 
{x 











*aULSLIGG 10} PopPONAYSUOD Zuroq 91v s10,OUL TUIvI4S YFLM 
skeMuvly, ‘“uopuory ulory JoSvuvul oyyeaz pooustiedxa 
uv o3v3ua 0} paalosal svy JUSUIUIAAOL) puV[sUVON?) OTT, 
*pesousUulUlOD oq AT10ys Te ueso'yT 943 OF 9UVQSLig7 ULOIs 
ABM[IBl BV JO UOTPNAJSUOD OY —"shvnpivy punpsusaney 


jo oinqripuadxo oy} Sutapoaut yiom wv SA4Z0f oOT[TASUMOT, 
oY} JO UOISUaJXO OY} AOJ POATOOVI Udeq BAT sAIpUZ 
jo aoquinu yw ‘ssoaZoad arey Suryeur ore syuawoaoiduit 
Inoqivy 9y} puv ‘uUMOZYOOD AvaU sasnoyzYS Meu OAy 


| LOJ JOT Uveq sBy yoUIyUCD W—"sylo4, 790) punpsuaaInéd 


| 


‘Apvor yoA OU ST YOM | 


*7eo3 Bury oy} Jo uorydaoxs oy} YIM Spaystuiny MoU SI 
‘IVA JO JUIAD OY} UT oUBQSIIG, Jo UOTIDeZ0Id OY} IOs STOAIOL* 
UIRITIAA JIG Aq pepustMUlOdeL SyIOM DATSUaJOp OY4 
jo qied @ suriog yor ‘u0zZArT ye Arz0yQNq OY, “aT UAEq 
qo4 you svy YOM 94} IOJ yousquod oy ynq £79000] Fnoqu 


“UIs O[GeIapIsuod 
@ IO} PLIYSIP 94} UI SULIY OM} 03 POs U9eq SLY 4o1908 OY} 
yey} poytodar st yy ‘ppaanoyz4e oyviedas Aoy} prpasvo ou ul 
qnq ‘Suryeeiq 07 pouresys puv ouryovur Juyseq v ur pooryd 
o19M AVM SITY} UL pezuN sivq ayy Jo AIG ‘pappaar 
puv yvoy pot v 0} 4qyFnoiq usyy ‘pmbit v yy JsA0 





polvouls puv poystjod ov pozrun 9q 03 soovyANs OYJ, *4vOT 
pat V Fe [9048 SUIp[am JOJ—pa19aoosip SAVY OF SUITRTO oY 
Yop A—ssaoodd 49.1098 B YZLA “9441 AA JU SAV MTIEY OYOsSEyIL | 
-aysisieg, oy} jo sdoysyiom ey} ut Surusurtsaedxe uvaq 
SBY 19IULSUD UVIZ[og V yey UIvI, OA\—*/997IG Durpjagy 
“UBMOTO}VYSVG 
YING OY} 07 S9YVT SATA PTO Woz uorTyd0] [euy oy} UO 
YAOM BV MOU Ore soTZIvd Zutisdutsue Jorequinu Wy ‘uoUT 
yo ao10y Aavay V Aq PIl9AOd aq [[LA SOYVT S9ATAL PTO Jo 
APIA oY} UL YIOM AAVAY By} YVyy pozoodxea st 41 ‘syoom 
OM} UIQ]LM puy ‘ave OFT 94} SB 4SOM Iv} SB yIOM 4V 





Ce) 
























































MOT OIE SIOPTINH “STITT, ssoidA_ oy} wory pomey Saroq 
AOU OIv UIvaI}S OUIVS OY} I9AO0 OSpLiq yA we wo @ IOy 
soid oyy, ‘poAvyap _ gou Avur Surkey youry yvy4 Jops0 
url ‘ouly UIvUr oy UO AZIUTOIA 4ey} UT Surpeis Aavoy 043 
970[duI09 07 ‘UBMETOVYSeG ey} Zutsson oylovg uerpruro 
oY} 03 “vuLquoTY ‘uojJUNg yO pre siopeids jo rJaqumnu 
OSI] V YUAS DAVY S10JVAPZUOD OY, “YIWUOUT sty} Jo osan09 
ey} UI ‘UopuvIgT Jo YWOU soTIUT EZ oUIOS ‘MOTApLOIg 
SV Avy se pazo[dutod oq [[LM OUT] UleUr oye uLIpeULD 
oy} 9¥Y} ~poyodxo st 4[—‘Avnpwy opovg unrppung 
SHLON TVINOIOO GNV NOIMUOT 












































































































































LNAWNUAAOD HSINVG 











(ale abo aas ‘MoudiLosa(y LOyT) 


“MOLMSIHO ‘SUMUNTIONG 


a HL 


“00 GNV LIOVOANUOHL 


“LOH LVOE OdGCAdYOL SSVTOLWSATA 


‘I NHOC ‘SUSSHIN AG CALOAMLSNOD 











ENGINEERING. 











Oct. 20, 1882. ] 


FISH CURING AND COOKING PLANT, 
DESIGNED BY MR. GEORGE LEACH, HULL. 
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Few besides those actually concerned=in the busi- 
ness, have any idea of the commercial importance of 
the processes of drying and curing fish as carried on 
in this country. It is undoubtedly ditficult to get 
thoroughly trustworthy data on the subject, but Mr. 
George Leach, of Hull, the inventor of the mechanical 
appliances we are about to describe, quotes the state- 
ments of Mr. H. Mayhew, in his most interesting 
work, ‘‘ London Labour and the London Poor,” to 
show that in 1850 nearly 100,500 tons of herrings were 
supplied to London alone, while the evidence of the 
trade goes to show that fully one-third of the weight 
was ‘* bloatered” in London, partly for use there, and 
partly for subsequent distribution to various parts of 
the country. When we consider how enormously 
London has grown since 1850, and how the fish 
supply has been increased by improved means of 
transport, it will be seen that in the metropolis 
alone the fish-curing industry is one of material im- 
portance. Taking ten barrels to the ton and an aver- 
age of 660 herrings to the barrel, and assuming that the 
consumption of herrings bloatered in London has even 
remained but as it was in 1850, or say 33,000 tons 
per annum, it follows that the annual quantity to be 
dealt with is 330,000 barrels, or no less than 217,800,000 
of bloatered herrings in the metropolis alone. Pro- 
bably, however, the figures are now very much larger 
than this. 

As at present carried on the process of bloatering 
herrings is a very crude one. The fish after being 

| washed are threaded on spits about 44 ft. long, each 

spit carrying about twenty-five herrings. The sub- 
sequent operations are described by Mr. Leach as 
follows : 

‘¢The fish are smoked in a special house or chamber, 

poses mY . | fitted up with a series of open wooden frames extend- 
ing from floor to roof, and having light transverse 
beams, technically called ‘loves,’ placed in them, one 
above another, at regular distances. The spits are 
handed up from the basement or smoke house floor by 
men or boys who climb up the wooden frames of the 

| smoke house, and pass each spit with the herrings 
| threaded upon it from the bottom tier to a man 
stationed at or within hand reach of the uppermost 
tier. As the frames are placed parallel to each other 
| about 4ft. apart or a somewhat less distance than the 
| length of a spit, it follows that the man who is within 
, | hand reach of the uppermost tier can there rest each 
Sprats emptied here | end of the spit anne its complement of herrings 
Cea) | upon the parallel ‘ loves’ in adjoining frames, and thus 

| by passing a sufficient number of spits from hand to 
hand, and from tier to tier, according to the size or 
| extent of the smoke house, the house may be filled or 
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hung with herrings ready to be dried, smoked, or 
cured. Sometimes the fires are lighted and the smoke 
is rising during the time the men are thus filling the 
smoke house, and especially so when there is great 
pressure of business. At such times the condition and 
temperature of the smoke house are suffocating, and 
the occupation most injurious to health. 

‘* When the fires are in full force it is impossible for 
any person to remain in the smoke house for any long 
period, but even then it is customary for the men to 
make occasional short stays in the smoke house in 
order to examine the condition of the fish placed upon 
the different tiers, and in some cases to withdraw the 
spits and replace them upon other tiers either nearer 
to, or further from, the fire or smoke, according to the 
state of the fish. This operation is performed after 
tying a mufier or cloth over the mouth or nostrils of 
the workman, so as to filter the smoke or render less 
noxious the fumes arising from the fires, but in all 
cases it is a trying and injurious operation.” 

It will be seen from the above notes that the fish- 
curing process, as now carried out, involves a very 
considerable amount of manual labour, while, from the 
manner in which it is conducted, it is by no means 
uniform in its results, and this has led Mr. George 
Leach for some time past to devote considerable 
attention to perfecting mechanical appliances which 
would enable the process of ‘‘bloatering” to be 
carried out not only with more certainty, but also with 
far greater economy than at present. In perfecting 
his plans, Mr. Leach has been materially assisted by 
his practical experience in woollen machinery, and those 
familiar with such machinery will find much in the 
appliances now to be described that will remind them 
of the modes of dealing with woollen fabrics. 

Two of the chief features of Mr. Leach’s plans are, 
first, that according to his system the curing process is 
a continuous one, the fires never being extinguished 
from the beginning until the end of the week, while the 
herrings are carried into and through the curing 
chambers, and are delivered when cured solely by 
mechanical means. Various modifications of the appa- 
ratus have been devised to meet special circumstances, 
and some of these we now illustrate on page 381. 

In the engravings just referred to, Figs. 1, 2, and 
3 are respectively a longitudinal section, a plan and 
transverse section showing the general arrangement of 
a fish-curing house constructed on one of Mr. Leach’s 
plans. Referring to these views, it will be seen that 
the arrangement includes three towers or chambers 
through which the fish are successively passed, the 
first of these being a drying chamber, the second a 
smoking chamber, and the third a cooling chamber, 
as shown. The fish to be dealt with are either spitted 
on spits such as shown in Fig. 16, or hung on tenter- 
hooks in wooden bars or ‘* balks,” such as shown in Fig. 
17 and 18 (this being the plan adopted for haddocks or 
‘*kippers ”), or placed in wirework grills of the form 
shown in Figs. 19 and 20. The grills just mentioned 
afford a very convenient mode of carrying the fish, and 
they appear from experiments already made to be 
exceedingly suitable for herrings, the latter being 
placed in them back downwards, so that the thickest 
part of the fish is the most fully exposed to the hot air 
and smoke. 

It will be seen from Figs. 16 to 20 that the spits, 
balks, and grills above referred to are all furnished at 
the ends with trunnions g g, which fit into openings 
formed in certain of the links of a pair of equilinked 
travelling chains which are carried in a zigzag course 
through the three chambers as shown in Fig. 1. Thus 
it will be seen that the fish are first carried to the top 
of the drying chamber, and, gradually making their 
way downward, are next carried from the bottom of 
that chamber to the top of the smoking chamber, 
through which they next descend, while finally they 
pass from the bottom of the smoking chamber to the 
top of the cooling chamber, and descend the latter to 
the point of delivery, when, if contained in grills, they 
are automatically tipped out on to the receiving lattice 
travelling table, which conveys them into the packing 
room. It follows from the manner in which the spits 
or ‘‘ balks” are hung on the chains that the fish carried 
by them will always hang vertically throughout the 
whole of their course through the chambers, while in 
the same way the grills will always hang with the open 
side upwards until they arrive at the point when they 
are purposely tipped over to discharge the fish. 

Ir cases where the fish is carried on spits or balks, 
the latter are removed from the chains at the point of 
delivery, but the grills, when the latter are used, 
remain on the chains and return through the passage 
shown in Fig. 1 to the point where they receive a fresh 
supply of fish. During this return journey they pass 
a point where the end trunnions are held vertically by 
passing between guides as shown in Fig. 23, and while 
so held the grills are cleaned by revolving brushes x n, 
applied as shown. It will readily be understood from 
the description we have given that the whole process is 
a continuous one, and that the fish are carried through 
the successive chambers without any manual labour. 
Figs. 21 and 22 show detail views of the feed chains 
employed. 





The curing house shown in Figs. 1, 2, and 3 is of 
moderate capacity, and its chief dimensions are figured 
in our illustrations. The three chambers are each 
4ft. Gin. square by 24 ft. high, and the whole estab- 
lishment, including store, steeping and washing vats, 
cooling and packing rooms, will occupy about 118 
square yards. Such an establishment, Mr. Leach 
estimates, will be able to bloater 71 barrels, or 47,000 
herrings, cure 20,000 kippered herrings, or cure 
6} tons of Finnan haddocks (equal to say 18,600 had- 
docks averaging } 1b. per fish) every ten hours. Or if 
the chambers be fitted with creeper nets for dealing 
with sprats according to the plan we shall explain 
hereafter, 2? tons of such fish, or say 215,000 sprats, 
could be dealt with in the ten hours. Of course the 
speed of travel of the chains or creeper nets could be 
readily modified to suit the degree of curing required. 

Figs. 4, 5, and 6 on page 381, show modified arrange- 
ments of the pitch chain system for carrying the fish 
through the chambers, while Fig. 7 shows a section of 
a chamber in which ‘‘ creeper nets” are employed for 
conveying the fish instead of spits or grills. These 
creeper nets are made of asbestos cloth, or of narrow 
laths or strips of wood or metal connected like the 
‘* feed sheets” used in the woollen manufacture. It will 
be seen from Fig. 7 that the rollers e carrying the nets 
are arranged so that the fish falling from one net are 
réceived on the net below, and so on until the bottom 
of the chamber is reached, when the last net carries 
the fish to the point of delivery where the fish are 
received in baskets. On the entering side of the 
house the fish, delivered on to a travelling net con- 
veniently arranged, are carried by the elevator x x to 
the top of the house and delivered on to the upper- 
most of the creeper nets. 

The arrangement last described is especially adapted 
for dealing with sprats, sardines, pilchards, &c., of 
which enormous quantities are now annually wasted 
or sold as manure on account of the impossibility of 
profitably curing them by the existing methods which 
involve so much hand labour. Mr. Leach’s system 
would thus in dealing with fish of this class enable a 
great saving to be made of valuable food, a most im- 
portant matter. 

In Figs. 9, 10, and 11 a modified arrangement of the 
creeper net system is shown, the opposite end of each 
net being carried on large and small wheels respectively, 
so arranged that the fish while being delivered from 
one net to that below it are gripped between the two 
net surfaces, and thus prevented from rolling over. 
Fig. 12 shows a curing house provided with the feed 
chains and spits or ‘‘ balks” already described, the 
house A being in this case divided into sections with 
rafter floors or iron frames. The fish are carried 
through these sections successively, and then pass into 
the cooling chamber B, where the chains are unloaded. 
As the traverse of the chains is only about 6 ft. per 
minute the spits or balks can be readily hung en or 
removed while the chains are in motion. Figs. 13 and 
14 show an arrangement similar to Fig. 6. 

In addition to being suitable for curing, Mr. Leach’s 
system of handling fish is also available for cooking 
them in oil, &c., and Fig. 24 shows the arrangement 
of a plant for this purpose. The arrangement will be 
understood with very little explanation, and it will be 
seen from the view given that the fish, placed in grills, 
are subjected successively to the processes of washing, 
boiling in water, and boiling in oil, while finally the oil 
is drained from them, and they are tipped out of the 
grills for packing. 

Mr. Leach estimates that by his system a barrel of 
herrings can be ‘‘ bloatered” at a cost of 6d., as against 
ls. 9d., which is the present cost. The process of 
‘* bloatering,” we may explain, includes washing, clean- 
ing, drying, and smoking. Judging from the highly 
beneficial results which have been experienced in 
other branches of industry by the substitution of 
mechanical prdécesses for hand labour, there is little 
doubt that the processes of curing fish offer an excel- 
lent field for the introduction of such a system as Mr. 
Leach has worked out. Anything which will reduce 
the cost of our food supply is worthy of most careful 
consideration, and we hope in due time to be able to 
record the testing of Mr. Leach’s plans on an extensive 
scale. It is we believe intended, in view of the Inter- 
national Fisheries Exhibition next year, to erect one 
of Mr. Leach’s curing houses in London, and we shall 
watch with great interest the practical development 
of his system. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Leeds and its Proposed Improvements.—At a special 
meeting of the Leeds Town Council it has been resolved 
that application be made to the Local Government Board 
for a provisional order under the Public Health Act, 
1875, to enable the Corporation to borrow on mortgage, or 
by issue of Corporation Stock or otherwise, the following 
sums, viz., 1,000,000/. for water works purposes, 227,000/. 
for the purposes of the Improvement Act, other than gas 
works and water works, and 50,000/. for the Improvement 
Act of 1866 in connexion with various matters. The sums 
= indicate an enormous amount of engineering 
work, 











Proposed Electric Lighting Experiments in Leeds.—The 
Corporation of Leeds have asked the principal electric 
lighting companies if they are prepared to submit to the 
Corporation for experimental purposes, tenders for the 
completion of electric lighting in front of the Town Hall, 
the interior of the building, and certain rooms in the new 
Municipal Buildings. 

The Butterly Company's New Colliery.—It is understood 
that the outlay on this new colliery, situate on the Denby 
Old Hall estate, will be 60,000/. he shaft is 370 yards 
deep, and a large number of miners will be required to 
work it. 

Another New Railway in the South Yorkshire and Derby. 
shire District.—A special meeting of capitalists has been 
held at Chesterfield for the purpose of bringing forward 
another railway for the further development of the dis- 
trict. The object of the scheme is to connect the great 
coalfields of Derbyshire and Nottinghamshire with Lull, 
and to connect these coalfields with the North Lincoln- 
shire iron fields and with Hull. Further, to bringing 
Hull into connexion with the rich agricultural district 
adjoining the Trent. The proposal is to run a line of 
railway from Chesterfield to Worksop, Retford, Gains- 
borough, Barton, and Hull, forming various junctions 
with existing railways. Referring to this subject the 
Eastern Morning News says : ‘‘ Hull is still cut off from 
the south and south-west by the River Humber, and 
until direct railway communication across the river is 
established, it will be absurd to say that Hull is in 
possession of the railway facilities to which it is 
entitled. By a direct communication across the 
Humber with Gainsborough, Retford, Worksop, and 
Chesterfield, Hull would i” brought into connexion 
with the Manchester, Sheftield, and Lincolnshire, the 
Great Eastern, the Great Northern, and the Midland 
Railway Companies by the shortest and quickest route, 
and with a saving of about 50 minutes to all places south 
or south-west of those stations. It is to panna y this want 
that, we understand, the promoters of the Tull and Ches- 
tertield Railway have brought forward their scheme. 
Their railway appears to cross the Humber near Hessle 
by a tunnel, and to proceed through the ironstone district 
for a distance of ten miles, by Frodingham to Gains- 
borough, and thence to Retford, Worksop, Shireoak, and 
Chesterfield. We have not heard whether it is proposed 
to run an independent line into Hull, or to run over the 
Hull and Barnsley or the North-Eastern Railways. That 
an enormous increase of heavy goods trattic into Hull 
would take place no one can doubt, nor that the Barnsley 
Dock, as well as the Hull Docks, would welcome such 
influx. At Fordingham, within 14 or 15 miles on the 
map, but a much greater distance by rail, above 1,000,000 
tons of ironstone are annually produced.” 

The Agitation in the Coal Trade.—The miners in South 
Yorkshire and adjacent districts appear determined to 
have an advance of 15 per cent. in wages. Supplies of 
fuel are short and stocks low. If the men act in a body 
the increased wages must be conceded, and the future must 
determine the effect on trade. Non-unionists are joining 
in the movement. . 





Tue Borer Exposion at BrrMINGHAM.—The inquest 
on the three men killed by the boiler explosion at the 
Stephenson Tube Works, Liverpool-street, Birmingham, 
to which we alluded briefly in a paragraph last week, was 
opened on Thursday, the 12th inst., by the coroner, Mr. 
Hawkes, the proceedings, however, consisting merely in 
the formal identification of the bodies. The inquest will 
be reopened on Monday next, when scientific evidence as 
to the cause of the pres rr will be taken, and for the 
present, therefore, we postpone any comments. 

Coat IN BritisH Inp1A.—Coal of good quality for loco- 
motive purposes is systematically worked in the Bengal 
coalfields, which extend for about 100 miles to the west of 
Burdwan. Collieries exist also at Wahrora and Mohpani 
in the central provinces. A very valuable coalfield is 
known to exist at Makum, in Upper Assam, which will 
doubtless be opened out when the Assam Light Railway 
is completed. The total output of Indian coal in 1880 was 
1,016,040 tons, of which by far the greater amount was 
raised in the Raneegunge coalfield. Madras finds it 
cheaper to use patent fuel from England than to depend 
upon Indian ¢val brought from iong distances by land. 
The total quantity of English coal, coke, and patent fuel 
imported into India during 1880-81, was 683,768 tons, 
valued at 1,239,805/. 


PRESENTATION TO Mr. A. McDonNneELL.—On Saturday 
last Mr. A. McDonnell, who has lately resigned the post 
of locomotive superintendent on the Great Southern and 
Western Railway of Ireland to assume a similar position 
on the North-Eastern Railway, was entertained at dinne 
by his late fellow officers and employés, and was pre- 
sented with an address and very handsome testimonial as 
a token of their esteem and regard. The address, which 
was executed on vellum and was most tastefully illumi- 
nated in medieval style, was bound in album form, while 
the testimonial consisted of three massive silver cups or 
bowls, the centre piece being 174 in., and the side pieces 
11 in. in diameter. These cups were designed and executed 
by Messrs. West and Son, of Dublin, and they are very 
handsomely chased in relief with festoons of shamrock and 
Celtic tracery, and the centre piece bears a suitable inscrip- 
tion. This service was also accompanied by a richly 
chased silver salver, and by a very handsome pair of gold 
bracelets of Irish design and manufacture, which were 
presented to Mrs. McDonnell. The presentation was 
made at Dublin in the dining-room of thefinstitute con- 
nected with the Great Southern and Western Railway 
and Mr. J. C. Colville, the chairman of the company, 
presided on the occasion, 
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THE STEAM ENGINE MAKERS. 
Tue Steam Engine Makers’ Society, though quite 
distinct and separate from the Engineers’ Society, 
consists of almost identically the same class of work- 
men, such as fitters and erecters of steam and other 
engines, turners, pattern-makers, smiths, and 
wheelwrights. The Society is enrolled under the 
Trade Union Acts, 1871 and 1876, and its seat of 
government is situate at Manchester. Its constitu- 
tion and rules, its organisation and mode of work- 
ing, and also the entrance fees and benefits, are 
similar to those of the Engineers, but the contribu- 
tions of its members are Jd. per week less, being 


9d. a week, instead of 1s., as in the larger and 
better known Amalgamated Society of Engineers. 
The Society, in fact, represents a section of those 
who refused to amalgamate in 1850, preferring to 
remain as an independent body rather than merge 
into the new association, as recognised and launched 
in 1851. 

The fifty-seventh annual report consists of 252 
pages, and twenty pages of introduction, tables, 
and summaries. Of the former, 222 pages are occu- 
pied with branch reports, in which the details of 
income and expenditure are given very minutely 
and clearly, the whole of the details being subse- 
quently summarised in a series of well-arranged 
tables, under distinctive heads. 

The report proper, which is the address of the 
Executive Committee, and signed on their behalf 
by the general secretary, is not only more cheerful 
in its tone than any report of the previous five or 
six years, but it is highly jubilant. It ‘‘ congratu- 
lates the members upon the satisfactory result of 
the year’s operations,” and it says that it believes 
that the satisfaction of the members, on a perusal 
of its contents, will be equal to that of the Executive 
Committee, on finding an increased membership, 
and additional reserve capital at its command. For 
three years successively there was a decrease in 
numbers, and a rapid decline in funds, and much 
suffering among the members in consequence of the 
depression in trade. The condition of trade at 
the date of the report is spoken of hopefully, 
the executive stating that they have ‘‘ every confi- 
dence that the good trade we are now enjoying will 
continue for some years to come, not only to the 
Society’s financial success, but to the eomfort of its 
members in their homes and their workshops.” 

At the close of the financial year there were 
eighty-six branches, a gain of one during 1881. The 
total number of members was 4387, being an in- 
crease of 253 in the year. The total number of new 
members admitted was 417, the largest number 
ever admitted in a single year since 1874. Addi- 
tional strength has also been obtained by the 
amalgamation of an old London Society of Pattern 
Makers, established in 1844, with the Steam Engine 
Makers’ Society. The exclusions were 164. Con- 
sidering the extent of the Society, a very large 
number of members ‘‘ pass through” every year ; 
that is to say, very many join, and many, for one 
reason and another, are excluded. In each of the 
last seven years the following numbers were 
admitted: 1875, 284 ; 1876, 348; 1877, 382 ; 1878, 
351; 1879, 220; 1880, 325; and in 1881, 417; 
total, 2327 ; more than equal to an entire half of 
the members. And yet the net gain has only been 
516 during the whole of this period, after deducting 
deaths and exclusions. The chief reason perhaps 
why this Society does not progress more rapidly is 
that it is overshadowed by the Amalgamated Society 
of Engineers, which competes with the former for 
members; though the competition is that of friendly 
rivalry, and not antagonism. 

The total net income of the Society in 1881 was 
93911. 17s. 11d. ; in 1880 it was 8722/. 11s. 9d.; 
and in 1879 it was 10,617]. 12s. ld. There was 
therefore an increase over 1880 of 669]. 6s. 2d.; but 
a decrease as compared with 1879 of 12251. 14s. 2d. 
The falling off in income is, however, due to the 
fact that levies had to be resorted to in 1879, which 
were not resorted to, because not needed, in 1881. 
Indeed, the income may be said to have been normal 
last year, for, of the total amount received, the 
sum of 8069]. 12s. 11d. was from contributions ; 
entrance fees, 2591. 17s. 6d. ; reports, rules, cards, 
&c., 1281. ; levies to the accident, contingent, and 
benevolent funds, 436/. ; bank interest, 197/. 13s. 
The balance was made up of various items and cash 
returned, except 241/. 15s. handed over by the new 
London branch as an asset to meet liabilities trans- 
ferred to the Society. 

The total gross expenditure of the Society for 
1881 was 8551/. 18s., being less than the income 
by 840/. During the three previous years—1878, 
1879, and 1880—the expenditure exceeded the 
income very considerably, so that the financial con- 
dition of the Society, as well as its future prospects, 
was naturally a matter of congratulation on the part 
of the executive officers when penning the report. 
The principal disbursements were, as usual, for 
benevolent purposes as follows: Donation and 
travelling relief to out-of-work members, 26171. 16s. 
4d.; sick benefit, 2327]. 8s. 4d. ; superannuation to 
aged and infirm members, 1295/. 15s. 2d. ; funeral 
allowance, 5801. ; accident benefit, 1001. ; benevo- 
lent grants, 55/.; grants to other trades, 10. ; 














total, 69851. 19s. 10d. The total payments for 
strikes or labour disputes was, under the head of 
contingent benefit, 70/. 14s. 2d. The latter sum is 
exceedingly small as compared with some previous 
years ; in 1880 it amounted to 1201. 15s. 8d. ; and 
in 1879 no less than 12251. 4s. 3d. was spent by 
the Society over labour disputes, ‘‘ mostly in resist- 
ing encroachments upon privileges connected with 
the trade.” In reviewing the past few years the 
report draws attention to the fact that no less a 
sum than 36,8671. 8s. was paid away in benefits in 
three years—1878, 1879, and 1880. 

The remaining portion of the expenditure, com- 
prising management expenses and miscellaneous 
items, may be thus summarised : 


£ s. d, 
Salaries: 86 Branch secretaries and gene- 
ral secretary , : - £8 3 
86 Branch treasurers... .- 1083 5 6 
86 Presidents and other branch 
officers ... aaa saa .. 10411 0 
86 Auditors and trustees « @ 445 
86 Sick stewards and visitors ... 7718 1 
Council and committee meetings 179 110 
Printing, stationery, books, em- 
blems, &c. ae —- ms - 463 7 
Postages, parcels, telegrams, money 
orders, &c.... oa ae . 9615 6 
Rent of offices and club rooms, includ- 
ing fuel, gas, rates, &c.... . 28 4 6 
Furniture and removals, &c. ... <a ‘ane = 


Total for all branches and general 
ice... ass uaa aaa ... 1519 0 & 

Of this amount 128]. was returned as income, 
as payments for reports, rules, emblems, and the 
like, so that the actual cost of management was 
13911. Os. 5d., or about 6s. 6d. per member for the 
year. The total errors and deficiencies for the year 
was 5l, 3s. 3d., and there were no law costs of any 
kind. 

The cash balance in hand at the close of the year 
was 8771l. 1s. 3d. ; to which must be added the 
arrears due, 763]. 12s. 2d., equal to nearly 3s. 6d. 
per member; making the total worth of the Society 
95341. 13s. 5d., exclusive of branch and office furni- 
ture and other property, and of the stock of books, 
reports, and stationery on hand. In the four 
previous years the balances were reduced by 
85331. 5s. 8d., besides all the income, including 
extra levies, having been absorbed in each year 
successively in addition to the withdrawals from 
the balance in hand. 

The expenses of the executive and general office 
are separately given, though included im the above 
totals. 

The income ¢ontributed by branches, propor- 
tionately, was 768]. 3s. 2d.; the miscellaneous 
items and balance brought up the total to 
8451. 10s. 10d. The expenditure included general 
secretary's salary, 130/. ; office assistance, 16I. 2s. ; 
council treasurer’s salary, 2/. 7s. ; council meetings, 
661. 5s. 8d. ; deputations, 241. 5s. 2d. ; rent, fuel, 
gas, &c., 441. 10s. 11d. ; rent of secretary’s resi- 
dence (separate), 27/. 3s. 2d. ; and the superannua- 
tion allowance to the former secretary, in conse- 
quence of age and infirmity, 104/. The other items 
were small and unimportant, except the printing, 
postages, &c., which are given in the general 
accounts. 

The unemployed members averaged very nearly 
100 throughout the year, and the number of sick 
members average about ninety-five. The total 
number of deaths was forty-two, and of members’ 
wives thirty-six; the average ages being high in 
both cases. Heart and lung diseases were the 
chief complaints, but, as compared with the entire 
population, the death-rate was not excessive, but 
the reverse. Good health and good trade generally 
go together in all ranks of labour. _ i 

The tables of income and expenditure are given 
for 12} years dating from 1870 to 1881 inclusive. 
These tables show a total income for that period of 
104,0511. 15s. 3d.; and a gross expenditure of 
100,513/. Os. 6d. A comparison of the respective 
amounts show that the expenditure, taking the 
entire period, has nearly kept pace with the income ; 
the total saving being only 3900. 14s. 9d., not a 
very encouraging sign when one reflects that fully 
one-half the time was fairly prosperous, industrially 
considered. But then we must remember that the 
contributions in this Society are threepence per 
week less than in similar societies offering the 
same, or nearly the same, advantages. Still, the 
margin does not appear sufficient when the heavy 
liabilities, averaging over the whole period, are 
taken into account. 

The principal disbursements for benevolent pur- 
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poses during this time—1870 to the end of 1881— 
have been as follows : 

eta 
32,687 4 10 
1,754 5 7 
22,919 14 3 
8,551 15 10 
2,620 0 0 
7,095 8 4 


Total (exclusive of strike pay) 75,628 8 10 

The cost of strikes or labour disputes during the 
same period is not tabulated ; but that it was not 
exorbitantly heavy is proved by the fact that the 
entire balance of the expenditure only amounted to 
16,930]. 14s. 7d., out of which all expenses of 
management—salaries, printing, stationery, post- 
ages, rents, and all other outgoings had to be 
provided, as well as strike pay, benevolent grants, 
moneys voted to other trades, and sundry other 
incidental disbursements. Taking the average of 
all these items over the whole term, the cost of 
strikes could scarcely have amounted to 300. a 
year, on an average, if indeed it exceeded 250/. a 
year. 

The most important table in the report is that 
which traces the growth of superannuation claims 
from the year 1856, at which date the total allow- 
ance for the year was 10/. 9s. 4d. In 1862 it 
amounted to 1001. 2s. ; and by 1864 it reached 
2011. 3s. 6d., or more than double. In 1880 the 
total claims amounted to 1086l. 9s. 2d. ; and last 
year the sum of 1295]. 15s. 2d. was paid for this 
benefit alone ; being an average cost to the Society 
of nearly 5s. 1ld. per member. The gross total 
paid as superannuation allowance during the years 
given was 10,607/. 8s. 8d. The gravity of this fact 
cannot much longer be ignored, without serious 
consequences. 

The report deals briefly, but at some length for 
a report of this kind, with the question of return- 
ing prosperity, and its effect upon labour and 
wages. It is stated that requests were made in 
certain districts for a return to the rates of wages 
before the depression, but the rise was not gene- 
rally conceded, and the men prudently refrained 
from enforcing the demand. Altogether the report 
is encouraging and hopeful, and its tone is good. 
The details of the accounts on both sides of the 
ledger are full and minute, and each member can 
with the facts and figures before him be his own 
auditor if he will only take the trouble to examine 
its pages for himself. Some of the totals in the 
tables are not given in the aggregate, but this is 
only a matter of addition, and the page did not 
afford more space for their insertion. 


Donations to out-of-work members 
Travelling relief to unemployed 
Sick benefit eA aa ; 
Superannuation allowance 
Accident compensation ... 
Funeral allowance 








KIESELGUHR IN SCOTLAND. 

As many of our readers are doubtless aware, 
much of the value of dynamite as a safe, yet power- 
ful, explosive material is due to the fact that its 
nitro-glycerine—the chemical compound which is 
its true explosive constituent—is absorbed into a 
purely inert substance known as ‘‘kieselguhr,” 
which is a kind of fossil earth obtained a short 
distance from Hamburg. If we mistake not, that 
material was first used in the manufacture of dyna- 
mite at the factory erected near that city by the 
inventor, Mr. Alfred Nobel. When deprived of all 
its extraneous matters and got into a condition of 
absolute purity, the fossiliferous powder simply acts 
as a sponge. Under various names the same or a 
similar kind of mineral deposit is got in many parts 
of the world, and two of them, more especially, are 
well known. One of them is the mineral called 
tripoli or polishing powder, a kind of slate (polir- 
schiefer), found at Bilin in Bohemia ; and the other 
is the famous bergmehl or mountain meal of 
Sweden, an earthy material which occurs on the 
shores of Lake Letnaggsjohn, near Urnea, and 
which has from time immemorial been regarded as 
a nutritious substance by the inhabitants of the 
districts in which it is found. The essential ingre- 
dient of these several mineral deposits is a mass of 
very minute particles of silica, which, on being 
carefully examined under a microscope, are found 
to be most beautiful objects. When their nature 
is inquired into more particularly, it is discovered 
that these small bodies are nothing less than the 
siliceous skeletons or ‘‘frustules” of minute vege- 
table organisms known as diatoms, which, by the 
systematic botanist, constitute the natural order 
Diatomacee. 

What most concerns us just now, however, is 
not the natural history of. these minute organisms 
and the mode in which they occur in the tertiary 


deposits and other portions of the earth’s crust, 
but the fact that large deposits of siliceous, fossili- 
ferous or diatomaceous earth, of excellent quality, 
have recently been discovered in Scotland, and 
there is a prospect of the material being extensively 
worked for use at the dynamite factory of Nobel’s 
Explosives Company, at Ardeer, on the Ayrshire 
coast, the only establishment of the kind in the 
United Kingdom. The discovery is due, we believe, 
to a well-known scientific gentleman in the north of 
Scotland, the Reverend George Davidson, who re- 
sides near Aboyne, in Aberdeenshire. Mr. David- 
son is quite an authority on diatoms, and _ his 
connexion with the discovery in question pro- 
bably results from his searching amongst the 
mineral deposits within his reach to find suit- 
able objects for microscopical investigation. The 
deposits of Scotch kieselguhr were first dis- 
covered in the vicinity of Loch Kinord, which is on 
the estate of Aboyne, the property of the Marquis 
of Huntly. It would, perhaps, be more specific if 
said that they occur on the Upper Dee, in the 
county just named. Having had his attention 
drawn to the matter by Mr. Davidson, the technical 
manager of the dynamite factory (Mr. George 
McRoberts), at once set off to Aberdeenshire to 
examine the deposits, some samples of which he 
subsequently analysed. The result was that a large 
consignment of the substance was forwarded to the 
factory at Ardeer, and the kieselguhr thus unex- 
pectedly obtained at home gave so much satisfaction 
as to lead toa much larger contract being entered 
into. 

During the past summer operations were carried 
on at the margin of Loch Kinord, under the careful 
direction of Mr. William Milne, factor for the 
Marquis of Huntly on the Aboyne property, to an 
extent that promises to make the working of the 
kieselguhr deposits an industry of considerable 
importance in the district; indeed, it is not 
unlikely that the quantity forwarded from Lord 
Huntly’s property at Loch Kinord this season will 
eventually amount to about 200 tons. 

These Aberdeenshire deposits of diatomaceous 
earth are generally found occurring in beds in 
peat mosses, in most cases under the peat, 
and the beds are sometimes as much as from 
10 ft. to 15 ft. in depth. Over a considerable 
portion of the field in which the kieselguhr is 
found it comes very much to the surface; but 
in other parts it is not unfrequently overlaid by a 
thickness of 1 ft. or 2 ft. of peat. The preparation 
of the material is simple enough. The peat is 
cleared off, and the fossiliferous earth—which is in 
many places to a considerable extent under the 
water level of the loch—is cut out with spades 
ingeniously adapted to the purpose, and then 
wheeled to the higher ground to be dried. This 
,process is effected first by “‘ setting” the material 
very much as peats are ‘‘ set” for the drying opera- 
tion, and then piling the half-dried masses over a 
rack through which the air can freely pass—the 
stack thus formed being protected from rain when 
necessary by a tarpaulin thrown over it. When it 
has been sufticiently dried in this way, the kiesel- 
guhr—which is then of a greyish-white colour, and 
about the same specific gravity as peat—is taken to 
a wooden storing shed erected immediately at hand 
on the moor, to be packed in bags, and sent off by 
train to its destination. We have already men- 
tioned what is likely to be the amount supplied to 
the Explosives Company, and we are informed that 
it is expected that next summer a much larger 
quantity of kieselguhr will be worked from the 
mosses where it has been found. It is also being 
dug at the Ordie Moss, near Loch Davan, on the 
pioperty of the Earl of Aberdeen, where the deposit 
and the mode of working it is somewhat different 
from that pursued at Loch Kinord. The quantity 
of kieselguhr in Aberdeenshire altogether is very 
large, the deposits covering some hundreds of acres; 
and as the price already being obtained for it is 
quite a remunerative one, there is, as formerly in- 
dicated, a prospect of the working of it being largely 
developed. 

This new find of siliceous earth, which we are 
assured is of excellent quality, shows under the 
microscope beautiful well-defined diatoms. The 
analysis of the material as it is received at 
the dynamite factory is generally something like 
the following : 


Per Cent. 
15 


Water ax ae 
Organic matter... 25 to 30 
i) 





Diatoms and sand _... ad a ee ee: 
In a good sample the sand does not exceed 5 per 





cent. of the whole, and’the quantity is often very 
much less. After what we have already said it iy 
scarcely necessary to enforce the fact that the 
diatoms consist of pure silex or silica. Of course 
in the preparatory treatment of the siliceous earth 
at the dynamite factory, the water and organic 
matter are thoroughly driven off in a calcining oven, 
and the remainder, consisting of the diatoms and 
sand, becomes the spongy powder into which the 
nitro-glycerine is absorbed to be transformed into 
dynamite. It is proper to mention that the diatoms 
of the Aberdeenshire kieselguhr contain a trace of 
iron, which, during the ignition or calcination of 
the raw material, becomes peroxidised, thereby 
giving to the mass a delicate salmon colour. The 
resulting ‘‘ guhr” is an excellent absorbent of nitro- 
glycerine, the fact being that it takes up more than 
three times its weight of that explosive compound 
in forming dynamite. Mr. McRoberts informs us 
that the Aberdeenshire material is much superior to 
ordinary German kieselguhr. 

Now that kieselguhr has been found as a native 
deposit in Scotland in such large quantities as to 
have become a commodity of industrial and com- 
mercial value, we may direct attention to the fact 
that a bed of marly diatomaceous earth was dis- 
covered about thirty years ago in the Island of 
Mull by the Duke of Argyll, and that it was 
examined with great care by the late Dr. Gregory, 
Professor of Chemistry in the University of Kdin- 
burgh, who was at the time probably the greatest 
living authority on fossil Diatomacee. The result 
of his examination was that he subsequently gave 
a list of upwards of 130 species of diatoms which he 
had been able to make out. 








THE MUNICH: ELECTRICAL 
EXHIBITION. 

In less than four years, four electrical exhibi- 
tions have been held, and new ones are in pre- 
paration to satisfy the overpowering interest and 
curiosity so universally existing. The first exhibi- 
tion of this class was held at the Royal Albert 
Hall in 1879 ; its proportions were very modest 
compared to those which so rapidly succeeded it, but 
it formed a useful commentary to the labours of the 
Select Committee appointed to investigate the first 
industrial efforts in electric lighting. Two years 
later, under the influence of an unprecedented 
scientific progress, the superb Exhibition at the 
Palais de Il’ Industrie was organised, the great suc- 
cess of which is still fresh in every memory. Almost 
immediately the lively interest in electrical science 
spread over all the world. The Paris Exhibition 
was followed by the display at Sydenham, and 
though its scope was more commercial than indus- 
trial, more amusing than scientific, it possessed a 
high practical value. Following too closely after 
the Exposition d’Electricité of Paris to show many 
real novelties, lacking in the support of many elec- 
tricians to whom a fresh demonstration then 
appeared useless or too great a labour, it had 
nevertheless in the eyes of the friends of science, 
the merit of helping to popularise in England the 
applications of that mysterious agent, which before 
had only been considered by the multitude asa 
dangerous enemy in the disastrous force of the 
lightning, but which rendered captive and diverted 
to the requirements of man, could be ranked among 
the most valuable of his servants. 

Like the Sydenham Exhibition, that at Munich, 
which was opened on the 15th September, has 
failed to bring together a marked number of elec- 
tricians. For the reasons stated above many have 
kept away, especially those who are strangers to 
Germany. Moreover, despite its title of Inter- 
national Exhibition, it was practically a national 
exhibition of South Germany. In this aspect it 
was still worthy of study, and it, was easy to see, 
from the flow of visitors it attracted, that it 
had fulfilled its mission of a popular demonstration 
so useful to the moral development of the country. 
On the other hand, from a point of view purely 
scientific and industrial, it will exercise by its 
organisation a considerable influence. Undertaken 
with an aim essentially utilitarian, as its second 
name implies—exhibition for electro-technical ex- 
periments—it had for its object an investigation of 
the means for utilising the whole or a part of the 
enormous motive force (above 7000 horse power) 
now wasted at the falls of the Isar, which will 
probably before long, by the aid of electricity, 
bring an abundance of light and power to Munich, 

A technical committee divided into twelve sce- 
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tions has been appointed to work methodically 
upon researches tending to this end, following a 
programme prepared by Dr. Kittler, and which we 
shall summarise later. The committee could not 
have found an abler president than Dr. von 
Bectz, formerly sectional president at the Paris 
Congress ; he is seconded by Dr. Miiller acting as 
secretary, and by many able physicians and engi- 
neers. Possessing the most perfect facilities for 
study, the committee commenced without loss of 
time, experiments on the apparatus sent by each 
exhibitor. When their investigations are completed 
they will be embodied in a series of reports, which, 
by their scrupulous impartiality and the merit of 
their authors, will add a valuable contribution to 
science, and will serve the general interest as well 
as that of the various exhibitors, better than the 
usual universal showering down of medals and 
diplomas, and which have now lost nearly all the 
distinctive value for which they were at one time 
so much prized. Of course the documents will not 
be ready for aconsiderable time. As may be well 
understood, with the closest application and the 
best intentions, the preparation and publication of 
work of this kind is always a slow and laborious 
process. Every possible effort, however, should be 
used to reduce this delay to a minimum in the 
interests of the exhibitors and the public. The 
amount of work hitherto done by the committee 
should be a sure guarantee that there will be no loss 
of time in the completion of their labours. 

The Munich Exhibition opened on the 15th of 
September, was closed on the 15th inst. at 10in the 
evening by a special séance in the theatre of the 
palace, under the presidency; of the Minister of 
State, Dr. von Lutz ; compared therefore with the 
more important of its predecessors, it was of very 
short duration. The various objects exhibited were 
divided into fifteen principal groups as follows : 1. 
Historical apparatus and appliances connected with 
instruction ; 2. Telegraphs and signals; 3. Tele- 
phony ; 4. Electro-medical apparatus ; 5. Batteries 
and accumulators ; 6. Electro-chemistry ; 7. Mag- 
neto and dynamo-electric machines; 8. Electric 
lighting ; 9. Motors ; 10. Miscellaneous apparatus; 
11. Cables and conductors ; 12. Bibliography ; 13. 
Electric horology ; 14. Decorative appliances; 15. 
Applications to agriculture. The various exhi- 
bitors were thus divided according to their nationa- 
lities : 

15 German. 
First Group, 20 exhibitors, of whom were 4 nag 

1 Swiss. 

(13 German. 
5 Austrian & 
, Bohemian. 
| 2 French. 
1 American. 
(16 German. 
| 2 French. 
Third Group, 21 exhibitors, of whom were; 1 Italian. 
1 Swiss. 
1 Austrian. 


In the fourth Group the 18 exhibitors were all 
from Germany. 


Second Group, 21 exhibitors, of whom were - 


8 German. 
| 2 French. 
Fifth Group, 13 exhibitors, of whom were { 1 English. 
1 Belgian. 
(1 Bohemian. 
Sixth Group, 4 exhibitors, all of whom were from Ger- 
many. 
ll C rerman, 
Seventh Group, 17 exhibitors, of whom wl English. 
1 American. 
(16 German. 
| 2 French. 
Eighth Group, 21 exhibitors, of whom were + 1 English. 
[2 Austrian & 
Bohemian. 
Ninth Group, 7 exhibitors, of whom were { : English, 
22 German. 
(7 English. 
J 1 French. 
| 1 Austrian. 
iF Bohemian. 
1 Swiss. 
(6 German. 


Tenth Group, 27 exhibitors, of whom were 


5 Austrian & 
Eleventh Group, 14 exhibitors, of whom} Bohemian. 
were ... mee ae as os | 1 French. 

| 1 Belgian. 

(1 Swiss. 
Twelfth Group, 19 exhibitors, of whom were } fa? ae 
Thirteenth Group, 3 exhibitors, all of whom were German. 
Fourteenth Group, 7 exhibitors, all of whom were German, 
Fifteenth Group, 18 exhibitors, all of whom were German. 


Many constructors having exhibited in various 





groups, the general distribution may be made as 
follows : 


Germany ... ee 142 exhibitors. 
Austria and Bohemia _... ios 9 99 
rance ; 8 ” 
Switzerland 4 ” 
England 3 ” 
lgium_... 2 ‘a 
United States 2 a 
Italy ry 1 i 

Total PRS «an ae 


” 

It would be quite superfluous to specify the 
names of the German exhibitors, among whom it 
was surprising that the names of Siemens and 
Halske did not appear, and whose generators and 
lamps were only shown indirectly. 

As to the small number of foreign exhibitors it 
may be interesting to place their names on record ; 
they were as follows : 

1. Austria and Bohemia.—MM. Kéostlinger ; F. 
Tobisch ; La Société des Chemins de fer de )’Etat 
Autrichien ; T. Schmidt ; and Rebicek and Singer, 
of Prague. 

2. France.— La Compagnie des Chemins de fer 
du Nord ; our contemporary La Lumiére Electrique ; 
The French Edison Company; MM. Deprez, 
Baillehache, Planté, and Weill, of Paris; and 
Lazare Weiller, of Angouléme. 

3. Switzerland.—The Zurich Manufactory of 
Electrical Apparatus; the Electric Cable Manu- 
facturing Company of Neufchatel ; MM. Golden 
and St. Gall; and Rieter, Jakob, and Co., Win- 
terthur. 

4. England.—Messrs. Crompton and Co. ; Rus- 
ton, Proctor, and Co. ; and Biseranger. 

5. Belgium.—M. Somzée; and Montefiore, Levi, 
and Co. 

6. United States.—The Dynamo Electric Com- 
pany, of Philadelphia ; Cumming aud Brinkerhoff, 
of New York. 

7. Italy.—M. Nigra, of Turin. 

It may be assumed from the foregoing classifica- 
tion that foreign exhibitors made a very insigni- 
ficant display at Munich, and for the most part this 
was the case. A considerable number of persons, 
however, exhibited indirectly. Thus the Bavarian 


Telegraph Administration showed two Gramme | 


machines, one for direct and the other for alternat- 
ing currents, which they have during the last four 
years supplied four Jablochkoff candles. The 
Swan and Maxim lamps were exhibited by Mr. 
Crompton. 

As regards the actual arrangement of the Exhibi- 
tion, it presented a striking resemblance to that of 
Paris, and it would seem as if the organising com- 
mittee had taken this latter as a model ; certainly 
they could not have done much better. The Crystal 
Palace, or Exhibition Palace, was selectedfamongst 
all the numerous and beautiful monumental build- 
ings which are the boast of Munich, in which to 
hold the Exhibition. It isan immense conservatory 
of glass and iron, enclosing an area of more than 
50,000 square yards, in the Botanic Gardens. The 
building is 787 ft. long, and 157 ft. wide, and the 
bareness of the walls was relieved by a general 
scheme of decoration arranged with much taste. 
The interior of the building was also beautifully 
arranged, fountains and verdure combining to give 
an attractive appearance to the place, which in the 
Palais de l’Industrie was somewhat wanting. The 
theatre building and the picture gallery were excel- 
lently arranged, and the transformation of the 
building at night under the influence of thousands 
of electric lights must have appeared marvellous to 
those who had not become familiarised with a 
similar change on a larger scale at Paris. The 
organising committee spared no pains in securing 
everything within the scope of the scheme which 
should attract and retain visitors. The telephonic 
saloons were always crowded, and, what was far 
more of a novelty, telephonic communication 
was established through a telegraph line of about 
sixty miles in length between Munich and the 
little town of Oberammergau, celebrated for the 
representations of the Passion, performed there 
every ten years. By this means the visitors were 
enabled to hear with decided distinctness, and 
despite the disgreeable crackling noises due to in- 
duction, the schoolmaster of Oberammergau talk- 
ing, playing the piano and violin, and singing in 
chorus with his pupils. All these applications of 
science naturally attracted the people of Munich, 
as they had charmed the inhabitants of Paris, and as 
in a few months they will draw crowds of Viennese, 
with probably the additional inducement of some 
new development. The effect of such exhibitions 


is good in the widest sense, since it familiarises the 
masses with science, and more than justifies the 
frequent repetition of such undertakings which 
instruct and amuse. 

With these general remarks we leave the subject 
for the present, to resume it next week by a careful 
examination of what was specially worthy of record 
at the Munich Exhibition. We shall have but 
few actual novelties to describe, but many improve- 
ments to notice, and it will be seen that this under- 
taking, now so successfully concluded, was—limited 
though its extent—far from being a repetition of 
similar exhibitions that have preceded it. 








NOTES. 
Tue New AMERICAN CABLES. 

Tue work of laying the new cables connecting up 
the three Americas is satisfactorily completed. We 
have already given a full account of these cables 
(see ENGINEERING, vol. xxxiii., p. 261) and it is 
unnecessary to refer to them at any length here. 
They comprise some 3200 miles of submarine line, 
and were laid by the steamers International, Dacia, 
Retriever, and Silvertown for the new Central and 
South American Telegraph Company. Its con- 
nexion with other companies will give it a total 
length of 20,000 miles of telegraph line in Mexico, 
Central and South America; and this with the 
Transcontinental land line makes 26,250 miles of 
the company’s working system. We may add that 
the Great Northern Telegraph Company contem- 
plate duplicating all their leading lines in the 
Chinese and Japanese waters. This step has been 
rendered necessary by the recent increase of trafiic 
on these far Eastern lines. 


THE LATE Mr. AsHBet WELCH. 

We have to record the death of Mr. Ashbel 
Welch, one of the oldest and most prominent 
engineers in the United States, and who at the 
time of his death was President of the American 
Society of Civil Engineers. Mr. Welch was born 
in 1809, and entered the profession at the age of 
18, taking service under the Delaware and Raritan 
Canal Company, to which he became chief engineer 
in 1836. Between 1838 and 1854 he built the 
| Belvedere Delaware Railroad. In 1852 he doubled 
| the capacity of the locks on the Delaware and 
| Raritan Canal. For many years Mr. Welch took 
an active part in railway management, and it was 
chiefly due to his efforts that the various indepen- 
dent railroads connecting Philadelphia and New 
York were consolidated. The death of Mr. Welch 
leaves vacant the presidential chair of the American 
Society of Civil Engineers. It will be filled by 
Captain James B. Eads, who has been staying in 
Europe during the past summer on account of bad 
health. The almost innumerable friends of Captain 
Eads will be pleased to learn that he will be return- 
ing shortly to New York, in a condition of renewed 
health and vigour. 


Tue Sure Canat or Matracca. 

The peninsula of Malacca offers an excellent field 
for a ship canal. It reaches through 10 deg. of 
north latitude for a length of 700 miles, and is not 
more than 120 miles wide at its broadest part. The 
lower parts are very mountainous, but in the upper 
parts where a ship canal would be most serviceable 
it is narrow and less hilly, and traversed by cross 
valleys suitable for waterways. In 1861 Messrs. 
Forlong and Fraser proposed a railway across the 
peninsula which would shorten the journey from 
Calcutta to Hong-Kong by about a third. Their 
explorations served to show the capabilities of the 
passage of ‘Krau for a canal between the Gulf of 
Siam and the Indian Ocean, by following the firth 
of the Pakcham river from the western side and 
the valleys of the Choomphaum and Htaoung rivers 
from the eastern side. The latest project is that 
of M. Léon Dru, who proposes to cut his canal from 
the junction of the Pakcham river with the River 
Saona, to Tasan, from whence it would follow the 
Htaoung or Tayoung bed to the Gulf of Siam. 
The total length of cutting would be about 66 miles, 
or 33 miles less than that of the Suez cutting, and 
22 miles more than that of Panama. The expense 
is estimated at 100,000,000 francs. 


ELEctric TRANSMISSION OF POWER. 

An interesting note on the transmission of power 
by an ordinary telegraph line has been communi- 
cated to the French Academy of Sciences by M. 
Deprez, the well-known electrician. The experi- 
ments described by him took place at the Electric 
Exhibition of Munich, and consisted in transmitting 











line 35 miles long put at his disposal by the 
xerman Telegraph Administration. The conductor 
was of galvanised iron 0.16 in. in diameter (4.5 
millimetres), and a return wire of the same kind 
was used instead of the earth to complete the cir- 
cult. The total length of wire traversed was there- 
fore 70 miles, and its resistance amounted to 950 
ohms. The insulation of the line was good, but 
did not differ from that of ordinary telegraph lines. 
Two Gramme dynamos of the pattern known as 
type datelier were employed, one being stationed at 
Meisbach and the other at Munich. The resistance 
of each was 470 ohms. The total resistance of the 
working circuit was therefore 1900 ohms. In the 
first experiment a power was obtained at Munich 
of half a horse power ; the dynamo revolving at a 
speed of 1500 turns per minute. The corresponding 
speed of the generator at Meisbach was 2200 turns 
per minute. Both machines being alike in all 
respects, the ratio of the work done at Munich to 
that expended at Meisbach, leaving out that spent 
on passive resistances, was 3388, or over 60 per 
cent., and this whilst a heavy rain fell. The re- 
ceiving machine served by means of a centrifugal 
pump tosupply a cascade of water falling about 10 ft. 
and about 3ft. wide. The collectors of the two 
machines showed hardly any sparking, and the 
heating was hardly noticeable after two hours’ opera- 
tion. 


Works at LOWESTOFT. 

The Great Eastern Railway Company is carrying 
out just now some rather important works at Lowes- 
toft. On the south side of the outer harbour, near 
the reading-room, there will be a short pier, run- 
ning nearly due north, between which and the 
present short pier running east, will be the entrance 
to what will be the south basin for smacks. In 
this basin will be nine dolphins for the mooring of 
smacks. The present new fish market it is proposed 
to use as a trawl market, and a new jetty, ina 
south-east direction from the east end of the market, 
will be constructed ; between which and the east 
end of the present short pier, running from the 
present trawl market, will be the entrance to the 
new basin, in front of the proposed new trawl 
market, and from which an easy exit can be made 
into the proposed new south basin, for the trawlers 
aéter delivering their fish. This arrangement will 
enable the fairway up to the bridge and into the 
inner harbour to be kept clear for all trading and 
other vessels which may desire to pass through the 
bridge, and also on their departure for sea. The 
present short jetty running from the centre of the 
north pier eastward will be retained, but will be 
close piled ; and between this and the new pier 
from the east end of the proposed trawl market 
will be the entrance to the north basin, about 
200 ft. in width; and the bend of the present north 
pier towards the present new fish market, will be 
pierced, and an entrance of about 100 ft. made into 
the proposed new basin of 12} acres. Extending 
from the back of the present new fish market in a 
north-westerly direction, and on the west side of 
the new basin, will be a new fish market of exten- 
sive dimensions, which it is believed will be amply 
sufticient to meet the requirements of the fishing 
interest for many years to come. At the back, lines 
of rails will be laid, and a new roadway formed, by 
which the transmission of the fish will be made 
direct into the company’s station. To the east, 
north, and north-west of the new basin there will 
run an embankment, or sea wall, of sufficient 
strength, it is hoped, to resist the heaviest seas 
in that neighbourhood. This embankment will 
commence near the present extension of the north 
pier, and will slope gradually inwards towards the 
new basin. The depth of water close to the pro- 
posed new fish market and inside the basin will 
never be less than 14 ft., but may be as much as 
16 ft. or 17 ft., and in the centre of the new basin 
will be a series of dolphins round which, at low 
water, there will at least be 17ft. It will have 
been already noticed that the entrance into the 
north basin will be about 200ft. This has been 
made to allow fishing boats plenty of room for 
their ingress and egress to or from the new basin. 
The present buildings eastward of the ice house 
will be retained, and as the requirements of the 
trade may require them further buildings will be 
constructed round the west and north-west of the 
basin towards the Whapload-road. The whole 
extent of the land acquired is about 25 acres. The 
length of the new fish market will be 620 ft., and 
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between that and the entrance to the basin will be 
a large space to be used as a quay and for other 
purposes. 


FOREIGN TECHNICAL LITERATURE. 

In Les Annales des Travaux Publics (Paris) for Oc- 
tober, is a continuation of the paper on dredgers, begun 
last month. Diagrams and descriptions are given of 
the steam dredger Kurrachee. MM. Gabert Fréres’ 
steam excavator is also illustrated. Some of these 
machines are in course of construction for the works of 
the Panama Canal. There is also a paper on the works 
in the Russian ports of Riga and Revel. 


The Zeitung des Vereins Deutscher Eisenbahn-Ver- 
waltungen (Berlin, October 16) quotes from the Berner 
Bund the statement that in the tirst two months of the 
working of the St. Gothard Railway, 40,000 tons of 
German coal passed over it to Italy. This represents 
about one-sixth of the total Italian consumption during 
that period. Its introduction was rendered possible by 


| the action of the Alta Italia Railway, which, in the 


spring of this year, raised its rates on English coal 
over the Genoa and Milan line 5.5 centimes per ton and 
kilometre. 


The Coal Trade Journal (New York, September 27) 


says that the largest vein of coal in the world has | 


recently been discovered in what was the Ute Indian 
Reservation, in Colorado. It comprises 1600 acres of 
land; the coal is semi-bituminous and of jet black 
colour, is said to be of excellent quality and almost 
free from sulphur. It will smelt iron without coking, 
having been used by the miners in the neighbourhood 
for dressing their steel drills, and pronounced by them 
superior to charcoal for the purpose. Three railroads 
are completed within a few miles, so that there is no 
want of transport. 


The Oecsterreichische Ungarische Wehr-Zeitung (Vienna, 
September 20) describes some torpedo manceuvres 
which took place before the Emperor of Austria at 
Pola on September 16. An old schooner of 180 tons 
was moored in about ten fathoms of water, and one of 
the torpedo boats was detailed to attack it. She ad- 


| vanced to within about 450 yards, and launched a fish 
| torpedo at the schooner. 


In a few seconds the whole 
of the forward part of the vessel was blown to pieces, 
and the fore-mast carried away. This result from the 
first shot at such a distance was considered extremely 
satisfactory. 


A correspondent from Panama writes to the Enyi- 
neering and Mining Journal (New York, September 30), 
saying that the gold mines near Amperadur, although 
their value has been greatly exaggerated, would be 
worth investigation if the climate did not offer so 


great fan obstacle. The only rock observable is 
porphyry, intersected by veins of ferruginous quartz, 
in which beautiful specimens of free crystallised gold 
are found. The bulk of the ore, however, averages 
only from 5 dols. to 10 dols. per ton. Undecom- 
posed pyrites has yielded 15 dols. per ton, The richest 
gravel is a few inches on the bed rock at the bottom of 
the gulches, which yields from 20 dols. to 40 dols. per 
cubic yard. This is washed by the natives. Copper 
and quicksilver have been found at several points on the 
isthmus. 


The Moniteur Industrielle (Paris, October 8) states 
that the Russian railway companies find it impossible 
to obtain native employés for anything above manual 
labour. 
man. In order to remedy this state of things, they 
have instituted schools to train boys for engine- 
drivers, stokers, telegraphists, &c. There is a pre- 
paratory course of a year for candidates who cannot 
read or write ; the ordinary course of instruction lasts 
for three years, and for some departments is followed 
by two years as a working apprentice. All pupils who 
have passed through the school are bound to serve two 
years with the company whose school they have 
attended ; 33 of these schools are in existence, but 
they cannot be said to have passed out of the ex- 
perimental stage ; for the oldest, which was established 
in 1872, has as yet only furnished 25 employés. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 5. 

Tue American iron market has quieted down during 
the past week. Large buyers in the east who antici- 
pated their requirements largely during September are 
now awaiting the results of increased output in hopes 
of a decline in both crude and finished products. 
Manufacturers assert positively that a decline is im- 
probable for these reasons—that the suspension of 
productive capacity all summer will secure an active 
demand and firm prices throughout the winter ; that 
the firmness of prices abroad will prevent any serious 
competition ; that the fall demand is swelling to large 
proportions, and finally that the cost of pas, Hen is 
such that a decline is almost out of the question, 


At present half the engine-drivers are Ger- | 





- —— 


Telegraphic information to-day from the chief western 
iron centres of Pittsburgh, Youngstown, Wheeling 
Chicago, and St. Louis show a quiet but steady Phd 
provement in demand for all kinds of iron and ‘steel 

but so far no such sudden increase as many were led 
to believe would follow resumption. Merchant bar js 
quoted firm at 24 to 2.6 cents in the eastern markets 
but the anxiety exhibited by millowners to place con. 
tracts for December and even later shows that they have 
apprehensions as to the steadiness of prices, ~ It js 
probable that December orders could be placed at 24 
here for optional delivery, and 2.4 in some western 
markets. The present lull in demand indicates 
possible weakness which consumers and manufacturers 
are endeavouring to prepare for. In structural iron 

plate, and tank there is a falling off in current demand 
for the reason that prices have reached a higher limit 
during the past two months than buyers believe can 
be maintained. Tank is weakening from 34 to 3 cents 
earliest possible delivery. Shell and flange though, 
quoted at card rates, are weaker, especially for large 
lots. Sheet iron continues so scarce that makers are 
able to obtain their own prices. The demand for all 
| kinds of pipes and tubes, fittings and plumbers’ sup. 
plies, is very active, and stocks are limited. The last 
furnaces are not able to meet urgent demands which 
are presented occasionally. A few five hundred to 
/one thousand lots of forge were contracted for this 
| week at 22.50 dols. shipping port quotation. Very 
| little can be had under that figure excepting inferior 
brands. There is some active inquiry for Bessemer pig 
| but buyers will not pay over 23 dols. to 23.50 dols. here, 
}and the best offer heard of was 23.75 dols. For ten 
days past business in steel rails has been quiet. The 
| heavy transactions of 150,000 tons spoken of have been 
followed by a lull and an attempt to obtain higher 
quotations which will probably fail. Spiegeleisen steel 
blooms, lots of old tees, are dull. If quotations were 
| 50 cents to 1 dol. lower an active business would be 
'done. A few lots of old tees sold at 27 dols., but large 
consumers will not pay over 26 dols. Scrap ex-ship is 
firm at 28.50 dols. to 29 dols., and demand is quite 
active. The Tariff Commission has made its tour of the 
west and south and at present writing is in New York. 
It will be here next week to hear the iron and 
steel manufacturers. There is still a threatened 
stringency in financial quarters. It isa significant fact 
that stringent seasons have been successfully passed 
over by the timely interposition of the Treasury 
Department, which, by buying up bonds at such times, 
saved the mercantile and industrial interests from a 
financial squeeze which might easily developed into a 
|panic. This tendency is one of the unfavourable 
conditions of American commercial interests. The 
banks show a decreasing reserve in the face of an in- 
creasing demand for money, and lenders are husbanding 
their means evidently to take advantage of the 
necessities of borrowers. For a year we have sold less 
and less abroad and bought more and more while 
expending hundreds of millions in permanent improve- 
ments at home. Foreign purchases of American 
securities have not kept pace with the amounts thrown 
on the market. The reduction in the rate of interest 
on the national debt has brought back large amounts 
of bonds from Europe. This and other facts account 
| for the stringency which if successfully passed over, as 
| it evidently will be, only defers the coming of a 
stringency in the future which will not be so easily 
met. 











STEAMERS AT MONTREAL.—Several steamships are being 
taken off the Montreal trade, owing tothe lack of freight, 
and on account of the wretched heading system in vogue 
on the St. Lawrence. 


SovrH AUSTRALIAN RaiLways.—His Excellency the 
Governor of South Australia performed the ceremony of 
opening the second and last sections of the Great Northern 
Railway of that colony on May 17. The former section is 
from Orraroo to Quorn, and completes the Terowie and 
| Pichirichi Railway. The distance is 584 miles, the gauge 

3 ft. 6in., and the cost was 116,1487. The latter section is 
|from Beltana to Government Gums, as well as from 
| Adelaide. The total length of railway from Adelaide to 

Government Gums is 406 miles, and from Port Augusta 

to the latter place 198? miles. The cost of the line 
between Port Augusta and Government Gums has been 
in round figures 1,000,000. The Chief Secretary, at the 
banquet given at Quorn in honour of the opening of the 
Great Northern Railway, enunciated the future railway 
vlicy of the Government. He announced that the 
Ministry intended to ask Parliament to authorise the con- 
struction of 700 miles of new railway. The new lines 
would include a further step towards the completion of 
the Transcontinental line by an extension from Hergott 
Springs westward, following the telegraph line, and also 
an extension in a north-eastern direction, so as to secure 
| the trade of Queensland. The other proposed new rail- 
| ways were from Port Darwin to Pine Creek, a distanee of 
| 150 miles; a line 100 miles in length from Terowie to the 
| Barrier Ranges, and an extension of the Nairne Railway 
| to the border, by way of the Ninety-mile Desert. On the 
| same occasion also the Commissioner of Public Works 
/announced that the Government intended to greatly 
| reduce the rates for the carriage of passengers and goods 
| over the railways, as well as to abolish the third class, 
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NAMES, &c., 
OF APPLICANTS. 


a: ear ae, 


frond” 

R. ae B, Crompton, 
London, & G, Kapp, 
Chelmsford. 

Boult, Kuiott, Wins- 
low, and Clary. 

T. Christy, London. 

Ww. i Bugs, 


W. Motherwell, Glas- 
J. a Perkin and J. 


Scott, Sandal, Yorks, 
E. J. Wimshurst, 


| Anerley. 
T. Dowrie, Port Said. 
M. J. Power, Water- 


U, . 
Lake, Wenstrom. 
Clark. Thompson. 
Abel. Viehof. 
Dawson, Kidder. 
Smith. Svott. 
E. Muller, London. 
J.P. Kagenbusch, 
London. 


7 Chapelain, Paris. 
J, sennard, Lon- 


=< 
J. T. B. Bennett, 
Asto 
G.W. meats, Walsall. 


A. Noble, eed 
upon-Ty1 
A Beeow Newcastle 
pon-Tyne. 
po ogg De Locht- 
Labye. 


T. H, Johns, wy 

T. L. Paterson & T. I 
Scott, Glasgow. 

Haddan, ¢ fanete i. 


J. Toussaint, Birming- 


a 


C. ame Birming- 


West- | 


| Dynamo 


am. 
4838 | Mills. Bellefonds. 
4839 | Boult. Bogle. 
4840 | W. Teague, Pool. 
4841 | W. Teague, Pool. 


4842 | F. Garon, Southend. 
4843 | J. W. Holmes, Preston. 


4844 | J. Dobson, London. 


Oct. 12 
4845 | J. a London, 
E. B. Burr, | 


and 


Walthamstow. 


4846 | R. Hannan, Glasgow. 


4847 | J. Rettie, London. 


4848 | E. P. Hawkins, London. 


| 


48419 | J. Almond, Blackburn. 
4850 | W. Teague, Lllogan. 
W. W. Smith, Kings- 


4851 


| land. 
4852 | T. Jones and J, Grif- | 


| fiths, Aberavon. 
4853 | Scollick. Simons. 


4854 | Lloyd Wise, Rover. 


4855 | Pitt. Bradley. 
| Von Nawrocki. 
Salomonson, 
Abel, Stettiner 
Chamotte 


4857 


vormals Didier. 
4858 | C. Mole, London. 


4859 | Von Nawrocki. 


Fabrik 
Actien-Gesellschast, 





4860 


4861 
4862 
4863 


Oct.13 
4864 


4865 
4866 
4867 


Schmetzer. 
Thompson. Bartholo- 

mew and Armant. 
8. Andrews, Cardiff. 
8. Andrews, Cardiff, 
Clark. Costes. 


D, P. Smith, Glasgow. 


D. R. Gardner, Glas- | 


gow. 
J. = Hankey, Lon- 


"iene 
loy 6, Keighle 
4868 4 


4869 





ford, 


on. 
H. Greenwood, 


J. Wilkinson, Syd- 
ney, 
W. Strickland, Wood- 





wentions communicated from Abroad the’ 
f the Communicators are given in Italics ty 





ABBREVIATED TITLES, &c. 


| Secondary batteries. 
ollings, | 


Dynamo-electric machines. 


Door stops or checks. 


Improved incubator. 
Apparatus for lighting by gas. 


Moulders’ nails and chaplets. 


| Tools and cutters for boring taper 


holes. 
Voltaic batteries. 


} Fietesten of clear or block-ice in 


mo 

Refrigerating rooms for curing pro- 
visions. 

or magneto - electric 

machines. 


| aupemae a4 stopping leaks in 


boiler tu 
Apparatus for transporting afloat 
barges, &c. 


+ Printung machines. 


Apparatus for drying wool, &c. 
Incandescent lamps. 


Extracting precious metals, and 
manufacturing aluminium, and 
other alloys. 

Vaporisers. 

Tree — of steel ingots before 
ro | 


Papal tricycles, &c. 


Electrical switch for lamps, &c. 
Fuzes for projectiles, 


Machine guns and gun carriages. 
Telephones, } 


| Coating tin and terne plates. 


Utilising distilled shale and mapu-| 
facturing cement therefrom. 

Causing more perfect combustion in 
furnaces, (Complete specification). 

Stacks or walls of cupola and other 
furnaces for the perfect distribution | 
of the heat-blast therein. 

Vehicles propelled by human force. 


A new method of employing the 
muscular force of man. 

Sash balances. 

Supplying feed-water to boilers, &c. 

Improved balance valve. 

Locks or door fastenings. | 

Looms for weaving. 

Rotary printing machinery. 


Galvano-electric batteries, 


| Explosives for firearms, &c. 


Velocipedes, 
Bottles for mucilage, liquid blacking, 
&c. 


Looms for weav: ing. 
Apparatus for ventilating purposes. 
Figured hearth and foot rugs. 


Raising and lowering cages in mines. | 


An improved compound for making 


tight joints in machinery. 


| Apparatus for transmitting heat to 


tuids, 
Manufacture of hydrogen gas. 
Producing a lint from new flax fibres. 


| Producer gas furnaces, (Complete 


specification). 


Making and fixing round and movable) 
heels to boots and shoes, 
Velocipedes, 


Carriages. 
Omunibuses and other carriages, 


Under carriages for vehicles, 
Retlectors for gas, &c. 


, a" ca 
Clips or machines for eed 4921 


tabrics. 
Spring mattresses. 


A brake for carriages. 
Machinery for washing wool, &c. 


An improved lounge. 
Electric lighting. 











ag/ 
4972 
4873 
4874 


4875 
4876 
4877 


4878 
4879 
880 
Oct. 14 
4881 


4882 


4886 
4887 


4889 
4890 
4891 
4892 
4893 
4894 


4895 
4896 


4898 
4899 


4901 


4902 
4903 
4904 
4905 
Oct. 16 
4906 
4907 
49U8 
909 
4910 
4911 
4912 
4913 
4914 
4915 
4916 


4917 
4918 
4919 
4920 

922 
4923 
4924 
4925 
4926 
4927 


ENGINEERING. 








ComPILED By W. LLOYD WISE. 


NAMES, &c., 
OF APPLICANTS. 


H, Scott, Liverpool. 
C. McG. Bate, Wool- 


wich. 
J. “G. Heinisch, Bel- 
gard, Germany. 
& a Sal- 


Clark. Claudon and 
Vigreux. 

E. Guattari, London. 

J. Vavasseur, Lon- 


on. 
J. A. Hanna and T. F. 
Shillington,  bSel- 


fast. 
G.C. V. Holmes and 8. 
H. Emmens, Lon- 


don. 
J.B. Freeman, Totten- 
am. 
Clark. Purker, 


G. Varley and W. 
Gregory, Over Dar- 


wen. 
W. Youngjohns, Kid- 

| Electric lamps. 
| Systems of electrical distribution and 


derminster. 
. D'Huny, 


Handford. Edison. 


G. Bacher, Kladno. 


T. Baldwin, Manches- | 


ter. 
C. L = Pielsticker, 
oni 
Evens a Lowenfeld. 
Weber. 
J. Whitley, Leeds, 


B. W. Davis, Lambeth. 
G. E. Webster, Notting- 
am. 

B. H. Joseph, Birming- 
ham. 

W. Wade, Crewe. 

J. Wadsworth, Man- 
chester. 

Hewett. Gaver. 

J. Trapowski, Man- 


chester, 
W. Smetuurst, Wigan, 


and J. Collins, 
Bolton. 
J. P. Dalby, Leeds. 


T. Nordenfelt, West- 
minster. 
T. Nordenfelt, West- 


minster. 

P. W. Willans, Thames 
Ditton, and M. H. 
Robinson, Hampton 


C. ent Liver- 

W. PY. Horner, Dul- 
wich. 

G. E. Sherwin, Aston. 


Crook. Monk and 
sworn, 

H. Clarke, Leicester. 

A. Macdonell, Newry, 
Ireland. 

F, Foster, London. 

8. Elson, and V. East- 
wood, Castleton, 
Lancashire. 

Allmann. Schwerd 
and Scharnweber. 

T. F. Simmons, Croy- 


don. 

W. H. Thompson, L 
Hardaker, and J. M. 
Porter, Leeds. 

J. B. Seel, Urmston. 


» 2 a haa Rother- | 


J. ee ater, C. Bedford, 
and T. Kershaw. 


Birstal 
Jensen. 
J.C. Watson, Leeds. 
J. A. Lund, London. 


1. 
Schulhof. 


P. Ambjorn, oat de 
Sparre, Pari: 
Henderson. Blondin. 
: Adams, London. 
H. Hod 


ee 
R. Enright, London. 
. deans, Christ- 
church. 

F. H. Poore, Ports- 
mouth. 

Clark. Teissonniere | 
and Auroy- Des- 
longchamps. 


gkinson, | 


ILLUSTRATED PATENT RECORD. 











ABBREVIATED TITLES, &. 





Apparatus for range finding. 
Bridles for horses. 


ee | 
Facing points for tramways. | 


Ventilated waterproof garments. 


Process for the production and collec- | 
tion of fertile yeast from need 


| _ juices 
Pioventing the surreptitious opening | 


of doors and windows. 
Gun carriages, 


Stall divisions for stables, 
houses, &c. 


cow- 


| 
| 
Galvanic batteries. 
| 
| 


An improved pigment. 


Electric arc lamps. 


| 


Apparatus for lubricating steam| 


engines. 
Looms for carpets. 


— for regulating the current 
in s' 

continuasly extracting sediments || 
from fluids. 

Gas engines. 


Production of dense steel castings. 


Compound to preserve rope, yarns, | 
canvas, &c., trom decay. 

Apparatus for the development of 
electricity. 

Fluid pumping, 
exhausting apparatus, 


Gauge for measuring the wrist. | 
Obtaining and applying motive! 


Apparats for heating, cooking, and) 


ventilating. 
Horsesoes. 
Ventilating waterproof garments. 
Cots cartridges used in mining, 
Cc. 
Tricycles, 
Machine guns. 
Firearms. 


High-speed engines. 


Manufacture of compound weldot 
steel and iron. 
Galleries for holding globes. 


Washing and draining bottles, &c. 

Pulleys and wheels, &o. 

Steam engines. - 

Hosiery stitching machines. 

Apparatus for tilling and corking or 
stoppering bottles. 

Screw-neck bottles or jars. 

Fuel economisers. 

Electric lamps. 

Perambulators, 

Boilers for heating water, &c. 

Umbrellas and parasols. 

Switches for electric lamps. 

Looms, &c, 

Weather-proof explosive compounds 
and cartridges. 

Machines for disintegrating fabrics. 

Synchronising or controlling clocks, 
and utilising the time signal wires 
for telephonic or telegraphic pur- 
poses. 

Fastenings for neckties. 

Voltaic batteries. 

Spokes of velocipede wheels, 

Velocipedes. 


Fountain pens. 
Velocipedes. 


Range finders. 


Treating silk yarns for knitted and 


woven goods, 





| 


| 


| 


measuring, and| 


| 


Gas stoves for heating. | 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 


I.—Announced October 13. 





























No. | Name. No. Name. No. Name. 
1882 1882 1882 
3963 | Whalley. 4529 | Lake 4557 | Lomax. 
4217 | Haddan (Gorges). 4561 | Hills. 
| (Duvernay).} 4531 | Ingram. 4563 | Oliver. 
4281 | Heimann. 4535 | Glaser 4565 | Pullan. 
4429 Crowder. (Ziper- 4571 Hewens. 
4497 | Spielmann. nowsky & | 4573 | Imray 
4499 | Hague. | Deri). (Arnould). 
4505 | Morgan- 4537 | Haddan 4577 | Whitehead. 
Brown (Collin). 4579 Beck 
| (Miltimore).) 4539 | Clarke. (Dubern). 
4507 | Brewer 4541 |, Hammond & ] 4581 | Redfern 
(Mayer). Hammond. (Buezkow- 
4509 | Noott. 4545 | Coley-Brom- ski). 
4511 | Andrews. field and | 4583 | Benson 
4513 '|Garduer Symes. (Roots). 
(Wuensche)) 4547 | Barker. 4585 | Maughan & 
4515 | Smith. 4549 | Bayliss and Waddy. 
4517 | Swann ard Bailey. 4587 _ Johnson & 
3atie. 4551 | Archer. Talbot. 
4519 | Leather and | 4553 | Haddan 4595 Sharp. 
Leather. (Mac- 4597 Warwick. 
4521 | Whalley donald andj 4599 Clark 
4523 | Schweitzer. Morrison). (Kabath). 
4527 | Carter 4555 | Lalance and | 4601 | Lake (Terry). 
(Guerrant). Bauer. 
Il.—Announced October 17. 
No. Name. | No. Name. No Name 
1882 1882 1882 
3130  Capell. 3700 Brewer —-- 
(Schulz). _ 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 



















































































No. Name. | No. Name. No. Name 
1882 1882 1882 
4785 | Casero. 4795 | Haddan 4857 | Abel 
4788 | Lake (Gebhart). (Stettiner 
(Holmes). | 4804 | Smith. Chamotte 
4835 | Haddan Fabrik 
(Campbell). Actién- 
Gesellschaft, 
vormals 
Didier). 
NOTICES TO PROCEED. 
1.—Time for entering Opposition expires Friday, 
November 3, 1882. 
. No. Name. No. Name. No. Name. 
882 1882 1882 
2671 | Thompson 2743 Edwards 3228 Wirth 
(Selwig). (Chollet & (Pulverfa- 
2685 | Falconnier. Chollet) brik Rott- 
2694 | Lake(Weston}| 2753 | Wordsworth weil-Hame- 
2697 | Brooks and Wol- burg). 
(Chew). stenholme. | 3321 | Salwey. 
2698 | Brewer. 2754 | Faulder. 3333 | Clark 
2701 | Leask. 2755 | Chadburn. (Edwards). 
2702 | Morgan 2778 Hesketh. 3640 | Maxwell. 
(Royer). 2823 | Westphal. 3764 | Dickson. 
2706 | Stuart and | 2846 | Foakes. 3858 | Watson. 
Elliott. 2897 | Lake(Woods)] 4167 | Mace and 
2718 | Ogden. 2931 | Mills (Dupuy Brewster. 
2735 Mason. 2934 | Brewtnall. 4357 | Stiles. 
2737 | Brewer. 3070 | De Pass 4379 | Willans. 
2739 | Higginbottom| (Roosevelt | 4405 | Smith. 
& Stuart. & Abdank).f 4455 | Baird. 
2742 | Heavens. 76 | Lake (Hart- | 4481 Wenger. 
mann). 4795 | Haddan 
(Gebhart). 
4804 Smith. 
11,—Time for entering Opposition expires Tuesday, 
November 7, 1882. 
No. | Name No. | Name. No. Name. 
1882 | 1882 1882 
2749 | Cheswright. | 2889 | Abel 3248 | Brooks and 
2750 | Morgan. (Guinner, Spencer. 
2756 | Gumpel. Kautsky, | 3256 | Snow (Stl). 
|| 2758 | Clark (Bro- Dengg, & | 3294 | Boult 
| chon & Co.). Roth). (Brown). 
2776 | Varley. 2900 | Clark 3296 | Clark 
| 279 | Float. | (Brennan, | (Planteé). 
0 | Morgan and | Munn, 3474 | Smith and 
| Sidd. Duncan, Harrison. 
2790 | Aron(Aron). Meriwether,| 3523 | Thompson, 
2792 | Godsell. and Davi- | Thompson, 
| Knowles. son). | and Booer. 
| 2797 | 2918 | Pitt (Bower). | 3526 | Brewer 
| (Teufel). | 2943 | Aron. | (Marcus). 
| 9804 | Lake (Van | 3001 | Reynolds. 3576 | Hopkinson. 
| | Ryssel- 3034 | Bonnefin. 3579 | Fell. 
| berghe). 3074 | Forster. 3702 | Roth. 
2808 | Buchholz. 3089 | Thorn. 3809 | Kynaston. 
2810 | Cheesebroughj 3114 | Stearn. 327 | Harding. 
; 2826 | Cheesbrough | 3137 | Abel (Lorenz 3856 | Johnson 
| | (Eaton). 3145 | Priestland. (Certaldo 
2859 | Tucker. 3200 | Guerrier. Marb-.e 
| 2875 | Giilcher. 3237 | Vincent. | _ Co.) 
2880 | Fairweather. | 3973 | McCausland. 


388 


ENGINEERING 


[Oct. 20, 1882, 








No. | No. Name. Name. 
1882 
4409 
4431 
4493 





Lake 
(Holmes), 
| Haddan 
(Campbell). 
Abel (Stet- 
tiner Cha- 
motte Fabrik 
Actién-Ges- 
elischaft, 
vormals 
Didier. 


Brocklebank. 
Watt. 
Lake (Usher 
and Dicker- 
man). 
Schweitzer. 
Hills. 
(De 


1882 
3976 | Handford 
(Edison). 

4068 | Clarke. 

4073 | Justice (Van- 
| keerberghen). 

4000 | Thornburn. 

4175 | Sage. 

4273 | Woodward. 

4283 | De Solden- 
| hoff. 


4523 
4561 
4599 | Clark 

Kabath). 


4728 | Lake (Roe). 

















PATENTS SEALED. 
I.—Sealed October 13. 





No. | 
1882 
3318 
3468 
3486 
3492 | 


No. | Name. Name. 


1882 | 
1966 | 


No. | Name. 
1882 | 


1685 





Naish 
(Gotaas), 
Defries. 
Gedge 
(Pothier). 
Henson. 
Burdin. 
Brougham. 
Hamilton. 
Brougham. 
De Pass 
(Lawrence) 
| Haddan , 
(Stanley). 
Johnson 
(D’ Arsonval 
Barker. 
Handford 
(Van Cleve) 
| Ingleby 
| (Berlin | 
| Anhaltische 
| Maschinen- } 
| 
| 


Pulverma- 
cher. 
Aronson, 
Leather. 
Haddan 
(Webster & 
Webster). 
Lake 
(Willson). 
Lake 
(Bowen). 
Haddan 
(Knowles). 
Haddan . 
(Rupalley). 
| Lake 
(Cookson). 
Lake 
(Newbury). 
Boulton and 
Dickie 
(Hansen). 


Fiechter 
| (Baier). 
1804 | Woodbridge 
| and Wood- 
bridge. 
Brydges 
(D’ Aubigny 
1825 | Von Naw- 
| rocki (Lan- 
| _ genstein). 
1826 | Barlow 
(Seyboth). 
Barlow 
(Hoit- 
schmidt). 
Walker. 
Haskins. 
Lake 
| (Marchese). 
1893 | Pryor. 
1894 | Lake 
| (Martin & 
0.). 
1940 | Lake 
(Maiche). 
1950 De Solden- 
hoff. 


1972 | 
1973 
| 1974 
1992 
2030 
2038 
2044 
2048 


1813 
3572 
3586 


3630 


1832 | 2098 
2237 
1836 
1847 
1884 


3046 
3244 


3282 | 


bau-Actien- 
Gesellschaft 





I1.—Sealed October 17. 


| 


No. | 


1882 
1924 | Thompson 
| (Haddock 
& Frank). 
Morgan- 
Brown 
(Kettell). 
Bladon. 
Beresford. 
Liley & Liley. 
Porter. 
| Glaser 
(Knab). 
2447 | Henry. 
2547 | Johnson 


Name. 





| Macaulay- 
Cruikshank 
(Banta). 

| Baker. 

| Pickering. 

Davies and 

Eckersley. 

| Sidersky & 
Probst. 

| Lake (Wal- 
lace). 

| Toppan. 

| Clark (Edge). 

| (Epple). Lake 

| Summers. | (Michelet 

| | & Tescher). 


1945 | 


1975 | 
1979 
1993 | 
2080 
Sats 


paeny | 


Edwards 
| (Sonntag). 
Thompson 
(Birkholz 
and Allis). 
1886 | Morley. 
1892 | Shaw. 
1918 | Mewburn 
| (Dwight). 
2960 











FINAL SPECIFICATIONS FILED. 
Nos. 1694, 1695, 1696, 1697, 1698, 1700, 1701, 1702, 
1704, 1705, 1728, 3041, 3362, all of the year | 
1882. 
1730, of the year 1882. 
— 1718, 1744, 1769, 2142, all of the year 
882. 
1709, 1712, 1713, 1715, 1716, 1717, 1720, 1725, 
1743, 1747, 1766, 1771, 1777, 1778, 1789, 2047, 
2214, all of the year 1882. 
1721, 1727, 1731, 1732, 1734, 1735, 1741, 1746, 
1748, 1749, 1752, 1753, 1757, 1792, all of the 
year 1882. 
1751, 1758, 1760, 1762, 1763, 1767, 1779, 1784, 
1785, 1788, 1800, 1808, 1898, 2328, all of the 
year 1882. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 


Oct. 7, 1882, 








No. | Name. Name. 


1879 | 
3940 | 
3942 | 


3943 


No. | Name. 
1879 | 
3975 


3976 | 





Waide. 

| Shaw. 

| Gutensohn. 
3044 | Gillings. 
3945 | Kuntze (Von 
| Witzleben). 
| 


Reckett. 
Hunt (Arkell 
& Juvet). 

Davey. 

Dayer. 

Wild = and 
Ledger. 

Von _Naw- 


— 
(Gohring). 
Barlow 0 
(Monchablon 
Tongue 
(Riebeek). 
| Grant. 
Simon 
(Baum- 
garten). 
Simon (Lang- 
bein). 
Turner. 
Haddan 
(Angell). 
Johnson 
(Heel). 
Engel 
(Simis). 
Newton. 
4013 | Frankland. 
Co.) 4019 | Clark 
Towers and (Gamble). 
Berry. 


Henderson 
(Lies). 
Bezancon- 
Desmarest 
& Cheval- 
lier. 
McAllister. 
Mills (De 
Groat and 
Maxwell). 
Ashley and 


3977 | 
3979 
3980 
Atkins. 
Kroog. 
Von Naw- 
rocki (Neid- 
linger). 
Willoughby, 
Willoughby, 
Willoughby, 
& Willough- 
by. 
Dodge. 
Justice (Teal 
& Fryer), 


3985 | 


3991 
3994 


3995 
3997 


(Edwards). 
Waddell and 

Taylor. 
Graham. 
Anfield. 
Appleton. 
Koch an 

Charvet. 
Janeway. 
Wearing. 


Lake 
(Wilder). 
Lake 


3957 
3998 


4000 
4002 





3958 
3960 
8963 
3968 
8972 
8973 


4004 
(Menden & | 4005 
Schwerte 
** Fisen- 
industrie” 


4011 | (Ullmo). 
Clark 


(Cameron & 
Henderson) 














II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





1875 1875 


No. | 


Name. No. Name. 





No. | Name. 
875 | 


187 

3466 | Prosser. 
3481 | Allin. 

3482 | Hornsby, 
Phillips, 
Innocent, 
and Rutter. 


‘ 
3409 | Eyland. 
3416 | Johnson 
} (Camacho). 
3439 | Southwood. 
3442 | Robinson & 
Smith. 


3452 | Hill, Colling- 
wood, and 
Collingwood 

De Winton. 


Burke. 


3455 


3463 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 





DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 


No. 


1879 
4322 


No. Name. No. Name. Name. 





Le Grand & 
Sutcliff. 
Lake 
(Ancelin). 
Boult 
(Closson). 
| Barrett. 
4185 | Tatham. 
4256 | Marsh. 
4501 | Robson. 


4077 | Mackay. 
Bull. 
| Kitson. 
Baldwin. 
Foster 
Foster. 
Cooper. 


(Launay & 
Launay). 
Staniforth. 


4180 
and ake 4253 
| (Vaughan). 

| Fleuss, 

| Doubleday | Hamilton 

| (Lechner). | (Hamilton 
4145 | Hamilton 


4184 


(Hamilton 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 


939. 
(A. F. Milders, Berlin). 








DUTY OF 100/, HAS BEEN PAID AND REGISTERED. 





| 
No. Name. 
1875 


3725 


No. 
1875 
3557 


3703 


No. | Name. 
1875 
3644 


Qrer 
V0 


Name. 





Maynard. Milward. 
Rawson and 


__ Slater. 


Crosby. 
Thompson & 
Ladelle. 











ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING OCTOBER 14, 1882. 

Abstracts marked with a * relate to applications net proceeded 
with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given tn italics. 

Copies of Specisications may be obtained at 38, Cursitor-street, 
Chancery-lane, E.C., either persenally, or by letter, enclosinn 
amount of price and postage, and addressed to Mr. H. Reager 
Lack. 

1870. 

2101. Collodion: W. R. Lake, London. (J. S. and J. 
W. Hyatt, Albany, New York, U.S.A.) [4d.J)—The method of 
manufacture described in the Specification of these Letters 
Patent referred to the subjection of a mixture of pyroxiline pulp 
and powdered gumcamphor, or other equivalent solvent to heat 
and pressure, so as to enable ajsmall quantity of the solvent ma- 
terial to suffice forthe saturation of the pulp. The words ‘‘or 
other equivalent solvent” following above after the word camphor 
are now struck out, and the invention made to refer to the use as 
a solvent of powdered gum camphor only. (Disclaimer and 
memorandum of alteration. September 13, 1882). 

1871. 

3019. Gas Furnaces: E. Barnes, London, [4d.]—These 
are constructed of a thick piece of firebrick or fireclay held in a 
stand or frame, preferably in a horizontal position, one or more 
perforations being made through its thickness to admit of a per- 
torated tube sliding freely up and down within the block. 
The lower end of the tube is connected with a gas supply pipe. 
The supply of atmospheric air to mix with the gas is regulated 
by raising or lowering the tube in the firebrick piece, the 
upper end of the perforation in which the piece lies being 
covered over with a hollow {perforated box. In order “still 
further” to regulate the heat and make the combustion of the gas 
and air yet more complete, an additional regulated quantity of 
atmospheric air is admitted to combine with the burning mixture 
of gas and air as it issues from the holeg in the side of the said 
box. The part of the inventéon disclaimed is that referring to the 
method of admitting and regulating a supply of gas and air burnt 
within a non-combustible and non-conducting mass, the method 
of “‘ further” admitting and regulating a supply of air to the mix- 
ture of burning air and gas being now the chief feature of the 
invention. (Disclaimer and memorandum of alteration. 
September 13, 1882). 


1872, 

3101. Compounds of Pyroxyline or Gun-Cotton: 
» Be. e,London, (J. W.andJ.S. Hyatt, Albany, New 
York, U.S.A.) [(4d.]—This invention is supplementary to the one 
preceding, numbered 2101 of 1870. The object of the present, dis- 
claimer is, as in that case, the renunciation of the use of selvents 
other than camphor gum, and also the suppression of that part of 
the invention which related to the subjection of the mixture of the 
pyroxyline and solvent to pressure by means of @ plunger in a 
heated cylinder provided with a discharge nozzle, whereby the ma- 
terial is transformed, and the celluloid discharged from the cy- 
linder in acontinuous rod, bar, orsheet. (Disclaimer and memo- 
randum of alteration. September 14, 1882). 


1882, 

539. Manufacture of Metallic Bedsteads: J. R.C 
Tauntonand G. O. Aston, Birmingham, [10d. 30 Figs.] 
—In making bedsteads with extended ends, the receiving part of 
the dovetail joint on the end of the side rail has an angular slot 
for the reception of the end of the angle bar at the bottom of the 
bed. The corners of French bedsteads are coated with brass by 
springing the brass stick on in one piece. (February 3, 1882). 

870. Reservoir Self-Feeding Penholder: O. Bussler, 
London. [6d. 5 Figs.J|—The flow of the ink placed in the 


reservoir tube to the pen is regulated by air pressure, controlled 


by a finger rod at the top of the tube. (February 23, 1882). 

Trouser Protector: L. A. Groth, London. 
(4d. 4 Figs.]—Pieces of sheet metal or 
waterproof fabric are fastened together, forming two flaps, which 
when applied to the trousers come one against the outside and 
the other against the inside of the lower end of the trouser leg. 


(February 27, 1882). 


1008. Looms for Weaving: T, Singleton, Darwen. 
(6d. 28 Figs.|—The first part of the invention is illustrated by 
the figure. One end of each rope, that is passed around the ruffle 
of the beam, is secured to a spring C, and the other is connected b, 
a link D to a spring bar, which can be adjusted by screws at eac 
end. An additional strain is put on the bar by a cam J, which is 
gradually rotated by the lever and feeler J! asthe diameter of 


the beam decreases. To make a better cover to the cloth the 
bottom shed is tightened, while the reed is beating up, by aspecial 
bar operated by cams. The invention further relates to an 


| oe 



































improved cloth roller lever, an improved rope gripper, an 
improved shuttle box guard, a spring buffer for the duck-bill 
bracket, and an improved means of attaching the box end. (March 
2, 1881). 


1015. Reflecting Lights: W. Brass, London, [si. 
14 Figs.]—These consist of a frame filled in with glass combined 
with reflectors so suspended underneath as to be readily adapted 
to ordinary pavement lights. (March 2, 1882). 


1067, Self-Acting Block Signalling Apparatus: E. 
Callot, St. Denis, France, [(id. 5 Fige.} the purpose of 
this invention is the automatic putting on and taking off of the 
optical discs or signal arms usually employed on railways, 
This is effected by the action of the passing train on a pedal which 
is connected with suitable levers to the signals to be worked. 
(March 6, 1882). 

1073. Steamships or Vessels Propelled by Self-Con- 
tained Power: J. E. Mouland, Roby, Lane. (4. 4 /iys.) 

Of oval or whip-top section, the sides curving over to form a 
roof covering the entire vessel except the smoke stack, wheel- 
house, and ventilators. (March 6, 1882). 

1075, Manufacture of Musical Piston Instruments: 
W. R. Lake, London. (/'. Sudre, Paris). (6d. 8 Figs.j\— 
Consists in an automatic adjustment by means of a lengthening of 
the slide, which is effected only when the first and third pistons 
are used together; in the suppression of a column of air when the 
third piston is used, thereby adding length to the slide of the 
third piston. The invention comprises die mechamism for making 
forked pieces or semicircles, (March 6, 1882). 

1076, Smiths’ Hearths: P. Everitt, London. _[(. 
5 Figs.)—The hearth proper is made dish-shaped with a hole in 
the centre; immediately below is an annular air chamber, in con- 
nexion with a fan or blower. The internal arrangement of this 
air chamber may vary so long as it is made to retain the air forced 
intoit a sufficient time to enable its temperature to be raised by 
contact with the under surface to the hearth. (March 6, 1882). 


1077. Fire Blowers for Hastening Combustion 
and Aba Smoke in Firegrates, &c.: J. J. Lish, 
London. [6d. 10 Figs.)—A sheet metal plate is attached by 
hooks to the firebars, (March 6, 1882). 


1078. Steam Generators for Utilising Waste Heat 
of Coke Ovens, &c.: C. gsford, London. ((\/. 
4 Figs.|—The entire generator, consisting of cylindrical chambers 
in communication with each other, is enclosed within the oven or 
furnace in which the fuel is burned for the produetion of coke or 
other operations. (March 6, 1882). 

1079, Incandescent Electric Lamps: W. Crookes, 
London. [(4d.|—The points of novelty are (1) the production of 
the filaments from animal fibres, such as silk, hair, wool, silk- 
worm gut, or as horn, gelatine, or parchment, by treating such 
materials with cuprammonia or other solventand then carbonising 
them. (2) The production of carbon filaments by the carbonisa- 
tion of cellulose, precipitated from’solution in cuprammonia by 
evaporation or an acid. (3) Forming the junction between the 
carbon filament and the conducting wires by a cement, of which 
graphitoidal carbon is the chief ingredient. (4) Forming the junc- 
tion between the carbon filament and the conducting wire by ter- 
minating the wire in a cup-shaped receptacle, placing the end of 
the filament loosely in the cup and completing the connexion 
with a cement of graphitoidal carbon. (5) Forming the junction 
between the carbon filament and the conducting wires, by bending 
the wire on itself so as to form a clip in which the filament is held 
by a light pressure at three or more points around its end, and by 
completing the connexion with a carbonaceous cement. (6) Form- 
ing the junction between the carbon filament and the conducting 
wires by causing the conducting wire to terminate within a cup of 
glags, into which the end of the filament}is loosely placed, and by 
completing the connexion by filling the cup with carbonaceous 
cement. (7) Forming the junction between the carbon filament 
and the conducting wire by electro-plating the extremities of the 
filament, and then inserting them, with or without cement, into 
metal tubes in which the conducting wires terminate. (8) Form- 
ing the junction between the carbon filament and the con- 
ducting wires by terminating the conducting wires in metal 
sockets, nipped on to them and receiving the ends of the 
filament. (9) Strengthening the carbons by depositing carbon 
thereon from chloride or bromide of carbon. (10) Adjusting the 
resistance of the filaments by exhausting the globes, and then filling 
them with carbonaceous vapour obtained by the application of 
heat to ahydro-carbon body, such as india-rubber, that is, non-vola- 
tile at ordinary temperatures. (11) A method of equalising and 
measuring the resistance of carbon filaments at one operation by 
arranging them in series and coupling them with resistances in a 
Wheatstone bridge arrangement, in which is a galvanometer that 
shows when the lamps have been brought to the required standard 
resistance. (March 6, 1882). 


1080, Reels of Reaping Machines: A, M. Clark, 
London. (F. /’. Kanne, and L. Z. Rogers, Waterville Le Sueur, 
Minn,, U.S.A.) (6d. 3 Figs.]—Relates toa feathering reel and 
to the peculiar construction of the parts whereby the slats or 
beaters are made to feather so that as the reel revolves they seize 
the uncut grain and lift it upon the platform, raising lodged grain, 
and in windy weather when the grain leans from the platform 
they will reach over the heads of the grain and move it back to 
the cutter bar. (March 6, 1882). 


1085. Electro-Magnets and Armatures therefor : 
W.P. Thompson, Liverpool. (Gerritt Smith, Astoria, N.Y., 
U.S.A.) [8d. 8 Figs.|—The object of the invention is to attain a 
greater degree of rapidity of vibration in the armature of electro- 
magnets in telegraph instruments, and it consists in actuating 
the armature of the electro-magnet through the instrumentality 
of a constant mechanical power, whose action is controlled by 
electro-magnetism, in lieu of causing the armature to be actuated 
solely by the direct attractive force of the electro-magnet. The 
illustration shows one method of carrying the invention into effect. 
B, Figs. 1 and 2, is a coil surrounding a soft iron core C, to which 
a steady motion of rotation is given by a band and the handle F, 
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is coil is interposed between { 
poser ew pte mig H is & dise of soft iron fixed upon a vertical 
axis, so as to partly overhang the core C, and serve as an armature 
to it. This disc carries a pointer that plays between two stops R, 
J, and is normally held against the former by the spring M. W? 
represents the line wire and Q?, Q! alternative forms of keys at the 
transmitting station, the former increasing and diminishing the 
current by short-circuiting the resistance R, or vice versd, and 
the latter breaking and making the circuit. If the handle F be 
steadily turned there will be no apparent effect on the disc H, so 














long as no current flows through the coil, but as soon as one of the 
keys Q! or Q? is depressed the core will be magnetised and, 
attracting the disc H, will carry it round until the pointer meets the 
stop J, against which it will keep it, so long as the current is 
maintained at its full strength. When the circuit is broken the 
spring carries the arm back again. The arm and stop act asa 
relay. (March 7, 1882). 

1089. Manufacture of Steel: J. Gjers, Middles- 
prough-on-Tees, Yorks. [(d.)—This invention, which we 
fully described and illustrated in our last number, has for object 
to dispense with the reheating process to which steel ingots are 
ordinarily subjected after they are withdrawn from their respec- 
tive moulds. It consists in taking the ingot from the mould as 
goon as it is sufliciently set, and enclosing it in one of a series of 
chambers lined with firebrick, from which the outer air is 
excluded; the interior heat then gradually pervades the mass, 
whereupon the rolling process may be carried out. (March 7, 1882). 


1090. Weaving Apparatus: E. O. Taylor and T. 
Brierley, Marsden, Yorks, (8d. 10 /'iys.|—Relates, firstly, 
to means consisting of a hand lever, connected to rods, for the 
ready removal and restoration by the attendant at the front of 
the loom of the weight applied to the yarn beam ; secondly, to the 
control of the picker motion by the shuttle which, when entering 
its box, acts upon the finger. This finger, by connecting rod and 
lever motion, operates a forked lever and catch, so as to prevent 
the pick occurring at the wrong end of the loom; and, thirdly, 
to means for operating the Jacquard apparatus by hand levers, 
connected by rods to a spring lifter and to a notched segmental 
piece capable of being applied to an axis of motion. (March 7, 
1882). 

1091. Looms: D, Bailey, Lockwood, Yorks. (6d. 
5 Figs.;—These improvements have reference to stopping the loom 
when the weft breaks or fails. When the weft breaks a rod which 
it had kept up whilewhole, catches a projection or stop, and in the 
backward movement of the slay board the motion of the loom is 
immediately stopped. (March 7, 1882). 


1099. Cut-off Valve Gear for Locomotive Engines: | 


A, W. L. Reddie, London. (/. Swann, Montgomery, 
Alabama, and F. R. Fennessy, New York, U.S.A.) [6d. 3 Figs.) 
—The object of the invention is to produce a simple form of inde- 
pendent cut-off valve adapted for locomotives. A is the main or 
distributing valve, worked by eccentrics and slotted link as usual ; 


lisasimple plate which has a fixed invariable motion, similar | 
It is operated from a rock- 


to and synchronous with the piston. 




















ing shaft L2,and is driven by a lever coupled by a link to the 
crosshead D. 
the revolution, the latest cut-off must be later than half stroke, 
and this is insured when the cut-off valve clearance is taken 
greater than the main valve lap. To diminish the friction of the 
valve, acavity is cut in the engine face and lubricant under pres- 
sure, equal to or greater than the steam pressure, is led by the 
pipe g? into this cavity, which fs opposite a solid part of the valve. 
(March 7, 1882). 

1104. Machinery for Lasting Boots and Shoes: 

. R. Lake, London. (G. W. Copeland, Malden, Mass., 
U.S.A.) [6d. 15 Figs.)—Consists essentially of a vamp lasting 


device, comprising one or more straps adapted to be brought in | 


contact with the vamp, at or near the median line of the last and 
from that line or section to conform and fit the upper to the sur- 
face of the last. (March 7, 1882). 


1106. Preventing the gnome J of Grain and Loose 
CargoesinShips: W.R.Lake,London, (EL. H, Farrar, 
New Orleans, U.S.A.) (6d. 11 Figs.}—By means of flexible dia- 
phragms or flaps passed over successive layers of the cargo and 
fastened to the sides of the ship. (March 7, 1882). 


1107. Treating Fibre of the Stalk of the Cotton 
Plant: F. Wheaton, Brooklyn, N.Y., U.S.A. [4d.)— 
The cotton stalks are disintegrated first by rollers and then by 
drying, scutching, and carding, so that they may be woven into 
fabrics by the ordinary machines. (March 7, 1882). 


1113. Combination Stench Traps: R. Pearson, 

ton-upon-Hull, Yorks. (6d. 3 /igs.)}—This invention 

is designed to form a double trap, one of which may be of smaller 

capacity than the other and serves to flush it out, the closet soil 

pipe being introduced between the first and second water seals. 
(March 8, 1882). 


1114. Lamps for Bicycles, Tricycles, &c,: W. 

e, London, [6d. 2 Figs.|—To prevent the jar of the 

carriage extinguishing the light the lamp is suspended by C 
springs. (March 8, 1882). 


1117. Manufacture ot Maggot Hats, &c.: G. Ather- 
ton, Stockport, Cheshire. (Partly a communication from 


G. Yule, Newark, N.J., U.S.A.) (6d. 12 Figs.]—The cotton is 


the line wire and earth at the | removed from the naps of hat bodies by attaching them to a 


rocking shaft and agitating them in hot water. Nap bats are 
formed within a hollow cone and the sticking to the body effected 
whilst in the cone. Other details are treated of. (March 8, 1882). 


1118." Pickers for Looms for Weaving, &c.: G. 
Burslem, Stockport, Cheshire, (2/.|—Applies to the 
‘“‘scoop-picker,” the upper back portion of the ‘‘ scoop” being 
pressed forward so as to form a midfeather above the spindle 
holes. Only a short picking strap is thus required. (March 8, 


1882). 
1119.* Machinery for Combing Wool, &c.: T. H. 
mn and F, Farrar, Br: ord, Yorks. (2d.|—| 
The object in view is to arrange Noble’s and other circular | 
combing machines, so that the machine may be run quicker and | 
may manipulate a greater quantity of fibre ina given time. This 
is accomplished by dispensing with ‘‘dabbing brushes” and sub- 
stituting circular brushes in their stead. (March 8, 1882). 
1120. Hoists: T.L. Hall, Manchester, [éd. 
—To prevent persons falling down the well-hole of a hoist a re- 
volving or coiling shutter is attached tothe top of the cage and 
is continued upwards above the highest floor. Similarly aaother 
shutter is connected to the bottom of the cage. These shutters act 
as doors to the well at every floor except the one to which the cage 
happens to be opposite. The other ends of the shutters may be 
coiled on drums that are constantly wound up by weights to take up 
the slack, or they may pass round pulleys at the top and bottom, 





1123. Manufacture of Paper, &c.: J. H. Annandale, 
Polton, Midlothian. (sd. 3 Fiys.|—Refers to some varia- 
tions in the details of the ordinary paper-making machine to 
cause machine-made to resemble hand-made paper. 


1882). 

1124, Preventing “Racing” in Marine Engines, 
&c.: J. Holt, Mossley, Cheshire, (2d.]—Consists in fixing 
close tothe crankshaft an intermediate shaft carrying a cam which 
upon alteration of speed acts upon levers, and shuts off or admits 
steam. (March 8, 1582). 


1125. System of Suspension for Beds and Seats to 
Prevent Sea Sickness: F. Lebacq, Brussels. [6d 
9 Figs.)—The bed is suspended in a frame having oblique sides, 
by means of a movable rundle of india-rubber in combination with 
springs, which causes it always to maintain a perpendicular posi- 
tion. (March 8, 1882). 


1126. Steam pagine Indicators: H. J. Haddan, 
London, (G. H. Crosby, Massachusetts, U.S.A.) (6d. 21 Figs.) 
—The invention consists, firstly, in registering on the card the 
number of times the drum has revolved. To effect this there is 
fixed at the bottom of the drum C an annular cam, which is 
arranged over a lever F, whose outer end enters an annular groove 








In order that the engine may start at all points of | 


in a vertical screw or rack F!, arranged within a stationary 
| tubular and slotted standard G. A spiral spring e serves to depress 
| the rack, which is raised by the action of the lever F and the cam 

E, while the latter is in the act of revolving one way with the 


| 











| 








drum C. As the carrier is partly revolved during each stroke of 
the engine, there is imparted to the rack Fl, by means of the cam 
and lever, a short reciprocating vertical motion, whereby the 
| sleeve carrying the marker will be intermittently moved upwards 
| at each stroke. As the marker at each rise will be struck by the 
| paper there will be made in the latter a mark, the number of such 
marks inany given time denoting the number of strokes of the 
| engine piston. The spring of the indicator is made with two 
parallel threads united at theirends. The invention also relates 
| to aslightly modified parallel motion for the pointer. (March 8, 
1882). 

1129,* Applying Power to the Steering of Vessels, 
&c.: W. Pepper, Kingston-upon-Hull, (2d.}—Steam 
steering gear is modified to allow of either steam or hand power to 
be used as may be convenient. (March 8, 1882). 


1130.* Mechanism for Trepetang ane Controlling 
Vehicles by Hand: G. F. ‘ern, ndon. 

more, Boston, Mass., U.S.A.) [2d.}—This is composed of rods and 
toothed wheels combined and arranged in connexion wlth the 
front axle of a velocipede. (March 8, 1882). 


1131.* Mats: E. Smith, London. 
fitted toa wood frame. (March 8, 1882). 


1134.* Railway Signalling, &c.: T. Gaddes, Lon- 
don, (2d.|—The signals are worked by the contact of the engine 
| or train acting either mechanically or upon an electric apparatus. 
(March 8, 1882). 


1135." Brakes for Carriages, &c.: H. N. Kivell, 
Bideford, Devon. (2d.|—A brake strap is applied over and 
around a metal hoop fixed upon the inner side of the wheel boss. 
(March 8, 1882). 


1136,* Electric Telegraghs : S. Pitt, Sutton, Surrey. 
(H. C. Mance, Kurrachee, India), [4d.)—Refers to improvements 
in the translation of signals automatically between two cables or 
between a cable and a land line when relays of an extremely sensi- 
tive or unstable character are employed, and consists in joining 
up four Morse sounders with clockworks suitable for double current 
translation, so that the distant station on the left is not cut off 
when the distant station on the right ceases sending, and vice 
versd, (March 8, 1882). 


1141, Carding Machinery: J. Dobson, Galashiels. 
(6d. 2 Figs.)— The accompanying figure is a diagram of the 
method of driving the parts of the machine, and shows the pulleys 
| only. It will be understood that the cylinders run in contact ; 
| for instance, C) touches 89, W109, SU, Wl, S13, R14, D4, SI5, R23, 





(2d.]—Cork slabs are 





| and $26, D4 and D® likewise both touch C! and C2. In the improved | 


4 Figs.)| 


and be joined to form an endless travelling band. (March 8, 1882). | 


(March 8, | 


(P. Colla- | 














machine the minor constructive details are the same as those in 
existing machines, Between the first and second cylinders 
C, Co,, and between the second and third, Co, C3, there are 
two drums, D4, D;, one drum, D4, being above, and the other, Ds, 
below the horizontal centre line of the cylinders C. The wool is 
placed on an endless apron A, and is entered between two feeding 
rollers 6 to the taker-in roller T; but above the upper feed roller 


Ws NM 








6 there are three or more small rollers 7 furnished with Garnett card, 
for acting in a prepaxatory manner on the fibrousmaterials as they 
| are being carried round by the taker-in roller T. These breaker 
| rollers 7 are driven at graduated speeds so as to clean each other, 

thove further from the feed roller 6 being driven more quickly ; 
| the stripping roller Sg, transfers whatever it takes off the breaker 

to the roller Sg, which transfers the fibrous materials to the first 
| cylinder C;. The fibrous materials on the first cylinder C, are 
| acted on by two worker rollers Wj 9, Wj. in succession, being 
| returned from each by its attendant stripper roller Sy, S)3 to the 
cylinder Cj. They are next acted on by a fancy roller Rj, which 
raises them without taking them off the cylinder C;. he first 
upper additional drum D, next operates on the fibrous materials, 
working them and taking a portion off the first cylinder C, to be 
returned thereto by a following stripping and transferring roller 
Sj5-_ The fibrous materials pass next from the first cylinder C, to 
the first lower drum D;, and are transferredfrom it by a stripping 
roller Sj to the second cylinder C2, the first lower drum D; also 
acting as a worker in connexion with the second cylinder C,. In 
connexion with each of the three rollers C!, C2, C3 there is a fancy 
roller Ro3, Roy, Ros, accompanied by a stripping roller Sag, S2-, So, 
to return to the cylinder any fibrous material that it may strip off. 
(March 9, 1882). 


1143. Sprine Hinges: E. P. Phillips, London. [éd. 
11 Figs.]—Consists in a spiral spring fitted over twocentre pins, a 
projection on the end of one taking into a hole in the end of the 
other, and so forming one pin in two separate pieces. When the 
door is moved to one side it turns one-half of the centre pin, and 
when moved to the other side the other half, (March 9, 1382). 


1144.* Atmospheric Burners: R. H. Wylde, Leeds, 
Yorks. (2d.)—Gas and air are admitted into a mixing chamber, 
in which are two plates with a slit between them for the passage of 
the gas before ignition, (March 9, 1882). 


1148. Producing Cut Nails from Hoop Iron, &c.: 
J. Maynes, Manchester. ‘6d. 4 Figs.)—Firstly, has an ar- 
rangement for transferring a severed piece of metal to the action 
of cutters which form it into sparrow-bills, brads, tacks. Secondly, 
the combination of a number of similar machines that will suc- 
cessively act upon the blank piece in such a manner that it shall 
be cut up into a number of nails. (March 9, 1882). 

1149. Valves, &c., of Steam 4. Water En- 
gines, Meters, and Pumps : A. W. Harrison, Aber- 
gavenny, Monmouth. [6d. 9 Figs.)|—Refers to the construc- 
tion of a valve for oscillating or other engines, meters, or pumps 
formed of a perforated plate with parallel surfaces reciprocating 
between faces perforated with ports on the cylinder and steam 
| chest respectively. The valve is kept tight between the steam 
| chest and the cylinder by making one of these movable and 
attaching it to the other with bolts and springs. The advantages 
; claimed are that in an oscillating cylinder the valve has two 
| motions relatively to the cylinder and thus does not wear into 
| grooves ; that on shutting off the steam the valve can be with- 
| and the faces and ports examined without disturbing any other 


| drawn parts. (March 9, 1882). 


1150. Holding and Adjusting Lawn Tennis Nets: 

{ J. Osmond, London. [6¢. 8 Figs.)—This is an arrangement 

for keeping the end poles firm and straight, and for holding the 
net at its proper height. (March 9, 1882). 


1151. Cash Counters or Tables: C. D. Abel, London, 
(F. Witte, Berlin, Germany). {4d. 2 Figs.]—Arrangement for 
facilitating the picking up of cash. (March 9, 1882). 

1153. Substitute for Gutta-Percha: M. Zingler, 
| London, [4d.)—Has reference to the use of tannin with other 
| substances for the manufacture of a substitute for gutta-percha. 
| (March 9, 1882). 


| _1154.* Rotary Engine: J, Bowie, London, D. 

| Dossett, yton, Essex, and T. Wrigley, London. 

| [2d.]—Relates to the production of a rotary engine which with 

| simplicity of parts shall combine the advantages of a reciprocating 
engine. (March 9, 1882). 


1155. Percolating Coffee Jugs: E, Jones, Birming- 

ham. [4d. 4 Figs.)—The aperture from the bag containing the 

| coffee is protected when the jug is tilted, and leaves a perfect 
| clearance for the passage of the liquid. (March 10, 1882). 


1158. Reservoir Pen-Holders: G. R. Hughes and 
T. Carwardine, London. (2d.)—Three arrangements are 
described by means of which air is admitted in sufficient quantity 
| to allow the ink to flow when in use. The ink is prevented from 
flowing into the pocket when not inuse. (March 10, 1882). 

1159._Dressing, Finishing, and Lustring Stuffs 
A. C. Henderson, London, (V. Cheviet, Lyons, France), 
(2d.]—This is a machine for placing a card or board between each 
fold alternately right and left of the piece at the time of putting 
the stuffs into the press. (March 10, 1882). 


1160.* Pencils: J. D. Sprague, Upper Norwood, 
Surrey. (2d.]—Relates to the construction of pencils in which 
the black lead, plumbago, or other material is made to revolve, 
— the necessity of sharpening the pencil. (March 10, 
1 ‘ 


1161.*_ Instruments for Making Stencils for Multi- 
plying Copies of Writing, &c.: J. D. Sprague, Upper 

orwood. ([2d].—One form of the instrument is a hollow ball 
free to rotate on its handle, and engraved or cut on its outer sur- 
face, so as to produce a number of poimts or cutting projections. 
(March 10, 1882). 


1162. Apparatus for the Distribution and Regula- 
tion of Electric ents: W. R. Lake, London. (J. 
S. Maxim, New York, U.S.A.) [6d. 1Fig.J)—The object of the 
invention is to maintain the generative capacity of the machines 
— to the requirements of the circuit by such means that the 

justment may not be upset by the resistance of the leads, which 
is a constant quantity, and does not vary with the number of 
lamps in use. To this end two wires C C! are run from the centre 
of the group of lamps, and are connected to an indicator G and a 
regulator R. This latter may be of any known construction. By 
this device the electromotive force is maintained constant at the 
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(9), 
SW, 
point where the current is utilised and not at the poles of the 
machine as usual. (March 10,1882). 


1163. Electric Lighting A ponetas: W. R. Lake, 
London. (E. Weston, Newark, ~ ., U.S.A.) [6d. 4 Figs.J— 
This invention relates to bringing a second set of carbons into 
circuit on the consumption of the first, in lamps operated by 
clamps of the Brush type, This is done by packing up the 
abutment of one of the clamping levers, until the other carbons are 
consumed, and then suddenly removing the packing piece, and 
allowing the lever to drop into a position where it becomes opera- 
tive. The lamp shownin the illustration is of the Weston type, 
put the invention is applicable to other forms of lamps. B Bisa 
differentially wound controlling magnet, acting on the armature 
D, which is carried on flat springs E* E*. From this armature 
there depend two rods d d (Figs. 2 and 4) pivotted to the two 
clamping levers E E!, which take hold in succession of the two car. 


Fig2 
Fi 


























bon carriers R Rl, As shown in Fig. 2nd 5, the lever E! is out of 
action, being packed up on the raised piece el of the bar L, the 
carbon carrier R! being meanwhile supported by the catch G 
(Fig.1). To put thesecond set of carbons into circuit the lever L 
must be rotated through a small angle to drop the end of the 
lever El and raise the lever E. This is done by means of the 
electro-magnet F and armature H. When the first pair of car- 
bons is nearly burnt out the collar W descends on to the collar V 
(Figs. 1 and 5), and completes the circuit through the magnet F, 
which immediately attracts its armature, and, in so doing, moves 
the bar L, raising the lever E and dropping the lever Et. At the 
same time a projection on the bar L releases the catch b, and 
allows the weight of the second carbon to come on to its clamping 
lever. (March 10, 1882), 


1165. Appliance for Cleansing the Tubes of Feed- 
ing Bottles: T, Marshall, East Greenwich, Kent. 
(6d. 8 Figs.)—The tubes are cleaned by drawing through them a 
disc having a lip edge, which scrapes off any impurity. (March 
10, 1882). 


1166. Production of Surfaces for Printing: J. J. 
Sachs. (4d.]—This relates to the preparing of the surfaces of 
such plates or rollers by etching, electro-plating, &c. (March 10, 
1882). 

1167. Purification of Gas, &c.: G. C, Trewby, Lon- 
don. (4d.]—The gas having been first condensed and deprived of 
its tarry matter is delivered to a washer, through which an acid or 
other substance is passed, the ammonia and a large proportion 
of the sulphuretted hydrogen being absorbed. The gas is then 
passed through caustic ammonia for the purpose of removing the 
carbonic acid and a portion of the remaining sulphuretted 
hydrogen. It is then passed through a vessel similar to the first. 
The gas may afterwards be purified by the ordinary apparatus, or 
it may be drawn through breeze or coke that has been saturated 
with a solution of sulphate of iron, and afterwards exposed toa 
red heat. This patent also relates to the preparation of the acid 
solution. (March 10, 1882). 

1169.* Firearms: P. T. Windsor, Berks. 
{2d.]—Modifications are made in the construction of breechload- 
ing firearms to facilitate the removal of the acting parts from the 
gun for inspection and repair. (March 10, 1882), 


1170. Floating Anchors; W. M, Bullivant, London. 
(6d. 1 Fig.]—This invention was fully described in that part of 


our review of the North-EastCoast Marine Exhibition which was 
publishe don the 22nd of Septembe last. (Maroh 10, 1882). 


1172. Incandescence Electric Lamps, &c.: J. 
Wauthier, London. [6d. 5 Figs.|—The bulb has an inner 
neck @ sealed into its throat, and within this neck the platinum 
wires and the exhaustion tube are situated. The method of 
manufacture is illustrated at Fig 2. A tube of glass has two teats 
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es J 
Jf) blown on to it for the passage of the platinum wires g g, 
and has a tube c sealed into its centre. The superfluous part shewn 
in dotted lines is cut off at a3, and the whole sealed into the globe 


neck. (March 10, 1882). 
1177. Telephones: J. D. Husbands, London. [6d. 


7 Figs.|—These are constructed of two metal tubes or tubular 
surfaces between which granulated carbon or other tension regu- 
lating material is placed without a diaphragm, so as to micro- 
phonically regulate the strength of the electric current in the 
circuit in which the instrument is included. (March 10, 1882). 


1180. Dressand Apparatus for Protection against 
Fire, &c.: O. ¥Y. Rhodes, Leeds, Yorks. (6d. 5 Figs.)— 
The dress is composed of asbestos woven into a cloth. The helmet 
is made of two thicknesses of metal with an annular space between 
them, the inner surface being lined with asbestos. The body 
shield is of metal having air chambers divided into compartments 
inter-communicative by means of valves and tubes. (March 11, 
1882). 

1184. Treatment of Rice: G. P. Witt, London. [éd. 
2 Figs.|—The hulled are separated from the unhulled grains by 
the action of a series of rapidly vibrating inclined screens or sieves, 
(March 11, 1882). 

1187." Slide Valves of Steam Engines, &c.: W. 
Jones, Manchester. [6d. 10 Figs.)—To counterbalance the 
pressure of the steam on the back of the valve, there are formed 
within the face of the valve grooves communicating with openings 
made in the face upon which the valve is caused toslide. The said 
openings are connected by a pipe to achamber supplied with water, 
or other fluid, at such a pressure that the force exerted thereby 
within the grooves shall counterbalance the steam pressure in 
the opposite direction. Referring to the illustration, e is a 





chamber filled with water under pressure, and connected by a 
pipe to slots in the valve face and also in the valve. The pressure 
ine is gained by a pump, or by a flame. A safety valve is 
added in which the usual weight is replaced by the steam in the 
main steam chest, consequently the pressure én e will blow off 
before it lifts the slide valve off the face, whatever may be the 


steam pressure. (March 11, 1882). 

1188, Machiony for —" , Cleaning, and Dress- 
ing Grain: J, Walwort adford, Yorks, [6d. 
4 Figs.)—Circular casings into which the grain is delivered by a 
hopper are caused to revolve round fixed steam tubes. A fan 
exhausts the heated air, dirt, or vapour from the revolving 
circular casings as the operations of drying, cleaning, and dressing 
proceed. (March 11, 1882). 


1192. Apparatus for Folding, Tucking, Braiding, 
&c,: W. Trae, London, (F. 5 Toof, New Haven, Conn., 
U.S.A.) [6d. 7 Figs.|—The novelty lies ina method of securing 
attachments or accessories to sewing machines, such as those for 
tucking, hemming, &c., so as to dispense with the usual set screws. 
It eonsists of a general holder fixed to the machine into which the 
various attachments may be sprung. (March 11, 1882). 


1194. Apparatus for Ruffling, Plaiting, &c.: W. R. 
Lake, London. (EZ. J. Toof, New Haven, Conn., U.S.A.) 
[6d. 7 Figs.]—Relates toa removable ruffling attachment for sewing 
machines adapted to be supported above the cloth plate and 
operated by the needle bar. With the ruffler is combined ahinged 
separator plate, and a part for covering the feed bar when shear- 
ring. (March 11, 1832), 


1197. Decorticating Rice, Wheat, &c.: A, M. Clark, 
London, (G. D. Dennis, Nantes, France). (6d. 4 Figs.)—The 
apparatus for effecting this operation comprises a revolving drum, 
in which the grain is placed with an abrading material such as 
sand, and a wire cloth cylinder and revolving brushes to sift and 
separate the sand from the decorticated grain. (March 11, 1882). 





1198, Fountain Pens; W. E, Kay, Farnworth, 


——————————. 
Lance. [6d. 2 Figs.|—Relates to the application of an india. 
rubber spring in lieu of the metallic spiral mostly employed ; of 
an automatic valve for the double purpose of ink exit and air 
entrance ; of arrangements whereby a flat pen may be used; of 
movable air tube for clearing the ink passages ; and of a method 
of filling the reservoir with ink by means of openings in the outer 
casing, which may be covered by a screw, (March 11, 1882), 
1199. Electric Lamp: R. Kennedy, Glasgow. {6. 
4 Figs.|—This is a a differential lamp with the fine coil wound on 
the movable core of the coarse coil, and travelling up and down 
with it. The current is conveyed in and out of the fine ooil by the 
chains from which it is suspended. Referring to the figures, B ig 
the coarse coil in the are circuit, tending to raise the upper carbon, 
and C the fine coil in the shunt circuit, tending to depress the 
upper carbon. The latter is wound on the soft iron tube, which 
forms the core of the coil B, The upper carbon is connected 
directly to this core and passes through a guide ol, The lower 



































carbon is suspended by chains that pass over pulley », gl, 
and are connected to the core, consequently the two carbons 








move simultaneously in opposite directions. One edge of the 


| pulley g' is provided with ratchet teeth engaging with a pawl Al 
a 


to prevent the carbons drawing apart while the lamp is in action. 
A string y is provided to lift out the pawl when the lamp is being 
trimmed. The specification illustrates two modifications of the 
lamp, both embodying the same principle. One is arranged to 
stand on a table, and one has both coils movable with relation to 
each other. (March 13, 1882). 


1200, Mincing Machines for Sausage Making, &c. : 
F. Des Veoux, London. (i. Huebner, Berlin). (6d. 4 Figs.) 
—These are of the ordinary shape, the invention consisting 
mainly in fitting the knives in slots made in an angle iron, so as 
to be easily removable, and in methods of fastening, before the 
discharge aperture of the machine, plates with tubes for placing 
the sausage skins upon. (March 13, 1882). 


1201. rye Hoste or Electro-Dynamic Ma- 
chines: . Matthews, Hyde. ([2d)—‘‘Any number of 
electro-magnets are arranged to present any number of magnetic 
fields round a circle, presenting a number of successive fields of 
like polarity. A number of coils of insulated wire or bars may be 
wound or fixed either on cores of iron or of wooden material; but, 
by preference, the core is made of thin sheet-iron strips arranged 
in lines of force or parallel thereto, or to which is fixed one, two, 
or three layers of the coils, and then another covering of iron, 
covered by another coil of insulated wire, and when all the insu- 
lated wire is coiled on, the two poles are coupled externally of the 
coil, so that the induced current commences in the cores before 
the coils come opposite the magnetic fields.” Alternating ma- 
chines are made, according to this invention, with an odd number 
of armature coils and an even number of magnet fields. The com- 
mutators will be made in rings with teeth, the number of which 
will be equal tothe number of fields, and the number of rings will 
be equal to twice the number of armature coils. In the absence 
of drawings it is not easy to understand precisely what the inventor 
means, (March 13, 1882). 


1202. Steam Boilers: H, J. Haddan, London. (WwW. 
H. Harris and G. Farr, Brooklyn, U.S.A.) (6d. 7 Figs.)—Air is 
supplied to the furnace by means of a steam blast. The air channels 
extend twice round the furnace so that the air becomes thoroughly 
heated before it is forced out through the apertures a in the sides 
of the front combustion chamber, and also through air outlets in 
the projection of the bridge wall. The gases evolved from the 
fuel are forced beneath the pendent water partition, and come in 
contact with the gases and irtense flame in the rear combustion 





chamber, ‘‘and evolving from this the combustible gases are 
again met with another blast of heated air at the throat of the 
bridge wall, with which they are intimately mixed, and in this 
condition they form a ey chemical union, becoming ignited 
and entirely consumed.” The feed water is introduced into the 
hollow partition L, and is thence transmitted to the boiler 
through a central perforated pipe or an outside circulating pipe. 
The mud is cleaned out of the hollow partition by a blow-off pipe. 
(March 13, 1882). 
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1203." Apparatus for the Manufacture of Hats, &c. : 
H. J. add London. (L. Manginot, Toul, France). [2d.} 
~The hats are ironed on the inside instead of on the outside by 
an iron that can be expanded to fit any size of hat. (March 13, 
1882). 

1205. Apparatus for Feeding Steam Boilers with 
Water: C. W. Wardle, Leeds. (6d. 2 Figs.)—Theinvention 
consists in combining with the injector a vessel so arranged that 
it retains the water escaping from the overflow of the injector 
until the injector has got fairly into operation. This water is 
then, by the action of the injector, caused to enter the boiler 
together with the water from the usual feeding source. If hot 
water be supplied to this vessel it will also be forced into the 
boiler. (March 13, 1882). 


1206. Strainers for Paper Pulp: R. Laurie, Darley, 
Derby. |6d. 4 Figs.|—The feature of novelty lies principally 
in pivotting the strainer plate to the frame by hinges and by re- 
ciprocating it by means of a crank and connecting rod. A spring 
is interposed between the end of the rod and the strainer to 
absorb any shock that may take place at each end of the stroke. 
(March 13, 1882). 


1207." Angeretee for Goreng, Siem in Case of 
Accident, Burglars, &c.: C, B. Wood, Liverpool. 
{2d.]—When a door or window to which the apparatus is attached 
is opened, a non-conducting peg is withdrawn from between two 
spring electric terminals, and the circuit completed, whereupon 
a bell is rung. The principle may be worked out in various ways. 
(March 13, 1882). 

1208." Saccharine Compounds: H. H. Lake, Lon- 
don. (EL. Wilhelm, Buffalo, N.Y.,.U.S.A.) [2d.)—The object is 
to produce a homogeneous dry saccharine compound from grape 
sugar that will not be sticky. To this end the grape sugar from 
the vacuum pan is cooled in a refrigerator and small quantities 
of old grape sugar and cane sugar are stirred into it. When cooled 
the mixture is cast in moulds and after solidification is reduced 
to fine shavings in a machine. These shavings are combined in 
a disintegrator with pulverised cane sugar, the mixture is the 
product desired. (March 13, 1882). 

1209. Breechloading Small Arms: W. M. Scott, 
Birmingham, (2d.}—The object of the invention is to effect 
the cocking of hammerless guns without much expenditure of 
power, but in the absence of drawings the arrangement cannot be 
understood, (March 13, 1882). 


1210." Knife Cleaning Machines: R. H. Bishop and 
W. Down, London, (2d.)—To equalise the amount of rubbing 
on all parts of the blade of a knife in a Kent machine, the knives 
are gradually withdrawn from between the rubbing discs. This is 
effected by fixing them on radial slides, along which they are 
caused to travel by a cam on the main axis, and an arrangement 
of ratchet wheels. (March 13, 1882). 


1213. Firegrates: R. Wright, Richmond, Yorks. 
{4¢d. 1 Fig.j|—Lime is sprinkled on the fire to reduce the smoke, 
and in some casesa fuel is used composed of coal, clay, and lime, 
There is a drawer in the bottom of the grate by which the ashes 
can be withdrawn. (March 13, 1882). 


1214. Appenetns for Cons) Smoke in Fur- 
naces: H. H. Lake, London. (C. Olson, Chicago, U.S.A.) 
(6d. 7 Figs.]—Steam from the boiler is passed through a coil of 
pipes in the furnace, and there becomes superheated. It is 
directed from a slot in a thin flat sheet over the burning fuel and 
produces perfect combustion of the gases. (March 13, 1882). 


1216. Rivetting Machines: E. R. Austin and F. 
Jackson, Manchester. (2d.|—The object of the invention is 
that an excessive strain shall not be brought to bear upon rivet- 
ting machines, that are operated by mechanical means, such as 
cams, toggles, &c. To this end there is arranged at some point 
subject to pressure a hydraulic cylinder connected to a loaded 
accumulator. The ram of this cylinder normally stands out at 
full stroke, but should the pressure brought to bear on it be 
greater than the water pressure, the same recedes and prevents 
the strain on the apparatus growing any greater. (March 14, 1882). 


1217. Bleaching Vegetable Fibres, Textile Fabrics, 
and Liquids: N. J. Holmes, London. (2d.)—The action 
of the bleaching liquor is increased by passing a current of elec- 
tricity through it. (March 14, 1882). 


1218. Knife Cleaners: H. Beech, London. (EF. Fer- 
guson, Ontario, Canada). (4d. 2 Figs.|—Three boardsare hinged 
together to form, as it were, a book, with two covers and one leaf. 
The inside of one cover and one face of the leaf are covered with 
emery and cork, and the other side of the leaf and the inside of 
the other cover are faced with leather. The knife is cleaned 
between the emery surfaces and polished between the leather sur- 
faces. (March 14, 1882). 


1220. Manufacture of Chlorine: C, Wigg, Liver- 
ool, [4d.)—Relates to the manufacture of chlorine by the 
Weldon process, and is intended as an adjunct to it. In the first 
place it provides means whereby the sulphur acids may be profit- 
ably removed from hydrochloric acid on a commercial scale, and 
consists (1) in subjecting hydrochloric acid in vats as it flows from 
the condenser to the action of chloride of barium or strontium, 
whereby a very insoluble sulphate is formed, thus : HCIl+H» SO, 
+Ba Cl=3H Cl+ Ba SOs, The precipitated sulphate of 
barium or strontium is fused with 50 to 90 per cent. of its weight 
of chloride of calcium, derived from the waste of the Weldon 
process. The product is washed and the barium or strontium re- 
covered as chloride ready to be used over again. Sulphurous acid 
and sulphate are removed from the said hydrochloric acid by the 
addition of manganese dioxide previous to the treatment with 
barium or strontium chloride. (March 14, 1882). 


1222. Transmitting and Receiving Telegraphic 
Messages, &c.: H. H.’ Lake, London. (4. L. Parceile, 
U.S.A.) [8d. 26 Figs.|—Relates to an aut« graphic telegraph 
n which the record produced at the receiving station is prac- 
tically a fac-simile of the writing upon the printing sheet. 
The communication is written in conducting ink on paper, and 
the sheet is drawn beneath a series of metallic springs arranged 
side by side. The main line wire is subdivided at the transmitting 
station into a number of branches, to each of which at least one 
of the said springs is connected. The springs in making contact 
with the lines of ink, during the progress of the sheet, cause the 
current from the main battery to be thrown into the line wire 
by way of the particular branch which is thus completed. In 
addition to the = springs, each of the said branch con- 
ductors is provided with a rheotome or vibrating circuit-closer, 
by means of which the fractional currents sent to line are 
rendered pulsatory. These rheotomes are kept continually in 
action. At the receiving station the line is again subdivided into 
branches corresponding to those at the transmitting station. 
Each branch includes an electro-magnet equipped with a vibratory 
armature, such as a musical reed. The reeds are turned in unison 
with the several rheotomes and will vibrate in response to the said 
rheotomes whenever the branch circuits at the transmitting 
station are closed. The reeds are each provided with a stylus, 
and these are arranged in the same order, with reference to the 
receiving sheet, as are the transmitting springs with reference to 








the transmitting sheet. Each stylus makes its mark only when 
vibrating. (March 14, 1882). 


1228.* Glazing Greenhouses, Skylights, &c.; J. 
Bath. (2d.|—The glass is embedded in waterproof 
felt, and secured by anouter covering of zinc. (March 14, 1882). 


1229. Apparatus for Navigating Fluids: A. W. 
Lake, London, (7. Hyatt, New York, S.A) (6d. 4 Figs.J— 
The chief feature is a screw propeller constructed to produce an 
— on the atmosphere similar to that of a bird’s wing. (March 14, 
1882), 

1233. Needle-Woven Tapestry: A. J. Boult, Lon- 
don. (C. 1’. Wheeler, New York, os) (6d. 9 Pale oes 
fabric is woven with a tight warp, and also with a fine loose warp, 
which, passing at each alternate shoot of the loom holds the woof 
threads upon the tight warp threads, so as to display the woof 
threads with the warp threads crossing them at regular intervals.” 
The needle-woven portion is inserted by selecting the proper 
colours, and passing them first by a needle through the woven 
fabric from the back, and then passing the ornamental thread 
under the visible portion of the warp threads and over the visible 
portion of the woof thread, and then passing through the back. 
The fabric is of such material and tension that the inserted 
threads compress the woof and cover,them without any appreciable 
prominence, and appear as if woven into the fabric. (March 14, 


1234. Pumps, &c.: G. V. Fosbery, Bristol. [éd. 
4 Figs.|—The pump piston is considerably less in diameter than 
the barrel, and is made tight by an annular collar of india-rubber 
that is connected tothe piston at its internal circumference, and 
to the internal wall of the cylinder at its external circumference. 
When the piston is at mid stroke the annular diaphragm is bent 
toa UJ section, by being retained between two guard cylinders, 
one on the piston and one on the interior of the pump barrel. As 
the piston moves either way one leg of the LJ lengthens and one 
shortens, until a J form is attained, thus a rolling action is pro- 
duced on the rubber that is said to be less injurious than the one 
which ordinarily occurs in such pumps, (March 14, 1882). 

1236, Venetian Blinds: W. R. Lake, London. 
(A. H. Lindefedt, Gothenburg, Sweden). [2d.)—The blind is 
wound on to aroller when it is being raised. (March 14, 1882). 


1237. Producin; jAget and Heat: A. Reckenzaun, 
Leytonstone, and J. H. Redfield, New York, U.S.A. 
(6d. 9 Figs.|—a a are the bells of two gasholders. They are con- 
nected by a rope passing over a pulley, so that while one is rising 
the other is falling. The motive power that effects their move- 
ment is derived from a descending weight r, which drives the 






































pulley j through a pinion and mangle rack. Air is drawn into the 
ascending bell and is forced out of the falling one through a vessel 
b, filled with porous material saturated with hydro-carbon, and is 
then used after the manner of ordinary lighting gas. In some 
cases the burners are provided with platinum coils that become 
incandescent. (March 14, 1882). 


1238. Metallic Fasteners for Attaching Buttons: 
H. Andrews, Birmingham. [éd. 4 Figs.|—This consists 
of a plate to go at the back of the fabric, and having a hook 
attached to it which projects through a holein the fabric, and 
engages with the button shank. (March 14,1882). 


1°39.* Apparatus to Mitigate the Destructive 
Effect of way Collisions: E. Clarke, Liverpool. 
(2d.J—A telescopic railway wagon packed with trusses of hay. 
(March 14, 1882). 


1240. Apparatus for Sewing Leather, &c.: W. 
° orth, Bradford. (6d. 6 Figs.]—This is a waxed 
thread sewing machine, without any under thread. The invention 
relates to the form of the stitch, to the shape of the needle or 
pricker, and to the construction of an arm for feeding the thread. 
(March 14, 1882). 


1242.* Wind Musical Instruments: V. I. Feeney, 
London. (4d. 3 Figs.|—Relates to automatic musical instru- 
ments played with perforated cards. (1) The reeds are arranged 
in a double row, placed alternately on either side of the chamber 
to save room. (2) Catches are provided to carry a movable key- 
board, so arranged that the ends of the keys cover the reed 
orifices. (3) The treadle is constructed like a sewing machine. 
(March 14, 1882). 


1244. E on Valves for Steam Engines, &c. : 
J. Hopw . Poulton-le-Fylde, Lanc. [6d. 10 Figs.|— 
The invention relates to the addition of a back plate to the ordi- 
nary gridiron valve, and the formation of an enclosure over the 
outside of the said back plate, having an area equal to the collec- 























tive steam opening in the back of the main slide by means of a 
balance ring, placed so that it shall have the effective centre of its 
open area opposite to the effective centre of the steam opening in 
the back of the main slide. An open communication is main- 
tained between this enclosure and the steam port space within 
the main slide in all working positions of the two valves. Fig. 1 
shows a plan of a main valve combined with a cut-off valve accord- 








ing to this invention, with the back plate removed; Fig. 2is a 
longitudinal section. The ordinary gridiron expansion valve aa 
has formed on it the back plate b b, and over this plate is situated 
the balance ring g g, which has an open area equal to the aggre- 
gate area of the steam ports e e on the back of the main slide. A 
communication is established between the space f enclosed by 
the ring and the interior or the main valve by a passage c. The 
balance ring g is carried in a recess in the underside of the back 
plate of the main slide, and is held in contact with the cut-off by 
helical springs in the holes nn. (March 14, 1882). 

1251.* Roadways, Tramways, and Railway Plat- 
forms: J.T. Todd, Edinburgh. (2d.)—This is a wooden 
pavement with a cast-iron cellular base, in which the blocks are 


embedded. (March 15, 1882). 
1252. Spring Cli for Holding Programme 
Notices, &c, : Ww. D Sault and W.R. ociee Lenten 


(2d.)—The construction of this is not made clear. (March 15, 
1882). 


1253. Labels for Plants, &c,: S. Arnold, London. 
{4d.]—The labels are of baked pipeclay. (March 15, 1882). 

1255. Repeating SmallArm: F. J. Cheesbrough, 
London. (/. Nemetz, Vienna). (6d. 19 Figs.]—The percussion 
and explosion of the cartridges is arranged to take place in the 
breech chamber of the gun barrel, the cartridges being in rotation 
pushed forward from the holder into the barrel before each explo- 
sion. The cartridges are held in a casing which travels laterally 
across the breech. (March 15, 1882). 


. Weaving Tape Ladders: J.Carr, Manchester. 
(6d. 2 Figs.]—Is for improvements on Patent 229 of 1869. In the 
weaving operation the warp for each cross strip of the ladder is 
woven at times into the lower tape and at times into the upper 
tape, but hitherto the ends have been lowered to the lowest point 
even at times when they are being woven into the upper tape. To 
remedy this stops are employed which are brought into action at 
the required times to prevent the ends from falling into the lower 
shed when they are being woven in with the ends in the upper 
shed. The catches are controlled by special needles in the 
Jacquard. (March 15, 1882). 
1261. Production and Preservation of Ornamental 
&c.: E. Cutler, Birmingham. ([2d.)—The glass 
is first silvered, and then the covering is removed in places by 
means of a stencil plate and a jet of steam. The clear parts are 
then varnished and coloured. (March 15, 1882). 


1262. Knitted Fabrics: R. Mackie, Stewarton, and 
W. Start and H. Scattergood, Nottingham. [(d. 4 /igs.} 
—Relates (1) to an improved method of producing knitted fabrics 
by machinery arranged to vary the length of the courses by vary- 
ing the numbers of the needles raised at the different courses, 
stitches or loops being on all the needles throughout the work. 
(2) To the formation of circular or conical, or similar forms of 
knitted work by machinery, which knits the courses so as to be 
radial or nearly so instead of circular. (March 15, 1882). 


1263. Working Railway Point and Signal Levers: 
W. Stroudley, Brighton. (2d.)—The levers are forced in one 
direction by compressed air acting on a piston in a cylinder, and 
in the other direction by a weight orspring. The existing arrange- 
ments are kept, but in addition to them a valve is provided, 
operated by the signal man’s foot. To move a point he depresses 
the valve rod and then merely guides the signal lever, instead of 
having to exert considerable force asat present. (March 15, 1882). 


1265. Chain Clips for Machines used for Stretching, 
&c., Textile Fabrics: J. Smith, Thornliebank, N.B. 
(6d. 4 Figs.|—Thelower jaw is fixed to the chains of the tentering 
machine. Theupper jaw is pivotted toa point under the lower 
jaw, and is pressed forward so as to obtain a tight grip of the 
cloth by a plunger sliding in a tube connected to the lower jaw. 
This plunger is hollow, and containsa spring which forces it out 
wards ; the spring rests at its other end against a screwed plug, 
which can be set up to vary the pressure of the jaws. The upper 
jaw has athumb-piece by which it can be raised to release the 
cloth. (March 15, 1882). 


1266. Manufacture! of Artificial Indigo: J. H. 
Johnson, London. (Badische Aniline and Soda Fabrik, 
Mannheim, Germany). [4d.])—Relates (1) to the production of 
artificial indigo from orthonitrobenzaldehyde by the action of 
pyruric or pyroracemic acid acetone, or acetic aldehyde in the 
presence of alkaline condensing agents ; (2) to the preparation of 
orthonitrocinnamyle formic acid by the action of pyruric or pyro- 
racemic acid upon orthonitrobenzaldehyde in the presence ot dry 
hydrochloric acid ; (3) to the conversion of orthonitrocinnamyle 
formic acid into artificial indigo by the action of caustic or carbo- 
nated alkalies. (March 16, 1882). 


1285.* Composition for Use in the Manufacture of 

rinding Stones, &c.: G. W. von Nawrocki, 
(G. Oest, Berlin). [2d.]— Bauxite, ten parts; crucible blacklead, 
two parts; loam, one part; clay, one part; cement as found 
requisite. (March 16, 1882). 

1307.* Foot Skate: J. M. Gorham, Lincoln. 
This is a single wheel skate. (March 17, 1882). 


1314. Manufacture of Coal Gas: R. Morton and 
C. G. Williams, London, (2d.)—The invention consists in 
the use of artificially cooled water or ammoniacal liquor in the 
washing and scrubbing apparatus. (March 18, 1882). 


1320. Breechloading Small Arms: W. M. Scott, 
Birmingham. (6d. 9 figs.|—In constructing the cocking 
mechanism there are used internal hammers provided with the 
ordinary main springs, and in the body of the gun opposite each of 
the hammers an inclined recess is made, extending trom near the 
joint on which the barrel turns to the back of the break-off. In 
each of these recesses a sliding cocking rod works. The inner end 
of the cocking rod, in its normal position, projects beyond the 
back of the break-off, and its end is situated opposite the breast 
of the hammer. On the underside of the barrels, and near the 
joint on which they turn, a cranked lever is situated, or a fixed 
arm projecting downwards may be used in place of the cranked 
lever. To this arm the outer end of the cockingrod is jointed, 
When the breech ends of the barrels are raised from the break-off, 
the cranked arm, acting on the cocking rod, pushes it backwards 
in the body, and its nose bearing against the breast of the hammer 
lifts it to full cock, the hammer being retained in the cocked posi- 
tion by the ordinary Sear mechanism. (March 18, 1882). 


1361. Sliding Block Breechieading Small Arms; 
J. Rigby and L. F. Banks, Dublin. [6d. 17 Figs.|—This 
invention has reference to the construction and arrangement of 
the parts of such guns, but it could not be made intelligible 
without a longer explanation than can be given within our limits. 
(March 21, 1882). 


[2d.]J— 


1502. Sewing and Trimming Knit Goods, &c.: J. 
H. Johnson, London. (S. Borton, Philadelphia, and C. H. 
Willcox, New York, U.S.A.) (10d. 31 Figs.]—Is designed more 
particularly for use in the manufacture of hosiery underclothing, 
but is applicable in part to other purposes. It has reference (1) to 
a combined sewing and trimming machine operating to cut the 
edges of the fabric as the sewing proceeds ; (2) toa new mode of 
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sewing knit fabrics; (3) to a new mode of forming a welt or hem ; 
(4) toa series of guides for guiding a welt or hem to the machine ; 
(5) to a tension and thread controlling —— for the upper 
thread of a sewing machine; (6) to a feed lock to prevent the 
length of stitch being changed except by an authorised person. 
There are forty claims. (March 28, 1882), 


Manufacture of Wire for Making Lockets, 

. Richardson, B: ham. (4d. 3 Figs.|—The 

wire is for forming the rebated rims of lockets. It is drawn with 

the part that is to form the rebate of an acuter angle than is 

eventually required, as this angle becomes flattened in bending 
the wire around the locket. (April 14, 1882). 


3187. Regulating the Sup of Air to Furnaces: 
R. H. Brandon, Paris. (4. Howatson, Paris). (6d. 8 Figs.) 
—When the furnace door is opened a mercurial arrangement opens 
an air inlet, and then gradually closes it. A second apparatus 
is worked by a falling weight instead of by mercury. (July 6, 1882). 


$283. Reducing, Cleaning, and Degerminating 
Wheat : S, Pitt, Sutton, Surrey. (C. L. Gratiot, St. Louis, 
U.S.A.) [6d. 8 Figs.|—To crack the kernels longitudinally and 
to subsequently clean them from grease dirt, there is employed a 
frustum shaped degerminating roll having furrows provided with 
rounded ridges, extended from the top to the bottom of the roll 
in a direction diagonal to its axis. This roll is enclosed within a 
similarly shaped case, having its furrows arranged at an angle to 
those of the roll. The method followed consists in passing the 
wheat through a series of mills, whereby it is first cracked 
longitudinally and the dirt released, and again successively 
cracked, reduced, and the granules rubbed clean of flour and 
impurities, the granulated parts in each mill being subjected to 
the influences of gravity and centrifugal force, whereby they are 
agitated, turned, rubbed, and gradually fed along. (July 11, 
1882). 

$291. Musical Instruments: G. Downing, London. 
(M. Gally, New York, U.S.A.) [C€d. 15 Figs,|—Relates principally 
to the reed chest, reeds, and bellows of automatic musical instru- 
ments. There are thirty-three claims. (July 11, 1882). : 


$315. Coating Wire with Copper, &c,: W. R. Lake, 
London. (7. Wallace, Ansonia, New Haven, U.S.A.) [6d. 
4 Figs.}—The wire is electro-plated in a bath. It is takenina 
coil and is threaded on to a horizontal roller placed over the bath 
in such a position that the rings will dip deeply into the electrolyte. 
The main body of the wire is placed in the first instance beyond the 
end of the bath, anda few coils in the bath. The consequence is 
that as the roller revolves, additional rings of the eoil screw them- 
selves into the bath at one end, while others screw themselves out 
at the other end, the helical arrangement of the wire acting as a 
screw and the ends of the bathasa nut. (July 12, 1882). 


3319. Treatment of Hides or Skins: W. R. Lake, 
London. (J. Rowe, Ballardville, and C. F. Perkins, Brookline, 
Mass., U.S.A. [4d.]}—The hide is damped and the hair removed. 
It is then dried, and again slightly damped, when it is cut into 
pieces of any required size. These pieces are afterwards split. 
f the pieces are circular, and are then cut spirally, long cords are 
obtained that may be used as substitutes for cane in chair seats. 
(July 12, 1882). 

3443, Medical Ba : W. R. Warren, Brooklyn, 
U.S.A, (G. M. Hopkins, Brooklyn, U.S.A.) [4d. 2 Fiys.J— 
The battery consists of a vulcanite box containing alternate plates 
of zinc and copper separated by sheets of wetted bibulous paper. 
Two springs on the inside of the lid press the sheets together, and 
act as the terminals of the battery. Theelectrodes for applying 
the current to the body are discs of metal with slots stamped in 
them for the passage of a flexible band to bind them in place. 
(July 20, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





NOTES FROM THE SOUTH-WEST. 

Water Supply of Cardif.—A special meeting of the 
Cardiff Town Council was held on Friday for the purpose 
of taking into consideration the advisability of proceeding 
at once with the construction of a new reservoir at Lis- 
vane, as recommended by Mr. Williams, the borough 
engineer, and Mr. J. F. Bateman, whose services have 
been invoked as consulting engineer. The mayor stated 
that the total cost of the proposed works was 62,000/., 
viz., 42,0007. for the reservoir, 12,000/. for filters, and 
80007. for works in connexion with the reservoir, connect- 
ing the new with the old. No decision was arrived at by 
the meeting, a lengthened debate upon the subject result- 
ing in an adjournment. 


Banbury and Cheltenham Direct Railway.—The directors 
have at length been enabled to make arrangements for the 
completion of the company’s system throughout, and also 
the branches to the Oxford and Birmingham line and the 
Gloucester line of the Great Western Railway Company, 
thus connecting the two main lines of the Great Western 
Railway between the Midland Counties and South Wales. 
To carry out these objects a contract has been entered 
into with Mr. Charles Eckersley Daniel, the well-known 
contractor, who has undertaken to complete the lines by 
the following dates, viz.: The branch to the Great 
Western Company’s Gloucester line by the 30th of No- 
vember, 1882; the branch to the Great Western Com- 
pany’s Oxford and Birmingham line by the 31st of De- 
cember, 1882; the line from King’s Sutton to Hook 
Norton, for mineral and goods traffic, by the 3lst of 
March, 1883 ; the system throughout by the 30th of 
April, 1884. 

The Proposed Harbour Trust at Cardiff.—No reply has 
yet been received from the representatives of the Marquis 
of Bute to the proposal of the Harbour Trust Committee 
of the Cardiff Town Council to purchase or take on lease 
the Bute Docks at Cardiff, with a view to the formation 
of a Harbour Trust. The question has, however, been 
laid before his lordship by Mr. W. T. Lewis, who made 
a visit to Scotland for that special purpose a few days 
since. 

Cardiff.--There is still a pressure for coal, the docks are 
well provided with tonnage, and the tipping accommoda- 
tion of the port is in active request. Prices have not 








firmness has by no means abated. The Peninsular and 
Oriental Steam Navigation Company has concluded its 
engagements for next year, and its contracts have been 
divided between four Cardiff houses. Last week’s clear- 
ances comprised 148,580 tons of coal. Of iron, &c., there 
were shipped 1970 tons; patent fuel, 2030 tons; and of 
coke, 1576 tons. From Bilbao there arrived 6372 tons of 
iron ore, and from other places 1473 tons. 


The North Wales Colliers.—The North Wales miners 
who received an advance of 5 per cent. on the 2nd inst. 
are again agitating for a further increase in wages. The 
miners’ delegates have held a conference, and have re- 
solved to give the coalowners a fortnight’s notice of their 
intention to cease work unless an addition of 15 per cent. 
on existing wages is granted. It is held by the North 
Wales colliers that the present rate of wages in the 
Lancashire, Yorkshire, and other coalfields is greatly in 
advance of their own district, notwithstanding a recent 
advance conceded by the masters. 


NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change at Middlesbrough was rather smaller than 


| usual, and very little business was done. Prices were a 


shade easier. Makers continued to quote No. 3 Cleve- 
land pig 45s. per ton, but business was done as low as 
44s. 3d. The general market price was 44s. 6d. Messrs. 
Connal and Co., the warrant storekeepers here, had a 
stock of 104,618 tons, which was a decrease of 2685 tons 
on the previous week. In Glasgow Messrs. Connal still 
hold 622,448 tons. Shipments of iron and steel at Mid- 
dlesbrough continue heavy, and it is expected that the 
total this month will compare favourably with September. 


The Manufactured Iron Trade.—There is no alteration 
in the manufactured iron trade. All the works are kept 
fully employed and the production is enormous. Prices 
are easy. Ship plates are quoted from 6/. 12s. 6d. to 
61. 15s. per ton. 

The Ironworkers and their Wages.—By a large majority 
the ironworkers of the North of England decided by a 
vote by ballot to continue the Board of Arbitration and 
Conciliation, which has been so useful in the settlement 
of wages disputes for many years. The claim of the iron- 
workers for an advance of wages will now come before 
the Board of Arbitration in the usual way, and will be 
settled amicably without any stoppage of work. 

Engineering and Shipbuilding.—On the Tyne, Wear, and 
Tees both these industries are in a satisfactory condition. 
Recently orders have been obtained which will keep both 
engineers and shipbuilders occupied for months. 

The Coal and Coke Trades.—All kinds of fuel are in 
better request, and coke makers are asking higher prices. 

The Ferryhill Iron Works.—Yesterday at Middles- 
brough the Ferryhill Iron Works, situate at Ferryhill, in 
the county of Durham, were offered for sale by auction. 
The upset price was 20,0007. There wasa fair attendance, 
~~ not a single bid was made, and of course there was no 
sale. 








NOTES FROM THE NORTH. 

GLascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
quieter on Thursday, and prices were about 1d. per ton 
lower than Wednesday’s close. Business was done in the 
forenoon at from 51s. 4d. to 51s. 5d. cash, and from 
51s. 7d. to 51s. 84d. one month, and at the close of the 
market there were buyers at 51s. 5d. cash and 5ls. 8d. 
one month, and sellers near. In the afternoon quotations 
ranged from 51s. 5d. to dls. 64d. and back to 5ls. 5d. 
cash, and from 51s. 8d. to 51s. 9d. and down to 51s. 74d. 
one month; the market closing nominally at dls. 5d. 
cash, and 51s. 6d. one month. On Friday the market was 
again depressed, and prices at the close showed a decline 
to the extent of 6d. per ton since Thursday. On the week, 
however, the decline is 2d. per ton. In the mornin 

business was done at from 5ls. 3d. to 51s. 1d. cash, an 
from 51s. 7d. down to 5ls. 4d. one month, the market 
closing with sellers seeking 51s. 14d. cash and 51s. 44d. 
one month, and buyers near. In the afternoon from 51s. 1d. 
to 50s. 104d. cash, and from 51s. 34d. to 51s. 14d. one month, 
were the quotations ; the close being sellers at 50s. 11d. 
cash and 51s. 2d. one month, and buyers near. Monday’s 
market was again firm and steady, anda good amount of 
business was done, while prices at the close showed a gain 
of 1d. per ton. On forenoon ’Change transactions were 
reported at from 50s. 94d. up to 51s. cash, also from 
51s. 1d. up to 51s. 24d. one month; and the nominal 
quotations at the close were 50s. 11d. cash and 5ls. 2d. 
one month. In the afternoon, a moderate amount of 
business was done at from 50s. 11d. to 51s. cash, and 
sellers at the close asking 51s. cash and 5ls. 3d. one 
month, and buyers near. Yesterday the market opened 
firm, but soon weakened, and prices declined 3d. per ton 
below Monday’s closing prices. Business was done in the 
forenoon at from 51s. to 51s. 14d. and afterwards back to 
50s. 103d. cash, and from 51s. 3d. up to 51s. 44d. and 
down to 51s, 2d. one month; the close of the market 
being 50s. 104d. cash and 51s. 2d. one month, and buyers 
near. In the afternoon the quotations ranged from 
50s. 103d. to 50s. 9d. cash, and from 51s. 14d. down te 
51s. one month ; and there were sellers at the close asking 
50s. 9d. cash and 51s. 03d. one month; and buyers 
offering 3d. per ton less. Business was done during this 
forenoon’s market at from 50s. 8d. up to 50s. 104d. cash, 
and at 50s. 114d. to 51s. 14d. one month; the market 
closing with sellers at 50s. 11d. cash and 51s. 2d. one 
month, and buyers near. Inthe afternoon the market 


materially changed during the week, but: the recent | was rather firmer, with business done at from 50s. 10}d. 


to 50s. 11d. cash, and 51s. fourteen days, 51s. 1d. three 
weeks, and 51s. 2d. one month. It 1s somewhat diffi. 
cult to account for the decline in the price of warrants 
in the face of the favourable statistics as to shippin ty 
&c., and more especially as no feature of the trado 
has changed for the worse. Absence of outside buy- 
ing and fear of increased production after this week 
have doubtless had something to do with the depres- 
sion of prices. Some of it is probably also due to the 
fact that all the favourable points hove to a certain 
exterit been exaggerated by reports of a “bullish” 
character. One thing is certain, however, namely, that 
holders have lost courage, a number having realised 
their holdings. The heavy stock seems also to have had 
some influence, and there 1s likewise the fact that the chief 
operators for a rise amongst the brokers themselves belong 
rather to the weaker than the stronger houses. On some 
hands it is thought that there will yet be a further drop 
in the price of warrants, but by other persons it is con- 
sidered that the decline will not be very much, if any, 
The condition of legitimate trade continues to be very good 
almost every branch of the iron trades being sound and 
increasing in volume. From nearly every foreign 
market favourable reports are coming to hand, America 
| being still an important customer. Some of the 
{orders for America will be supplied out of store, 
which will assist in keeping up the reduction goin 
on in the stocks held in the warrant stores, which 
stood yesterday at 622,209 tons, thus showing a reduction 
of about 3000 tons during the last fortnight. Last week’s 
shipments amounted to 14,199 tons, as compared with 
12,495 tons in the previous week and 8708 tons in the cor- 
responding week of last year. The forward shipments in- 
| cluded 3250tonstothe United States, 455tons to Australia, 
| &e., 425 tons to France, 2045 tons to Germany, 2206 tons 
to Holland, and lesser quantities to other countries, 
There is a large local consumption of pig iron, both Cleve- 
land and Scotch, the malleable iron works and most of 
| the large foundries being busily occupied with important 
| orders, Two additional blast furnaces—one each at 
| Shotts and Gartsherrie Iron Works—have been blown in 
| during the week, the total number now in actual operation 
| being 113, as against 105 at this time last year; and_it is 
| stated that more are being prepared for relighting. There 
| is at present but little inquiry for hematite pig iron, and 
| almost no business in it has been reported during the past 
| week, 
| The Malleable Iron Trade.—While the malleable iron 
works are generally very well employed with more or less 
| urgent orders, the demand for finished iron is not being 
| maintained, as new orders are scarce, partly in consequence 
| of the fact that the placing of contracts for new ships has 
slackened off a good deal. Of course, the lessened demand 
| for finished iron applies more especially to ship plates and 
angle bars. 

The Clyde Ship Joiners’ Strike.—This wearisome dispute 
| still continues, but the employers are not getting their 
| yards filled up by workmen from England in the way 
that they had expected. <A few days ago it was thought 
| that there was a marked sign of the employers having 
begun to give way, as it was announced that Messrs. 
Napier, Shanks, and Bell had conceded the advance of 
wages requested, namely, 74 per cent. Yesterday, how- 
ever, the firm published a letter stating that the announce- 
ment was incorrect. A number of the men went back to 
their work on Monday, but as the engagement seemed to 
have been done in a sort of equivocal manner, no per- 
manent arrangement having been come to, the men have 
again come out. At least so it was stated at the usual 
meeting of the joiners on strike held in their hall at Govan 
to-day. Mr. David Rowan, murineengineer, was recently 
attempting to bring about a conference between the 
— and the workmen; but his well-meant 
endeavours seem to have come to naught. 


Fraserburgh Harbour—Important Improvements.—At 
a special meeting of Fraserburgh arbour Board, 
held yesterday, it was resolved to apply to the 
Public Works Loan Commissioners for a grant of 
20,000/. to provide for the widening and other im- 
provement of the south pier, the completion and 
deepening of the south harbour, deepening a portion of the 
north harbour and the fairway, and the removal of the 
head of the middle pier so as to increase the width of the 
harbour entrance. 

Gas-Lighted Buoy for the Tay.—The sanction of the 
Northern Lights Commissioners has just been received 
by the Dundee Harbour Trustees to the placing of an 
experimental gas-lighted buoy, on Pintoch’s patent 
system, at the entrance to the River Tay. 














Rice’s Patent Fioatinc ELEvator.—With reference 
to our illustrated article upon this subject which appeared 
on pp. 85, 87, aud 90 of the present volume, we have now to 
state that the fir-t of these elevators has been completed, 
and was successfully tried at Chester last week. It is 
adapted to the loading of grain from barges to the holds 
of steamers, and this application of the system of trans- 
mitting power by means of an endless steel wire rope 
enabled the elevator to deliver grain at a rate rere 
150 tons per hour, or 24 tons per minute, a speed believe 
to considerably exceed anything yet attained under such 
circumstances. The small pair of winding engines (with 
cylinders 7 in. in diameter and 14in. stroke) producing 
this result, raised the long girders carrying the endless 
chains of buckets in 90 seconds, and revolved them 
through the quadrant placing them athwart the pontoons 
within 75 seconds. These results having been attained 
the advantage and great economy in the system of bun- 
kering coal in steamers, as compared with the present 
system by manual labour, must be apparent. Our illus- 
trations referred to above, showed, it will be recollected, 
the elevator in use for this purpose, 
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THE FLENSBURG WATER WORKS. 


Tue seaport of Flensburg, situated on the 
bank of a narrow fjord on the east coast of, the 
Duchy of Sleswick, has at present 1650 houses and 
32,000 inhabitants. The town proper 1s situated on 
the low shores, but the suburbs are built on the 
slope of the surrounding hills. On the foot of the 
hills are numerous springs, which, since the six- 
teenth century, have been used to supply many 
houses of the town with constantly running supplies 


kling water, which were formerly conducted | 
¢ ' During the last | 


twenty or thirty years strong pottery pipes have been | 


to the houses in wooden pipes. 


in most cases substituted for the wooden ones, and 


in addition to the existing springs about 200 artesian ! 


| ing compartments, therefore, only is in use at a time ; 
| they are generally changed every other month. 
|The bottom of the collecting reservoir is lower 
| than the level of the water in the harbour, and 
| to empty it, when required for cleaning or inspec- 
| tion, a Kérting’s water jet pump is fixed with a 
| suction pipe to each compartment. The high- 
| pressure water to work the jet pump is taken 
| from the main, which leads the water to town, and 
| this main consequently is flushed at the same time 
| asa reservoir is emptied without extra loss of water. 

During the night and Sunday afternoon, when 
the pumps are not at work, the water of all the 
springs runs freely into the harbour through a long 
stand-pipe placed in an open basin to give the public 
an opportunity’of inspecting the quality of the water, 
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wells, of which many give a rich supply of water, 
have been bored. 


supply, which certainly was much_better than most 
other towns of the district. ; 
However, Herr C. J. Haussen, a‘native of 


Flensburg, who has carried out many water works | 


in Denmark and Sweden, proved to,the authorities 
that the water supply was by no means what it 
might be, and after much opposition the town 
resolved, with only one dissenting vote, upon the 
establishment of water works on the constant supply 
system, and commissioned Herr Haussen with the 
execution of his own plans. Accordingly, on the 18th 


of November, 1879, earthworks were commenced on | 
the site of the pumping station, where” the slope of | 


a hill was dug away to make room for the buildings ; 
on the 24th of December, 1880, one of the pumping 


engines was set going, and since Ist of April,’1881, | 


the entire works have been in regular operation. 


We give this week engravings illustrating them on | 


the present page and pages 396 and 397. 

The water, of excellent quality, pure, soft, cool, 
and sparkling, and amounting to 800,000 gallons per 
diem, or twice the quantity the town at present con- 
sumes,* is obtained from springsand artesian wellson 
the site of the pumping station (see Fig. 1), imme- 
diately on the banks of the fjord, and one English 
mile from the north suburb of the town. All the 
wells discharge their water into the collecting 
reservoir, an underground vaulted brick chamber 
of two compartments, each of which is by a 10-in. 
suction pipe connected to one of the two pumping 
engines. 

One engine, working eleven to twelve hours a 
day, is able to supply the town ; one of the collect- 

* Many factories and other large consumers have plenty 


of water from their own wells, and use little or no water 
from the water works, 











Altogether the inhabitants of | 
Flensburg have been naturally proud of their water | 





Fig. 2. Section on 0.6. 


and to allow of aready measurement of the quantity 

delivered by the springs. For the latter purpose 

the mouth of the stand-pipe is turned to a sharp 

edge, one metre in circumference, and thus the rise 
| of the water above the edge can easily be measured, 
and its quantity calculated. 

The pumping engines are direct-acting horizontal 
high-pressure single-cylinder condensing engines of 
| 30.4 indicated horse power each, and ‘are of the con- 
struction shown in our illustrations, Figs. 3, 4, and 5, 
and 15 to 22, pages 396 and 397. The expansion gear 
| isautomaticvariable(Haussen’s patent). Thecylinder 
|is not steam jacketted, but carefully clothed with 
| non-conducting material. The air-pump is double- 
| acting, and draws its injection water from a depth 
of 8 ft. after the condensation has been started for 
a few minutes, a jet from the rising main being 
| used for starting; a very good vacuum, viz., 0.95 to 
0.97 atmosphere, is obtained, while the water dis- 
charged from the condenser has a temperature of 
37 deg. to 39 deg. Cent. (99 deg. to 102 deg. Fahr.) 
| Each engine has one double-acting force pump, 
| which is directly attached to the continuation of the 
| steam piston rod. The suction and delivery valves 
| are arranged to be easily accessible, and their free 
| passage is equal to the area of the pump piston. 
| There is a small air vessel attached to the suction 
| pipe of each pump, and both pumps deliver into one 
| large air vessel. The construction of the pumps is 
clearly shown by Figs. 15, 17, and 20. 

There are three Cornish boilers (see Figs. 3 and 5), 
each with an internal flue, six Galloway tubes, anda 
steam dome; the boilers are fitted with air-tight fire- 
doors and ashpit doors, a damper on the exit flue of 
each boiler, and a main damper between the boilers 
andchimney. Thefronts of the boilers, as well astheir 
tops, are carefully clothed, and the result is that after 
twelve hours’.stoppage the steam pressure is prac- 
tically the same in the morning as on the evening 


| 











previous; although the fire is burnt out entirely 
at night, 70 1b. of coal only are used for firing up 
in the morning. 

The principal dimensions of the engines are : 


mm. in. 
Cylinder diameter 540=21, 
= stroke 630=24 
Air pump diameter 164= 6 
Pe stroke a ee ie 630=2445 
Force pump diameter... ait a 250= 
“a 3» stroke 630=24}% 


‘a 3» suction and delivery pipes 10 in. 
Main air vessel capacity ore: 


3» _ pipe to town, diameter 12 in. 
Heating surface of each boiler 280 sq. ft. 
Firegrate surface of each boiler... 9 
Steam room capacity of each boiler 132 cub. ft. 


One boiler only is used to work one engine. 
Steam pressure in boilers ... 60 to 62 1b. persq. in. 
x 1s cut off about jth and y,th 
of piston stroke. 
Back pressure in condenser...0.5 lb. to 0.7 lb. persq. in. 
Vertical height of suction of main 
pump (through a total length of 
75 ft. of 10-in. pipe)... a ne 
Vertical height of lift to high level 
reservoir (when full) through 4200 
yards of 12in., 10 in., and 9 in. 
main ... ~ ae ane oo 174 ft. 
Total average lift {suction and forc- 
ing) with 7 ft. of water in th 


19.3 ft. 


reservoir a Pe o a 190 ft. 
Maximum load on pump piston (reser- 

voir being full) according to pump 

diagra: ... 95 1b. per sq. in, 


Average load on pump piston (7 ft. 
of water in reservoir) according to 
pump diagram aa aa ... 8 a a 
The engines make 27 and 28 revolutions per 
minute, and deliver on the average 21,000 gallons. 
of water per hour into the reservoir. Working 
twelve hours a day the consumption of unscreened 
Hartlepool Eldon coal (containing 5 per cent. 
ash) is 
Tofire up... is , pe Be 75 Ib. 
During twelve hours work - Ie 


Total quantity for twelve hours’ pumping 1240 ,, 


or, in round numbers, 43 million pounds lifted 1 ft. 
high per hundredweight of coal. 

The distributing mains are from 12in. to 13in. 
in diameter, and 16 miles in length, and 123 sluice 
valves and 198 public and 13 private hydrants are 
attached tothem. The hydrants (Haussen’s patent, 
see Figs. 11 to 14) are specially designed for cold 
climates, and have already, during sixteen years in 
Swedish and Danish towns, proved to be frost-proof 
and easy to manage. the mains are laid 5 ft. 
below surface of road. 

The high-level reservoir (see Figs. 7 and 8), 
situated on the high ground on the west side of the 
town, consists of two compartments, each 45 ft. 8 in. 
square and 10 ft. 10 in. deep from bottom to over- 
flow. The bottom and side are built of concrete 
(composed of 1 part Portland cement, 3 parts of 
sand, and 6 of broken granite), the inside being 
finished with neat Portland cement. The covering 
arches and supporting pillars are built of hard bricks 
and Portland cement. The whole is surrounded by 
earth slopes, and the arches covered by clay puddle 
1ft. Gin. and earth 3ft. Gin. in thickness. The 
reservoirs are well ventilated, and each compart- 
ment has a flushing valve and overflow pipe. The 
two compartments, when full, contain 270,000 
gallons of water, and the overflow lies 192 ft. above 
mean level of water in the harbour. 

An electric water level indicator shows automati- 
cally at the engine-house, 2.2 miles distant, the 
height of water in the reservoir, and rings a bell 
when the reservoir is full, and when the water sinks 
below a certain point. There is likewise a telegraph 
wire between the water works and the house of the 
commander of the fire brigade. 

The water supply of the houses is arranged on 
very liberal terms. Into every house (situated less 
than twenty metres from a street main), whose 
owner is willing to pay the very low annual water 
rate, the town lays, free of expense, a service pipe 
either 40ft. in length with a tap on the ground 
floor, or 25 ft. in length with a frost-proof stand- 
pipe in the yard. This measure is reckoned from 
the front wall or boundary line; the length of 
service from the main to the front wall is always 
free. The owner cannot demand any compensation 
if less length of pipe is required to serve him as 
he desires ; but extra lengths demanded he has to 
pay for at prime cost. Pipes to the upper stories of 
houses are laid at the houseowner’s expense by the 
authorised fitters, but to guard against inferior 
materials being used, the fitters are bound to buy 
all pipes and fittings at prime cost at the water 
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works store-house. For service pipes and house 
fittings lead-encased tin pipes are used ; they are of 
the sections shown by the annexed diagrams, the 


external ribs indicating that they may be used in 
districts having pressures equal to 6, 4.5, 3, and 
1.5 atmospheres. Each fitter is supplied with a map 
showing the districts where each kind of pipe may be 
used. Nosoldering is permitted, all joints are made 
by means of brass screw couplings as shown in Figs. 9 
and10. Forsmall houses in the low part of the town 





(150 ft. to 180 ft. head of pressure) having one to 
two taps only, g-in. pipes have been found quite 
ample ; for larger houses and higher-lying districts | 
the bore is increased in proportion. The water is 
always on, and the use is not controlled by meters 
except in a few factories. The water rate is charged 
according to the insurance value of the houses, for 
instance (reduced to English currency) : 


£ 
50 value is charged quarterly ... 
100 aa 


” 
9 


” 


500 
1000 
2000 


”> 
” 
” 


be 

99 15 

s ae se) ae 

Including the free use of one tap in a house ; extra taps 
are charged each 9d. quarterly. 
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Uninhabited houses using no water pay one-third 
of these rates; uninhabited houses using water pay 
likewise one-third and 2}d. per 1000 gallons of water | 
used, according to meter or valuation. | 

Fire-cocks in buildings are free of charge if kept | 
sealed, and only used in case of fire. Beyond the | 
public wells existing from former times, no new | 
taps or stand-pipes have been fixed in the streets, | 
and none are required, because nobody would fetch | 
water from the street if an ample supply can be | 
had in the house on such easy terms. In the streets | 
inhabited chiefly by the working classes there is | 
hardly a house without water from the new water | 
works. | 

The main and service pipes have stood the heavy | 
pressure very well. Of the sixteen miles of cast- | 
iron mains laid down only two pipes burst the first | 
day the pressure was on, and two others some | 
months later ; and of sixteen miles of lead-encased | 
tin tubes, gin. to in. bore, used for house ser- | 
vice, not one pipe has burst or shown signs of | 
weakness. The cost of the works described, 
including eight acres of land, two dwelling-houses | 
for engine drivers and stokers, carriage road to the 
works, granite sea wall, service pipes to upwards of | 
nine hundred houses, complete equipment of 
hydrant stand-pipe, hose, hose reels, and other 
implements for the fire brigade, stores consisting 
of 10001. worth of pipes, valves, fittings, tools, and 
implements, &c., engineering and law expenses, 
&c., have altogether not exceeded the sum of 
25,0007. 

The income does not yet quite cover working 
expenses, interest of capital, and amortisation, but 
as the number of consumers is steadily increasing 
it is confidently expected that income and expen- 
diture will balance before the end of the present | 
year. We shall in a subsequent number give the | 
result of a carefully conducted trial of the pumping | 
engines. 








(To be continued). 
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«i JTistory of Coal Mining in Great Britain. By Ropert 
L. GaLtowAy. London: Macmillan and Co. 1882. | 
Historica retrospects and résumés of engineering | 
achievements constitute a segregated class of books | 
on engineering subjects that have a special value of | 
their own. They are beyond the turmoil of the | 
present, the conflict of opinions, of methods, of | 
principles, and of proposed improvements, and do | 
not enter into the hopes of future development 
of special scientific ideas. A faithful unbiassed 
record of past deeds, and of men that aided in 
carrying them out, is their main object. A mode- | 
rate amount of special knowledge, unwearied | 
research, and some literary power combined with | 
accuracy and discrimination, are the qualities princi- | 
pally required in arranging it, while that general | 
knowledge of human nature and habit, of cause and | 
consequence, of which so many persons are desti- 








tute, is absolutely necessary. Historical accounts 
have suffered from undue depreciation for the 
reason that they have very frequently been used as 
a means of swelling out scientific treatises and books 
nominally devoted to technical and scientific 
principles and methods, a custom, involving 
deception, that is now happily dying out. 

Mr. Galloway’s nicely written ‘‘ History of Coal 
Mining in Great Britain” is free from any 
such objection, and his object ‘‘to delineate the 
principal features in the growth of the great 
coal industry” has been well carried out. He deals 
more fully with the coal districts of Northern 
England and Southern Scotland than with other 
parts, as might be expected from a dweller on the 
banks of the Tyne. While conveying substantial 
information throughout his book, his style is light 
and agreeable, insomuch that one is caused to reflect 
and hope that books of this class may ultimately be 
perused more largely than is now the case. 

The interest in Mr. Galloway’s book is due to 
his steadily keeping in view public utility and con- 
venience, and never narrowing his discourse to any 
technical detail as if the detail were the end and 
object. We learn from his first chapter that the 
nuisance of coal smoke not only annoyed visitors to 
London in the time of Edward [., but that the great 
body of the populace joined in a movement against 
it ; yet there is probably much more smoke now 
than there was five and a half centuries ago. At 
one time, in 1807, the use of coal in the City and 
parts adjoining was forbidden, the instructions 
being ‘‘to punish for the first offence with great 
fines and ransoms, and for the second to demolish the 
furnaces.” Severe as this may seem, the contuma- 


|cious were not then, as now, liable to endless 
The | 


imprisonment for refusal to conform to law. 
history of the various attempts up to 1621 ‘‘to melt 
iron ore and make bar iron, &c., with coal in fur- 


naces,” and the determined opposition to it, is | 


exceedingly interesting. 

The early attempts to drain mines about that 
time must have been exceedingly disastrous, if the 
following was not an exceptional case: ‘‘ Some 
south gentlemen have upon great hope of benetit 
come into this country (near Newcastle-on-Tyne) to 
hazard their monies in coal pits. Master Beamont, 
a gentlemen of great ingenuity and rare parts, 
adventured into our mines with his thirty thousand 


pounds ; who brought with him many rare engines | 


not known then in these parts ; as the art to bore 
coal with iron rods to try the deepness and thick- 


ness of the coal; rare engines to draw water out of | 
the pits; waggons with one horse to carry down | 


coals from the pits to the staiths at the river, &e. 
Within a few years he consumed all his money and 
rode home upon his light horse.” The persistent 


use of the steel mill for giving light in mines for 
about forty years till 1785, in spite of a multitude | 


of accidents due to its igniting fire-damp, seems 
almost inexplicable, and leads one to believe that 
human beings follow the fatuities of a mistaken 
instinct quite as often as they employ sound reason. 

At page 150, referring to the time of 1810, Mr. 


Galloway mentions, with reference to the then pro- | 


posed method of improved ventilation by a length- 


| way division of air shafts and passages, that a large 


mineowner was deterred for a long time from 


putting it into practice, because it was not in accord- | 
ance with the views of many of the old and expe- | 


rienced pitmen, who entertained ‘‘ahorror of 


dividing a current of air, inasmuch as that each | 


division, 
current.” 
these firm irrevocable beliefs about matters before 


or split, would weaken the principal 


thorough examination of them and their results, | 


these assertions that certain things are best because 
they must be, show the immense powers of the 
weak and degraded side of humanity, and the firm 
resistance to improvement developed at an infinite 
number of successive points. Such a war is endless ; 
it is the Miltonian struggle between light and 
gloom, taking the form of continual outpost, dash- 
ing skirmish, and guerilla. 

The last chapter of this book on modern mining 
notices the peculiarities of the present time, deep 
sinkings, enlarged shafts, and connected pairs of 
double shafts, stronger winding engines, the ten- 
dency to supplant powder-blasting by more harmless 
methods of breaking up rock, and to circumscribe 
the effects of inevitable explosions within narrow 
limits. ‘The author thus concludes : ‘‘ Considering 
all circumstances, it is perhaps too much to expect 
that the time will come when explosions in coal 
mines will entirely cease ; but the spread of educa- 


These horrors among human beings, | 


tion and intelligence, and the growth of facilities for 
obtaining a knowledge of tiie means best calculated 
to promote the safety of the miners are sutficient to 
encourage the hope that in the future mining opera- 
tions may be attended with less risk and loss of life 
than hitherto.” In other words, he trusts to the 
general diffusion of knowledge. Let up hope, then, 
that this may be both extensive and speedy, and, 
besides, do that we individually can in this diffusion, 
Probably a low-priced reprint of the author’s book 
for the use of colliers would be of effective service. 








ON COMPARATIVE BLAST FURNACE 
PRACTICE.* 
By I. Lowruran Bett, F.R.S. 

Many of the members of the Iron and Steel Institute 
will doubtless avail themselves of the courteous invitation 
of the ironmasters of the Vordernberg Valley to visit the 
works of that district. 

Our hosts do not possess the means of presenting for our 
inspection blast furnaces of the colossal dimensions of the 
modern class, or of showing us appliances for heating the 
blast up to 1500 deg. to 1600 deg. Fahr. (865 deg. Cent. to 
920 deg. Cent.) ; we shall, nevertheless, enjoy the oppor. 
tunity of seeing iron made with what, at first sight, may 
appear an almost incredibly small quantity of fuel, in 
furnaces containing only about 2250 cubic feet, blown with 
air at 392 deg. Fahr. (200 deg. Cent.). 

I would only remind you of the costly plant by which 
we have been able, in Great Britain, to bring down our 
consumption to something like one ton of coke per ton of 
metal. Furnaces of 12,000 to 40,000 cubic feet have been 
erected, or heaters are employed, which from their con- 
struction and size, raise the temperature of the blast pipes 
| to a red heat. Sometimes, indeed, the same plant 
embraces both these advantages, i.¢., it consists of immense 
|furnaces fed with superheated air. In Styria and 
| Carinthia you will find pig iron made with from 12cwt. 
| to 15ewt. of charcoal, notwithstanding the smallness of 





| the plant and the comparatively moderate temperature of 

| the blast employed. 

| One marked difference between the practice of the 
Austrian ironmasters and our own is in the quality of the 

| fuel, theirs being charcoal, and ours in Great Britain coke 

|} or raw coal, and although the metal produced is white 
iron, the quantity of combustible just named may seem a 
surprisingly low one. 

When my attention was first directed to a study of the 
operations of the blast furnace, I was greatly impressed 
with the dissimilarity of the results apparent in smelting 
iron with charcoal and with coke. This was so striking 

| that I was at first induced to believe that there was a 
| virtue in charcoal not possessed by mineral fuel, and, if [ 
recollect rightly, this opinion was shared by my friend 
Professor Ritter v. Tunner, whose able work twenty-two 
years ago on the subject I recommend to every one 
interested in the subject. 

Under these circumstances it occurred to me that the 
action of the blast furnace, considered, toa certain extent, 
in a comparative fashion, might possess some degree of 
| interest upon the occasion of our being assembled in the 
| capital of the Austrian dominions. 

‘To some it may appear rather a waste of time to devote 
any of our attention to a communication dependent more 
or less for its interest on the use of charcoal in the blast 
furnace. In Great Britain, as we all know, the process is 
almost as little known as is the antiquated Catalan fire; 
but we must bear in mind that in other parts of the world 
charcoal pig iron continues to be made on such a scale that 
| it has been computed that two million tons, or about one- 
| tenth of the world’s make, are still produced by means of 
fuel derived from the forests of those countries where this 
most ancient mode of making pig iron is still practised. 
| It is, however, a branch of industry which -ultimately, in 

many districts, is more or less of a temporary nature, for 

it must, generally speaking, recede as population advances 
| and timber disappears. Nevertheless, 1 consider charcoal 
smelting offers sufficient interest to warrant my asking 
for a few minutes of your time, not only because you are 
about to visit one of its most famous seats, but because 
an examination of any branch of blast furnace work 
always helps to elucidate the general principles which 
| underlie all. 

It would not be easy to single out any manufacturing 
operation which is carried on under a greater variety of 
conditions than those which accompany the smelting of 
iron. Flux and fuel, ore and air, and finally the pig 
metal itself, differ so much in character as greatly to 
modify the results obtained in the operation of produc- 
ing it. 

Limestone, the usual flux of the earthly constituents of 
the ore, sometimes contains as much as half its weight 
of carbonate of magnesia. Although not without its use 
| in promoting fusion of foreign matter in the ore, magnesia 
is comparatively inert as regards the important function 
of removing sulphur from the iron. Hence a very con- 
siderable excess of limestone is employed when magnesia 
is present in large quantity, to neutralise the evil conse- 
quences attending the presence of this metalloid. The 
carbonic acid given off by the latter earth causes a con- 
siderable expenditure of fuel, because it dissolves carbon, 
involving a loss instead of a gain in a calorific point of 
view. ‘To show how large a quantity of fuel may be 
absorbed in the formation of slag, I have estimated that 
out of 21 ewt. or 22 ewt. of coke employed in smelting a ton 
of Cleveland iron the following quantities are connected 





* Paper read before the Iron and Steel Institute at 
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with the use of the flux when only using 11 cwt. of lime- 
stone per ton of pig iron produced ; 

Cwt. of Coke. 

Expulsion of carbonic acid from the lime- 


stone ... ne ee ete ore .. 1.586 
Decomposition of carbonic acid by carbon 1.594 
Fusion of about 21 cwt. of slag __... .. 5.794 

8.924 


The necessity of avoiding the use of a comparatively 
neutral substance like carbonate of magnesia is suf- 
ficiently conspicuous from these figures, and, at the same 
time, it is obvious that a rich ore, requiring a less weight 
of limestone and producing a reduced quantity of slag, 
means a corresponding saving in fuel. ‘To such an extent 
may this occur, that in certain cases only about one-sixth 
of the quantity of fuel just named is required in connexion 
with the presence of carbonate of lime and fusion of slag 
in smelting some ores of iron. 

The fuel at one time is charcoal, at another coke or 
anthracite, and at another raw coal, and even here dif- 
ferent specimens of the same kind of combustible vary in 
the amount of ash and other foreign matter they contain. 
They also differ in the facility with which they are 
attacked by carbonic acid, produced during the process of 
reduction, or expelled from the limestone. 

The ore not only pepeees a varying amount of heat, 
and consequently of fuel, according to its content of iron, 
but demands for its treatment a larger or smaller furnace, 
according to the readiness with which the mineral parts 
with its oxygen. One kind of ore, like that of Cleveland, 
js most economically smelted by being exposed for sixty 
or seventy hours to the reducing influence of the gases, 
whereas other descriptions, like the spathose ore of 
Eisenerz, pass ieough the furnace in periods varying 
from five to six hours. 

The atmospheric air fluctuates in the quantity of mois- 
ture it contains. Sometimes the blast as it enters the 
furnace may carry with it 1 per cent. of hygrometric 
moisture, to decompose which, if 140 units of air are con- 
sumed per 20 units of iron, 5270deg. Cent. calories are 
absorbed. Reckoning each unit of coke burnt to the state 
or carbonic oxide, with air at about 538 deg. Cent. 
(1000 deg. Fahr.), to give 2650 deg. Cent. calories, this 
quantity of moisture represents close on two units of 
coke per 20 of pig iron. The case just quoted is an 
extreme one, firstly, because the atmosphere does not 


usually contain much above half the above-named weight | 


of moisture; and, secondly, 100 units of air instead of 
140 is a fair allowance in modern furnaces. 
two corrections, about one-third of the heat just men- 


tioned usually suffices for decomposing the watery vapour | 


entering at the tuyeres. It will, however, be observed 
that the fluctuation in the quality and quantity of air is 
such as to involve a difference on the heat required vary- 


ing from about one-third of a unit to 2 units of coke | 


per 20 units of pig iron produced. 
Lastly, the metalloids, exclusive of the carbon in the 


metal, are occasionally as low as .2, while sometimes they | 


reach 3 per cent. This may mean that 1.3 units or more 
of coke are required per 20 of pig in the latter, against 
about .1 unit in the former case. 

When the able article by Ritter von Tunner first 
attracted my attention, I was unable, from want of the 
necessary opportunity, to compare the behaviour of a 


furnace using charcoal with that of one using coke or raw | 


coal. During my visits to the iron districts of Lake 
Superior, Virginia, Alabama, and Georgia, some years 
afterwards, I was able, from personal observation and 
from the information kindly atforded me, to institute 
those comparisons between vegetable and mineral fuel 
which, under other circumstances, would have been 
laborious and difficult. 

It may be well at this point to remind you that all 
kinds of carbon do not appear to yield exactly the same 
quantity of heat. The diamond is said to afford 7770 
Centigrade calories for each unit burnt to the state of 
carbonic acid; native graphite, 7797; and the hard 
lustrous carbon deposited on the inside of gas retorts, 
8047 calories. Wood charcoal varies from 7900 to 8080 
calories per unit burnt. After consulting many authorities, 
I have adopted 8000 calories as the coefficient of carbon 
in coke; so that, according to this view, vegetable 
carbon cannot be said to possess any advantage, in a heat- 
producing point of view, over that obtained from mineral 
coal, 

At one time I supposed it possible that the greater 
richness of charcoal as compared with coke in alkaline 
matter which accumulates in a blast furnace might, by 
promoting the fusion of the earths, or by its conversion 
into cyanides, which possess a certain amount of reducing 
power, account in some measure for the small quantity of 
charcoal required in the Vordernberg furnaces, and else- 
where in the Austrian dominions. 

I was never able entirely to satisfy myself on even the 
partial soundness of this explanation, and when I found 
in the first charcoal furnaces visited in the United States, 
all things considered, that they were consuming about as 
much fuel as we were doing of coke, I ceased attaching 
much importance to the presence of cyanogen compounds. 
On this question I shall, however, say a few words ata 
later period. 

A convincing proof of the close correspondence of the 
action of the two kinds of fuel was afforded me in West 
Virginia, where I found a furnace in which the same 
quality of ore had been smelted at one time with charcoal 
and subsequently with coke. Making allowance for the 
difference of conditions, such as richness of ore, &c., the 
results afforded by the two kinds of fuel agreed as nearly 
as could have been expected. 

In some localities in the United States the social changes 
already alluded to as being unfavourable to the production 
of charcoal iron have led to the abandonment of many 





With these ; 








works, The timber-producing powers-of North America 
are, however, still so large that in other places furnaces 
have been built, so that the make in 1881 exceeded that of 
any previous year. Ten years ago, viz., in 1872, the pro- 
ve was 500,587 tons, and in 1881 it rose to 638,838 
ons. 

The importance of this branch of the American trade 
has led to the founding of the United States Association 
of Charceal Ironworkers, in whose Transactions are many 
papers of high excellence. One by Mr. John Birkinbine, 
the secretary of the Institution, gives at considerable 
length some very interesting results of certain trials at 
the Pine Grove Furnace in Pennsylvania. In it, using an 
ore yielding about 40 per cent. of metal, with 11 ewt. to 12 
cwt. of limestone per ton of pig, they consumed from 22.59 
ewt. to 23.66 cwt. of charcoal for grey iron, varying from 
No. 2 to No. 2.40, with a production of about 100 tons per 
week. The furnace is only 364 ft. high, with boshes of 
a ft., blown with air at 600 deg. Fahr. (315 deg. 

Jent. ) 

Having regard to the temperature of the blast, and, 
above all, to the size of the furnace, this is no doubt very 
fair work—very much better than the same furnace was 
able to do with mineral fuel. When coke was employed 
instead of charcoal, the fuel rose to 31.19 ewt., the lime- 
stone to 23.00 cwt., while the weekly make fell to 70 tons 
of No. 3 quality. In using anthracite the consumption 


tion falling to 58 tons of No. 3. 

Speaking roughly, the larger quantity of carbonic acid 
in the limestone, when using coke or anthracite, would 
carry off about 15 cwt. of carbon, while the decomposi- 
| tion of the limestone and fusion of the slag would account 
| for about 3 ewt. more than when using charcoal. We 
| may, therefore, approximately estimate the addition to 

the fuel from these two causes to amount to 5 cwt. on 
each ton of iron. 
rases, When using fossil coal, would carry off sufficient 
| heat to account for the remainder of the fuel expended, 


| as compared with that carried off in the case of charcoal. 








By the kindness of my friend, Professor Akerman, of | 


Stockholm, I have been favoured with the particulars of 
the performance of twenty-seven pe Recel, furnaces in 
Sweden, and from these an average of the whole has been 
compiled. 


Particulars of Twenty-Seven Swedish Furnaces working 
with Charcoal. 





— Dimensions in English Feet. 


maximum. ‘average. 
- 5.8 





Height , , 54.6 45.8 
Diameter of boshes sig ne 10.6 8.3 

Cubie capacity in feet, roughly ne ; 
estimated .. k re : 600 2400 1400 





From the information contained in the Tables furnished 
| to me, an estimate of the average heat required in smelt- 
| ing these twenty-seven charcoal furnaces has been made. 
| Alongside of it, for purposes of comparison, I have placed 
la similar statement showing the calories necessary in 
| smelting iron with coke. In each case 20 units of pig iron 
| -, L- 
are taken. 


Swedish Cleveland 
Furnaces. Furnaces. 











calories. | calories. 
| Evaporation of water in fuel .. er --| 1,681 32 
Reduction of iron from ore a $1,761 $3,108 
| Carbon impregnation ee .- ee 1,92 1,440 
| Expulsion of carbonic acid from limestone 1,421 | 4,013 
Decomposition of carbonic acid from lime- | 
stone 2 a4 --| 1,472 | 4,160 
‘a moisture in blast .. --| 1,860 | 2,444 
ee phosphoric and silicic acids 522 | 4,174 
Fusion of pig iron ae re - 6, | 6,600 
aa slag = “a as “a +s 8,270 14,520 
Trasmission of heat through walls, supposed 2,543 | 3,658 
Carried off in tuyere water .. a --| 1,109 | 1,818 
escaping gases 6,913 7,542 
| 65,522 83,801 
Estimated development of heat based on the 
composition of the gases and fuel con- 
sumed along with that due to temperature 
of the blast. . aa <a on 63,635 84,772 





The fairly close approximation of the two sides of the 
account, viz., heat produced and absorbed, is a voucher 
for the approximate correctness of the account taken as a 
whole. From this statement it will be perceived that 
fully 30 per cent. more heat is required for smelting the 
Cleveland ironstone than is needed for that obtained from 
the richer hematites of Sweden. 

The consumption of fuel, &c., was as follows : 














— Swedish. Cleveland. 
Cwts. of fuel per ton of pig ..| 19.48* 20.40 
a limestone do. wel 3.84 | 9.38 
a ore aa 39.56 46.93 
deg. F. deg. C. | deg. F. deg. C. 
Temperature of blast --| 412 = 211 1045 = 563 
2 escaping gases 552 = 289 594 = 262 
* As nearly as I can make out, twenty furnaces 
making iron for Lancashire fires, white and 
mottled, have an average capacity of .. 2350 C. ft. 
Charcoal consumed per ton of pig iron .. -. 18.45 cwt. 
Seven furnaces making Bessemer, average ca- 
pacity .. a py a oe 3 .. 2085 C. ft. 
Average consumption of charcoal per ton of pig 20.50 cwt, 


was 34.56 cwt. with 24.94 cwt. of limestone, the produc- | 


The greater volume of the escaping | 

















ane 
O95 
The heat computation was obtained by the following 
method : 
— Swedish. Cleveland. 
Cwts. of fuel per ton of iron e 19.48 20.40 
Less water,&c. .. re oa 3.02 
16.46 20.40 
Less ash, &c., and in case of 
charcoal carbon already com- 
bined with oxygen a 2.12 1.63 
; 14.34 18.77 
Less dissolved by carbonic acid 
in limestone oa us 0.46 1.12 
Leaving carbon to produce heat* 13.88 17.65 
Calories. Calories, 
Carbon burnt toCO 13.88x2400=33,312 17.65~x 2400 = 42,360 
Carbon of this CO 





| _ burnt to CO, 4.85 x 5600= 27,160 


5.48 x 5600 = 30,688 
Heat in blast oe 8,168 - 


11,724 








63,635 84,772 
* Including the carbonic oxide generated by the action ot car- 
| bonic acid on the minerals, I find the ratio of carbon as carbonic 
| acid to that as carbonic oxide is as-follows : 





} 
| |As Carbonic As Carbonic 
| Acid. Oxide. 


| | 
| Average of sixteen furnaces making | 
| mottled and white ee ee pee 1 2.10 
Average of six furnaces making Bes- 

semer iron ’ +“ x aa 








| Itis needless to say that, keeping in mind the much 
| larger quantity of heat which accompanies the conversion 
| of carbon into carbonic acid than into carbonic oxide, the 
| larger the quantity of the former compound we have in 
the gases as they leave the furnace the better.+ 
| As is well known, the source of the oxygen which has to 
| convert the carbonic oxide into carbonic acid is contained 
|in the ore. Besides the acid thus formed there is a certain 
| quantity given off by the limestone, and a further amount 
| evolved by the dissociation of carbonic oxide, by which 
two equivalents of this gas are resolved into one of carbon 
| and one of carbonic acid (2 CO=C+CO,). 
The moment, however, that the carbonic acid, from 
whatever source it comes, exceeds a certain limit, it is, at 
| the temperature, and in presence of other conditions 
where its liberation takes place, resolved into carbonic 
oxide by an action the reverse of that just stated, i.e, by 
it carbonic acid attacks the carbon of the fuel, as is 
expressed by the formula CO.+C=2 CO. 
| Speaking again from results obtained in using Cleve- 
|land stone, to which my attention has been chiefly 
| directed, I am inclined to believe that the limit in question 
is reached when one-third of the carbon, at the outside, 
| in the gases is in the form of carbonic aeid, and the re- 
| maining two-thirds is found as carbonic oxide. In practice, 
| however, this proportion appears to be seldom reached, 1 
to 2.1, or 1 to 2.2, or even more, being a more usual ratio 
between the two, while in furnaces of insufficient capacity 
it often is as 1 to 3, or even more than 3. The figures 
given in the ascertainment of the heat produced, do not 
| exhibit the whole of the carbonic oxide, because there is 
that due to the action of the carbonic acid of the flux on 
carbon. With this correction in the two examples selected 
for illustration, the ratio is as follows : 
Swedish furnaces, 1 of carbon as carbonic acid, to 2.05 
as carbonic oxide. 
Cleveland furnaces, 1 of carbon as carbonic acid, to 2.52 
as carbonic oxide, 


(Zo be continued, ) 








CENTRIFUGAL Pumpine MacuInery.—Out of fourteen 
tenders the directors of Messrs. Hills Dry Docks and 
Engineering Company have selected that of Messrs. 
W. H. Allen and Co., of York-street Works, Lambeth, 
for the manufacture of the centrifugal pumping machinery 
required for their new graving dock adjoining the East 
Bute Dock basin at Cardiff. This dock will be one of the 
most important in the West of England, being over 500 ft. 
in length, and containing 2,131,312 gallons of water, which 
has to be pumped out in three hours. 


TUNNELS ON THE NORTHERN Paciric.—The length of the 
various tunnels on the Northern Pacific Railroad is as 
follows : Big Horn, 1100 ft. ; Bozeman, 3600 ft. ; Mullan, 
3650 ft. ; Mullan Grade, 360 ft. ; Blackfoot, 500 ft. ; total, 
9350 ft. It will thus be seen that the entire line will 
have less than two miles of tunnels. The one at Big 
Horn is already completed ; the one at Mullan has a large 
force of men on it, and will be completed as soon as the 
line is ready to use it. The Bozeman one is being pushed 
as fast as the nature of the rock will allow, but it will 
probably be a year and a half before it is finished. Inthe 
meantime a winding and steep grade around the mountain 
is being constructed, and this will be used until the rock 
can be pierced. The two shorter tunnels will be com- 
pleted in due season, although nothing special has been 
done upon them at present. 





+ One unit of carbon into carbonic oxide gives 24C0 
calories, whereas one into carbonic acid affords 8000. In 
the statement just given the carbon is supposed first 
burnt into the oxide and then this oxide passes into the 
condition of carbonic acid, by which we get the 8000 





calories (2400+ 5600). 
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ELECTRIC LIGHTING. 

Tue following amendment was placed on the agenda 
paper of the Court of Sewers, for discussion at the 
meeting of Tuesday last: ‘‘ That the Commission be- 
come the undertakers for the supply of electricity 
under the provisions of the Electric Lighting Act, 
1882, and do apply for a provisional order or license, 
as they may be advised, and that an intimation of the 
above purpose be given to the Board of Trade and the 
companies and persons who have served notices of their 
intention to apply, and that all other applications for 
provisional orders, so far as the City is concerned, be 
opposed accordingly.” ; 

In the course of the meeting, the Streets Committee 
stated that they had carefully considered the various 
applications that had been received for granting the 
right of private lighting to companies having contracts 
for street lighting in the City. One important point 
they had referred to an eminent electrician to report 
upon. This was whether it would be practical to lay in 
one main the conductors of various companies working 
different systems, in such a way that anyone set of 
conductors should not be injured by any other set, 
and also whether one type of conductor could be made 
use of for lighting by any system. After some dis- 
cussion the following resolution was carried: ‘‘ That 
the Commission become the undertakers for the supply 
of electricity under the provisions of the Electric 
Lighting Act, 1882, and do apply for a provisional 
order or license, as they may be advised ; and that an 
intimation of their purpose be given to the Board of 
Trade and the companies and persons who have served 
notices on the Commission of their intention to apply, 
and that all other applications for provisional orders 
or licenses, so far as the City is concerned, be opposed 
accordingly.” 


The following alterations have been made in the 
rules issued by the Board of Trade in August last 
in connexion with Section 5 of the Electric Lighting 
Act, 1881: — Rule V.—The words ‘‘the lands which the 
applicants propose to take for the purposes of the 
license or order” have been omitted. Rule IX.—The 
wording of the first few lines of this rule have been 
altered in order to make the meaning more clear. 


The Gas Committee of the Birmingham Town 
Council have approached the question of electric light- 
ing in a very liberal and practical manner. Assuming 
that thefullest measure of success may be attained by the 
newilluminating agent, they do notfear that the vested 
gas interests will suffer. In order to secure the greatest 
advantages for electricity, they recommend that it 
should be tried under the most favourable conditions, 
and they distinctly point out that the success or failure 
of electric lighting elsewhere should not be allowed to 
prejudice the Birmingham experiment. Bearing in 
mind the importance of the problem, and the very pro- 
bable benefits that may accrue to consumers by the 
substitution of electricity for gas, they strongly 
deprecate any precipitate or wholesale action, while 
they propose to lose no time in’putting the matter toa 
practical issue. They notify their intention of opposing 
all the various applications of different companies, and 
of placing the matter under Parliamentary control as 
early as possible. It is proposed that the Town Council 
should sanction experiments being carried out without 
loss of time, and on such a scale as to yield complete 
results from one or two central stations. The Gas 
Committee conclude their report with the following 
recommendations : 

1. That no application be now made by the council 
for authority to supply electricity in the borough or in 
any part of the district of their gas supply, either by 
license or provisional order under the Electric Lighting 
Act or by special Act of Parliament. 2. That the 
committee be authorised to enter on negotiations with 
the companies applying for powers to supply electri- 
city within the borough for the purpose of securing in 
the license or order sufficient provision for the reten- 
tion by the council of the full control of the streets, for 
the adoption of suitable sites for the works, for the 
safety of the public, for insuring the completion of the 
installation within a limited time, and for the limita- 
tion of the term of the concession. 3. That, subject 
to satisfactory conditions being arranged with the 
companies in this way, the committee be authorised to 
support on behalf of the council, applications to the 
Board of Trade by one or more of the companies for 
— to supply one or more limited areas within the 
borough. 4. That, subject to the foregoing recom- 
mendations, the committee be authorised to oppose all 
or any of the applications of which notice has been 
given to the council. 


Some time ago (see ENGINEERING, November 1], 
1881) we published a detailed description of the process 
of protecting conductors, carried out by MM. Ber- 
thoud, Borel, and Co., of Paris. Since that date the 
manufacture of these cables in England has passed into 
the hands of the Electrical Trading Company, 3, Vic- 
toria Mansions, Westminster. As will be remembered, 


MM. Berthoud and Borel employ as an insulating 
material, cotton treated with paraffin and colophane, 
the wire previously encased in cotton sheathing being 
passed through a bath of the above mixture at a tem- 
perature of 350 deg. From this bath the conductor is 
passed through suitable dies, and by hydraulic pres- 
sure a sheathing of lead is forced around it. <A con- 
siderable mileage of this conductor, which is made in 
great variety of types, has been employed for electric 
lighting with good results. The conductors vary in 
| weight from 957 lb. to nearly 3 tons a mile, including 
an outer sheathing of lead, which is preferably intro- 
| duced to protect the solid sheathing. The following 
| tests have very recently been made with one of these 
| conductors—a telephonic cable with two conductors, 
| each formed of three wires, 25 B.W.G., covered with 
| three layers of fine cotton and insulated with the Ber- 
|thould and Borel compound. The thickness of the 
|material was .043 in. and the length of the cable 
| tested was 6.20 kilo. (2034 ft.) 








Electrostatic 
Capacity per 
Kilometre. 


Resistance of | 
Dialectric per | 
Kilometre. 


Temperature. 





Cent. Fahr. 





megohms. 
4000 


microfarads. 
0.165 
3650 0.165 
3200 0.165 
2750 | 0.166 
0.166 
0.166 
0.167 
0.167 
0.167 
0.167 
0.168 
0.168 
| 0.169 
118.6 | | 0.170 
123.8 0.172 
129.4 f 0.174 





The resistances and capacities were determined in 
each case after one minute of electrification. 


The large and very fine machine, the Gordon dynamo- 
electric generator, the design of which has occupied 
Mr. Gordon for a considerable time, is now in opera- 
| tion at the Telegraph Construction and Maintenance 
| Company’s Works, East Greenwich. The aim of the 
| inventor has been to provide a generator of a size and 
| power sufficient to supply from five to ten thousand 
| incandescent lamps ; he being persuaded that such large 
| machines are necessary in order to theinsure economical 
| production of the electric light. It is constructed on the 
| plan of revolving the electro-magnets and keeping the 
|induced coils fixed. We shall publish next week a 
| full and illustrated description of the machine, which 
| contains many novel and ingenious features. On 
| Wednesday evening the new generator was publicly 
| exhibited by Mr. Gordon and Mr. H. Clifford to a 
number of gentlemen interested in electric lighting ; 
'and the works of the Telegraph Construction and 
| Maintenance Company were illuminated throughout 
| by 1300 Swan lamps, maintained by it while working 
at a fraction of its full power. 





The contract which the British Electric Light Com- 
pany have had for the lighting of St. Enoch Station, 
Glasgow, for the past three or four years, is to come 
to a close at the end of this month. All along there 
have been inuse six powerful are lights. For a con- 





siderable time Crompton lamps were employed, but 
latterly they were replaced by Brockie lamps, which 
| have certainly never been a complete success. That may | 
| in some degree have been owing to the fact that the | 
| engine used to drive the dynamos is the one whose | 
| duty includes the working of the laundry belonging to 
| St. Enoch Station Hotel, so that the lights could 
| scarcely get fair play. It is intended to continue the | 
| use of the electric light in the station, the new contract | 
| for doing so having been placed with Messrs. Norman | 
}and Son, of Glasgow and Barrow-in-Furness ; but as 
| the contract has been settled so very recently, it is 
| possible that the new installation may not be completed 
| for three or four weeks, in which case, not unlikely, 
| gaslight may have again to be resorted to for a time. 
| It is understood that Messrs. Norman and Son will 
employ in their installation four Crompton arc lamps 
|of the most recent form, and numerous clusters of 
| incandescent lamps. Messrs. Norman and Son have 
lately secured extensive premises in Argyll-street, 
Glasgow, in which several varieties of arc and incan- 
descent lamps will shortly be permanently installed. 
Already the firm have laid down on their premises 
three Crompton-Burgin dynamos, and a semi-portable 
compound engine, of 14 horse power, by Marshall 
and Co, 





Messrs. Henry Bennett and Co., electric light engi- 








neers, Glasgow, have just started a very complete 


system of are lighting at the works of Messrs. James 
Goodwin and Co., ironfounders, .ron and steel bridge- 
builders, &c., Motherwell, which is the first electric 
light installation in the district. There are four 
Crompton lights in the installation, one of which is a 
masthead light in the yard placed at a height of about 
60 ft. from the ground, while the other three are 
placed in line in the spacious girder building shop 
The power is obtained from an engine by Shanks, of 
Arbroath, and the lighting current is generated by a 
Crompton-Burgin dynamo machine running at a rate of 
1600 revolutions per minute. In consequence of the 
position of the travelling crane in this shop, the 
engine, countershafting, and dynamo are fixed on a 
platform which is laid on the tie beams of the roof of 
the building, and from that platform there is a gangway 
running the whole length of the shop for the purpose of 
readily getting at the individual lamps. The same firm 
has also completed within the past few days a similar 
installation to the one just referred to, at the Mary- 
hill aqueduct on the Forth and Clyde Canal, near 
Glasgow, where Messrs. Morrison and Mason, con- 
tractors, are engaged in making a deviation of the 
canal, A portable engine by Brown and May is used 
to supply the power. Messrs. Watt and Wilson, con- 
tractors, Glasgow, are having fitted up by the same 
firm an electric lighting arrangement of a similar 
character at the railway bridge which they are con- 
structing over the Forth at Alloa. The light in this 
case is to be chiefly used by night in the sinking of the 
cylinders, by which the piers are to be carried. A 
portable engine is also to be used in this installation 
for obtaining the necessary power. 


On the motion of Lord Provost Ure, seconded by 
his predecessor in office, Sir William Collins, the 
Town Council of Glasgow have now formally resolved 
on applying forthwith to the Board of Trade for a 
provisional order to supply electricity within the 
burgh of Glasgow, under the Electricity Clauses of the 
Electric Lighting Act, 1882. The suburban burghs 
for several miles around the city are almost wholly 
supplied with gas by Glasgow Corporation Gas Com- 
missioners, but the resolution which has just been 
passed by the council does not seek powers to go 
beyond the municipal boundary in the way of supply- 
ing the electric light ; indeed, one of the members of 
council when speaking upon the Lord Provost’s motion 
did not hesitate to make the absurd statement that 
any one who knew anything about electricity would 
understand that it could not be extended beyond half 
a mile from any one generating machine, 


MM. Egasse, Mangin, and Cloris-Baudet, of Paris, 
have recently conducted some interesting experiments 
having for their object the development of a system of 
night signalling by means of small captive balloons, to 
which are attached incandescent lamps. The balloon 
experimented upon was about 7 ft. in diameter, and 
was made of translucent impermeable paper filled with 
hydrogen. Within it, and suspended trom the top, 
was a Swan lamp. The balloon was allowed to ascend, 
and when in the air the current was passed through 
the lamp, the effect being to illuminate the paper 
sphere to such an extent as to allow it to be visible for 
a very considerable distance. By suitable connexions 
a very perfect system of Morse signalling may be estab- 
lished, and messages transmitted at night with great 
facility. The great merit and real valueof the arrange- 
ment lies in the illumination by one or more incan- 
descent lamps of a sphere large enough to be seen 
through considerable distances. 


The French Minister of Marine has appointed a com- 
mission to investigate and report upon a new arrange- 
ment for illuminating submarine operations. A power- 
ful are lamp is enclosed in a water-tight casing, the 
bottom of which is formed of a glass plate, and the top 
is provided with a reflector that will distribute the 
light over a circle about 100 ft. indiameter. The series 
of experiments, which it is intended shall be very com- 
plete, will be conducted at Marseilles. The divers will 
be in telephonic connexion with the surface, and be able 
to direct the movements of the lamp, which will be 
suspended over the operations, and can be shifted at 
will. 


A successful installation on the Soleil system has 
been made at Antwerp, where a10-horse power portable 
engine is employed to drive a Type II. Gramme machine 
with separate excitor. This generator feeds two cir- 
cuits, on each of which are six Soleil lamps ; of these, 
one is placed in the first-class waiting-room of the 
Antwerp Railway station, six are in an adjoining café, 
four in a second café, and one is in the machine-room 
of the installation. The lamps have been running 
about six weeks and have given great satisfaction. 
During that time application for sixty more lights 
has been received by the company, who will probably 
extend their power station as soon as possible, 
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The Eastern Railway Company of France are 
making preliminary arrangements for lighting the 
station at Nancy. The installation will comprise the 
passenger station, goods depéts and sidings, which are 
very numerous and crowded. The Bibliotheque 
National in the Rue Vivienne is to be partially lighted 
by electricity during the coming winter, the first ex- 
periments being restricted to two rooms in the new 
wing of the building. The lighthouse of Garoupe, in 
Provence, is about to receive a powerful electric light. 


A vessel has recently been launched at Wilmington 
Del.) for the United States Fisheries Commission. 
She is called the Albatross, and will be devoted to ocean 
fishing, and to various marine observations. A special 
plant has been fitted on board for fishing at night by 
means of the electric light. For surface fishing, Brush 
lamps will be employed, and for deep-sea fishing 
Edison lamps connected to the tackle will be sub- 


merged. 


The New York Herald office was lighted on the 
night of September 4th last by the Edison system, which 
has been in successful use ever since, the total number 
of lamps in the installation being 642, distributed as 
follows: In the engine and boiler room, 9; press-room, 
98; folding-room, 41; stereotype department, 40; 
machine shop, 90; telegram office, 9; counting room, 
51; library, 60; office and private rooms, 17 ; com- 
posing and editorial rooms, 86 ; main composing room, 
196; halls and passage, 18; and reflector for illumi- 
nating bulletin board outside =e 13. The 
current is conveyed from the dynamos (K type) from 
the machine room to the Herald building through 
400 ft. of conductors laid in a tube. The Edison Com- 
pany is about to light the American Sound Boat 
Pilgrim, with 802 incandescent lamps. 





THE PRESSURE OF STORED GRAIN. 


On the Pressure of Wheat Stored in Elongated Cells or Bins.* 
By Isaac Rosprts, F.G.S., F.R.A.S. 

In America wheat is now largely stored in cells or 
‘*bins,” measuring from 10 ft. to 12 ft. square, and from 
50 ft. to 80 ft. in height. They are generally built with 
wood partitions, and fill the interior of great rectan- 
gular structures. In this country such a structure is now 
being erected at Fleetwood, and on a small scale bins 
have been erected also in Liverpool. Mr. G. E. Grayson, 
architect of Liverpool, has designed a very large structure 
intended for a granary. It consists of a network of 
hexagonal cells or bins, each about 70 ft. in height, built 
of brickwork, and should the scheme prove to be the eco- 
nomical mode of storing grain that 1s reasonably antici- 
pated, such structures will in future become numerous. 

One great difficulty in designing buildings of the class 
here indicated, is the absence of data by which the strength 
of the partitions and external walls which form the cells 
can be computed. Any data founded on the rules applic- 
able to hydraulics will not apply, nor will rules applic- 
able to sand or gravel apply, as the friction amongst the 
particles and difference in the specific gravity would give 
inaccurate results. 

Hence, the experiments which I will now describe, have 
been undertaken to afford data which may indicate with 
more or less accuracy, the pressure upon a unit of surface, 
exerted by wheat when stored in elongated cells. I caused 
four cells to be made of wood, and numbered respectively 
1, 2, 3, and 4. 

Cell No. 1 was a hexagon, each side of which measured 
4in., the inscribed circle being 7 in. in diameter. The 
height was 60 in. It was supported on three legs, and 
the bottom consisted of a thin board about 9 in. square, 
resting upon a weighing machine, and counterpoised so 
as just to touch the bottom of the cell (when placed in 
position), half an ounce weight on the board would be 
indicated by the machine. The wheat was measured 
into the cell in imperial gallons and quarts, 1 gallon 
weighing 7.8lb. The weighing machine was weighted 
with 56 lb., and after the given quantity of wheat had 
been measured into the cell, the weights were removed 
half a pound at a time, till the machine indicated the 
ape upon the movable bottom of the cell, within the 
limit of half a pound weight. One gallon of wheat poured 
into the cell measured oF in, in height, and indicated a 
jeruere of 54 1b. on the bottom. Two gallons 124 in. in 

eight, pressure 74 Ib. 

From two gallons up to and including nine gallons, or 
from 12}in. high in the cell to 56 in. in height, no increase 
in the pressure beyond 741b. was indicated, though nine 
oe of wheat weighing 70.2]b. were put into it. 

wenty-six separate weighings were made with various 
quantities of wheat from two gallons up to ten gallons, 
and in no instance was the minimum pressure below 6 lb., 
nor the maximum above 74]b. After obtaining the 
results above stated, I caused the cells Nos. 2, 3, and 4 to 
be made in order to determine if these results would be 
confirmed by square celis, and by larger hexagonal squares. 

Cell No. 2 was square, measuring 7in. by 7in., and 
3€in. in height. The area was, therefore, equal to 49 
square inches, whilst the area of cell No. 1 was 41.59 
square inches. Cell No. 2 was placed over the weighing 
machine with a movable wood bottom, counterpoised in 
the manner already described. 

Two gallons of wheat, measuring 11in. in height, gave 
-. pressure on the bottom of the cell, and when it was 
filled with six gallons of wheat, weighing 46.8lb., and 

.." Paper read before Section G of the British Asso- 
ciation, at Southampton. 





measuring 33 in. in height, the pressure was still the same. 
With seventeen separate weighings of various quantities 
of wheat, from two gallons up to seven gallons, the mini- 
mum pressure in any case did not fail below 74]b., 
nor the maximum rise above 9lb. Three gallons 
would sometimes give the maximum pressure, and 
six gallons would sometimes only weigh the minimum. 
The square cell No, 2, therefore, within narrow limits, 
confirms the results obtained by the hexagonal cell No. 1. 
Cell No. 3 was a hexagon measuring 6Zin. on each side, 
the inscribed circle being 12 in. in diameter, and the cell 
60in. in height ; the area 122.8 square inches. 

This cell also was arranged over the weighing 
machine in the manner described for cells Nos. 1 and 2. 
When 11 gallons of wheat weighing 87.97 Ib. and measur- 
ing 24 in. in height were placed in the cell, the maximum 
pressure upon the bottom was reached, and any additional 
quantity of wheat up to 26 gallons weighing 202.8 lb. and 
filling the cell did not increase the pressure upon the 
bottom. if 

Eighteen separate weighings were made with this cell 
with varying quantities of wheat between 11 gallons and 
26 gallons, and in any case the minimum ?-—-* on the 
bottom was 46 lb. and the maximum 493 1b. The height 
of the wheat in the cell at 24 in. indicated these pres- 
sures. These results again confirm the accuracy of the 
data obtained by the cells Nos. 1 and 2. Cell No. 4 was 
a hexagon, the sides of which measured 12 in. each. The 
inscribed circle 20? in. in diameter, height 96 in. 

The cell was placed over the weighing machine in 
the manner described with cells Nos. 1, 2,and3; 51 
gallons of wheat weighing 397.8 lb., and measuring 
36 in. in height in the cell, gave the maximum pressure of 
238 lb. upon the bottom, and from 51 gallons up to 131 
gallons, from 36 in. in height to 933 in., or from 397.8 lb. 
up to 1014 lb. of wheat in the cell, the minimum pressure 
of 211 lb., and the maximum of 238 lb. were obtained by 
the respective weighings. Nineteen trials with varying 
quantities of wheat were made, 
obtained by the smaller cells Nos. 1, 2, and 3 are confirmed 
by this large one. 

I now proceed to discuss and formulate the data thus 
obtained, so as to make them available for practical use, 
first epitomising the results obtained. 


Table of the Results of the Weighings. 





| | 
n Weight of 








oe P | Mea 
Diameter | Area Height of + he | 
Cell lof inscribed of Cellin Maximum Height ‘Pressure wheat in 
7 Circle. Inches. Pressure. i a Cell. 
in. H in. in. Ib. Ib. 
4 20} 374.11 36 96 | 224 1014 
3 12 122.8 24 60 48 202.8 
2 | 7 49.0 11 36 8 | 46.8 
1 60 7 | 702 


| 41.57 12} 





It will be observed that all pressure upon the bottom 
ceases before the cells respectively are half filled with 
wheat. 

That the highest point within the cell, where the pres- 
sure ceases, does not form the apex of a cone, having the 
diameter of the inscribed circle at its base is evident, but 
the wheat must form either a parabola or hyperbola with 
that base, and the whol of the weight of the wheat that 
may he filled into the cell, excepting only the parabola or 
hyperbola, is supported by friction against the sides, and 
the friction of the individual grains against each other. 
They form a self-supporting dome out of a plug of wheat 
held in position by friction. This generalisation is borne 


next step will be to determine some ratio existing between 
the diameter or area of the cell and a portion of the axis 
of the parabola, the product of the length of which by the 
diameter or area will equal the cubical quantity of wheat 
that will represent the pressure upon the bottom. I find 
that 1.03, the diameter of the inscribed circle will furnish 
a constant that will gives very fair results in each of the 
cases we are now considering, and be applicable in general 
practice. 
The formule are as follows: 
Let A=area of cell in feet. 

», D=diameter of inscribed circle in feet. 

», .C=1.03 the constant. 
W=weight of wheat in pounds per cubic foot. 
P=pressure upon the bottom of cell. 
A =Pressure per square foot of surface. 
AxDxCxW=the pressure on the bottom of the cell, 

and 


<=D x Cx W= the pressure upon each square foot 


of surface. 
In order to test the accuracy of the formule with the 
actual pressures as determined in the four cells already 
described, we have the following : 


P in cell No, 4=225.8 lb. 
The actual pressures, contained by nineteen weighings 
were : 
211 1b. minimum. 
238 ,, maximum. 
224.5 lb. the mean. 
P in cell No. 3=42.83 Ib. 
The actual pressure obtained by eighteen weighings 
were : 
41.51b. the minimum. 
4 » maximum. 





45.5 ,, mean. 
P in cel No, 2=9.7 Ib; 


Again, the results | 


out by each of the cells, whether it be large or small. The | 


The actual pressure obtained by seventeen weighings 
were : 
7.51b. the minimum. 
9.5 ,, maximum. 


P in cell No. 1=8.44 lb. 

And the actual pressures given by twenty weighings 
were: 

6 lb. the minimum. 
a »» maximum. 

The differences between the formule and the actual 
weighing are within the limits of divergence that must 
always remain with wheat, for it is itself variable in 
specific gravity in size of grains, in adhesiveness among 
| the grains, and in the quantity of moisture that is 


| occluded. 











| CURRENT METER OBSERVATIONS IN THE 
| TIDAL COMPARTMENT OF THE THAMES. 
By Professor W. C. Unwin, M.I.C.E.* 

| ‘THESE observations were made at Putney and at West- 
| minster with two objects. One was to test a new form of 
| current meter made by Messrs. Amsler Laffon, of 
| Schaffhausen ; the other was to try how far useful velocity 
observations could be carried out in a tidal stream. 

The meter differs from ordinary meters in its mode of 
support, and in having an electrical signal. It is a screw 
meter fixed in gimbals allowing free motion in all directions. 
The axis of the screw is kept in the direction of the current 
by a conical rudder which appeared to have quite adequate 
directing power. The meter is suspended by a steel wire 
with a weight of 40 kilogrammes below it. It is raised or 
lowered in the water by a small crab with an index, which 
shows the exact depth of the meter from the water surface. 
At depths at which it could be observed, the meter held 
its position in the water with very great steadiness, and 
alterations of position were made with great facility. The 
meter was used in depths of water varying from 2.2 to 7.3 
metres. 

At every 100 rotations of the screw an electric circuit is 
completed, and a bell above water is rung. The speed of 
the screw is therefore obtained by noting, with a chrono- 
graph watch, the time of 100, 200, or 500 rotations. The 
| velocity of the water is obtained from the speed of the 
| screw by asuitable formula with constants determined by 
previous experiments. This arrangement works very 
satisfactorily. The time was noted to fifths of seconds. 

In velocity observations in ordinary rivers the chief 
difficulty arises from the unsteadiness of the water's 
motion and the eddies superposed on the general forward 
jmovement. In a tidal river there is the additional 
difficulty that the velocity at each point is continuously 
varying with the change of depth and surface slope. To 
obtain observations in a tidal river frequent enough to be 
useful, the observations must be made with considerable 
rapidity. In these experiments the author took entire 
charge of the meter, altering its position, noting the time, 
and recording the results himself. Nevertheless, averag- 
ing six days’ observations, one velocity was obtained 
for each three minutes, which was a very satisfactory 
rapidity. 

Sometimes the velocities were observed at each metre 
of depth. More commonly velocities were taken at 0.5 
metre below the surface, at middle depth, and at 0.2 
{metres above the bottom. Curves were exhibited giving 
the velocities at top, bottom, and mid depth, during two 
ebb tides and during the period from the end of one ebb 
through the period of flow and into the next ebb. The 
fluctuations of these curves are not greater than is usual 
in velocity observations in rivers. 

Calculations of the volume of flow at different periods 
| of the tide could not be given without tables, but the 
following general results are interesting : 

he change of river depth begins markedly earlier 
oq the change of direction of motion at the turn of the 
tide. 

2. The relation of the surface and sub-surface velocities 
Sane to that in an ordinary river at all parts of the 
tide. 

3. The velocities could not be observed exactly at the 
turn of the tide, but in a very short period after the direo- 
tion of motion had changed, the bottom water was in 
motion, with a velocity bearing about the same ratio to 
the surface velocity as at other periods of the tide. 

4. The ch of velocity for half an hour before and 
half an hour after the turn of the'tide is very rapid. 

5. The greatest velocity observed was a little less than 
one metre per second. 





CALIFORNIAN CLIPPERS.—Statistics of the California 
clipper business for the last six months show that there were 
36 p toner ne from eastern ports. New York, Phila- 
delphia, and Baltimore, during that period, registering 
58,288 tons, as against 30 vessels of 46,559 tons in the first 
half of last year. Included were eight coal and iron 
laden vessels. This is considered a satisfactory state- 
ment of the ‘“‘ iron trade,” considering the general dul- 
ness of the ne business and the competition of the 
routes overland. 





GunpoaTts FOR Victorta.—The Victorian Government 
proposes to import two gunboats. Colonel Scratchley re- 
commends that one of these should be a nine-knot gunboat 
of smalldraught, armed with a10-in. gun, two 13-pounders, 
and two Gatling guns, and costing 25,720/. The other 
will probably be a 12-knot gunboat, able to go outside the 
Heads, and armed with one 10-in. gun, two 13-pounders, 
and two Gatling guns. The estimated cost of this second 

nboat will be 39,5127. Each gunboat will be of the 
ipsilon type. 

* Paper read before Section G of the British Associa: 








tion at Southampton, 
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LUBRICATING CRANK-PINS. 

We annex engravings showing a mode of lubricating 
the crank-pins of H.M.S. Mercury, which was fitted to 
that vessel last year by the Engineer Department at 
Portsmouth Dockyard, and which has been found to 
answer well. The principle of the lubricating arrange- 


ment is not new, such an arrangement having been | 


applied many years ago by Mr. John Bourne, while 
various forms of centrifugal lubricators have from time 


to time been applied to the crank-pins of stationary 





engines. The plan is, however, not so well known as | 
it deserves to be, while in the case of the Mercury | 
it has been neatly carried out. | 

Referring to our illustrations it will be seen that | 
annular brass pans made in halves are fixed around the | 
crankshaft at the ends of the crank arms. These pans 
are partly open at the sides away from the cranks. | 
From the side of the pan nearest to the crank-pin, a | 
pipe is led through a plate covering the hole bored | 
through the crank-pin, this hole forming an oil chamber. 
Two oil holes are drilled through the side of the crank- 
pin into the central chamber. . 

Stationary lubricators are fixed to the framing of the | 
engines, and pipes lead from them into the openings 
left in the annular pans, and by centrifugal force the 
oil is delivered through the pipes into a chamber in | 
the crank-pin, escaping by the small holes to lubri- 
cate the bearings; any water required to assist lubrica- 
tion can be also supplied by the same means. 

The result is, that the crank-pins keep perfectly 
cool when working at full speed and no trouble is | 
experienced. In the case of the Mercury the crank- 
pin is a hollow one of Whitworth steel, but the appa- 
ratus could of course be readily applied to an ordinary 
solid crank-pin, the pin in that case being bored 
through to admit the oil. 


THOMAS’'S ROOF FOR RAILWAY WAGONS. 

In the course of our notice of the Royal Agricul- 
tural Society’s Show at Reading, last summer, we had 
occasion to speak farourably of an arrangement of cor- | 
rugated roof for railway wagons, of which a_ model 
was shown by the designer and patentee, Mr. Edward | 
Thomas, of Oswestry, and we now subjoin a sketch 
which will explain the arrangement more clearly. 

The roof consists of arched corrugated steel—the 
corrugations running lengthways of the roof—strength 
ened along the edges by angle and T irons, which 
latter form gutters conveying rain water to the ends of | 
the wagons. At each end, the roof is connected to an | 
iron frame provided with two pins which work in 
curved slots formed in a frame attached to the end of 
the wagon. This latter frame in form resembles a 
Gothic arch, as shown. 





























The dotted lines in the diagram show how the roof 
can be tilted to either side turning upon one or the 
other of the end supporting pins according to the side 
from which it is opened. The effort required to open 
the roof is but moderate, while, when it reaches the 
position shown by the dotted lines, it is self-support- 
ing. The weight to be lifted in commencing to open 
the roof of an ordinary railway wagon is but about 
one hundredweight only. The fastenings (not shown 
by our illustration) are arranged so that by unlocking 
the fastenings on, say, the right-hand side, the roof | 
can be opened from that side, and vice versd. It will | 
be noticed that, when opening, the edge of the roof 
which is lifted is carried sufficiently above the centre | 
of the wagon to give free access to the interior. If | 
required, the centres can be arranged to throw the eaves 
back beyond the centre. 

Considering the expense of maintenance of the tar- | 
p.ulin covers now generally used, their unhandiness for | 
many purposes, and the inefficient protection which | 
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FOR CRANK-PIN OF H.M.S. “MERCURY.” 


they frequently afford, the arrangement of roof pro- | 
posed by Mr. Thomas well merits the attention of 


railway companies. 
BURALL’S RAILWAY COUPLING. 


WE subjoin illustrations of a very simple form of 


-coupling for railway wagons designed by Mr. Thomas | 


Burall, of St. Nicholas House, Thetford. The arrange- 
ment consists, as will be seen, of a very simple moditi- 
cation of the ordinary coupling, the draw-hook being 
made capable of some lateral movement while the 


| links jointed to the hook are altered as shown, that next 


the hook being fixed on the pin traversing the latter, 
and each end of this pin being connected to a rod A, 


| which passes out to the side of the wagon and has its 


end bent to form a lever. 
It will readily be understood how by the use of one 


| of these rods A the draw-hook can be drawn to one side, 


the coupling links swung up, as shown by the dotted 
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lines, and then dropped on to the draw-hook of the next 
wagon. A great advantage of the arrangement, apart 
from its simplicity, is that it will work in perfectly with 











can be fitted with it gradually without any interference 
with ordinary working. This is an important point 
which has wrecked the prospects of many proposed 
systems of railway couplings. Altogether Mr. Burall’s 
arrangement appears to us well worthy of a fair trial. 


We may remark, in conclusion, that our sketches show | 


the coupling as arranged for wagons having dead 
buffers, the rods A A passing through these buffers. 
When spring buffers are used the rods A A are slightly 
inclined so as to pass above or below the buffers as 
may be most convenient. 








AMERICAN CaR-Buitpinc.—The Suspension Car Truck 


Manufacturing Company of New York has decided to | 
| establish itself at Pullman, where a track of land com- 


prising twenty acres just north of the Pullman car shops 
has been secured. Pending the completion of large and 
extensive shops, a portion of the Pullman car shops will 


be temporarily used for the manufacture of car trucks, as 


it has been found advisable to commence operations at 
once. The western branch of the Suspension Car Truck 
Manufacturing Company has been incorporated as the 
Suspension Car Truck Construction Company of Pullman. 
The new works of the company will have facilities for 
the construction of about 100 sets of car trucks per day, 
or 30,000 sets of car trucks per annum, and they will 
require the services of about 700 men. 





ICE - MAKING MACHINE AND 
REFRIGERATOR. 

We illustrate this week on page 404 an interesting 
practical application of a well-known laboratory expe- 
riment, namely a new ice-making and _ refrigerating 
plant, the action of which is based on principles which 
have been explained by every lecturer on the air- 
pump for years past, and which must be familiar to 
every schoolboy. Who does not remember witnessing 
the experiment of freezing water under the receiver 
of an air-pump? Two small open vessels, generally 
watch glasses, one filled with water, the other with 
concentrated sulphuric acid, are placed under the 
glass globe, the air-pump is set to work, and as 
soon as a tolerably good vacuum has been established, 
the water begins to boil, or rather to evaporate, 
and the vapour formed being rapidly absorbed by the 
acid, while the liberated air is exhausted by the pump, 
the result is that in consequence of the absorption of heat 
during the process of evaporating one-sixth part of the 
water, the rest is so cooled down that it is frozen into ice. 

This then is exactly the cycle of events which takes 
place in the new ice-making machine under notice. 
This machine was designed some three years ago by 
Mr. Windhausen, of Berlin, and has been gradually 
perfected until there are now several plants at work in 
different parts of Germany, manufacturing ice com- 
mercially and retailing it at 6d. per cwt. One 
erected at Berlin was in June last investigated there 
by Dr. Hopkinson. Judging by the apparent sim- 
plicity of this process, it at first seems singular 
that this mode of making ice on a large scale has not 
long ago been adopted, but when it is considered 
that it is only at an absolute pressure of 4.6 milli- 
metres or 0.18 in. of mercury that the temperature of 
water vapour falls to 32 deg. or freezing point, and 
that for an economical working and to produce solid 
ice a vacuum of as low as 3 millimetres, or 0.12 in. of 
mercury (corresponding to a vapour temperature of 
about 23 deg. Fahr.) has to be constantly maintained, 
those who have had experience with large air pumps 
will readily understand that considerable mechanical 
difficulties stand in the way of success, It is indeed 
principally in the construction of the air-pump that 
the novelty of Mr. Windhausen’s ice-making plant 
consists, and we shall in due course describe this pump 
in its details. 

The plant, of which we give illustrations on page 
404, Figs. 1 to 5, is one recently erected at the pre- 
mises of the Aylesbury Dairy Company at St. Peters- 
burg -place, Bayswater, where it has been at work 
since about the middle of September, producing in two 
shifts during twenty-four hours a maximum of 15 tons 
ofice. The plant was manufactured in Berlin, shipped 
to this country and erected under the direction of Mr. 


pm j | Carl Pieper, of Berlin, and it is in design and construc- 
existing couplings, and thus the rolling stock of any line | 


tion a most creditable job. 

Turning now to our illustrations, A A, Fig. 1 repre- 
sent two of the cast-iron freezing chambers with a 
water inlet at the top and a hinged bottom to dis- 
charge the ice. The air and vapour from six of these 
chambers, arranged in two rows of three each on 
either side of u long cylindrical acid tank B, passes by 
a passage F into the acid chamber or absorber B, 
where the vapour is absorbed while the air collect- 
ing in the dome is exhausted through the pipe D by 
means of the compound air pump E. 

Since after working a few charges the acid becomes 


| diluted, it is necessary to provide concentrating 


arrangements. The diluted acid is emptied by the 
pipe g into the tank H, and since the process of con- 
centrating the acid is carried out also under a vacuum 
in the concentrator L, for which purpose an air-pump 


| P is provided, it will be readily understood that as 
| soon as a partial vacuum is produced in the concen- 


trator, the acid will be forced by atmospheric pressure 
through the pipe I, heater J, and pipe K, into the 
concentrator L. After being here concentrated by 
steam heated coils to the required degree, it is dis- 
charged by the pipe M passing outside round the pipes 
in the heater J, into the store tanks N, from whence it 
can be forced back into the acid tank B by atmospheric 
pressure when required, 








ARS GR ee eee 


ist BNR 





Ras 














ENGINEERING. 





401 











Oct. 27, 1882. ] 


THE STRENGTH OF STEEL CASTINGS. 
(For Description, see Page 406). 
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DIAGRAMS FOR TRANSVERSE STRESS. 
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Having now described the process of ice making and 
the machinery required in general terms, we will now 
deal with some of the details, which, as we already 
remarked in this notice, have been so essential in 
making the systema mechanical success. Commencing 
thenagain with the freezing chambers A, it will be 
noticed that a water tank Q is attached to each, and 
into this the water enters from a supply pipe by means 
of the funnel a; the outlet of this funnel is in a long 
conical tube entering the freezing chamber, and this 
tube forms a warm water casing round the freezing 
water supply pipe ¢, which has a tap / at the top, re- 
gulated to admit the exact quantity of water required. 
Only by this arrangement could the outlet of the pipe 
c be kept clear of ice. The cylindrical vessel A made 
of cast iron has inside it a copper lining which does 
not fit the cast-iron casing closely, and into the jacket 
so formed steam is admitted when the ice block is 
complete, thus assisting its discharge ; the steam enters 
by asmall cock d. The copper lining has a diameter 


of 214 in. at top, and 274 in. at bottom, and a height | : ! : 
| which is contained in the acid as it leaves the concen- 


of 6 ft. 6 in. ; the ice blocks generally produced are 


about 5 ft. high, and weigh six hundredweight. The | J 
|of a set of heating pipes in the heater J, through 


production of six of these blocks formed simultaneously 
requires fifty-five minutes or one hour; the hinged 


bottom e, which is packed with an india-rubber ring, is | 


then opened by unscrewing the bolt shown ; steam is 
admitted at d, and the ice blocks R drop out into suit- 
able receptacles. The bottom lid is then screwed up 
again, the air pump set to work and the process | 
starts afresh. 

The ice which we saw on our recent visit was of pure 
white opaque appearance, much like frozen milk, an 
appearance no doubt due to the enclosure of infinitely 
fine bubbles containing air, and we are assured that in 
consequence of this enclosed air this ice does not melt 
nearly so rapidly as transparent block ice. This 
quality the consumers will no doubt soon be able to 


| 


| 


| 


test, and they may then be disposed to abandon a| 


rather deeply-rooted prejudice against opaque ice. _ 
By means of a valve S each two of these freezing 
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DIAGRAMS FOR TORSIONAL STRESS. 


worked as circumstances require. The absorber B, 


fitted with a revolving agitator, is a cast-iron cylinder | 


334 in. in diameter and about 23 ft. long, filled to about 
five-eighths of its capacity with concentrated sulphuric 
acid of 60 deg. Beaumé. The whole is enclosed in a 
cooling tank of wrought iron, in which cold water 
circulates. When, after the manufacture of three or 
four charges of ice, the acid has become diluted to 
about 50 deg. Beaumé, it has to be reconcentrated, and 
this, as already explained, is done by heat provided 
by steam and under a vacuum in the concentrator L. 
This concentrator is a cast-iron vessel 4ft. 6in. in 


diameter, 7 ft. 6in. high, fitted with a conical top, | 


into which joins the suction pipe T of the air-pump P. 
The latter is an ordinary single-acting air-pump, 
64 in. in diameter, 12in. stroke, working at an average 
of forty-six double strokes per minute. The concentrator 
is lead lined, and contains four independent coils of 
heating pipes (also lead covered), through which live 
steam of about 50 1b. pressure passes on its way to the 
engine, which drives the pumps. To utilise the heat 


trator, the concentrated acid passes round the outside 


which the cold acid from the tank H enters the con- | 


centrator. This heater is fitted with fifty-five lead 
pipes, fin. inside diameter, and 10ft. long, and 


| while by this arrangement the acid enters the concen- 


trator fairly warmed, the concentrated acid collected 
in tank N is considerably cooled. 

It will no doubt be astonishing to many that, with 
the exception of the concentrator and heater, none of 
the acid reservoirs are lead lined, but we have it on 
the authority of Dr. Hopkinson that only at the 
temperature of concentration, perhaps 300 deg. Fahr., 
does the diluted acid affect the cast iron appreciably, 
and that no deteriorating influence could be detected 
by him in a plant which had been at work for nearly 
two years. 

Turning now to the air-pump Fig. 2, it will be 
noticed that it consists of two pumps, a larger one 


chambers can be shut off, and two, four, or six may be | 314 in. diameter, and 193 in. stroke, and a smaller one | Central Railways. 


82 in. in diameter, and 8} in. stroke, each pump making 
about forty-five double strokes per minute. The 
suction pipe i conveys the air and moisture from the 
absorber to the large pump, which is double-acting, 
having two suction valves a and b, and two delivery 
valvescandd. The air then passes by the pipe K 
into the injection condenser }, where the remainder of 
the vapour is condensed, and the air is then discharged 
through the single-acting pump 2 into the atmosphere 
at o. The suction valves aand b are held to their seats 
by springs e and f, and are actuated through an 
eccentric cai on the crankshaft of the pump (this cam 
only opening the valves), while the two pumps are, as 
will be seen on reference to Fig. 1, coupled to opposite 
ends of a beam. The suction valve motion is arranged 
in such a manner that the suction valves are not 
| opened at the end of the stroke, but remain closed 
| until the piston has already performed part of its return 
stroke ; indeed, until the air compressed at the end 
| of stroke has again expanded to the pressure of the 

air in the suction pipe, and the suction valves are 
| closed again by the action of the springs ¢ and f/, when 
| the piston is close to the end of its stroke. When the 

pump is first set to work, the air to be discharged by 
| the piston A would be of considerable pressure, and a 
|more powerful pump would be required than it is 
| necessary to provide for regular working. To overcome 
| this difficulty a valve, Fig. 5, which may be called a 
| leakage valve, is provided, and set, by the spring +r. 

to the pressure at which the pump is intended to work 
| (about 1.5 lb. per square inch). This valve communi- 
| cates by two passages s and ¢, with the delivery and 
| suction side of the large pump. Until, therefore, the 
| pressure of the air in the absorber is reduced to 1.5 lb., 
| the surplus will always leak back from above or below 
| the piston to the suction. 

The piston h, of which a detail is shown in Fig. 3, 
| is a cast-iron piston with cast-iron ring a ; behind the 
| latter is inserted the india-rubber ring 4 held in posi- 
| tion by the metal ring¢; through a valve g and pipe p 

atmospheric air enters the piston, and being admitted 
| through a series of holes behind the rubber packing, 
| tends to tighten the piston ring to the cylinder face. 
| A detail of this air inlet valve is shown in Fig 4, which 
| needs no further explanation. The pump works admir- 
ably, and being externally painted with several coats of 
varnish, and all joints being constantly kept witha 
| fluid seal, a vacuum of one millimetre of mercury or 
| 4 in. water pressure can be produced and maintained 
| by it. 
| The whole plant is driven by a small steam engine. 

A six-horse Clayton and Shuttleworth engine working 
| with steam which has previously served for concen- 
| trating the acid, is employed at the Aylesbury Dairy 
| Company’s place, while in Berlin a small Corliss engine 
| with cylinder 10? in. in diameter and 204 in. stroke, 
| working with a boiler pressure of about 50 lb., and 
|running at fifty-six revolutions, is employed. From 
| this engine indicator diagrams were taken by Dr. 
| Hopkinson, and these show that an average of three 
| indicated horse power is required to work a plant pro- 
ducing 15 tons of ice per day of twenty-four hours, and 
he calculates that with one ton of coal 12} tons of ice 
may be produced, while the loss of acid could not 
amount to 6d. per day. Taking into account first cost 
and depreciation, Dr. Hopkinson further states that 
the cost to produce one ton of ice would be 5s. per ton, 
while where a large plant of several machines is worked 
this cost might be reduced to 3s. 4d. per ton. The 
attendance required for this ice-making plant is but 
small, and two men can perform all the duties neces- 
| sary. 

For refrigerating purposes, and for the production of 
transparent ice, plants are now being laid out, and we 
hope shortly to be able to place the designs before our 
readers. The system is not only an important one for 

ice making, but also one of great interest for a variety 

| of purposes, and we shall watch its further progress 

| and its adaptation to various cther industries, and keep 

}our readers informed of any interesting novelty in 
reference to it. 











QUEENSLAND Ratitway.—A line has been opened from 
| Brisbane to Sandgate. This line, which is a little over 
twelve miles in length, connects Brisbane with a populous 
watering place, and is expected to develop a large sub- 
urban passenger traffic. A short branch of the lire runs 
| toa race course at Eagle Farm. The first section of the 
| Tassifern Railway, from Ipswich to Harrisville, is ap- 
| proaching completion. The contractors for the short line 
| to connect South Brisbane with the Southern and Western 

line at Oxley, are pushing on the work and making fair 
progress. Tenders have ) Sot called for the extension of 
| the Northern Railway, at present open over fifty miles 
from Townsville, and in course of construction as far as 
| Charters Towers, from the Towers to Norwood, a further 
distance westward of nearly seventy miles. This will be 
| an important extension, as when it is completed the rail- 
| way will tap a large extent of fine pastoral country, on 
| the waters of the Upper Flinders and the Diamantina. 
| The Queensland Government are also calling for tenders 
| for a number of wagons, vans, &c., for the carriage of 
| live stock on the Queensland, Southern, and Western and 


| 
| 
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7 THE COMPARATIVE STRENGTHS OF STEEL CASTINGS AND STEEL AND IRON FORGINGS. 
3 fullo Ving series of tests are those refervet to by us upon page 406; they were carried out at the works of Mossrs. John Spencer and Sons, of 
, to illustrate the comparative merits of bars cut from steel crankshafts and crank webs under different conditions of strains : : 
TABLE No. IL—TENSILE TESTS. 





— Forged Iron. Steel Castings. Steel Forgings, 
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TABLE No II.—TRANSVERSE TESTS. 





Forged Iron, 


Steel Castings. 


Steel Forgings. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market. — The pig iron warrant 

market opened somewhat dull last Thursday morning, 

and prices receded to the extent of 24d. per ton. 


were trinsactions in the morning at from 50s. 94d. to | 
50s. 84d. cash, also at 51s. one month ; and at the close | 
sellers were asking 50s. 9d. cash and 51s. 04d. one month, | 
The market was easier in the after- | 
noon, with business reported at from 50s. 94d. down to 
50s. 74d. cash, also at 51s. O$d. down to 50s. 104d. one | 
month, the close being sellers at 50s. 74d. and 50s. 11d. | 


and buyers near. 


cash and one month respectively. Though irregular, 


Friday’s market was a shade better, and transactions | 
rted on forenoon ’Change at from 50s. 84d. up | 


were re 
to 50s. 10d. cash, and the close was buyers offering 50s. 9d. 
cash and 51s. one month, with sellers near. usiness 
was done in the afternoon at 50s. 9d., 50s. 8d., and again at 
50s. 9d. cash, and 51s. one month, the top prices ruling at 
the close of the market, and sellers wanting 4d. per ton 
more. Monday’s market was dull and flat, even though 
the shipments for last week were reported to be very 
good.4;There was a steady decline in prices, but at 
the close they were a fraction over the lowest quotation, 
and the decline on the day was equal to 4d. per ton. Some 
business was reported during the forenoon at from 50s. 8d. 
(1d. under the final transaction at close of last week) 
down to 50s. 6d. cash, and at 50s. 10d. one month, the 
close being buyers at 50s. 6d. cash and 50s. 94d. one 
month, and sellers asking 4d. perton more. Iron changed 
hands in the afternoon at from 50s. 6d. down to 50s. 44d. 
cash, also at 50s. 94d. down to 50s. 8d. one month, and 
there were buyers at the close offering 50s. 5d. cash and 
50s. 84d. one month, and sellers asking 3d. more per ton. 
The market was somewhat dull yesterday morning, and 
the quotations were slightly under those of the previous 
day. A recovery subsequently took place, however, and 
the close was 1d. per ton over that of Monday. Trans- 
actions were reported in the morning at from 50s. 6d. 
down to 50s. 4d., and again back to 50s. 5d. cash, and 
froin 50s. 83d. to 50s. 74d. one month, the close | 
buyers at 50s. 44d. cash and 50s. 74d. one month, an 

sellers near. The afternoon quotations ranged from 50s. 5d. 
to 50s. 6d. cash, and from 50s. 8d. to 50s. 94d. one month, 
the market closing with buyers offering 50s. 6d. cash and 
50s. 9d. one month, and sellers asking 4d. more per ton. 
Business was done during this forenoon’s market at from 
50s. 7d. to 50s. 11d. cash, also at from 50s. 10d. to 51s. 2d. 
one month, the market closing with buyers at 50s. 11d. 
cash, and 51s. 2d. one month and sellers near. In the 
afternoon business was done at from 50s. 11d. down to 
503. 9d. cash, and from 51s. 14d. to 51s. one month; and 
later on sellers were asking 50s. 10d. cash, and 51s. 1d. 
one month. Alike as regards the home consumption and 
the forward demand, the Scotch iron trade remains in a 
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sound and satisfactory condition, and the prices for 
makers’ iron are well maintained. Warrant iron, how- 
ever, is comparatively neglected, and there is a decidedly 
drooping tendency in the prices of the same, which is 
chiefly » be to the fact of purchasers having bought ex- 
tensively when the prices began to advance a few weeks 
ago. A reaction such as has resulted almost invariably 
follows heavy purchasing for forward delivery. There 
is a fair amount of business doing on the United States 
account, and there is likewise a fairly moderate de- 
mand from the Continent, choice brands of No. 1 iron 
are in good demand; but they are somewhat scarce, 


Hematite pig iron is meeting with only a quiet demand, 
and holders are quite willing to accept lower prices than 
those recently quoted. At one of the iron works in Ayr- 
shire an additional blast furnace has been blown in, thus 
making 114 now in actual operation, as against 105 at this 
time last year, and 116 two years ago. Last week’s ship- 
ments of pig iron amounted to 13,058 tons, as compared 
with 14,199 in the preceding week, and 12,451 tens in the 
corresponding week of last year. In the United States 
| 1489 tons were sent: to Canada, 370 tons; to India, 
| 330 tons; to France, 455 tons; to Italy, 470 tons; to 
i Germany, 2363 tons; to Russia, 1340 tons; to Holland, 
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865 tons; and lesser quantities to other countries. The 
stock in Messrs. Connal and Co,’s public warrant stores 
is still diminishing, the total yesterday afternoon being 
620,360 tons. 

Engineering Trades.—The engineering trades of the 
Glasgow district and various towns in Lanarkshire, 
Renfrewshire, Ayrshire, and Dumbartonshire, are ex- 
ceedingly busy—almost every department participating 
in the briskness. In the locomotive branch there are 
many orders in hand both for home and for foreign and 
colonial railways. Even with the benefit of double shifts 
of workmen it is impossible to get the work turned out as 
fast as it is wanted. Enormous quantities of machinery 
are being despatched from the Clyde every week to all 
parts of the world. 

The Coal Trade.—Prices have now very generally been 
advanced for all classes of coal, and in some instances the 
Lanarkshire coalmasters have agreed to ask another 
advance from their customers at the end of this month in 
order that they may be enabled to concede an advance of 
wages to the miners to the extent of 6d. per day. Similar 
action is being taken by the coalmasters of Fife and 
Clackmannan and Mid and East Lothian. There is a 
very great activity in all the leading colliery districts, the 
demand for home consumption, as well as for shipment, 
being exceedingly strong. 

The Ship Joiners’ Strike.—This dispute seems now to 
have entered upon the first stage towards a settlement, 
Sir Donald Currie, M.P., having undertaken to assist in 
bringing about, and to preside at, a conference which is 
to be held between representatives of the employers and 
the workmen. 


Institution of Engineers and Shipbuilders.—The first 
general meeting of the twenty-sixth session of the Insti- 
tution of Engineers and Shipbuilders in Scotland was held 
last night. Councillor James Reid, president, in the 
chair. The president, in his inaugural address, referred 
to the prosperity of the Institution as evidenced by the 
increase of membership, the numbers added during the 
past year being four life members, twenty ordinary 
members, one associate, and twenty graduates. He gave 
an account of the railway system of this country, and its 
relation with the shipping trade—the inception and 
development of the greatest industrial movement of our 
time. Having referred to the earlier engines, he men- 
tioned that his firm (Messrs. Neilson and Co.) were at 
present constructing locomotives with twelve wheels, and 
weighing in working order 72 tons. During the year 1881 
upwards of 623,000,000 passengers travelled by railway in 
this country, made up of 6 per cent. of first class, 105 per 
cent. second class, and 83} per cent. third class. The 
length of railways in the country was now 18,175 miles, 
and belonged to 410 companies. The two principal 
Scotch lines—North British and Caledonian—were 1831 
miles long. The capital raised for the construction of 
railways in the United Kingdom up to the end of 1881 
was seven hundred and forty-five millions sterling. Of 
36,000/., the average cost for construction per mile of 
railway over the kingdom, 2000/. was for law and Par- 
liamentary expenses. In the case of the Great 
Northern Railway, the law and Parliamentary ex- 
penees amounted to no less than 590,235/. He alluded 
to the progress which had been made in _ shipbuild- 
ing, and in the construction of commercial docks at 
various parts of the kingdom. On the motion of Mr. 
J. L. K. Jamieson, a hearty vote of thanks was accorded 
to the president for his address. A discussion afterwards 
took place on the paper read at the close of last session by 
Mr. Hogg on ‘‘ St. Enoch Railway Station.” 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Miners’ Agitation.—There appears every indica- 
tion that the miners in this district will obtain the ad- 
vances of wages they demand. Negotiations are being 
entered into in several places with them. They ask 
generally for a rise of 15 per cent. on present wages. In 
several instances an advance of 5 per cent., and in one or 
two cases of 10 per cent., has been granted ; but the coal- 
owners in the great majority of cases decline to concede 
any advance, declaring the application to be premature, 
and one which will, if persisted in, cause a disastrous dis- 
turbance to trade. 


Proposed New Yorkshire and Lancashire Railway.—A 
new railway scheme is being promulgated in Lancashire 
to compete with the Lancashire and Yorkshire Railway 
from Leeds to Liverpool. It is to be styled the Yorkshire 
and Lancashire Railway and Tramways Company, and 
the preliminary surveys are now being made. The route 
from Liverpool to Yorkshire will be considerably 
shortened by the intended new railway, and there is no 
doubt if the project goes forward it will meet with the 
cordial support of the public bodies, some of whom have 
been already privately consulted. 

Chesterfield and Derbyshire Institute of Engineers.—A 
a meeting of the members of the Chesterfield and 

erbyshire Institute of Engineers was held last Saturday 
afternoon in the lecture room of the Stephenson Memorial 
Hall, Chesterfield, the president, Lord Edward Cavendish, 
M.P., occupying the chair. The chairman, in opening 
the proceedings, said, ‘‘ Perhaps it was rather soon to 
F sen confidently upon any great revival in trade, but 
they were inchned to believe that things were now 
improving. But whether they had good trade or bad 
trade he imagined that it was the engineer’s business to 
do all he could to get work done as cheaply as possible, 
and also to prevent accidents as much as was possible. 
One of the papers to be read that day was on compressed 
air, and by the application of compressed air the object 
was to get coal cheaper; and the experiments with coal 





dust were intended to give them information which would 
assist them in preventing the lamentable accidents which 
occasionally occurred. Therefore, both subjects were 
useful, and such as should be discussed by the members 
of the Institute ; and as long as such questions were taken 
up by that Institute, he felt convinced they would be 
doing a great amount of good. The members then pro- 
ceeded to discuss the following papers on compressed air, 
viz.: Mr. D. P. Morrison ‘‘On the Application of Com- 
pressed Air to Coal Mines ;” Mr. Joseph Timm’s paper 
entitled ‘‘The Connexion between Heat expended and 
Work thereby done ; also the use of Compressed Air as a 
Transmitter of Power theoretically considered ;” and the 
late Mr. C. T. Owen’s paper on ‘‘A compensating Air 
Compressor.” Mr. J. A. Longden’s paper on “ Pit 
Ponies,” and the report of the Coal Dust Experiments 
Committee, were also briefly discussed. In reference to 
the late Mr. C. T. Owen’s paper on “ A compensating 
Air Compressor,” Mr. Stokes said a machine had been 
made at the works of Messrs. Oliver and Co., Limited, 
Chesterfield, from the drawings of Mr. Owen, and he 
gave some particulars as to the work it was able to 
accomplish. He had no doubt that Mr. Oliver would be 
willing to show the machine to any member who desired 
to see it. The machine simply existed in theory when 
Mr. Owen read his paper to the Institute, and he thought 
it was due to his memory to state that it had now been 
constructed, and, after a practical test, fully answered 
what was expected of it. Some discussion took place on 
the report of the Coal Dust Experiments Committee, but 
on the suggestion of Mr. Evans it was decided to 
ostpone its conclusion until after the report of the 
Royal Coal Commission on Accidents in Mines had been 
published. Papers on the following subjects were 
taken as read: ‘‘On Mining Coal by Compressed Lime, 
under Sebastian Smith and Moore’s Patent,” by Mr. 
Sebastian Smith, Shipley, Derby ; ‘‘ The Manufacture of 
Coal Gas, and its Application to Artificial Illumination.” 
Fifth paper of the series. ‘‘ Distributing Apparatus, 
Meters, Burners,” &c., by Mr. Charles Edwin Jones ; and 
the ‘‘ Electric Exhibition at the Crystal Palace, London ; 
closed June 3, 1882,” by Mr. G. Smith, Nottingham. 
Mr. C.fE. Jones, with the permission of the meeting, read 
the part of his paper having reference to the modes of 
measuring gas. He showed several forms of meters in 
action, and explained their construction. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on Change at Middlesbrough, but very 
little business was done. Messrs. Connal and Co., the 
warrant storekeepers here, had a stock of 103,896 tons, 
which is a decrease of 722 tons, compared with last week. 
In Glasgow they hold 621,495 tons. No. 3 Cleveland pig 
was quoted 44s. 3d. to 44s. 6d. per ton. Shipments con- 
tinue good and the exports show that a large volume of 
trade is being done. 


The Manufactured Iron Trade.—In the manufactured 
iron trade there is no alteration. All the works are in 
full swing, and there are orders on the books which will 
keep the mills and forges occupied for the next six months. 
Ship plates are quoted 6/. 15s., bars 67. 5s., and angles 6/7. 
per ton, less the usual discounts. 


The Board of Arbitration.—By a large majority the 
ironworkers of the North of England have decided to con- 
tinue the Board of Arbitration, which for years has been 
the medium of settling trade disputes and wages questions. 
It would have been a great misfortune if the men had 
allowed the Board to collapse before they had formulated 
some better means of amicably settling trade disputes. 
The men have shown a further proof of their good sense 
by selecting Sir Joseph Whitwell Pease, Bart., M.P., as 
arbitrator in the wages question which is now before 
the Board. It is expected that Sir Joseph will fix an 
early date for the arbitration, and that the question will 
be decided without any loss of time. 


Proposed Technical School for Middlesbrough. — Mr. 
Barnard Samuelson, M.P., who is largely interested in 
the Cleveland iron trade, has for some time advocated the 
establishment of a technical school for Middlesbrough. 
During the present week, at 4 public meeeing held at 
Middlesbrough, Mr. Samuelson delivered an address on 
higher and technical education, and a resolution was 
passed affirming the desirability of establishing a tech- 
nical school suitable to the industries of the district. Mr. 
Isaac Lowthian Bell, Mr. David Dale, and other gentle- 
men, are much interested in the subject, and it is believed 
that there will not be any difficulty in raising the requisite 
amount of money to start a technical school. 

The Coal and Coke Trades.—There is no change in the 
coal and coke trades. 





NOTES FROM THE SOUTH-WEST. 

The Rhondda Valley.—As a result of a recent visit of 
the directors of the Taff Vale Railway to the Aberdare, 
Merthyr, and Rhondda Valley, it has been decided to 
erect stations at the following places: Penrhiwceiber, 
Merthyr Vale, and Ynyshir. St as transpired that the 
station at Penrhiwceiber will be proceeded with at once. 


The Tredegar Steel Works.—Some necessary repairs in 
the Bessemer department at the Tredegar Steel Works 
have been executed. Steel rails are now being rolled off 
in three lengths of 24 ft. each direct from the cogging mill 
without going through the process of re-heating. 

Swansea.—The shipping trade of the past week was 
active. The steam coal Clearances were 30,229 tons, as 
against 25,255 tons the previous week, showing an increase 





of 4974 tons. Patent fuel was represented by 7086 tons, 
as against 2440 tons, an increase of 4646 tons. The iron 
trade continues in a satisfactory state, the recent improve- 
ments being well maintained. 

A New Carrying Company.—A short time since we 
stated that a company was being formed in Bristol for 
the purpose of developing the water ways of the Midlands 
and the West of England for the carriage of heavy goods, 
and the scheme is now perfected. The prospectus of the 
company, which is called the Midland, Western, and 
Metropolitan Canal Carrying Company, Limited, will be 
issued in a few days. The proposed capital of the com- 
pany is 200,000/., and it is farther contemplated to raise 
30,000/. in 5 per cent debentures. The company has been 
formed for the purpose of providing increased facilities 
for the carriage and distribution of merchandise between 
Bristol and London and the Western and Midland coun- 
ties, and generally for carrying on the business of carriers 
by river, canal, railway, and otherwise, and for the 
warehousing of goods. It is believed that the existing 
canals and water ways can be profitably utilised, and 
that warehouse accommodation in the centre of the city 
can be turned to advantage. The company has acquired 
a lease, with the option of purchase, of the Wilts and 
Berks Canal, of about 69 miles, from a junction with the 
Kennet and Avon Canal at Sessington, near Bath, to the 
Thames at Abingdon. The company has also arranged 
for the purchase of large warehouses fronting the floating 
harbour, formerly forming part of the counterslip sugar 
refinery. 


Cardiff Docks.—The Marquis of Bute has declined to 
negotiate with a deputation from the Cardiff Town 
Council for the sale of Cardiff docks. His lordship inti- 
mates, however, his willingness to negotiate with any 
public body composed of freighters, shippers, and others 
Interested in the trade of the port. 

Newport.—No diminution of previous activity is notice- 
able; on the contrary, business would appear to wear 
even a more favourable aspect. A moderate quantity of 
iron, &c., has been got away, but there has been no note- 
worthy movement in this department of business during 
the past week. Ofiron ore, there has been a fair import, 
and, while freight quotations from Bilbao are slightly 
easier for single voyages, quotations over any period are 
still characterised by firmness. A return to the use, to 
some extent, of Welsh ore for iron making, is being advo- 
cated. Last week’s clearances comprised 51,047 tons of 
coal. Of iron, &c.. 6074 tons were sent away, principally 
to New York and Montreal. From Bilbao there came to 
hand 10,670 tons, and from other places 145 tons of iron 
ore. 


Bristol Tramways.—Mr. J. C. Robinson, the general 
manager of the Bristol tramways, has resigned his position 
in connexion with that undertaking, having secured an 
appointment, or rather partnership, with a London mer- 
cantile firm. 

Cardiff.—The quantity of tonnage in port has been 
heavy, and colliery proprietors have been able rapidly to 
dispose of all the coal which has been sent down for ie 
ment. Some houses have during the past few weeks con- 
cluded engagements for 1883, but as a rule this buying has 
been done by merchants who are compelled to contract 
fora certain quantity. Small steam coal remains firm. 
Iron ore has come forward in moderate quantities. Last 
week’s clearances comprised 137,062 tons of coal, 3453 tons 
of iron, 5365 tons of patent fuel, and 800 tons of coke, 
The imports comprised 17,250 tons of ore from Bilbao, and 
832 tons from other places. 

The Proposed Freighters’ Dock at Cardiff.—The promoters 
of the scheme for the construction of a dock and railway 
at Barry continue to push forward their preparations for 
the prosecution of an application for power in the ensuing 
session of Parliament. They are now promised the sup- 
port of a number of the shipowners of Cardiff, and for this 
reason they appear more confident than ever of success. 
A committee appointed by the shipowners had a meeting 
with the committee of the freighters, and discussed the 
basis of a joint action in the matter. Arrangements were 
made by which the shipowners should become subscribers 
to the scheme, and should give it their support in Parlia- 
ment. 








New ZEALAND Harsours.—A question of no small local 
interest is agitating the public mind of Auckland at pre- 
sent. It is understood that Sydney, as the head-quarters 
of the Australian squadron of Her Majesty’s Navy, is 
becoming more unsuitable as the size of vessels on the 
station is being increased. H.M.S. Nelson has apparently 
brought the matter to an issue. This vessel draws 29 ft., 
and at present the eastern channel over the bar at the 
mouth of Sydney Harbour has been scooped out, at great 
expense, to admit vessels to enter at low water drawing 
27 ft. It is evident that such a harbour must be emi- 
nently unsuitable to be the head-quarters of a squadron 
containing vessels drawing 29ft. The rise and fall of the 
tide at Sydney is only 4ft., so that little advantage is 
oe by the flood tide. The Nelson has been at 

Wellington recently, and it is whispered that Commodore 
Erskine’s object in visiting New Zealand at present is to 
select a more suitable port than Sydney as the head- 
_—- of the squadron he commands. The harbour of 

‘ort Chalmers, the Port of Dunedin, has a shallow and 
dangerous bar at the entrance, with only some 19 ft. to 
20ft. of water, and is therefore wholly unsuitable. 
Lyttelton was believed to have a chance of being selected, 
but the commodore found that this harbour, though 
possessing sufficient depth of water, had not sufficient 
room for the squadron. He has, therefore, deemed it 











necessary to pay it a visit. Wellington possesses a good 
harbour, and it is said that the choice will be between 
Auckland and Wellington, 
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BLAST FURNACE AT TROFAIACH, STYRIA. 





A FORTNIGHT since* we described and illustrated 
by sections, the blast furnace at Prince Schwarzen- 
berg’s Iron Works, at Trofaiach, one of the works 
recently visited by the Iron and Steel Institute, and 
with the present issue we publish as a supplement an 
**ink photo” of this furnace which serves well to show 
the generalappearance of the works as well asthe nature 
of the Styrian iron-producing country. Trofaiach is one 
of several places in the district whose present namesseem 
to be merely corruptions of Latin ones dating from the 
time when the Romans made ‘ Ferrum noricum” from 
the easily quarried ore. The name Trofaiach is said to 
be derived from tres viae, as being the meeting place 
of three roads, as Trafis from tres fossae, and Trafoi 
(in Tyrol) from fres fontes. The dimension of the 
furnace we need not recapitulate, it is 52 ft. 
high, was built in 1871-2, and forms in every respect 
one of the latest and most perfect examples of Styrian 
blast furnace construction. The square tower seen in 
the drawing is the Gicht-thurm, or charging tower, 
containing the water hoist, on the left of it is the blast 
furnace, the building in front of which covers the pig 
bed. The pig store is on the extreme left, the calcining 
kilns being behind and not seen; fuel stores are on the 
right. Room is left for a second furnace, with all 
accessories ; on to right of this hoist tower. 

Under ordinary circumstances the furnace smelts 
30 tons of pig per twenty-four hours, but it can be 
pressed to 40 tons per twenty-four hours, or, say, 
14,000 tons per annum. The capacity of the furnace is 
1980 cubic feet. When everything is working well it 
uses only 13 cwt. of charcoal per ton of (white) iron, 
and makes 46 per cent. of iron out of the calcined ore 
whose analysis has already been given. The iron is run 
about every two hours, 25 tons ata time. With these 
conditions as to working the furnace has to be blown 
out in from five to six years. 


* See ante, p. 347. 
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DEFENCES OF VicTortA.—The Victorian Government has | 


placed an item of 110,000/. on the estimates for the current 
year for defence works. This sum is to be expended in 
aid of the completion of Sir W. Jervois’s scheme, and a 
Bill is to be introduced at once for an expenditure of 


300,000/. by way of advance from the Treasury with the | 














201 | 











| view of placing the port of Melbourne in an impregnable 
| condition. Sir W. Jervois’s proposition was to expend 
| 380,000/. on forts and batteries ; but in conjunction with 
Colonel Scratchley, he has reconsidered his scheme and 
has agreed to a modified plan which will reduce the outlay 
| by about 120,0007. A proposed fort in the South Channel 
| is to be reduced in strength, but it will still be powerful 
| enough for the object in view. There has been expended 
on Western Port Swan Island, (Queen’s Cliff, and in the 
South Channel, 45,163/.; and an additional 49,000/. is 
required for works and guns. The South Channel foit 
will cost 80,000/.; 20,000/. will be required for torpedo 
defences, 5000/. for reserves Of ammunition, 18,000/. for 
batteries at western port, and 10,0002. for contingencies, 
making an aggregate of 215,000/, 
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NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, November 3, 
1882. Meeting at the Memorial Hall, Albert Square (South-street 
corner) Manchester. The chair will be taken at 3 o’clock p.m. by 
the President, Mr. Percy G. B. Westmacott. The ballot will take 
place at the meeting for the election of new members; also the 
nomination of the officers for election at the next Annual General 
Meeting. The followers papers will be read and discussed at the 
meeting ; ‘‘On the Fromentin Automatic Boiler Feeder,” by Mr. 
John Hayes, of London. ‘‘On the Automatic Screw Brake,” by 
W. Parker Smith, of London. ‘On a Centrifugal Separator for 
— of different Specific Gravities,” by Mr. W. Bergh, of 

ondon. 


Notice. —With the present issue we publish as a 
supplement an ‘ink photograph” of a charcoal 
blast furnace, at Trofaiach, Styria. The descrip- 
tion of this illustration will be found on page 404. 
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ASTRONOMERS AND ENGINEERING. 
WuEn the late Sir Thomas Bouch was asked at the 
Court of Inquiry on the Tay Bridge disaster why 
he had made the Tay Bridge so much weaker than 


—»——---— 





other tall viaducts previously built by himself, he re- 
plied that his former notions as to the force of wind 
had been modified in consequence of a statementof 
Sir George Airy, the late Astronomer Royal, in a 
report on the proposed Forth Bridge, to the effect 
that ‘‘ the greatest wind pressure to which a plane 
surface like that of the bridge will be subjected in 
its whole extent is 10 lb. per square foot.” Sir 
Thomas Bouch unfortunately accepted the Astro- 
nomer Royal’s dictum instead of conforming his 
practice to that of the engineering world generally, 
and to this mistake Sir Thomas attributed the 
disaster of the Tay Bridge and the suspension of the 
works of the Forth Bridge. How widely mislead- 
ing was Sir George Airy’s report will be evidenced 
by the fact that the Board of Trade, after taking 
much scientific evidence, came to the conclusion 
that 56 lb. instead of 10 lb. was the wind pressure 
which it was expedient to provide against. If Sir 
Thomas had followed Continental practice he would 
have provided for 55 lb., and if he had consulted his 
‘* Tredgold”” instead of seeking new lights from the 
Astronomer Royal, he would have taken 40 lb. with 
a factor of safety of four, and the Tay Bridge, if of 
that strength, would of course be standing at the 
present moment, and seventy-five lives and a 
million pounds expenditure would have been saved. 

The preceding is not the first occasion on which 
an Astronomer Royal has grievously misled an 
engineer. When in the year 1799 Telford proposed 
to bridge the Thames by an arch of one span, as 
Sir Joseph Bazalgette proposes to bridge it now, 
the Astronomer Royal of the time,* Dr. Nevil 
Maskelyn, F.R.S., was requested by a Select 
Committee of the House of Commons to report on 
Telford’s design and to make suggestions. The 
whole matter is fully set forth in vol. xiv. of the 
House of Commons Reports, 1793-1802, but we 
have only space to refer toafew gems. Telford’s 
design was for a cast-iron arched bridge having a 
span of 650 ft., a rise of 65ft., arched ribs 9ft. in 
depth, and ornamental spandril filling‘of the usual 
character between the arch and the roadway. One 
of the questions put to the Astronomer Royal was 
whether this cast-iron arch would act as a stone 
arch and exert a thrust on the abutment, or whether 
it must be looked upon as ‘‘one frame of iron.” 
Dr. Maskelyn replied that it would be desirable 
‘*to connect the ironwork of which the bridge shall 
be composed in the strongest manner that can be 
devised, whereby the whole may be considered as 
one frame of iron. Hereby we shall avail ourselves 
of the great strength of iron, with this additional 
benefit, that all lateral thrust against the abutments 
will be in a manner taken off, and the bridge will 
rest by its two ends, with a simple perpendicular 
pressure upon each abutment.” . He further states: 
‘‘The thickness of the rib-frames should be 
diminished more and more in going from the centre 
to the extremities of the bridge; and that in the 
inverse ratio of the square of the height of the 
perpendicular section above the arch.” We can 
picture to ourselves Telford’s bewilderment on 
being told that his arch would exert no thrust and 
that the ribs should be proportioned in the occult 
manner laid down by the Astronomer Royal of 
1799. 

A letter from the late Astronomer Royal, Sir 
George Airy, recently published by a scientific con- 
temporary, forcibly recalls the preceding incident. 
Nothing daunted by the consequences of his advice 
to the late Sir Thomas Bouch, he now invites Mr. 
Fowler and Mr. Baker to give up their girder design 
and revert to the original design on the suspension 
principle. Sir George in reporting on Sir Thomas 
Bouch’s design of 1873, says, ‘‘I have no doubt of 
the perfect success of this bridge, and I should be 
proud to have my name associated with it.” As all 
the world knows the works were commenced, but 
were quickly abandoned and the contractors com- 
pensated, when public attention was directed by the 
Tay Bridge disaster to the incurable defects of the 
proposed suspension bridge. Sir George Airy, 
however, retains his original views as to the advan- 
tages of the old design, and he therefore sets him- 
self seriously to work to demolish the amended plan 
agreed upon by Messrs. Fowler, Barlow, Harrison, 
and Baker on the part of the railway companies ; 
Colonel Yolland, General Hutchinson, and Major 
Marindin on the part of the Board of Trade, and 
Select Committees of both Houses on the part of 
the Government. 


late Astronomer Royal arrives at his conclusion that 








and the suspension bridge approv 
proceeded with. 

First of all, Sir George ‘‘ supposes” one of the 
cantilevers ‘‘to be planted vertically, say in St. 
Paul’s churchyard,” and asks ‘‘ would the citizens 
of London in the churchyard feel themselves in 
perfect security? I think not, and I claim the 
same privilege of entertaining the sense of in- 
security for the proposed Forth Bridge.” The 
cantilevers being thus very quickly disposed of 
without encumbering the argument by any such 
unimportant details as stresses on the metal or 
factors of safety, Sir George is free to address 
himself to the more general question of ‘‘ buckling.” 
‘*T am not aware,” he writes, “whether a theory 
of buckling finds place in any of the books which 
treat of engineering in a somewhat mathematical 
form.” Ordinary individuals would probably have 
condescended to inquire, or to have referred to an 
encyclopedia, but the late Astronomer Royal merely 
remarks ‘‘in the total absence of experiment or 
explanation I may be permitted to express a doubt 
of safety,” and so disposes of the struts in the 
proposed bridge, again without obscuring the clear- 
ness of his conclusions by the introduction of calcu- 
lations or experimental results. 

The final blow, however, by which Sir George 
Airy hopes to dispose once and for all of the girder 
design, is the following: ‘‘In the proposed Forth 
Bridge, there is risk of danger of the most serious 
kind, which may, perhaps, surpass all other dangers. 
It arises from the horizontal action of the wind on 
the great projecting brackets and its tendency to 
wrench them laterally from their attachments. This 
ruinous force depends not simply on the magnitude 
of the wind’s pressure, but also on its leverage. 
This leverage is considerably greater in the instance 
of the proposed Forth Bridge than it was in that of 
the unfortunate Tay Bridge, and we may reason- 
ably expect the destruction of the Forth Bridge in 
a lighter gale than that which destroyed the Tay 
Bridge.” 

The advantage of high mathematical attainments 
in the simplification of calculations will now be 
apparent to the youngest students. It will be seen 
that the strength and weight of a structure have 
nothing to do with its stability. This in its way is 
quite as fine a sample of logical deduction as that of 
Dr. Maskelyn with reference to the thrustless arch. 
It is sufficient, however, in Sir George Airy’s 
opinion to justify the statement that ‘‘my own 
unpression is that the proposed construction is not 
a safe one, and I should be happy to hear that it is 
withdrawn.” 

Engineers will regret that Sir George Airy’s 
friends should have allowed the letter to be pub- 
lished, because remembering his four score and 
more years, the greater proportion of which have 
been spent with"honourin the service of his country, 
they would willingly forget the past and refrain 
from referring to the consequences of his unfortunate 
interference in engineering matters in 1873. The 
letter being published, however, personal predilec- 
tions must not be suffered to interfere with its receiv- 
ing a proper reply. When Sir George Airy said that 
‘*we may reasonably expect the destruction of the 
Forth Bridge in a lighter gale than that which 
destroyed the Tay Bridge,” he had before him infor- 
mation to the effect that the Forth Bridge had been 
designed and calculated independently by Mr. W. H. 
Barlow, Mr. Allan Stewart, and Mr. B. Baker to 
withstand a wind pressure of 56 Ib. per square foot 
with a factor of safety of four, or say a destructive 
pressure of 224 lb. per square foot as compared 
with the 30 1b. to 40 lb. which Sir George, as a 
witness at the Tay Bridge inquiry, would know was 
the utmost which the latter structure could have 
sustained even if the materials and workmanship 
had been of the best instead’of defective quality. 
Sir George Airy’s letter amounts, therefore, to a 
distinct charge of negligence and incompetency 
against the engineers of the Midland, North- 
Eastern, Great Northern, and North British Rail- 
way Companies, and the whole of the inspecting 
ofticers of the Board of Trade. We have shown the 
character of the evidence on which the charge is 
based. 


THE BIRMINGHAM BOILER 
EXPLOSION. 











It will be interesting to engi- | 
neers to follow the line of reasoning by which the | 


the continuous girder design ought to be withdrawn, | slaughter against Henry Mosedale, the chief engi- 


THE inquest on the three men killed by the ex- 
plosion ofa boiler at the Stephenson Tube Works, 
Birmingham, on the 9th inst., was resumed on 
Monday last, and resulted in a verdict of man- 
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neer of the works, Mr. Everitt, the proprietor, 
being also severely censured for allowing the boiler 
to be worked after he had received a report of its 
unsafety. Inasmuch as Mosedale has been brought 
before the magistrate and formally committed for 
rial at the Warwick Assizes it isnot desirable that 
we should enter here into any detailed discussion 
as to his responsibility with regard to the boiler 
which exploded, but the general facts brought to 
light as to the condition of the boiler and its history 
prior to the explosion deserve to be widely exposed, 
and we shall therefore proceed to state them. 

It appears from the evidence given before the 
coroner and the magistrates that there were two 


boilers at the Stephenson Tube Works, No. 1 (the | 


boiler which exploded) having been already on the 
works when they were taken by Mr. Everitt about 
nine years ago, while the other, No. 2, 
put down since. 


had it altered to a Cornish boiler. 


had been used regularly. As to its condition we 


cannot do better than quote the report of Messrs. | 


Piggott and Co., who inspected the boiler on July 
10th last, and then wrote Mr. Everitt as follows : 

‘* There are four taper tubes in the flue, and it has 
‘¢ been strengthened by two T-iron hoops, each put 
‘* on in halves; but as the bolts are broken which 
‘* fasten the halves of each ring to the other, they 
‘* have not been of any use. Seven of the ten 
** plates of the flue are corroded on each side of it 
** to a depth of } in., and on the left side of casing 
‘¢ at back end there is a place only } in. thick for 
‘* an area of a square foot. The casing has also 
‘* been repaired in several places by plates which 
‘¢ when new were only +5; in. thick. The boiler is 
‘‘ tight, but the general state of it is very bad, and 
** not safe to work.” Further with regard to No. 2 
boiler, 
‘* plates in each flue are strengthened by two Bowl- 
‘* ing hoops, one at the third and the other at the 
‘¢ sixth joint. All the Bowling hoops are corroded 
‘* nearly through—the back ones on the bottom and 
‘¢ the front ones on the top. The four front plates in 
‘* each flue are so badly corroded that they will have 


‘* to be replaced by new ones. The rivets in the | 


‘* small ends of the taper pipes will also require 
‘replacing. The casing isin good condition, but 
‘¢ the flue will require taking out ; and the above 
‘* repairs should be done as soon as the boiler can 
‘* be spared.” 

When giving evidence before the magistrates, 
Mr. Everitt stated that on receiving the report he 
saw Mosedale and gave him orders not to work the 
boilers if there was any risk. The boilers were under 
the inspection of the Boiler Insurance and Steam 
Power Company of Manchester, and on July 11 
last, one of the inspectors of that company exa- 
mined them, the result being that on July 24, Mr. 
Everitt received the following report: ‘‘On the 
‘¢ 11th instant I examined the boilers at Messrs. 
‘* Everitt’s works as far as practicable. I was 
‘* unable to examine them thoroughly, as owing to 
‘¢ the wet and muddy condition of the left external 
** flue of No. 1 (due, I understand, to the bursting 
‘¢ of a water-pipe over the flue), I was unable to 
** pass along it, and the deposit had not been 
‘* removed from the water side of this boiler. The 
‘¢ plates were in contact with the left seating wall 
‘¢ for about 10 ft. from the back, and are coated 
‘‘ with rust. In order to know the actual con- 
‘¢ dition of the plates it was necessary that the 
‘¢ seating at this part be removed. There are a few 
overlap fractures in the longitudinal seams of the 
first and second plates in the furnace. Internally 
the front end plate is grooved } in. to 3’; in. deep 
over the crown of the furnace angle iron, and 
the plates of the flue tube, more especially the 
furnace portion, are pitted and corroded from 
jzin. to} in. in depth. As to No. 2 the furnaces 
are out of cylindrical form, measuring about ? in. 
greater in vertical than in horizontal direction, 
and there a few overlap fractures in the seams. 
The end plates are grooved and corroded over 
the crown of the flue angle-irons, more especially 
the back end plate at the right side, fully 4 in. in 
‘‘depth. The plates of the flues, particularly the 
‘* furnace portions, are pitted and grooved 7’; in. to 
} in., and are also somewhat evenly corroded over 
the surface to about ;°; in. in depth, but as the 
remaining thickness can only be ascertained by 
drilling a test hole, this should be done at the 
worst part. The expansion hoops encircling the 
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had been | 
No. 1 was originally a ‘‘ Johnson’s | 
patent” boiler fired at both ends, but Mr. Everitt | 
It was stated | 
that until about two and a half years ago the boiler | 
was only used occasionally, but since that time it | 


- flues are also grooved from ;';in. to }in. in 

depth ; but I should recommend you also to have 
‘these drilled at the most deeply-corroded parts, 
‘in order to ascertain the remaining thickness.” 
The Boiler Insurance and Steam Power Company 
very judiciously concluded their report by asking 
that a day should be appointed for a complete 
internal inspection of the boilers. 

Mr. Everitt was not able to state whether or not 
this last report had been handed to Mosedale, but 
however that may be it is certain that notwithstand- 
ing the above reports, the boiler was kept at work 
without any further examination being made or any 
repairs being done. In August, however, an order 
was given to Messrs. Piggott fora new boiler which 
|it was intended should replace that which subse- 
| quently exploded. 

On September 24 the boiler No. 1 was cleaned 
out, and according to evidence given at the inquest 
it subsequently leaked in the flue, the leakage being 
at one of the angles of the plate which gave way in 
the explosion. By the direction of Mosedale, 
‘*sharps” were put in the boiler to stop this leakage, 
but no repairs were done. Mr. Henry J. T. 
Piercy, of Birmingham, who examined the remains 
of the exploded boiler under the coroner’s precept, 
stated in evi@ence that near the edges of the rent 
the plates were ‘‘as thin as an old sixpence,” and 
that the boiler was in such a state that it was im- 
proper and highly dangerous to work it. Mr. 
Piercy also stated his belief that the leak noticed 








Messrs. Piggott reported: ‘* Four taper | 


aiter the 24th of September was the beginning of 
the explosion. 

It will be seen from the above facts that the cir- 
cumstances attending the Birmingham explosion 
differ in certain important particulars from many 
with which we have had to deal. As in many 
previous cases where explosions have occurred, the 
boiler was a second-hand one of an unknown age 
which had seen considerable service, and which was 
in a desperately bad state. So far, unfortunately, 
there is nothing peculiar in the case. The special 
feature is, however, that within three months of the 
explosion the owner had clear warning of the con- 
dition of the boiler from two responsible sources, 
one of these reports being especially clear and out- 
spoken as to the danger which the further working 
of the boiler would involve. Yet in the face of 
these warnings the boiler was kept at work without 
repairs and without, so far as can be gleaned, any 
reduction of pressure. The evidence given before 
the coroner is by no means clear as to the nature 
of the inspection to which the boiler was periodically 
subjected, and it would be interesting to know 
what time had elapsed between the inspections of 
July 10th and 11th last and that previously made. 

For the reasons already explained we desire to 
at present avoid expressing any views as to the 
relative culpability of those acquainted with the 
condition of the exploded boiler, and we will not, 
therefore, enter into any discussion of this point 
here. We will merely remark, therefore, that in 
the course of the inquiry it was stated that Mr. 
Everitt left the entire management of the boilers to 
Mosedale, while Mosedale stated that even after 
receiving Messrs. Piggott’s report he did not con- 
sider the boiler dangerous. With the above facts 
before them our readers can form their own 
opinion. One great fact shown by the inquest, 
however, was that the explosion was a purely pre- 
ventible one, which might have been avoided by 
the exercise of proper care and knowledge, and it 
thus belongs to that class which it is the special 
object of recent legislation to expose, and which it 
is hoped may in time be put an end to by the 


involve. 


STEEL CASTINGS. 
Some interesting evidence as to the strength of 
steel castings has recently been afforded by tests 


system patented by Mr. J. Dickinson, of Sunder- 


penalties which such exposure will ultimately | 


made of a cast-steel crankshaft constructed on the | 





land. According to this plan, which we illustrate in | 


of shaft A adjacent to the crank. In each web a recess 
is provided, into which one of the flanges fits, and 
the whole is secured together by bolts E. A crank- 


the next column, the crank-pin and the two webs are | 
formed together, and a flange, B, resembling the half | 
of a face coupling is forged on the end of each piece | 


| 


shaft thus constructed, in which the pin and webs | reference agree with those in the Table. 
were of cast steel, was offered for approval by the | zontal length of each diagram is proportional to 
Board of Trade, but as it was the first essay in the | the actual deflection, while the vertical heights 


‘included and external angles of the test piece. 


= Sees 
service required from it. To establish this a series 
of tests were made at the works of the manufacturers 
Messrs. John Spencer and Sons, of Newcastle-on- 
Tyne, the results of which we give in a tabular and 
partly in a diagrammatic form on page 401 and 402. 
In order to institute a comparison between the new 
material and those already in use three parallel sets 
of experiments were carried out with iron forgings, 
steel forgings, and steel castings, in order to 
demonstrate their respective resistances to tensile 
transverse, and tortional stresses. The bars of 
forged iron were obtained from a block taken from 
between the webs of a wrought-iron crankshaft, 
passed by Lloyd’s, and were cut in three direc- 
tions, marked A, B, and C in the Tables, and indi- 
cated bysimilar letters on the perspective view, Fig 2, 
the iron itself being denoted by the letter H. The 
cast steel marked O in the Tables, was cut from the 
material of steel crank webs cast for Mr. Dickinson, 
with the exception of O 191 and O 195, the latter 
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being but imperfectly annealed. The Q bars were 
taken in the directions indicated by the letters 
A, B, C from out of a block from a forged steel 
double throw crankshaft, 9% in. in diameter, made 
under an eight-ton hammer, and passed at Lloyd’s. 

Referring to the Tables it will be seen that the 
results obtained from the various specimens are 
ranged in parallel columns; the * following the 
marks of the bars signify that those particular tests 
were carried out in the presence of representatives 
from the Board of Trade, and from Lloyd’s and 
Veritas Registers. Working out the averages of 
the tensile tests (Table No. 1.) but omitting O 196, 
which is of larger area than the other samples, we 
find that the average maximum stress per square 
inch was 13.61 tons for wrought iron, 30.14 tons 
for cast steel, and 29.32 tons for forged steel, while 
the breaking stresses on the fractured areas were 
21.06, 42.41, and 48.66 tons respectively, with 
elongations in a length of 5 in. of 13.35, 21.87, and 
27.65 per cent. respectively. The iron pieces seem 
to have been very unsound, except those cut in the 
direction A, one specimen of both B and C being 
laminated and the other crystalline. There was 
also a slight flaw in the B sample from the steel 
forging, while the cast metal showed a very good 
fracture, and gave fairly even results in each case, 
although the tests were not so uniform as those 
of the hammered steel. 

Table No. II. shows the resistances to transverse 
stresses offered by the three varieties of material. 
The distance between the supports was 10in. in 
each case, and the angle through which the bar was 
bent was taken as 180 deg. less the mean of the 
A 
graphic representation of some of the results is given 
by the diagrams on page 401, in which the letters of 
The hori- 


use of steelcasting for such a purpose, it could not be | are a measure of the stresses in tons per square 





accepted without proof of its adequacy for the! inch, 


Thus the curve marked Q? C begins at the 
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right side by rising perpendicularly from the base 








2. As search lights to act in unison with the 


line to a height corresponding to 19.32 tons, which is | artillery and submarine mining defences of our 


given by the Table as the elastic stress expressed 
in tons per square inch ; it then ascends gradually 
till it attains the maximum transverse stress of 
44.96 tons per square inch with a gradually increas- 
ing deflection. At this point the bar practically 
fails, and the deflection continues with a decreas- 
ing strain until it attains 7 in. 

‘In these trials the wrought iron again was far 
below its competitors, but it is to be noticed that 
none of the A samples, which had proved them- 
selves of good quality under tensile stress, were 
tested. The diagrams of the cast steel attain a 
height between 40 and 45 tons, while the upper- 
most points for the forged steel lie between the 45 
and 50 ton lines. The average deflections are 
4.57 in. in the former case, and 5.66 in. in the 
latter. Table No. III., page 402, refers to torsion 
tests. The strain was applied at the end of a lever 
12 in. long, the diameter of the test-piece being 
1.128 in., and the cross section one square inch. 
The length for torsion equalled two diameters, but 
the angle and the mechanical work are reduced 
to the standard of length = diameter. The dia- 
grams on page 401 show the results obtained very 
clearly. In each there is a focus marked by a dot, 
and radial distances measured from it to the curved 
line indicate the torsional stress, while the angle 
included between a horizontal line drawn to the left 
of the focus and any point in the figure gives the 
deflection for the stress corresponding to the radial 
distance of that point. Here, again, the results 
follow the same course as in the first Table. The A 
iron strips are satisfactory, while B are extremely 
bad, and © very irregular. The forged steel still 
maintains a slight superiority over the cast variety, 
and is distinguished by its uniformity, but the 
difference between them is not great. It is a pity 
that the sample of wrought iron selected was so 
unsound in parts, as the experiments would have had 
greater comparative value if the three competing 
metals had entered on a more equal basis. As it is, 
however, the data obtained are valuable, as showing 
the great capabilities of cast steel for crankshafts, 
and the efficiency of Lloyd’s tests. 





ELECTRIC LIGHTING APPARATUS 
FOR WAR PURPOSES. 

PowERFUL electric lights have become exceedingly 
important as engines of war, and the soldier and 
sailor vie with each other in the development of 
apparatus suited to their special needs. 

Enormous increase in the power of single lights 
has been obtained during the past few years by the 
great improvements which have attended the intro- 
duction of electricity as an illuminating agent. 
This has benefitted the defence more than the 
attack, whether the operations be on land or sea ; 
for, usually, the main functions of a powerful light 
are to guard against surprise, to give the defenders a 
timely warning, and to enable them to aim at the 
advancing forces. The defence can, moreover, 
employ the most powerful lights, the machinery 
for which is ponderous and not suited to the 
mobility required by the attack. Nevertheless 
the use of a powerful light may frequently aid 
the attacking forces very materially. Thus at the 
attack on Charlestown, during the War of Seces- 
sion, the Southerners were prevented from repair- 
ing the breach in Fort Sumpter by night on account 
of a deadly shrapnel fire which was directed upon 
the breach by the aid of a limelight, which is so 
inferior to the light now obtainable by means of the 
electric arc. 

Again, in an advance over obstacles it has been 
found that the attacking party will often re- 
ceive great assistance even from the electric lights 
of the defence. As before stated, however, the 
balance of advantage appears to be considerably on 
the side of the defenders. 

In all descriptions of siege operations the employ- 
ment of the electric light has become a matter of 
considerable importance, many operations which it 
has hitherto been customary to perform under the 
cover of darkness being no longer possible, and 
other operations, such as the bridging of rivers, 
which formerly could only be carried on during 
daylight, being now possible on the darkest night. 

But the two important war services for which 
powerful electric lights have been provided, in this 
country, are: 

1. As search lights for the vessels of our Royal 


Navy 








ports and harbours. 

In the one case the machinery is carried on board 
our large men-of-war, and in the other case is erected 
inside our forts. In each of these positions the ma- 
chinery can be placed practically out of reach of an 
enemy’s shot and shell ; but the protection of the pro- 
jector, and of the men who manipulate it, can never 
be so satisfactorily provided for, and the subject has 
consequently received a good deal of attention, both 
inthe Army and Navy. The subject has especially 
been worked at by our Royal Engineers, and has 
been attacked in two ways : 

1. By attempts to place the projector and mani- 
pulator out of the direct fire of an enemy, and to 





use a mirror for the final projection of the ray of | 


light in his direction, such mirror being exposed to 


the fire, but being arranged so that it can be easily | 


and quickly replaced. 

2. By attempts to greatly decrease the cost of the 
projector, and to arrange the optical portions so that 
they can be expeditiously replaced if broken. 

The projectors at first used both in this country 


and abroad were large metallic reflectors, either | 


spherical or parabolic, fbut a lighter, smaller, and 
equally powerful arrangement was found in the 
Fresnel lens now called a spherical holophote. It 
consists of a central lens, generally in three 
elements with a focal distance of 0.15 m., and 
which receives dioptrically the light rays in a cone of 
about 60 deg. The catadioptric portion is composed 


of five or six annular rings so placed that the | 


principal focus of each ring coincides with that of 
the dioptric portion. There is also sometimes added 
a small spherical metallic mirror, placed behind 


the focus, so as to catch and throw forward again | 
Owing to | 


the rays from the back of the are light. 
the short focal distance, it is very difficult to focus 
the light properly in these costly projectors, and the 


a constant current being employed, and the 
mechanical details of the feed arranged accordingly. 

Fig. 2 represents a smaller Mangin projector, 
0.60 m. in diameter, and which also differs in a few 
of the mechanical details. It is fitted with two 
bars, and can thus be moved about by two men, 
the lattice-work stand being moved separately. All 
these projectors are costly, and to place them 
so as to look over the parapets of our forts or the 
bulwarks of our ships is to invite their speedy 
destruction by an enemy’s fire. 

To meet this difficulty arrangements were made 


| and tried at Chatham in accordance with suggestions 


made by Major Sale, R.E., C.M.G., in 1876-7 then 
Secretary R.E. Committee, to place the projector 
in a splinter-proof pit and direct the beam of light 
on to a plane mirror placed a short distance off and 
alone exposed to the enemy’s fire. The results 
were encouraging, but difficulties were encountered 
in the fixing and manipulation of the mirrors, the 
apparatus tried being so weak that the wind moved 
the mirror unduly. 

In these designs the projector and the mirror or 
mirrors were placed nearly in the same horizontal 
plane, and there was a loss of light when the mirror 
was approaching atextremeangles of training. More- 
over, the range was limited, and unless two mirrors 
were used (in some situations not convenient, and 
in others not possible) on opposite sides of the light, 
the portion of the whole circle illuminated was 
limited. And in some situations the length of 
parapet required could not be spared. 

In April, 1880, Captain Bucknill, R.E., pro- 


| posed the following arrangement : 


glass rings are frequently cracked by the flame and | 


radiation from the electric are. 
however, they are efficient. 

These projectors have given place to a most 
effective arrangement designed by Colonel Mangin, 
of the Corps du Génie (French army), and which 
consists of a reflecting lens ground on the inner 
side to a spherical surface of somewhat shorter 
radius than the outer spherical surface, the glass of 
the reflector being, therefore, thicker at the sides 
than at the centre. In fact, the projector is a 
spherical catoptric apparatus, the divergence of 
which is rectified dioptrically. 

The perfection of the arrangement will best be 
shown by the following Table, published by Messrs. 
Sautter, Lemonnier, et Cie., the sole manufac- 
turers. 


For short ranges, 


1. To work the ray of light to the zenith, either 
directly or by means of a mirror. 

2. To deflect this ray by an upper mirror carried 
in a framework or funnel. 

3. To carry the funnel or tube that supports 
the upper mirror, upon a ring, and this again 
upon rollers and another ring clamped or fixed to 
the inner well or walls of a fort. A slow motion 


| screw, @ worm, &c., would then move the funnel 


in azimuth at pleasure, and consequently the ray 
of light from the mirror. 

4. To move the upper mirror by a slow motion 
screw actuated by a light grip wheel on the axle of 
such screw, which wheel can be turned by an end- 
less cord from below, by a man who would take his 
orders through a speaking tube from an observer in 

| the firing station. The only commands required 
would be “up, down, right, left, fast, slow, stop.” 

| Such a tube could be taken down at daybreak 

|and put up again in the evening in a few seconds 

| by an arrangement like that used in raising and 

| lowering Thames steamboat funnels. It is difticult 

} to work a light ray direct to the zenith, especially 


TABLE SHOWING THE DIVERGENCIES AND THE DIAMETERS OF THE IMAGES OBTAINED AT DIFFERENT DISTANCES 


WITH VaRIoUS MANGIN PROJECTORS. 





Distance of | ... 


Diameters of Illuminated Circles in Metres at 











Size of Projector, &c. | Light from | Diver- = 
| Mirror, | 8encies 
| 1000 m. 2000 m. 3000 m. 4000 m. 5000 m. 6000m. 7000 m. 
metres. deg. 
Projector 0.30 m. diameter 
Light 6 mm. 0.160 2 30 60 
Gramme M 0.170 9 | 180 
| | 
Projector 0.40 m. 0.240 23 | 45 90 135 | 
Light 10 mm. 0.250 6 60 120 180 
Gramme A 0.260 113 100 200 < 
Projector 0.60 m. 0.430 2 30 60 90 120 150 
Light 15 mm. 0.440 4 7 156 234 312 | 
Gramme D 0.450 6 118 236 354 
0.460 ll 198 396 
Projector 0.90 m. 0.760 2 15 30 45 60 75 90 105 
Light 15 m.m. 0.770 3 25 50 75 100 125 150 | 75 
Gramme D 0.780 4 | 45 90 135 180 225 250 | 
0.790 5 | 60 120 180 240 300 
0.800 7 | 45 230 | 345 460 





Fig. 1, on the following page, shows one of the | with a ‘‘Mangin” projector, as the burnt pieces of 
0.90 m. projectors complete with the inclined hand | hot carbon fall on the glass of the projector at the 


lamp, screw in bottom of the hood for focussing, 


spy-hole on side for observing the carbon points— 


| thinnest part (the centre) and perhaps crack it. The 
| vertical ray can, however, be readily obtained by 


an image of the arc being thrown, by means of a | means of a lower mirror. 


small lens, upon a piece of ground glass. The hood 


It should be noted that this arrangement pro- 


is mounted on a stand whereby a motion in altitude | vides for reflection at about 45 deg., a very small 
and azimuth can be obtained, and the whole is | angular movement of the upper plane mirror pro- 
carried on a spring wagon or dray fitted with all the | ducing a large vertical motion of the ray of light. 


necessary tools. 


Fig. 3 (page 409) represents such an arrangement 


By means of an inclined lamp nearly 90 per cent. which consists of a wrought-iron tubular structure 
of the total light can be thrown towards the mirror, | 26 ft. long and 3ft. 3in. in diameter made of boiler 
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plate jin. thick at the trunnions, ;; in. in the centre, 
and } in. thick at the top, rivetted with } in. rivets 
2in. pitch. The bottom edge is fitted with a flat 
wroucht-iron ring 5 in. by lin. rivetted to the tube 
by countersunk rivets. An angle-iron ring 3 in. by 
3in. by ?in. is also rivetted to the tube 4 ft. 9in. 
from the base; this serves to carry the vertical 
weight on the friction rollers. The whole is fitted 
on the top with a cone roof and trunnion plates and 
mirror frame working on trunnions. One side of the 
tube is cut open for transmitting the rays of light 
from the mirror. 

This vertical tube is carried at its lower end in a 
wrought-iron tube made of } in. plate iron 4 ft. 3 in. 
long ‘and 4ft. in diameter fitted with an upper and 
lower set of horizontal rollers. There are three 
rollers in each set, the dimensions being 8in. in 
diamet rand 3in. on face. These two sets of rollers 
are arTanged to work against the two turned rings 
on the inner tube. A third set of rollers with 
horizontal axis is placed on the top of the outer 
tube, and on these the angle iron ring rests which 
carries the vertical weight of the inner tube, and 
admits of its free rotation. 

The outer tube is fitted with a pair of trunnions 
2ft. 9in. from its lower end working in suitable 
bearings formed in a pair of cast-iron brackets, and 
at its lower end is an annular cast-iron balance 
weight which will exactly counterpoise the upper 
end of the tube in all positions. 

The cast-iron trunnion standard and trunnion 
bearings are carried by a strong wrought-iron 
double bracket, bolted up to the inner face of the 
wall of the fortification. These brackets are 6 ft. 
long, spaced 4 ft. 9 in. apart, and united at the 
top “by angle iron and plates, as shown. They also 
carry a wrought iron chequered plate platform 10 ft. 
by 8 ft., with handrail, from which the whole of 
the motions of the apparatus are controlled ; the 
level of the platform being about 6 ft. below the top 
edge of the wall in front. 

The tube can be lowered below the wall by 
swinging it on its trunnions into a horizontal posi- 
tion, the motion being given by a pair of mitre 
wheels and crank handle shaft, and a diagonal shaft 


with bevel wheel and pinion impart motion to a | 


spur pinion gearing into a rack fixed at a radius of 
3 ft. 9 in. from the centre of the trunnions. 
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The inclination of the mirror in its trunnion bear- 
ing is altered from the platform by means of a 
vertical shaft and handwheel, the top end of the 
shaft having a screw working in a swivel nut carried 
by a fork-ended lever, this lever being keyed on 
one of the trunnions of the mirror frame. 

A similar apparatus of simpler design is shown on 
Figs. 5, 6, and 7, and was made under the direction 
of the inventor by Messrs. Appleby Brothers, of 
East Greenwich. It consists of two tubes, the 
external one being fixed and provided with suit- 
able rollers, so that the other tube can be rotated 
freely within it. An angle-iron ring provided with 
six handles rests on three of these rollers, and the 
inner tube is attached to this ring by means of 
three spring catches. The inner tube and the 
angle-iron ring are rotated together, and the direc- 
tion of the ray of light reflected from the plane 
mirror at the top of the tube is thus altered in 
azimuth as desired. 

When it is desired to lower the inner tube it is 


| slightly raised from the angle-iron ring, the three 


catches are pushed back, and the tube is lowered by 
means of a tackle hooked to the eye at the top and 
to a tripod temporarily erected over the tube for 
the purpose. The ray of light is moved in altitude 
by means of an endless cord on a grip wheel at the 
end of a small screwed shaft which actuates a lever 
fixed to one of the trunnions that carry the frame 
of the elliptical mirror across its horizontal and 
shorter axis. 
will act efficiently with a Mangin projector of 
0.60 m. in diameter. 


This apparatus suggested itself as especially ap- | 
| unable to describe, 
| top of a steel tube. 
resist musketry, and is provided with an iron 


plicable to men-of-war, and experiments were made 
at Portsmouth, by order of the Admiralty, with a 
similar tube (differing in mechanical details) which 
was fitted to H.M.S. Sultan. 
were very satisfactory. 

Another apparatus, 


in which a tube is 


that rule its construction, is similar to the appa- 
ratus already described, 
Lieut. Cardew, R.E., and tried with success at 
Chatham. 

We understand that this latter apparatus pos- 
sesses several novelties, but we are unfortunately 


An apparatus of the dimensions given | 


The results obtained | 

| cast-iron ring or collar provided with trunnions, on 
not | 
| employed, but which, as regards the leading ideas | 


has been designed by | 
iron carriage provided with four wheels (one in the 


the numerous secrets of the School of Military En- 
gineering, profound secrets which are made known 
only to favoured individuals, such as the foreign 
ofticers who so frequently visit our shores. 

In the present instance we especially applied to 


| the Secretary of State for War to permit our cor- 


respondent to visit Chatham during some of the 
experiments with apparatus for the projection of 
the electric light ; but our request was refused. 
Last year, when the results of certain experiments 
at Chatham were printed in these columns, we ob- 
tained our information from a pamphlet published 
by the Messrs. Sautter, Lemonnier, et Cie., of 
Paris. It appears characteristic of-the Department 
that English journalists should be refused facilities 
which are given readily to foreigners. 

The difficulty in obtaining information from 
Chatham is unfortunate in the present instance, 
because some interesting experiments appear to 
have been carried out with a cheap form of catop- 
tric projector ; an apparatus which was alluded to 
by the Times correspondent when describing the 
Admiralty experiments at Portsmouth. 

It is not at all probable that cheap projectors will 
prove to be efficient at long ranges. In any case 
the plane mirror must be resorted to if the costly 
projectors already possessed by our army and navy 
are to be utilised. Moreover the cheap projector 


always entails the exposure of the electric lamp, 


and frequently that of the operator also. 
Fig. 8 represents a mechanical contrivance de- 
signed by Captain Bucknill, R.E., for carrying one 


| of these cheap projectors on the top of a circular 


fort. The projector and lamp, which we are 
are contained in a hood on the 
The latter is thick enough to 
ladder. This tube is capable of sliding through a 
one of which is keyed a lever, governed by a screw 
and handle, which, on being turned, move the tube, 
and therefore the ray of light in the vertical plane. 
The trunnion bearings are carried upon a square 


centre of each side) coned to run upon a circular 
racer. Handles are fixed to and project from the 
carriage, and enable the whole apparatus to be 


| unable to describe it to our readers, as it is one of | | traversed in a horizontal plane. To the bottom of 
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subject by describing the app 


aratus designed by 
Lieutenant Cardew, R.E., whenever we are favoured 
with the necessary information. 








NOTES. 
Pusiic Works In SoutH AUSTRALIA. 

At a recent sitting of the South Australian House 
of Assembly, several petitions were presented for 
an extension of the Victor Harbour breakwater, in 
accordance with Sir John Coode’s scheme, so as to 
secure more of the Murray trade. A motion was 
carried for the production of returns giving full 
particulars of the work so far as it has progressed. 
It was shown that since a portion of the work was 
constructed a greater proportion of the Murray 
trade has gone to Port Victor. A motion was also 
carried for a survey of the Murray, from Blanche- 
town to the eastern boundary of the province, and 
an estimate of the cost of rendering it permanently 
navigable for steamers with a draught of 44 ft. ; 
the Government of New South Wales to be com- 
municated with and requested to prepare a similar 
survey of the Murray from their western boundary 
to Wentworth, or to allow South Australia to do it. 
The chief secretary reported the receipt of a letter 
from Sir H. Parkes re clearing the river, asking 
what scheme South Australia proposed for raising 
revenue to pay the cost of clearing. 

A New Seconpary Batrery. 

Some time ago we described the cheap and useful 
voltaic cell of Mr. Alfred Bennett, which consists 
of a zine plate and an iron plate surrounded with 
iron filings ; both being immersed in a solution of 
caustic soda. For convenience, the iron plate is 
sometimes made in the form of a containing vessel 
as it is the negative metal in this combination. 
Quite recently Mr. Thomas Farrington has em- 
ployed this cell with good results as a secondary 
battery or accumulator. He has altered the cell 
slightly by using rusty iron in preference to clean 
iron in order that the oxide might be reduced to 
spongy iron by the hydrogen evolved. The result 
was that the cell gave a very constant current for 
some time, zinc oxide and spongy iron being formed 
in its direct or primary action. When employing 
the cell as a secondary battery the reverse action 
takes place and the zinc oxide is reduced to metallic 
zinc, whilst the spongy iron is oxidised. The cell 
is further improved by using carbonate of soda 
instead of the caustic soda solution, and Mr. Far- 
rington yet hopes to find a neutral salt which will 
give still better effects. 

CanapIAN Rat~way Progress. 

The Canadian Pacific main line is constructed 

for a distance of 440 miles west of Winnipeg, of 
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the tube is fixed an annular casting which acts as a 
counterpoise to the hood and lamp and optical 
arrangement. This casting is provided with two 
lugs on opposite sides, and chains are attached 
which pass up to guide pulleys fixed on the carriage, 
thence to a grip drum, thence to other guide 
pulleys, and finally to two weights which hang 
below and counterpoise that portion of the appa- 
ratus which is capable of movement through the 
cast-iron ring or collar. The grip drum is governed 
by a wheel worm and handle, on turning which the 
tube is lowered or raised through the cast-iron 
collar. 

The apparatus is intended to be used on the top 
of a fort, protection being given by a concrete or 
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which about 300 miles have been built since May 
by Messrs. Langdon, Shepard, and Co. The whole 
distance was built within fifteen months. The 
south-western branch of the Canadian Pacific is 
now built two miles south of Morris, and the 
Selkirk branch is also under construction. Mr. 
Van Horne, general manager of the Canadian 
Pacific, states that the whole of the line north of 
Lake Superior will be under contract by January 1, 
1883, and that next season work on the western 
division will be completed to the Rockies. Mr. 
Senecal is said to contemplate extending the North 
Shore Railway to Tadoussac, and establishing a 
new line of steamers from that point, thus making 
it the winter port of the western provinces of the 
Dominion. An era in the progress of Ottawa has 
been marked by the opening of the Canada Atlantic 
Railway extending from that city to Coteau Land- 
ing. The new line considerably shortens the route 
from Ottawa to Montreal. Arrangements have been 
completed by which Mr. C. B. Denny, in connexion 
with English capitalists, undertakes the construc- 
tion of the Ottawa and Gatineau Valley Railway. 





iron parapet, 7 ft. or 8 ft. high. A small orifice is 


made in the top of a casemate, and a circular racer | 


Haid on the edge. The electric leads are carried up 
the tube behind the ladder, and a rope ladder is 
hooked to the bottom of the tube. Thus a man can 
easily get from the interior of the casemate to the 
lamp if required, and the man who directs the ray 
of light is protected by the concrete or iron parapet. 


When not in use, or when it is desired to change | 


the optical arrangement in the event of its becom- 
ing damaged, the tube is lowered until the hood 
rests on the cast-iron ring. Messrs. Appleby 
Brothers, of East Greenwich, manufacture these 
apparatus for the Government. 

We shall be glad to complete our remarks on this 


Rapid progress is being made on an extension of 
|the Canada Southern Railway from Essex Centre 
to Detroit. The new line is to be finished by 
November 1, when Canada Southern trains will 
run vid Detroit instead of rid Amhersthweg, as at 
present. 


New PromenaDe Pier at HUvtt. 

A new promenade pier just completed at Hull 
practically consists of two decks or promenades, 
| what was once the sloping roof of the original 
promenade or ‘‘trunk” leading to the landing 
| place for passenger steamers being now replaced by 


}a flat roof, to which access is obtained on each 


side by two commodious staircases running up 
from Nelson-street. In respect of dimensions, 
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what is now the lower promenade or the main 
structure of the pier is 14in. higher than formerly, 
and the upper promenade is 15 ft. above the lower 
one. The superficial area of the lower promenade 
is 15,800 square feet, and that of the upper prome- 
nade 8600 square feet. Both the upper and the 
lower promenades are made with a light slope, 
resembling that of a ship’s deck—having a ‘‘camber” 
of 6in.—and they are caulked with pitch and tar. 
On both the upper and the lower promenades 
seats are provided, those in the former case 
being of pitch pine with iron frames, and placed so 
as torun round the four sides of the deck, with 
their backs against the oak railing. The staircases 
leading to the upper promenade stand on iron 
girders and pillars. Altogether the upper deck is 
supported by 76 pillars, not including those used for 
the staircases and for the covering of the two slopes, 
which are used by passengers by New Holland 
steamers. For the purpose of lighting, both gas and 
electricity may be employed, a large electric lamp 
being erected on the upper deck, one at the Nelson- 
street end of the lower promenade, and another at 
the end near the passenger landings, the latter being 
so placed as to illuminate the slopes leading down 
to the steamers on the right and the left. The 
drainage is also a valuable part of the improvement. 


Tue New York Steam Company. 

Under the above name an association has been 
formed in New York for the distribution, from 
central stations, of steam to private consumers for 
purposes of power and heating. The first station 
is now nearly completed, and a number of sub- 
scribers are already being furnished successfully 
with steam. The system employed is that of Mr. 
Birdsall Holly, who put it in practical operation at 
Lockport about four years ago, and subsequently 
steam mains have been laid down at Troy, Spring- 
field and Lynn, Detroit, Dubuque, Denver, and 
New Haven. The results obtained led to the for- 
mation of the large company in New York, where 
land has been acquired for ten stations, all of con- 
siderable magnitude. The first of these stations is 
situated in Greenwich-street, and comprises a build- 
ing 75ft. by 120ft. deep, and 120ft. high, with | 
four stories, on each of which are to be placed six- 
teen sectional boilers of 250 horse power each. 








Eight of these boilers are already in operation, and 
the remainder of the steam power belonging to the 
station will soon be in place. A conspicuous feature 
of this building are two enormous chimney stacks 
225 ft. high, and measuring 32ft. 6in. by 20 ft. 
each; the size of the flue is 27 ft. 10in. by 


8ft.4in. From this boiler station a wrought-iron | 


steam main 15 in. in diameter has been laid to Broad- 
way, along that thoroughfare as far as Dey-street 
to Morris-street, and north of Dey-street two such 
mains are being laid in Broadway. Altogether 24 
miles of steam main have been laid, together with 
a Zin. return water main. When the plan will 
have been carried out in its entirety, the company 
will be prepared to distribute throughout New 
York the steam produced from 640 boilers, develop- 
ing collectively 160,000 horse power. The names 


of the gentlemen at the head of this undertaking | 
encourage the belief that the scheme will be quickly | 


and successfully completed. They are Mr. W. C. 
Andrews, president; Mr. W. P. Shinn, vice- 
president, and Mr. Charles E. Emery, engineer. 


AN ELectric VALVE-CLOSER. 
This ingenious apparatus, by which a steam 
engine of any kind may be quickly stopped from 
any distance by means of an electric attachment, is 


the invention of Mr. Tate, and is to be seen at the | 


offices of Messrs. Duncan Brothers, engineers, 32, 
Queen Victoria-street, E.C. The operation of the 


apparatus may be briefly described as follows : The | 
stop valve of the engine is actuated by the piston | 


rod of a small steam cylinder attached to the engine, 
and this piston is in turn actuated by steam 
admitted into the cylinder by the opening of a cock, 
which is effected by the passage of the electric 
current through an electro-magnet. Thus, when 
the electric circuit is closed by a press-button like 
that of an electric bell, the current traverses the 
electro-magnet, and, attracting a soft iron armature, 
releases a detent, which allows a pivotted weight to 
fall, and, in falling, strikes away the support of a 
heavy suspension rod, which, in dropping, opens a 
cock adinitting steam into the cylinder. The piston 
of the latter then ascends, and in so doing closes 
the stop valve of the engine by means of a rack and 
pinion gearing. The steam admitted into the 
cylinder is of the same initial pressure as that of 


the engine cylinder, and can be drawn from any 
part between the stop valve and the engine 
cylinder. The apparatus can be readily applied 
to marine engines, locomotives, factory engines, 
and, indeed, almost any steam engine. In large 
mills where the machinery may break down, 
or some accident happen to life and limb, it 
is of great importance to stop the machinery 
at once. In some large works, such as_ the 
jute mills of Messrs. Cox Brothers, at Dundee, 
watchmen are in attendance at every engine to 
stop it on the alarm being given; but with the 
electric circuit this expenditure of labour would 
not be necessary, as one watchman could control 
several engines ; and moreover the engines could 
be stopped by the foremen in the works at the scene 
of the accident or breakage. This is effected by 
providing press buttons on the walls within the 
works, and properly protecting them from wanton- 
ness by a glass shield which would require to be 
broken before the press button could be got at. 
When the apparatus is applied to the stop valves 
of condensing engines, acock fitted on a pipe open. 
ing to the atmosphere is also opened by the appa- 
ratus, at the instant the stop valve is closed, thus 


‘admitting air into the condenser, destroying the 


vacuum, and stopping the supply of water. The 
apparatus is also applicable to marine and other 
engines as a governor to prevent racing. 


THE STREATHAM FEN Rat~way ACCIDENT. 

The report by Major-General Hutchinson, R.E., 
on the accident to the express train on the Great 
Eastern Railway at Streatham Fen on the 28th of 
July last, has just been issued, and we are glad to 
find that the conclusions arrived at in it entirely 
agree with those which we expressed when com- 
menting on the accident at the time. The accident, 
it may be remembered, was a very singular one. 
The balance weight of the valve motion of the 
engine of the up express from Norwich fell off near 
Streatham Fen, between Cambridge and Ely, and 
after striking and breaking one of the axle boxes of 
a carriage on the up train, bounded across on to the 
down line just as the down express was approaching 
the spot. The down express consisted of the 
engine, tender, and eleven vehicles, and the left- 
hand bogie wheel of the engine struck the balance 
| weight, the result being that the engine and seven 
| vehicles immediately following it left the rails. A 
| plan attached to Major-General Hutchinson’s report 
| represents the state of the train after the accident, 
| and shows the engine on its side in a ditch, the next 
| carriage on its wheels but standing across both 
| lines of rails, the next five vehicles on their sides, 
| and the seventh off the line with two pairs of wheels 
| (it was a six-wheeled carriage), but not much slewed 
| from the direction of the rails. There was, however, 
|no heaping up of the carriages as in the disastrous 


| : . 
| Hugstettenaccident on which werecently commented, 


| while the four last vehicles simply remained on the 
|line undamaged. As to the cause of this state of 
| things, Major-General Hutchinson says: ‘‘It ap- 
| «* pears from the evidence of the driver and fireman 
| ** that just as they passed the up train they saw some- 
| ** thing (no doubt the balance-weight) come towards 
| ‘them from the up train, and that the driver had 
| *f just time to shut offsteam and apply the Westing- 
| ‘house break before he was knocked down and 
‘* buried in the coals which came in on him from the 
‘tender. The frontguard, occupying thesixth vehicle 
‘*from the engine, feeling his van give a sudden 
‘lurch, grasped a partition, and as he was doing 
‘*so noticed that the break pressure gauge needle, 
‘*which had indicated 65 Ib. when he started from 
‘*Cambridge, had gone tozero. There is no reason 
‘*to doubt that the driver did, as he states, apply the 
‘automatic continuous break just before the engine 
‘left the rails; supposing, however, that he did not, 
‘*and that the break action was called into play upon 
‘*the first severence of one of the couplings, the 
‘‘remarkable manner in which the four rear 
‘* vehicles of the train were brought to rest from a 
‘speed of about fifty miles an hour in a distance of 
‘‘about 120 yards, without a wheel off the rails or 
‘* any telescoping, must be attributed to the fact of 
‘the break having been very quick in its action and 
‘automatic ; owing to the first of these qualities 
‘‘ the least possible time was lost in the retarding 
‘‘ effect being transmitted to the rear of the train, 
‘¢and owing to the second the break action was kept 
‘fup after communication with the engine was 
‘severed. Without a break of this description it 
‘*is almost certain that the fate of the rear vehicles 
‘*would have been more or less like that of the 








——————— 
‘*front ones, on which there had been time for 
‘‘the break action to make itself felt, an that the 
‘damage to these latter would have been even 
‘‘ greater than it was.” As we stated on a former oc- 
casion, the results of this accident as compared with 
those which took place at Hugstetten afford most 
valuable evidence as to the power of a good auto- 
matic brake to reduce the damage arising from the 
derailment of a train, and fully bear out the 
opinions we have so frequently expressed on this 
point. 


HyproceN PEROXIDE IN GALVANIC CELLS, 
Last autumn Mr. Landolt mentioned in the 

Physical Society of Berlin that the nitric acid in 

Bunsen and Grove cells might be replaced by 

hydrogen peroxide. Such an arrangement would 

be highly advantageous, the vapours given off by 

the nitric acid of a cell being very objectionable. 

Since the above date Mr. Arthur Keenig, of Berlin, 

has made careful experiments to ascertain the efti- 

ciency of these new Landolt cells. He had at his 

disposal the common solution of hydrogen peroxide 

offered in commerce at a price of 1s. 10d. per pound. 

This liquid is water containing 2.25 per cent. of 

pure hydrogen peroxide. Mr. Koenig measured the 

electromotive force of his cells according to Du 

Bois Reymond’s compensation method, taking the 

electromotive force of an ordinary Daniell cell, 

with its zinc in a concentrated solution of sulphate 

of zine, as a unit of measure corresponding to 1 deg. 

in the following calculations. For his Bunsen and 

Grove cells he employed nitric acid of 1.33 specitic 
gravity, and sulphuric acid with 10 per cent. of 
concentrated acid. The electromotive force of the 
Grove cell, measured immediately after filling the 
cells, was 1.74 deg. ; after standing for twenty 
minutes with open circuit it was 1.72 deg., and after 
another fifty minutes with closed circuit 1.65 deg. 

Another cell of exactly the same dimensions, but 
having the platinum foil in the above-mentioned 
hydrogen peroxide solution instead of nitric acid, 
was then examined at the same intervals; the 
corresponding figures were 1.43, 1.38, 1.21 deg. ; 
this peroxide solution is, of course, a bad conductor. 
It was afterwards found that the Grove-Landolt 
cell offered a resistance between four and five times 
as great as the Grove cell. If, however, one-tenth 
of its volume of sulphuric acid was added to the 
peroxide solution to increase its conducting power, 
only 1.33 per cent. of hydrogen peroxide of the 
original 2.25 per cent. could be determined at the 
end of the experiment, whilst in the former experi- 
ment, without sulphuric acid, the percentage of 
hydrogen peroxide had only been reduced to 2.16, 
If no sulphuric acid, which is likely to decompose 
the hydrogen peroxide, was introduced and the 
zine placed in a concentrated solution of sodium 
chloride, this same percentage was found to be 
1.53. A Bunsen cell was then experimented upon 
and measurements were again taken at the same 
intervals; the values of the electromotive force 
were 1.67, 1.64, 1.50 deg., and after being kept 
with an open circuit for twenty-four hours, it was 
1.43 deg. The corresponding Bunsen-Landolt cell 
gave the figures 1.41, 1.40, 1.32 deg.; 1.26 per 
cent. of hydrogen peroxide was then left. If 
we compare the two efficiencies we perceive that 
fifty minutes’ action deteriorated the Bunsen- 
Landolt cell far more than the Grove-Landolt 
cell, the figures before and after the closing of 
the circuit being 1.72, 1.65, 1.40, and .98 deg. 
respectively. The addition of sulphuric acid for 
the purpose of making the hydrogen peroxide solu- 
tion a better conductor, proved, in the Bunsen- 
Landolt cell, more destructive to the hydrogen 
peroxide, of which only .70 per cent. was found 
undecomposed at the expiration of twenty-four 
hours. The evidence is sufficient to show that the 
electromotive force of the Landolt cell is not con- 
siderably less than that of the respective ordinary 
cell, but that the currents are not nearly so constant 
and that they thus lack the one quality that par- 
ticularly recommends Bunsen and Grove cells. The 
results cannot, therefore, be considered as favour- 
able so long as hydrogen peroxide remains so 
expensive a material. Theoretically the production 
of this somwhat mysterious substance looks simple 
enough. An ordinary metal oxide and an acid give 
together a salt, and moreover water, or hydrogen 
oxide, contains two parts per weight of hydrogen 
to one of oxygen. A superior peroxide, with one 
atom of oxygen in excess, ought similarly to give a 
salt and hydrogen peroxide, consisting of two parts 
of hydrogen and two parts of oxygen. In accordance 
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with this theory, hydrogen peroxide is obtained by 
mixing, for example, barium peroxide and dilute 
sulphuric acid; but the quantity remains much 
below the estimate, and the process involves great 
difficulties. The chief reason for this is to be found 
in the instability of hydrogen peroxide. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 11. 

Tur total mileage to-day 7589. Construction for 
last week 304 miles. At present rate of progress total 
mileage for the year will be 10,500 miles. For the 
month of August 69 railroads operating 51,746 miles of 
road, or 49 per cent. of the total mileage of the country, 
earned 11.7 per cent. more than last year. The aver- 
age earnings per mile decreased from 663 dols. to 
662 dols. Of the 69 roads reporting for past month 
only sixteen showed a reduction in earnings. Out 
of eighteen southern roads only four showed a de- 
crease in earnings; but as cotton is only beginning 
to move and traffic charges have been considerably 
increased, there will be a large increase in earnings. 
The largest earnings were earned by the Pennsylvania, 
and amounted to 2359 dols. per mile. The Reading 
earned 1988 dols. per mile. The Missouri Pacific, 
972 dols. per mile, the lowest earned. The year 1881 
was the best year for railroads, For eight months 
this year 62 roads operated 124 per cent. more mileage 
than for the same eight months last year. The aver- 
age earnings of these roads increased from 4625 dols. 
per mile for that time to 4635 dols., still the increase 
is a very small one. In 1880 the mileage showed an 
increase of 14.7 over 1879. The earnings for eight 
months per mile were these: Pennsylvania, the largest, 
16,264 dols. ; Reading, 13,636 dols. ; the smallest earn- 
ings were those of the Toledo, Cincinnati, and St. Louis, 
1387 dols. These facts are given at this time because 
they are the barometer of the American financial 
system and indicate the probable future course of 
business. Great interest is felt in the effect of the 
opening of the two new trunk lines between new York 
and Chicago. Railroad authorities have weighed the 
question and consider that there is traffic enough to 
yield moderate dividends on all. Mr. Vanderbilt, of 
the Central, whose road is directly affected by the new 
nickel-plated as it is called, affects to despise the 
competition and to make little of the changes of the 
new road. 

The movement of crops has begun in earnest, and 
railroad shipments show quite an improvement. The 
movement of cotton has begun, and southern roads are 
looking forward to a season of great activity and 
higher profits than have been enjoyed for years. The 
south is the coming field for investments, and immense 
tracts of land are being purchased by domestic and 
foreign capitalists. The iron trade is quiet. No 
changes have occurred, and none are probable. A few 
sinall trifling strikes have taken place since last report 
in the west, but they will be settled without serious 
trouble. Prices everywhere show a steadiness, and 
demand is sufficiently active to prevent any weakness 
before the close of the year. Eastern and western 
furnaces are making iron at a cost of production which 
renders an advance dangerous. The rolling mills are 
crowded with orders for a few weeks to come, and it is 
probable that the demand will be sufficient to keep 
prices of finished iron at 24 to 2.6 per pound. Novery 
large sales of steel rails have been made for a week, 
but sales are probable, as there are offers in the market 
for 50,000 tons for southern and western roads between 
43 dols. and 45 dols. Old rails are scarce and dear. 
English tees are selling at 27 dols. at tide. Animprove- 
ment is looked for in imports from England as soon as 
shipping is attracted to our side for cereal exports. 








FOREIGN TECHNICAL LITERATURE. 

THE Overland Summary (Calcutta, September 26) 
quotes from a similar paper the intelligence that coal 
of a good quality has been discovered at Chovi, 13 
miles from the Campbellpore station on the Punjab 
Northern State Railway. If this report be true, it 
will be a matter of the utmost importance to the rail- 
ways of Northern India, 

The American Machinist (New York, October 21) 
says that in order to do awsy with all smoke, the 
Baltimore and Ohio Railway is using coke in place of 
coal as fuel for its engines running between Chicago 
and South Chicago, Experiments with coke are being 
made with a view to its adoption on the passenger 
engines of the Philadelphia Railroad for the same 
reason, 





The Moniteur Industriel (Paris, October 19) gives the 
substance of a decree published in the Journal Officiel, 
by which the Railway Department of the Ministry of 
Public Works is suppressed, and replaced by two de- 
partments, one of Railway Construction, the other of 
Railway Working and Management. The head of the 
first will be M. Lax, first-class engineer in the Bridges 
and Roads Department. M. Rougeot de Briel, one of 











the heads of departments at the Ministry of Public 
Works, is to take charge of the second. 





The Bulletin des Adjudications (Paris, October 19) 
announces that the Orléans Railway Company has just 
purchased 16,000 tons of steel rails, to be delivered in 
ten months, at an average price of 194 francs per ton. 

From the same paper we learn that the municipality 
of Vienna has decided to grant the concession for the 
construction of the Metropolitan Overhead Railway to 
an English company. All the iron necessary for the 
work, estimated at from 150,000 tons to 180,000 tons, 
will have to be purchased in Austria. Everything is 
now arranged with the exception of some technical 
details. 





The American Manufacturer (Pittsburgh, September 
29) mentions that a firm of iron manufacturers at 
Springfield, Mass., has lately introduced a new system 
of apprenticeship, combining theoretical and practical 
education. They require of the apprentice fifty-eight 
hours a week of work in the shop and nine hours a week 
of study. Those who begin to learn their trade under 
the age of twenty are required to serve as apprentices 
for six years, and those over that age for five, at the 
end of which time it is believed that they will rank as 
qualified journeymen. The rates of pay vary from 
five cents to twelve cents per hour, and the firm also 
pays two cents per hour into a reserve fund, which is 
handed over to the apprentices at the end of their term 
of service. For six years this amounts to 460 dols. It 
is stated that there are more applicants than can be 
accepted. 

The Washington correspondent of the same paper 
says that in the previous week the United States Patent 
Office issued thirty new patents to Thos. A. Edison, 
all relating to the production of the electric light. 





The Giornale dei Lavori Pubblict (Rome, October 18) 
contains an account of an important railway conference, 
held at Milan on the 3rd and 4th inst., under the 
auspices of the Alta Italia Railway Company. Repre- 
sentatives of the three chief Italian companies, the 
principal Swiss ones, the Paris-Lyon-Méditerranée 
Railway Company, the railways of Southern Austria, 
and about seventeen German companies were invited 
by the directors of the Alta Italia, to arrange the issue 
of through and circular tickets by the St. Gothard 
route. After considerable discussion, the proposals of 
the Alta Italia Company were agreed to, and tickets in 
accordance with the new arrangements will be issued 
in the beginning of next year. 

On the 8th inst. the third general conference upon 
the Italo-German through goods traffic commenced its 
sittings in the Hétel Bristol, Milan, concluding its 
work upon the 17th. A large number of distinguished 
representatives of the Continental railway interest 
were present. A common system of regulations for the 
Brenner and St. Gothard railways was decided upon; 
but the most important act of the conference was to 
determine that in journeys over more than one line, 
the tariffs of the two shall be combined in whatever 
manner will give the lowest rate for the carriage of 
the goods. This decision awaits the approval of the 
authorities of the respective companies. The proceed- 
ings terminated with a banquet, given by the repre- 
sentatives of the Italian railways to their foreign 
confréres, 








INDIAN PUBLIC WORKS DEPARTMENT. 
To THE EpITOR OF ENGINEERING. 

Str,—Your correspondent ‘ R.E.,” whose letter ap- 
peared in your issue of August 11, seems to have fallen 
into an error in his argument that the post of consulting 
engineer should be reserved for men of his corps. In 
England, the only Government engineers are the Royal 
Engineers, and it is natural that the appointments should 
be given tothem. In India they form only a small pro- 
portion of the Government staff, and no reasons exist 
why certain appointments in civil employment should be 
reserved for them. 

The very case quoted by “R.E.” of a civilian who 
entered the Department of Public Works twelve years 
after him, being two grades above him, shows that 
Government was aware, at the time that appointment 
was made, that they had no one in the service qualified 
for the post, and therefore went into the open market. 

This happened at the time when Government first 
commenced making railways ; and probably if they were 
to commence some new branch of engineering now, they 
would adopt a similar course. 

This particular case has nothing to do with the grievance 
brought forward, which is that certain appointments are 
reserved for R.E.’s to the prejudice of C.E.’s, who 
are serving in the same department, and nominally under 
the same conditions. As “‘ R.E.” points out, this is not 
the only grievance ; butit is, nevertheless, a very palpable 
one. 


India, September 7, 1882. CHEROOT. 





To tHe Epitor oF ENGINEERING. 
Str,—In your issue of the 11th of August, 1882, there 
ae a letter signed ‘R. E.” on the Indian Public 
Works Department. The letter under a show of frank 





as evidence that C.E.’s get on in the P.W.D. as well as 
R.E.’s Do they? Here are jottings taken from the 
classified list of July, 1882, published under authority 
— Government of India, which will speak for them- 
selves. 

Take first the Government of India ‘‘ Direction.” 

The chief secretary is a colonel of R.E. The secretary 
in the civil works and irrigation branch is a colonel of 
R.E., and his under secretary isan R.E. The secretary 
in the railway branch is a colonel R.E., and his under 
secretary is a major R.E. The accountant-general 
io is a major R.E., and his deputy is also major 

In charge of establishments there is a civilian under 
secretary who is not an engineer at all. This gentleman 
has occupied his present post for twenty-two years. On 
his retirement, which cannot be very long deferred, a 
Royal Engineer is sure to fill the appointment. 

The above constitute the ‘‘ Direction,” and control the 
whole of the D.P.W., so it can easily be conceived what 
class of men are most cared for, Royal or Civil Engineers. 

The several R.E. majors who are under secretaries have 
performed their present and like clerkly duties during 
nearly the whole of their service, and so, of course, they 
are eminently fitted to bloom out into superintending 
engineers, to have half a dozen or more large executive 
divisions under them, and drawing upon their large store 
of practical engineering experience to advise and direct 
men who all their lives have been engaged in the practice 
of engineering. 

Outside the ‘‘ Direction” the Government of India have 
one engineer as their professional adviser, a civil engineer 
of eminence and repute, Mr. Guilford Molesworth. 

Well, can the division of the loaves and fishes be said 
to be fair between the R.E.’s and C.E.’s?_ It used to be 
pretended in years gone by that the P.W.D. was a young 
department to account for R.E.’s filling all the highest 
post ; such a pretence cannot be advanced now, and yet 
R.E.’s monopolise the highest appointments. 

Now let us turn to the smaller governments and minor 
administrations, only in passing let me say that in the 
military works branch there are two chief engineers and 
eight superintending engineers (I am now only dealing 
with the higher appointments). There is no encroachment 
of the civil element permitted in the military works 
branch. This is as it should be. When, oh! when, will 
Government permit no encroachment of the military 
element into the civil engineering branches ? 

In the railway branch all the consulting engineerships 
are filled by R.E.’s. 

In Bengal, the chief engineer of the irrigation branch 
is a civil engineer, and of the civil buildings and commu- 
nications branch, an R.E. 

In the North-Western Provinces, the chief engineer of 
irrigation is an R.E., and the chief engineer of civil build- 
ings and communications, is also an R.E. 

In the Punjaub, the chief engineers of both branches 
are R.E.’s. 

In the Central Provinces, the chief engineer is an R.E. 

In Burmah, the chief engineer is an R.E. 

In Assam, the head of the P.W.D. is an R.E. 

In Hyderabad, the head of the P.W.D. is an R.E. 

In Beloochistan, in Central India, in Rajpootana, the 
heads of the P.W.D. are R.E.’s. 

In this array of high appointments, one civil engineer 
figures as the occupant of one of them. 

Really ‘‘ R.E.” in his letter of 11th August, was most 
audacious in his attempt to throw dust in the eyes of the 
public by his reference to the comparative advancement 
of himself as a civil engineer. 

Our grievances are solid; we civil engineers of the 
P.W.D. are not on the same footing as the Royal Engi- 
neers in the matter of position, pay, promotion, pension. 
We are not molly-coddled at the head-quarters of the 
supreme, and smaller governments as deputy, under assis- 
tant secretary, or personal assistant, to be pitchforked, 
after a certain number of years’ probation in an office, as 
full-blown superintending engineers. We have to bear 
the heat and burden of the day, and after twenty years 
of labour at practical engineering we do think we are 
as well, or better entitled to control the engineering pro- 
jects of a province than men trained in offices. ‘The 
Government of India, as represented by Royal Engineers, 
evidently think differently, for look where you will, you 
see all control in the hands of R.E.’s 

Trusting you will excuse my encroaching so much on 
your space. I remain yours truly, 

M.I.C.E. 


AMMONIA REFRIGERATING PLANT. 
To THE EpiTor oF ENGINEERING. 

Str,—I am much interested in your account of the 
above on page 379 ante, but consider its value and interest 
would be enhanced if Mr. Kilbourn would state the 
temperatures of the gas entering and leaving the refrige- 
rator. These particulars would give one a better oppor- 
tunity of ascertaining the efficiency of the apparatus. I 
notice you state that forty-five barrels cooled 12 
deg. is the equivalent of cooling twenty-seven barrels 
20 deg. This seems to me to require qualification, 
as a cooling agent may be quite capable of perform- 
ing one, and equally incapable of performing the other 
equivalent. ¢ 

Will Mr. Kilbourn kindly say what amount of cooling 
this machine would do in the tropics? 


ours, &c. 
October 23, 1882. ; 








J. ARMER. 








Nova Scottan Coat.—The quantity of coal raised from 
the coal mines of Nova Scotia in the second quarter of 
this year was 325,182 tons, as compared with 267,484 tons 


candour is very misleading. ‘‘ R.E.” cites his own case | in the corresponding period of 1881. 
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FOREIGN AND COLONIAL NOTES. 

The Alexandrowsky Steel Works.—These works were 
commenced at the end of 1877, commenced business in 
March, 1879, and since that time have been in continuous 
operation. The products are steel rails for the Govern- 
ment lines, and projectiles and guns of cast steel, these 
latter being made according to the Terrenoire process. 
The plant comprises seven melting and six preparatory 
heating furnaces on the Siemens-Martin principle, whic 
are arranged in a single line about 350 ft. long; the heat- 
ing and melting furnaces alternate with each other. Six 
of the melting furnaces are of seven tons capacity, whilst 
the seventh takes a 9-ton charge. The latter is a little 
over 3 ft. larger than the smaller ones, and has two open- 
ings instead of only one on the working side. . The gas 
producers are placed in a line parallel to the furnaces, 
there being four to a melting and three to a heating fur- 
nace, and each pair of furnaces has its own chimney. 

he capacity of the four regenerator chambers under each 
melting furnace is 1539 cubic feet, and asthe consumption of 
coal is about nine tons daily per furnace, the capacity per 
ton of coal per day is about 170 cubic feet. The hearth 
bottom of the melting furnaces, which are carried upon 
2-in. cast-iron plates, are made of a lower layer of 
Dinas bricks 25 in., covered by 7 in. of a mass formed of 
42.5 per cent. of clean sand from Lake Ladoga, 42.5 per 
cent. of burnt quartz, and 15 per cent. of Russian fire- 
clay ; the sides and roofs are of Dinas bricks. The ave- 
rage working life of the furnace is 232 charges, the 
highest attained being 280. The roof requires partial 
renewal after about 150 charges. 

Messrs. Siemens and Halske.—Messrs. Siemens and 
Halske, the well-known electricians of Berlin, have 
recently built a factory at St. Petersburg for the manu- 
facture of cables and other matters connected with 
electricity. They expect to be able, in this factory, to 
prepare some 2000 miles of submarine cable every year. 
The erection of the factory marks the steady growth of 
Russian industries. 

Krupp Guns for Denmark.—A large gun was recently 
shipped to Denmark from Antwerp. It was constructed 
by ad Krupp, of Essen, who, it is said, is at work upon 
several others of the same type. Its length is 32 ft. 9 in. ; 
diameter at breech, 4ft. 5in.; weight, 58 tons. The 
carriage weight is 26 tons. The gun was conveyed from 
Essen to Antwerp on a specially constructed truck, and 
was shipped without any difficulty. 

American Railroad Progress.—In 1831 the United States 
had 95 miles of completed railroad in operation. In 1841 
the total had risen to 3535 miles, and in 1851 to 10,082 
miles. In 1861 there was a further expansion to 31,286 
miles ; in 1871, to 60,283 miles; andin 1881, to 104,813 
miles, 

Bridges on the” Berlin” Metropolitan.—Seven trussed 
arched bridges have been built on the Berlin Metropolitan 
Railway. The section of upper boom and arch is L shape 
to simplify the connexion of the diagonals of the lattice- 
work, these having a I section. The plates joining the 
lattice-work to the upper boom and the!arch have been 
kept as small as possible, so as not to interfere with the 
outline of the arch. At the crown of the arch the lattice- 
work is replaced by a plate. 

Population of Japan.—The latest census gives the popu- 
lation of Japan as 36,358,994, viz., males, 18,423,274; 
females, 17,935,720, an increase of 3,000,000 since the last 
previous census, in 1873. This increase, however, is in 
part attributed to the growing accuracy in collecting 
returns, the earlier estimates having been too low. The 
population of the three principal cities is thus distributed: 
Tokio, 974,084 ; Kioto, 830,829 ; Osaka, 587,998, 

Electric Motors in Mines.—Electric motors appear to be 


meeting wlth general favour in French collieries. A 
Gramme machine has been in use for some time past at 


the Blanzy mines, and others are at work in the Thibaud 
mines, belonging to the Terre Noire Company, as well as 
in several other places. 


Baldwin Locomotives.—In consequence of the cancella- 
tion of a large number of orders for locomotives and the 
postponement of other orders, the force of men employed 
at the Baldwin Locomotive Works has been considerably 
reduced recently, and other discharges will follow when 
the necessity of their employment exists no longer. The 
withdrawal and postponement of orders come from all 
sections of the United States and from Central America. 


Mexican Steam Navigation.—An important scheme is 
about being carried into execution by several wealthy 
Mexicans, under contracts from the Mexican Govern- 
ment, for the establishment of several lines of ocean 
steamers, first to the United States, and afterwards to 
Italy. Two companies have been formed for this pur- 
pose, both under the same management, and almost the 
entire stock, amounting to 4,000,000 dols., has been taken 
by Messrs. Bermajido Brothers, Spanish merchants and 
cotton manufacturers ; Messrs. Portilla, who own some 
of the largest woollen factories in Mexico, and Messrs. 
Arena Brothers, also largely engaged in manufacturing. 
Another gentleman interested is Ignacio Pomba, senator 
from the State of Oaxaca. They have made adepositas a 
guarantee for the fulfilment of the terms of the contract. 
According to the stipulation, the Mexican Continental 
Navigation Company, as the new co-operation is to be 
called, is to establish two services, one with steamers of 
2000 tons burthen from Vera Cruz to Progresso, Havana 
and New York, and the other with steamboats of at least 
500 tons burthen for Vera Cruz and Minitillan, Frontera 
de Jabasco, Leguna de Terminos, Campeachy, and Pro- 
gresso. The trips of the New York line are to be weekly, 
and the coastwise steamers areto be run in connexion with 
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Orleans, and the other to the Gulf ports of Tuxpam, 
Tampico, Bagdad, and Galveston. These Continental 
lines are to be in operation before November 1, 1883. A 
new steamer of 1500 tons burthen is to be placed on the 
New Orleans, and one of 500 tons burthen on the Gal- 
veston line. 
subsidy of 1800 dols. for each round trip. It is supposed, 
further, that the rates charged shall be from 10 to 15 per 
cent. less than those charged by Messrs. Alexandre and 
Son, whose contract expires in September, 1883. The 
New York lines are to receive from the Government 
2000 dols. for each round trip, the others 1800 dols. 


Canadian Canals.—Canadian canals did not prosper 
during 1881. The decrease of activity noted occurred 
both in the tonnage carried, and the amount of tolls re- 
ceived. Of the eight canals shown in the exhibit, the 
larger ones all appear with less tonnage carried in 1881, 
the smaller ones, with a single exception, showing an in- 
crease in ths particular. The falling off in lumber and 
vegetable food carried in 1881 was 174,216 tons. Wheat 
and corn did not enter the Dominion by way of the 





them. The second contract is for the establishment of 
two other steamship lines, one from Vera Cruz to New 





Welland Canal so extensively as previously. Corn 
dropped off from 144,588 








(1881; wheat from 176,356 tons to 63,118 tons. 


The Government is to pay the company a | 
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ELECTRIC LIGHT SIGNALLING APPARATUS. 


(For Description, see Page 407). 
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The 
decline in the amount of freight carried on the Great 
Lawrence Canal was 115,100 tons, although there was an 
increase of tonnage there from the United States. The 
point is made that the falling off in aggregate tonnage 
transported was in spite of a reduction of tolls. The in- 
creased earnings of ths smaller Canadian canals amounted 
to 9567 dols., while the falling off in receipt of tolls re- 
ceived on the Welland and Ottawa canals amounted to 
32,988 dols., thus causing a net reduction in tolls received 
of 23,420 dols. The earnings for 1881 amounted to 
312,876 dols. In 1880 they were 336,296 dols., or 6 per 
cent greater under a higher tariff. The total cost of the 
Canadian canals is placed at 41,832,564 dols. 

‘rench Stecl Making.—The French steel works are gene- 
rally well employed. Fresh orders of some importance 
have recently come to hand. 


Austratian Trans-Continental Railway. —- We learn from 
Brisbane that terms will probably be shortly arranged 
with the Australian Trans-Continental Railway Syndi- 
cate, and that a Bill authorising the construction of the 
line will be introduced into the Queensland Parliament 


tons in 1880 to 71,728 tons in | this session. 
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ILLUSTRATED PATENT RECORD, 












APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | 
OCTOBER 23, 1882. 
Cases of Inventions communicated from Abroad the 
age rhe of the Communicators are given in Italics, Oct.19, 
after the Applicants’ Names. 


Nos. | 
and | 
Dates. 
Oct. 17 





NAMES, &c. 


OF APPLIAN, 


n 
| 


ABBREVIATED TITLES, &. 








A. C, Elliott, London. 
193 D. Frisbie, New Haven, 
U.S.A. 


al 


4930 | C. 8, Snell, Saltash. 


490 
4932 
4933 


4945 
Oct. 18 
4946 


4947 
4948 


4949 | 
4950 
4951 
4952 
4953 | 
4954 
4955 
4956 
4957 | 
4958 
4959 
4960 
4961 
4962 
4963 | 
4964 


| 


4965 
4966 


4967 | 
4968 
4969 
4970 | 


4971 | 
Oct. 19) 


D. — 
ork. 

F. J. Candy, Highfield 

Fen Ditton, 


Haddan. 
Dufrene. 


Justice. 
H. 


J. 


Thompson. 


Boult. 


Desfosses, Paris. 


Halifax, 


Cam- 


bridge. 


Barrere. 
Da Costa 


Corréa Leite. 


Lightbody. 
Greenw' 


Huddersfield, Yorks. 
F. Haskins, London. 


Morley 


Sewing Machine Co. 
Boult. 


Thierrion. 
Seaton. 


W. G. W. Reynolds, 
Leicester. 

J. Williams and W. 
Williams, Llanfair. | 


x. — Bolton, Lan- 


| Johnson, L£vans. 


J. c. I Tim- 
perley, Cheshire, 

King. 
D. Clerk, Glasgow. 


B. Nickels, London. 
A. Savage, London. 


Leishman. 


A. E. Gorse, Birming- 


ham 
Templer. 


Elsdale. 


M. Stuart, Seaforth, 


Lancashire. 


G. G. M. Hardingham, 
London. 


H. Fl 


J. Macdonald, Wim- 


bledon, Surrey. 


eming, Halifax, 


orks. 
P. Kelly, Bradford. 
H. Alldridge, Bir- 


J 


J. ON. 
a 


A. M. Hogg, 
ae 


and 
Leeds. 


mingham. 
J. Ks e, Kirkstall. 


Dynamo-electric machine. 


| wan arc lamps. 


1 | A. G, de Neeff and E, | 


| Trussei 


Friction clutches, shafting couplin; 
and safety attachments for ele- 
vators. 

(Complete 
specification). 

Electric-motors. 


Clogs or foot coverings. 
Buckles. 


8, 
Paper pulp, paper, textile fabrics, 
cordage, &c. 
Stench trap connexions. 


| Clipping horses and sheep. 


Printing. 

Sewing © nachines and button- feed- | 
ing devices. 

Mill stone balance. 

Wick trimmers. 

Stays. 


Writing slates. 


Boilers or vessels for treating wood 
or other fibrous materials for use 
in paper-making and for textile 
and other purposes, 

Blasting or rending coal, rock, and 
other minerals. 

Furnaces and mechanical stokers. 


Casting of pig metal. 

Motive-power engines worked by 
combustible gas or vapour. 

Fluids and compositions for washing 
sheep. 


| Postal wrappe 


| Balloons for photography, 


istering ‘apparatus for-closet doors, | 
Befiey tl blocks. 


Tenter hooks. 

photo- 
graphic surveying, &c. 

Prevention of watch snatching. 


Steam boilers. 


| Road vehicles, 


perryn, Lou- | 
on. } 
Haddan. Schmeja. 


h, and 


. High On- | 
an 
Haddan. Famer, 


H, 
C. 


McLaren | 
Morris, | 


J. , ee Glasgow, 


ua 


Frary. 


W. Allan, Sunderland. | 
W. G. Little, Sleaford, 


Lincol: 
M. H. 


pe he §.A., LOW of | 
4972 | BE. " _—_ and 
T. Blac 


kmore, Cardiff.) 


4973 | W. Crosland, Newton 
Heath, Manchester. 
4974 | | Sedge. ‘Durand and | 


alker 
4915 | cust. Bieindvosher. 8 


4977 | W 


| 


E. Melsheimer, | 
ya 


Rose, Halesowen, 
tershire. 


Worces 
4978 | AW. ee West 


4979 | C. and 6. W. Murland, 
| and J. Montgomery, 


ee. 


co, 


Dow 
4980 | & MoRuer, Glasgow. 
W. Key, Glasgow. 


4981 | 
4982 
4983 
4984 
4985 
4986 
4987 





C. Madge, Swansea. 


Haddan, 


Stelzig, 


Kittel & Co. 
Von Nawrocki, Opl, 
J. Templeton, and J. 


C. 
Bo 


ilson, 


London. 
Cochrane, Stour- 


bridge, Worcester. 


ult, 


Kuhn, 


| Looms. 
Wheels for traction engines. 


| 


n. 
Kerner, New | 








Adjustable coverings or casings for 
locks and latches. 
Combing machinery. 


| Tricycles. | 
| Oil can 


8. 
Cocks or valves. 


Grinding mills. | 


Scar- | 


Beverages. 


se = or grease for miners’, 


mps. 
Razor blades. 
Inverted —— acting marine — 
A sheep wash 


Electric-alarm apparatus. 


| Brakes for railway vehicles, 
Paper-cutting machines, 
Reduction of iron ore, 


musical instruments. 
Ships’ binnacles and compasses, | 


Shives or bungs and vent pegs for ale | 
8. | 

Feed pumps of steam-engines. 
Machines for preparing flax, hemp,| 
jute, &, } 


Cooking ranges. 
Governing, controlling, « regulating 
the pressure or flow of illuminating 
gas or other fluids, | 
Gas-heated furnaces, 
Lamp glasses or globes, 


Chloride of lime. | 
Motive-power apparatus for actuating || 

sewing machines. 1] 
Manufature of iron in blast furnaces. | 


Obtaining or recovering the salts con- 
tained in mineral waters, | 





Nos. | 


n 
Dates, | 





4989 
4990 
4991 
Oct. 20 
4992 


4993 
4994 


4995 | 


4996 
4997 


4998 
4999 
5000 


5001 
5002 


5003 
5004 
5005 
Oct. 21 
5006 
5007 


5010 
5011 
5012 
5014 
5015 
5016 
5017 


5018 
3019 


5021 


5022 
5023 


5024 
5025 


5028 
Oct. 23 
5029 
5030 
5031 

5032 


5034 
5035 
5037 


5039 
5040 
5041 


5043 


5047 


5049 | 


5050 
5051 


NAMES, &c., 
OF APPLICANTS, 


ABBREVIATED TITLES, &. 





A. Sertaillier, London. 
J. A. Slater, Birming- 


ham 
J. Vz Hope, Wednes- 
‘ord. 


jury, 

J. E. Liardet, Brock- 
ley, Kent, and T. 
Donnithorne, Lon- 
don. 

Glaser. Brauwm and 
Liebreich. 

Hayes. Lemy. 


H. lllingworth, Brad- 


ford, Yorks. 


T. Kay, Stockport. 
Clare. Yates. 

J. Anderson and J. 
Darling, Glasgow. 
A. W. Kershaw, Lan- 

L. we om Pell 
ellegrin, 
: -sur-Mer. 
F. Muller, Magde- 


ure. 
G, L. Anders, London. 
M. Evans, Wemyss 
Bay, Renfrew. 

A. 8. Clark, and F. 
Dowling, Londcn. 
Alexander, Saulé and 

Durozoi. 
Smith. Lallidie. 


7" Sentee, Shef- 


F. a " Sykes and J. 
Hinchcliffe, Holm- 
firth, Yorks, 

F. G. Lynde, Melton 
Mowbray. 

Imray. La Société 
Harmel Freres. 

F. Nowell and A. K. 
Smith, London. 

J. Dunbar, Southamp- 


ton. 

Edwards. Jacotot. 

E. Hora, London. 

L. Campbell, Glasgow. 

C. F. Varley, Bexley 
Heath. 

C. F. Varley, Bexley 

eat. 

C. F. Varley, Bexley 
Heath. 

C. E. Hall, Sheffield. 
J. C. Johnson, Wed- 
nesbury, and 
— West Brom- 
G. D. Garvie and G. 
Wood, New York. 

J. Prosser, Upper Clap- 

ton. 


A. Clarke, Stevenage, 
M. Bailey, London. 


B. Walker, Leeds. 


Lord Penzance, London. 


G. Chambers, London, 
G.A. Biddis, Newbury. 


H. Parson, Guildford. 
a Hayward, Lon- 


on. 

Bonneville. Gardair 
and Gladysz. 
Brydges. ing. 

J. Jameson, Newcastle. 
Mewburn. “on 
Schwarz. 

Haddan. Charnauz. 


Haddan. Kernaul. 
Redfern, Hanna. 
Thompson, Cumnver. 


J. Morison and R. 
Armstrong, New- 
battle, N.B. 

C. R. Baillie-Hamilton, 
Grove Park, Kent. 
B. P. Hepworth, Mor- 

ley, Yorks. 

E, Green, Halifax. 


Gedge. Marti and 
Quaglio. 
West 


F. Hovenden, 
Dulwich. 

Glaser. Schlinck. 

J. a London. 

J. pM. . F. Horcher, 


a, Prussia. 
M. 7 aT Boulton, —_ | 


Park, Oxford 


E. Perrett, West } 


minster. 
Lake, Jehl. 


T._ Singleton, 
Darwen, 
Lake. Van Choate. 


Over 


| Beck. Portafax. 


; Brushes for painting, &c. 


Electric arc lamps. 

Lamps for bicycles, tricycles, and | 
other velocipedes. 

Moulds for casting hollow ware. 


Secondary batteries, 


| 


Manufacture of fatty matter from 
wool fat. (Complete specijication). 

Cocks and taps. 

Apparatus employed in roving, twist- 
ing, &c., fibrous substances by cap 
frames. 

—— and heating places, &c. 

ound armour-plates. 

Gun ug and uncoupling railway 
carriages, &. 

a and diffusion of artificial 

t 


1g. 

Apparatus” for Seueeinentien of ali- 
mentary fluids, & 

Manufacture of confeotionery. 


Telephonic instruments 

Fittings for incandescent electric 
lamps. 

Apparatus for producing audible sig- 
nals on tramcars, &c. 

Type-composing machines, 


Rope tramways. 
Application of lids to cake baskets, 


«ec. 
Looms for weaving. 


Filters, 


Destroying solid impurities, such as 
teazles, &c., from textile materials. 
Permanent way of tramways. 


Slide-valves for steam and other 
engines, 

Ploughs. 

Wheels for vehicles. 

Regulating electric currents and 

electromotive force. 


Electro- magnetic and magneto- 
electric engines. 

Electro- magnetic and magneto- 
electric engines. 

Electro- magnetic and magneto- 


electric engines. 

Treatment of small coal, &c. 

Iron and steel tubular telegraph 
poles, &c. 


Mechanical musical instrument 
motors. (Complete specification.) 

Combination of ingredients for ad- 
mixture with wines, &c. 

Harrows. 

Carbons for 
lamps. 

Machinery for shearing steel ingots, 

Separating copper from matt or 
regulus contaiming copper. 

SS for heels and toes of boots, &c. 
Regulating supply of water to water- 
closets, &c. 

Surgical appliance for use in cases of 
fractured patella, 

Envelopes. 


incandescent electric 


Manufacturing anhydrous alumina. 


Velocipedes. 
Dry distillation. 
Stopping runaway horses, &c. 


Manufacture of a new product from 
coffee beans. 

Lightning conductors. 

Water puritiers for steam boilers. 


Governors applicable for governing | 


steam engines. 
cation). 
Permanent way. 


(Complete specif | 


Parallel rulers. 

Treatment of silk rags. 

Sewage trap or gulley and socket 
pipes therefor. 

Rotary gas engines, 


Braces for supporting trousers, &c, 


| 
| 
| 


Cleaning fat oils and fats, | 
Carriage bodies. 
Locomotive and portable engines, &c, 


Device for fastening umbrellas, &c. || 


(Complete specijication). 


Looms for weaving. | 


| Electric-lighting apparatus, &c. 
| Automatic registering and controlling 


apparatus for carriages. 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents, 
I.—Announced October 20. 
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4134 
4136 
4138 
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4242 | 
4244 
4246 


Lake (Cary). 








Name. No Name. No. Name. 
1882 | 1882 
Knightley. 4248 | Holmesand | 4400 | Abel(Reinec- 
Teague. Emmens. ken and 
Waddington. } 4250 | Donnithorne. Poensgen). 
| Riddell. 4252 | Latham and | 4402 | Hellyer. 
Friedrichs Latham. 4404 | Lake (Van 
(Stuvinga).} 4254 | Durham. Choate). 
Woods. 4256 | Toye. 4406 | Hope. 
Williams. 4258 | Mewburn 4408 | Wrigley 
| Anders. (Low and } 4410 | Drayton. 
| Morgan- Johnson). | 4412 | Brear and 
Brown 4260 | Blechynden. Hudson. 
(Rosenjield)| 4262 | Box. 4414 | Marshall 
Spence and | 4264 | Stanbury. 4416 | Clark (Popp). 
Nichol. 4266 | Slater. 4418 | Watts and 
McAllum, 4268 | Foster. | Smith. 
Thomas. 4270 | Lake (Brard).f 4420 | Merichenski. 
Raphael. 4272 | Edwards 4422 | McEvoy and 
Boult (Bianda & Mathieson. 
(Lehmann). Dumas). 4424 | Lake (Har- 
Rosse. 4274 | Rapp and greaves). 
Lake Herbst. 4426 | Willoughby. 
(Fithian). | 4278 | Siemens. 4430 | Imray (Lecky 
Toy and Ste- | 4280 | Wagstaff. and Hay). 
| _ phens. 4282 | Clarke. 4432 | Tate. 
| Haddan 4284 | Hunter. 4434 | Emmens and 
(Munson & | 4286 | Brailsford. Mason. 
Munson). | 4288 | Dewrance & | 4438 | Andrews. 
Swann Wimshurst.] 4444 | Beaven. 
(Parser). 4290 | Stuart. 4445 | Horton. 
Day (Robert- | 4292 | Trimmings. | 4446 | Handford 
son). 4294 | Harrison. (Edison). 
Finney. 4296 | Remmers, 4448 | Barlow 
Nobes. Williamson, (Luger). 
Coey and and Fair- | 4450 | Langdon, 
McArthur. weather. Fuller, & 
Haddan 4297 | Hinksman. Fuller. 
(Belger & | 4298 | Reddie 4451 | Von Naw 
Preiler). (Virot). rocki 
Lloyd Wise | 4300 | Jones. (Dorn & Co.) 
(La Société} 4301 | Foot. 4452 | Gunn. 
Anonyme | 4302 | Plunkett. 4456 Stetson 
Lorraine 4304 | Statter. (Dollens & 
Indus- 4306 | Klein and Zschech). 
trielle). Allen. 4458 | Lake 
Grierson 4308 | Butler. (Weston). 
(Hughes). | 4310 | De Pass. 4460 | Skrivanow. 
De Villiers. | 4312 | Hardman. 4464 Wrightson 
Granroth. 4314 | Spence. & Clark. 
Hughes and | 4316 | Cheesbrough | 4466 | Edwards 
Carwardine. (Eaton). (Descavez 
Robert and | 4318 | Wigfull. & Halut 
Gouvernon.} 4320 | Sykes. 4470 | Pidgeon. 
Groth 4322 | Hopkins. 4472 | Hinksman, 
(Zaruba & | 4324 | Groth (Ey- | 4476 | Von Naw- 
Kounowsky). manns- rocki 
Lineff. berger and (Sydow). 
Husbands. Menn). 4478 | Roe. 
Smith, 4328 | Bright. 4480 | Cochrane, 
Day, Green, | 4330 Blezard and | 4482 | Hall and 
Walker & Nelson. Hall. 
Carey. 4332 | Hendry and j 4484 | Johnson 
Mayer. Melville. (Uzel). 
Hopewell. 4334 | Russell. 4486 | Cook. 
Huppe. 4336 | Beverley & | 4488 | Kingston. 
Hope. Sykes. 4490 | Khotinsky. 
Tippett. 4338 | Lake(Bergen)| 4492 | Sennett. 
Fitz-Gerald 4340 | Lowe and | 4494 | Lake (Jebb), 
and Jones. | Lamb. 4496 | Mennons 
| Brandon 4342 | Reddie (Monmon). 
| _(D’Aragon (Crépin). 4498 | Death and 
Jameson. 4344 | Hammond & Ellwood. 
Messent. Goldenberg] 4500 | Horrocks & 
Bailey, 4346 | Lake (Lacape Horrocks, 
Hartmann. and Co.) 4503 | Beeman, 
Bailey. 4349 | Nolf. Taylor, and 
Detty. 4350 | Mills (Mac- King. 
Hammond & | kenzte. 4504 | Beeman, t 
Golden- 4352 | Sinnock. Taylor, & 
| berg. 4354 | Robinson. King. 
| King 4356 | Nash. 4506 | Brown and 
| _ (Davies). 4358 | Fenwick. Robertson. 
Lazenby. 4360 | Wharton & | 4508 | Justice 
Burr and Smith. (Cooper). 
|; _ Scott. 4362 | Gaulard and | 4510 | Imray 
2 | Palmer. Gibbs. (Ditmar). 
| Wallis. 4364 | Wise (Léwig).J 4512 | Mackenzie. 
| Evans and 4366 | Wynne. 4514 | Cook. 
Bennett. 4368 | Marshall. 4516 | Greener. 
lark 4370 | Slack. 4518 | Horsley. 
(Cordes). 4372 | Davidson, 4525 | Lyte 
Johnson Davidson. | 4559 | Gilmour and 
(Caron). & Miller. | Gilmour. 
| Forbes. 4374 | Hyatt. 4593 | Allison 
Morris. 4376 | Deprez. (Fairman, 
Dell (Smith). | 4378 | Atkinson. Gray, and 
Reddie 4330 | Welling. Austin). 
(Krdsza & | 4382 | Baker and [| 4603 ills 
Schaschl). Badcock. (Schiitt & 
Evans, 4384 | Berry. Warnholtz). 
Lake (Ross). | 4386 | Johnson 4605 | Johnson 
Green and (Recken- (Musil). 
Green. dorfer). 4607 | Hutchings. 
| Anderson. 4388 | Atkinson. 4609 | Tweddelland 
| Hudson. 4390 | Swan and Fielding. 
| Corbett. Swan. 4611 | Hamper and 
George 4392 | Haddan Harper. 
(George). (Neumei- | 4613 | Tatham. 
| Crookes. ster). 4615 | Evans. 
| Stevens, 4394. Von Naw- 4617 | Parkin. 
Major, and rocki (Sternj 4619 | Young and 
Edwards. & Son). | Neilson. 
Tidcombe. 4396 | Guye(Guye). | 4621 | Lake (Bon- 
Capell 4398 | Sowden. nefond). 
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No Name No. | Name. No Name. 
1882 1882 | 1882 
4623 | Darke (War- | 4669 | Clark 4701 | Imray (La 
lomont). (Hervier). Société P. 
4625 | Fox. 4671 | Evans. Gareet et 
4627 | Barnsdale. 4673 | Stone. Nisius). 
4629 | Gibbs. 4675 | Waller. 4703 Jensen 
4635 | Thompson. 4679 | Lampard & (Klein). 
4637 | Harland, Coppen. 4705 Brown. 
| Wolff, 4681 | Dyson. 4707 | Vaughan & 
| Wilson, & | 4683 . Clark Walton. 
| Pirrie. (Huyler). | 4709 Boult 
4639 | Pickin. 4685 | Allan. (Gridley). 
4641 | Firth and 4687 | Thompson 4711 Briscall. 
Farrand. (Wright). | 4715 | Bateman. 
4643 | Lake (Lar- | 4689 | Boult 4719 | Ratcliffe. 
roque). (Baily, 4721 | Redfern 
4645 | Mott. Constan- (Sack). 
4647 | Thompson. tine, Fow- | 4723 | Findlay. 
4649 | Jackson, ler, and 4725 Lake (Wil- 
4651 | McLellan. Smith), son). 
4653 | Llewellin. 4691 | Phillips. 727 | Barlow 
4655 | Hudson. 4693 | Sang. (Henry). 
4657 | Downie, 4695 | Edwards & | 4729 Brown. 
4661 | Greenhill. St. George. | 4731 | Drewitt. 
4663 | Stephan. 4697 | Wilson. 4733 | Beck( Violette 
4665 | Immisch. & Buisine). 
4667 | Jackson and 
Sheekey. 
Il.—Announced October 24. 
Name. Ne. Name. No. Name. 
1882 1882 
Francis. 4098 | Fisher and | 4474 Lackersteen. 
Jones. __ Spencer. | 











COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Num bers in Lists of 
Applications for Patents. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 






































No. Name, No. | Name. No. Name 
| 
1882 1882 | 1882 
4930 Snell, 4992 | Glaser 
(Braun & —— 
Liebreich). 
NOTICES TO PROCEED. 
I,.—Time for entering Opposition expires Friday, 
November 10, 1382. 
No. Name. Name. No. Name. 
1882 1882 
2099 | Klemetsen. Smith. 2938 | Mallinson. 
2716 | Knightley. Edwards 2949 Wood and 
2796 | Teague. (Schreiber), Smyth. 
2803 | Willard. 2867 | Boult 2967 | Haddan 
2805 | Hopkins, (Parsy). (Dieler). 
Baker, and | 2868 | Thomas. 2993 | Field and 
urt. 2873 | Vaughan Thompson. 
2828 | Baxter. (Liirmann)y 3007 | Jenkin. 
2830 | Ayrton and j 2874 Avery. 3103 | Valon. 
Perry. 2878 Simpson 3176 | Mackay. 
2832 | Edwards (Week). 3570 | Newton. 
(Roche). 2893 | Reading 3927 | Smith 
2833 Robertson. (Butine r). (Hallidie). 
2340 v. 2895 | Lake 4001  Reddie 
2852 (Petry) (Tverskoy 
2908 Combe & Weiner). 
2912 | Emmens. 4028 | Perrett. 
2913 Emmens. 4176 Hope. 
2914 Emmens. 4355 | Ross. 
2915 | Brewer. 4421 | Brown and 
R54 2932 | Haddan Saunders. 
2856 Engel (Klin- (Richters). | 4930 | Snell. 
ke er; fue ues), | 








2916 








2977 


2983 


3015 


207 
3029 


Daubenspeck' 
Hitch. 
Brydges 
(Tovote). 
Isherwood. 
Edwards 
(Vigreuz). 
Sprague. 
Culpin. 
Moon. 
Hancock. 
Robinson. 
Lake 
(Grunow & 
Meyer). 
Feldman. 
Goldie. 
March. 

Edge and 
Ticehurst. 
Carus-Wilson 

Stewart 
(Kirke 
Fender). 

Cross. 

Penn. 

Morgan- 
Brown 
(White). 

De Pass (La 
Société 

Volpp 
Schwarz 
et Cie.) 

Reaney. 

Mills( Wanne- 
veich). 

De Pass 
(Quennec)- 


& 


No. 


1882 
3038 
3055 


3602 


3794 
3877 
3897 


3951 


4097 
4102 























1882, 
Name. No. 
1882 

McGill. 4112 

Newton (La- 

Société 
Anonyme | 4126 
Dinamite 
Nobel). 4145 

Von Naw- 
rocki 4164 
(Verein 
chemischer 
Fabriken). | 4179 

Wigg. 

Wirth 
(Hochstrate} 4198 

Topham. 

Bromley, 4258 
Crowe, and 
James. 

Portway. 4262 

Ashton. 4279 

Chaster. 

Lloyd Wise | 4304 
(La Com- | 4312 
pagnie 4378 
Houillere | 4388 
deBesseges).4 4398 

Imray (La | 4406 
Sociéte 4490 
Harmel 4508 
Freres). 

Green. 4512 

Rogers. 4515 

Ford and j 4518 
Moncur. 4625 

Allin. 4635 

Fry. 4687 

Grafton. 

4691 
4697 
4785 


II,—Time for entering Opposition expires Tuesday, 
November Ih, 


Name 





Morgan- 
3rown 
(Rosenfield). 
Lake 
(F ‘ithian). 
Tongue 
(Keenan). 
Day, Green, 
Walker, & 
Carey. 
Brandon 
Pe ynatelli 
d@ Aragon). 
Burr and 
Scott. 
Mewburn 
(Low and 
Johnson). 
30x. 
Riley 
Orrell. 
Statter. 
Hardman, 
Atkinson. 
Atkinson. 
Sowden, 
Hope. 
Khotinsky. 
Justice 
(Cooper). 
Mackenzie. 
Smith. 
Horsley. 
Fox. 
Thompson. 
Thompson 
(Wright). 
Phillips. 
Wilson. 
Casero. 


and 


| 





PATENTS SEALED, 
I.—Sealed October 20. 



































No. Name. No. Name. No. Name. 
1882 | 1882 1882 
1916 | Riggs. 1942 , Bown. 3135 Hoff. 
1917 | Knox. 1947 Jameson. 3198 Sully. 
1921 | Musgrave. 1948 | Armour. 3230 | Shaw and 
1925 | Tuffnell. 162 | Behrens. Sydenham, 
1930 | Engel 2111 , Yarrow. 3371 Williams. 
(Richter). | 2183 , Clark 3425 Cutler. 
1935 | Cooper. (Gombert). 3477 Gillespie. 
1936 | McCulloch & | 2234 | Clark 3592 Bolton, 
| Cook. (Holmes & 
Steiner). 
Il.—Sealed October 24. 
No. Name. No. Name. No. Name. 
1882 1882 1882 
1458 | Groth(Hose- | 1998 | Robinson. > | 2136 | Rapieff. 
mann). 1999 | Rogers. 2180 | Lilley. 
1691 | Rest. 2007 | Abel 2245 | Hodgson. 
1951 | Boult (Gramke), | 2252 | Harding and 
(Beasley). | 2011 | Johnston. Harding. 
1954 | Taylor, 2014 Armstrong. 2317 | Reddie 
1959 | Noad and | 2019 Fletcher. | _ (Merrill). 
Salomon. ]} 2033 | Merichenski. | 2385 | Daltry. 
1968 | Edwards 2034 | Harrop. 2649 | Helyar. 
(Hojimeister)} 2039 | Fischer. 2811 | Mills(Jewell). 
1969 Siemens 2041 Handford 2971 | Potter. 
(Hinly & (Gros). 3163 | Clark 
Von Frutz-] 2046 | Brown. (Jaquith). 
schler-Fal- | 2049 | Brown. 3328 | Siemens. 
kenstein), | 2058 | Porteous. 3424 | Kershaw. 
1977 | Baldwin. 2072 | Handford 3543 | Robinson. 
1985 | Kenyon. (Edison). 3697 | De Pass 
1991 | Abel ((eer- | 2120 McGill. (Oppen- 
kens). 2122 | Jaeger. heimer). 
1995 Andrew. 2135 | Cuttriss 
1998 _ King & King. _(Cuttriss). 
FINAL SPECIFICATIONS FILED. 
Oct. 14. 1882. Nos. 1793, 1794, 1795, 1803, 1804, 1805, 1807, 1819, 
1931, 2255, all of the year 1882. 
me ee 1822, 1833, 1834, 1881, all of the year 1882. 
tla: aad 1812, 1813, 1815, 1816, 1820, 1821, 1824, 1825, 
1826, 1530, 1831, 1832, 1845, 1853, 1854, 1863, 
1895, 1952, 1967, 1975, 1979, all of the year 
1882. 
ae 1836, 1838, 1841, 1842, 1849, 1857, 1858, 1859, 
1860, 1862, 1864, 1866, 1867, 1868, 1878, 1880, 
— 1956, 1988, 2017, 2604, all of the year 
ee 1872, 1874, 1875, 1877, 1883, 1884, 1888, 1890, 
1896, 1901, 1919, 1928, 1965, all of the year 
1882. 
eee 1685, 1886, 1892, 1893, 1894, 1897, 1920, 1921, 


1927, all of the year 1882 





PATENTS WHICH HAVE BECOME VOID. 
Non-Payment of the Third Year's Stamp Duty of 501. 


I.—Through 


















































No. Name. No. Name. No. Name. 
1879 1879 1879 
4059 ‘“Woodhams. }] 4103 Parkinson & ] 4138 Lake (Arm- 
4060 Fleury and Sweaney. strong). 
Barker. 4106 Rawlings & ] 4139 | Briggs. 
4061 Hughes. Barnes. 4142 | Varicas 
4067 | Wilson and | 4108 Lake (Argall). 
Clegg. (Tholozan | 4147 | Morgan- 
4068 Haley and et Cie.) srown 
Gill. 4109 Masters. (Hyatt). 
4070 Learmonth [4110 Bessemer & | 4149 Evans. 
(Keeping). Bessemer. | 4150 | Hayward. 
4072 | Wolff (Hen- | 4114 | Bennett. 4151 Lake (Cleve- 
richsen). 4116 | Musto and land Paper 
4074 Clark Johnson. Box Ma- 
(Ward). 4118 | Dolby. chine Co.) 
4083 Box. 4119 Wilkinson & } 4153 | Spencer and 
4084 Henderson. Wilkinson. Elsdon. 
4086 Smart. 4127 Brin (Brin & | 4156 | Strelley. 
4088 Hamilton. Valizre). 4157 | Wallis and 
4091 Bezer. 4128 | Hackford. Steevens. 
4092 | Hawker, 4129 | Webb. 4158 | Brewer 
Puntis, & ] 4130 Field (Passet). 
Boyce. (Flowers). | 4160 | Codner. 
4093 , Kidd and { 4131 ake 4164 | Bailey and 
Green. (Chambon). Firth, 
4097 | Imray 4134 , Dolby. 
(Burton). 4135 | Potts. 
4100 Wright. 
II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. Name. No. Name. No. a Name. 
1875 1875 5 | 
3514 | Hemsted. 3523 | Ralston. pe | Newton. 
3518 | Leicester & | 3524 | MacIlwaine | 3545 | Howard. 
Blezard. and Lewis. | 3550 | Dillon. 
3519 | Clark. 3529 | Lake 3556 | Hamblet & 
3521 | Touaillon | (Simonds). Davies. 
(Bollée). | 3567 | Baker. 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR’S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 
No. Name. No. | Name. No. Name. 
1879 1879 | 1879 | 
4211 | Lake 4429 | Haddan 4274 | Menzies. 
(Bailey). | (Marz). 4290 | Smith. 
4259 | Jennings. 4487 | Openshaw. 4323 | Mather. 
4467 | Thompson & | 4241 | Davison. 4435 | Smith. 
Williamson.] 4450 | Morgan- 4273 | Tully. 
5209 | Ross. | Brown 4278 | Horrocks & 
3765 | Kaye. | (Amberg). | _ Horrocks. 
4205 | Kerr. 4458 | Fraser, 4311 | Rubens. 
4216 | Parlour. 4239 | Cook and | 4830 Lake (Suel). 
4217 | Teale. Cook. 











| Copies of a a may be obtained at & 





| tion not allowed, 


PATENTS IN a OF WHICH THE SEVENTH YE 
DUTY OF 100/, HAS BEEN N PAID D AND IU TEARS star 

















No. Name. No. Name. No. Name. 
1875 : 1875 1875 
3675 | Barrow. 8626 | Chatwood. 3762 | Edison, 
3620 | Barnett. 3702 | Darke, 3679 | Jones. 

in 2 ag | 8740 | Galloway. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING OCTOBER 21, 1889, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specisication Drawings 
is stated in each case after the price ; where none are mentioned 
the Specisication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
ce., of the Communicators are given in a. 

Cursitor-street, 

Chancery-lane, E.C., either personally, or a letter, enclosing 

amount of price and postage, and addressed to Mr. H. Reaper 

LACK. 

1882, 


$22, Gloves: W. Dibble, London. (2d.)—A pocket is 
attached to the palm of the glove, the pocket ioe y provided with 
a flap buttoning over. (Protection not allowed. January 21, 
1882). r 

332. Athletic Boots and Shoes: H. Craston and T, 
Craston, London, (2d.)—The use of moleskin in the manufac. 
ture of athletic boots iat shoes. (Protection not allowed. January 
23, 1882). 

370. Finishing the Surface of Concrete Floors: 
A. Cordingley, York. (2d.}|—The surface of the concrete 
floor is indented by a grooved roller. (Protection not allowed. 
January 25, 1882). 


394. Isolating Fire and Smoke from the a. 
torium in Theaters: H. M. Bennett, London, (2:/.| 
curtain of cloth, canvas, or other material, over which a sheet o t 
water runs, is placed between the audience and the fire. (Protec 
January 26, 1882). 


636. Portable Urinal for Infants: E. S. Howell and 
E. M. Howell, London. (2/.)—A chamber is attached to the 
child by soft elastic straps. <A pipe leads from this through a 
conical chamber to the container. (Protection not allowed. 
February 9, 1882). 


642. Manufacture of Bread: Jn. poate, >. Beatty, 


| Js. Beatty, Jph. Beatty, Belfast, Co. Antrim. (2! 


| to hold up both trousers and drawers. 





The dough to be shaped is placed in a trough, a either ‘the 
trough or its cover is made to travel and close the dough. The 
dough i is then divided by means of a knife or saw driven r: upidly, 
and the two cut surfaces are brought together by a moulding board 
and the surfaces closed. The moulded lumps are then ‘ejecte ed 
from the trough. (Protection not allowed. February 10, 1832). 


644. Braces for Trousers, &c.: J. H. Johnson, 
London. (J. C. Garand, Paris). (2d.)—Anarrangement of brace 
(Protection not allowed. 
February 10, 1882). 


846. Manufacture of Weldless Tubes: R. Elliott, 
Newcastle-on-Tyne. [6d¢. 17 Figs.|—Weldless tubes are 
produced with the fibre in a helical direction to prevent longitu- 
dinal splitting of the tubes. The metal from which the tube is to 
be formed is placed ina plastic or molten condition in a vessel and 
the plunger coming down upon it forces the metal through a 
guide with helical grooves and then through the die. (February 
21, 18382). 


930. Indicating the Length ot Piece Goods when 
Rolled, Folded, &c.: A. Akeroyd, Bradford, York. 
[2d.}—The back of the goods are marked from the beginning to 
the end in lengths of yards and numbered. (Protection not 
allowed. February 25, 1ss2). 


1014. Producing Caustic Barium and Strontium 
from the Sulphates: J. G. Tongue, London, (h. Zio- 
mezynski, Spora Meuselwitz, Germany). (Sd. 8 Figs.J|—The 
sulphate is ground fine and mixed with coal or.coke dust or saw- 
dust, and made red hot or calcined. The still glowing sulphate is 
e exposed in a chamber to a stream of superheated steam. (March 
2, 1882 


1072, Carriages for Naval or Field Ordnance: T. 
Nordenfelt, London. [6.5 /'iys.|—A spring is placed 
inside a hydraulic cylinder and is acted on directly by a piston, 
and the liquid which ison both sides of the piston is forced during 
the action of the recoil from one side of the piston to the other 
through grooves along the inner surface of the cylinder. The figure 
is a side elevation partly in section. The trunnions of the gun 
are carried upon a lever a, whose fulcrum is at al, so that the 
lower end of the lever is drawn forward during the recoil. The 


J iiiacoiom = 








lever a is jointed to the piston rod b of a piston ¢, the rod being 
surrounded by the spiral springs d d, and ¢ is adise through which 
the rod passes freely ; f is the cylinder i in which the piston and 
springs are contained ; the end cover of f is secured to the carriage 
by a bolt g on which the cylinder is able torock ; at the front end 
of thecylinder i isa gland with a cup leather f} to retain the oil or 
other fluid, f2 f2 are grooves within the cylinder to allow the pas- 
sage of the oil; they become fewer and narrower as the piston 
approaches the front end of the cylinder. (March 6, 1882). 


1002, Machinery Em ” ag eo ma Machines: 
T. Priestley, Bradfor: ks. (6d. 7 Figs.|—A thread 
is carried across the knitting frame and inserted through 
the fabric at the back, and is placed between each set of needles 


so as to fasten the longitudinal threads together. (March 7, 1882). 
1086, Machine ore pameotin Capstans by Water 
Pressure, &c. : . L. Williams, ondon, [6d. 2 Figs.) 


—An ordinary capstan is Pain by a vertical shaft revolving in 
suitable bearings ; to the lower end of the vertical shaft is attached 














T. 27, 1882. ] 
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acrank with acrank-pin of considerable length. To the lower side 
of a horizontal cast-iron plate which carries the bearing of the ver- 
tical shaft are attached the two horizontal cylinders opposite to 
each other and fitted witha plunger made water-tight in the usual 
way, the two plungers being connected together so that they can 
readily reciprocate in their cylinders. A horizontal transverse 
































ich conne 


gether, which slot embraces the crank-pin, preferably with the inter- 


slot is formed in the } ts the two plungers to- 
vention of a sliding block. A pair of cylinders are fitted at right 
angles to above-mentioned pair in a similar manner but slightly 
below them, so as to embrace a lower portion of the crank- 
pin. Fig. 1 is an elevation, partly in section, and Fig. 2 
is a horizontal section through the apparatus; a is the 
foundation plate firmly bolted down to the ground by the bolts 
bbb. The four horizontal cylinders hh! h2 43 are bolted to the 
under side of the plate a, and h h} are above and perpendicular to 
h2 h2. The cylinders are shown with their valve chambers m i 
containing valves actuated by the rods nn! jointed to the leve 
pp. Water is admitted to. the valve chests by the regulating 
valve at n. (March 7, 1882). 


1127. Antiseptic Material for the Preservation of 
Flesh and other Animal Matter : J. Imray, London. 
(F. Artimini, Florence, Italy). [2d.)—The preparation employed 
~ a solution of a compound of boric amd malic acid. (March 8, 

882). 


1128.*_ Apparatus for Controlling the Flow of 
Water from Cisterns: Rawson, Balsall Heath, 
Worcester. (2d.)—It consists of a syphon tube, the longer leg 


of which has a short stand-pipe in its lower end which is fitted 
with a balanced valve, whose position can be regulated at will. 
(March 8, 1882). 


1137. Tele 


F. H. W. Higgins. 


{ls. 9 Figs. |—A combined tele- 


graphic apparatus designed especially for street fire-alarms, consist- | 
ing of a normally closed battery circuit including a station instru- | 
ment in which an electro-magnet actuating a ‘‘ propelment” moves | 
an index each time that the cizcuit is opened, and a series of signal | 


posts with instruments which open the circuit a pre-arranged 
number of times when a pullis drawn out. (March 8, 1882). 


1138.*. Transmission of Power by Endless Belts of 
Rope, &c.: J. Thomson, Glasgow. [(2:.)—The string or 
rope is made to lap alternately round part of the circumference 
of agroove inonedrum and part of the circumference of a groove 
inthe other drum, this alteration being repeated several times. 
(March 9, 1882). 

1142. Regulating the Generative Capacity of 
Dynamo or Magneto-Electric Machines; T. J. Hand- 
ford, London, (7. A. Edison, Menlo Park, N.J., U.S A.) 
[6d. 2 Figs.|—The generative capacity of the machines is regu- 


lated by moving the brushes round the commutator towards and 
The apparatus is intended | 


from the points of greatest potential. 
for use in cases where the lamps or other translating devices are 
arranged in parallel arc between two mains, and is set in operation 
when the difference of electromotive force between the terminals 
of the said two leads falls above or belowa certain amount. The 
arms carrying the commutator brushes are mounted on a yoke, 
pivotted on the bearing next the commutator. 
a wormwheel e which engages with a worm e!. Secured to this 
wormwheel are two ratchet wheels, with teeth respectively leading 
in opposite directions. With these two wheels two pawl bars gy, 
carried by armature levers hkl, engage. Thelower ends of the 
armature levers engage with circuit makers and breakers, which 
are Y-shaped pieces playing between contact screws, and making 
their forward contacts when the armature levers are retracted and 
their back contacts when such levers are drawn forward by the 
electro-magnets DDI. In a multiple are circuit 7,8 are a con- 
trolling electro-magnet E and resistance G. The adjustable shunt 
5, 6 runs to the armature lever F andto the Y-shaped circuit 
controllers nnl. The front and back contacts ii! of F are con- 
nected wifh DDI, which are also connected’ with the front 
contacts 0 ol of the circuit controllers nn!. The spring arm p 
and stop pl determine the central position of F. The action is as 
follows: When the electromotive force of the current in 1, 2 is 
normal, and the candle power of the lamps at the desired point, 
the lever F will be held in a central position, breaking both 
divisions of the shunt 5, 6as shown in the drawings. An increase 
im the electromotive force will strengthen the magnet E, and draw 
the lever F against i, closing the circuit through D. The lever h 
is then caused to vibrate like a trembling bell, and through the 
intermediary of the pawl and ratchet wheel to move the brushes 
round the commutator away from the line of maximum genera- 
tion. When the electromotive force falls the other magnet DU is 
put in action with the contrary result. The specification also 


describes a modified arrangement in which the motion for moving | 
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armature of this motor to a fixed stop. Two movable stops, which 
are the terminals of the field magnet circuit, normally rest against 
the fixed stop, and consequently there is no current in the magnet 
coils. When the electromotive rises or falls beyond a given limit, 
the armature lever of a controlling magnet, such as E, forces one 
of the movable stops away from the fixed stop. A circuit is thus 
opened from one main through the armature coils to the fixed stop, 




















graphic Aggenetns: W. H. Davies and | 
, London. ‘i 


This yoke carries | 





(es 











i 
1 YY v 


then from one movable stop through the magnet coils to the 
other movable stop, and through the armature lever F 
to the other main. When the armature lever moves over in the 
opposite direction, and reaches the other movable stop, the direc- 
tion of the current in the magnet coils is reversed. (March 9, 1882). 

1145.* Motive Apparatus: S. P. Wilding, London. 
(J. 1. Caso, Paris). {2d.)—An arrangement to communicate the 
energy of a falling weight ina steady and uniform manner to an} 
machine for which it is suitable. (March 9, 1882). 


1152. Reaping and Mowing Machines: J. S. Mac- 
eed, 


machine communicates motion to the machinery. This motion 
wheel can be raised from, or lowered down to, the ground by 
means of alever. The machine can cut on either side. (March 9, 
1882). 


1164. Protecting the Interior of Graves, &c.: J. 
Walters, Kingston, Kingswear, Devon. (6d. 5 Figs.)— 
Relates to the construction and arrangements of sectional 
receptacles for coffins, by lining the interior of the grave with 
pieces of metal of a specified shape. (March 10, 1882). 

1171. Mechanism for Regulating the Burning of 
Carbon or other Electrodes in Electric Lighting Ap- 





r | paratus: A. Graham, London. (8d. 12 Figs.|—The essential 


| feature of this invention is the use of a verge escapement for con- 
trolling the feed of the carbons. This consists of acrown wheelon a 
| horizontal axis, driving a pallet shaft set vertically. The motive 
| power is derived from the weight of one or both carbons, and is 
applied to the crown wheel by means of a grooved pulley and acord, 
or by a rackand pinion. In the accompanying drawing I represents 
the crown wheel in front elevation. The pallet shaft carries a 
balance or fly lever, one end of which is provided with a weight 
and the other with acircular rack. Immediately over this rack is 
a detent finger operated by a differentially wound electro-magnet. 
When the normal current is flowing across the aro the magnet 
attracts its armature and draws the detent into the rack, thereby 
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stopping the feed and locking the carl When the resistance 

becomes free and allows the pallet shaft to vibrate and the verge 
| wheel to rotate, paying out cord and allowing the carbons to 
approach each other. The arc is struck by the magnet G, which 
| raises the sheath or tube in which the carbon-holder slides. In 
addition to the figure shown, the specification also illustrates a 
lamp with the carbons above the regulating mechanism, two 
lamps with inclined carbons, a lamp with horizontal carbons, all 
| controlled in the same way. It also shows a lamp in whick the 
| regulating mechanism comprises only a magnet, armature, a 
| Section clutch, and a detent. When the armature descends it 
carries the carbon-holder with it, but when, on the are being 
shortened, the armature ascends, the detent holds the carbon rod 
and the clutch slides over it. (March 10, 1882). 


1173. Electric Accumulators: J. H. Johnson, 
London. (A. de Méritens, Paris). [(2d.J—The lead plates are 
separated from one another by frames of wood preferably covered 
with india-rubber or other insulating material. The end plates 
are covered with slabs of wood, projecting above the plates, and 
through these projecting parts bolts are putsoas to screw the 
whole arrangement tight up. The two end lead plates are con- 
| nected with binding screws from a convenient source of electricity. 
(March 10, 1882). 


1174. Generation, Distribution, Storing, &c., of 
Electricity, and Apparatus therefor : J. S. Ww. 

Riverton, New Jersey, U.S.A. [ls. 8d. 19 Figs.}—This in- 
vention relates to the utilising of water reservoirs and of the pipes 
or mains used for conducting water to cities, towns, &c. The flow 
or head of water is made to drive turbines or water-wheels, with 
which are combined dynamo-electric machines. The currents 
generated by such machines are conveyed into accumulators, and 














* Roofing Materials: E, B. Edwards, Liver- 
pool, ([2d.|—Slates are formed of an artificial fictile ware com- 
posed of well vitrified silicate of aluminaand silica with or without 
other ingredients. (March 10, 1882). 


1176. Spoon: T. F. D. Heap and J. Rettie, London. 
(6d. 2 Figs.|—A spoon, of any suitable shape, is provided with 
a sliding plate, the under side of which fits the curve of the bowl 
of the spool, and the top side is flush with the top of the sides of 
the spoon. A spring forces the sliding plate to its original position 
1882) it has been pushed forward by the operator. (March 10, 

882). 

1178.° Heating in Chemical and Manufacturing 
Operations: A. M. Clark, London. (P. Depoully and 
E. Depoully, Paris). (2d.|—The substances to be submitted to 
the action of heat are enclosed in an envelope or jacket, to which 
—_ is supplied, this jacket being heated by a fire. (March 10, 

882). 

1179* Machinery for Dyeing: A.M. Clark, London. 

(J. Hanson, Philadelphia, U.S.A.) [4d.)—The skeins to be dyed 





egor, Edinburgh, and G. Redfearn, Berwick-upon- | 
(6d. 3 Figs._—A motion wheel in the centre of the | 


of the arc is such that the armature rises, the balance lever | 


are raised out of and lowered into the dye in a continuous manner, 
| different parts of the skeins being immersed each time. (March 
10, 1882). 

1181. Implements) for Pruning: J. Ridal, Cross- 
pool, York. [6d. 8 Figs.|—Relates tothe construction of shears 
for pruning and lopping trees, cutting grass, shearing sheep, &c. ; 
the shears having one or more cutters or blades provided with a 
slot and stud arranged so as to give a forward or shearing motion 
while the cutting edges are being brought together. (March 11, 
1882). 

1182. “yo for Bottling Aerated Waters: J. 
T. Hayes, Wal tow, x. (6d. 2 Figs.}—A cup 
is brought into position by a screw, so as compress the neck of the 
bottle against the rubber contained in the bottling cup, A water 
way leading to the bottling cup oscillates in asuitable manner, 
and is proved with atap. (March 11, 1882). 

1185. Clarifying Syrups and other Fluids, &c.: S. 
Pitt, Sutton, Surrey. (G. A. Drummond, Montreal, Canada). 
[4d.]}—The syrup to be clarified is forced through a suitable 
medium contained in a vessel, which at the desired point of the 
operation is inverted, so that the syrup remaining therein filtrates 


downwards. (March 11, 1882). 
1189. A atus for Purifying Coal Gas: W. 
Watson, dingham, York, [6¢. 5-Figs.|—A cylindrical 


vessel is provided with a cover at each end. To each end cover is 
attached a pipe communicating with the interior of the cylinder 
| and at the other end for allowing the gas to pass off. A pipe is 
also provided at one end for the admission of water and at the 
other end an outlet for the same, The interior of the cylinder is 
filled with gravel, stone, or pebbles, and a rotary motion imparted 
toit. (March 11, 1882). 


1195. Electric Circuits, &c,: W. P. Thompson, 
Liverpool. (M. H. Kerner, New York, U.S.A.) (6d. 2 Figs.! 
—A normally closed circuit extends through the building or other 
structure which is required to be protected from unauthorised 
entrance, and is connected with a station, where a watchman 
is always placed. Referring to the figure, one pole of the 
main battery is connected to earth at G by the wire ,1; the 
wire 2 leading from the other pole extends to the clectro- 
magnet of relay M, and thence by wire 3 to the electro-magnet of 
| relay MI, thence by wire 4 to the indicator D for showing the 
| strength of the current in the circuit, after which it extends by 
wire L to the building to ve protected, e.g., as in the figure to the 
| windows w wl. If an attempt is made to raise the sash the spring 
| wis brought into connexion with the metallic plate w!, and the 
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| circuit is closed. The wire L having been brought to each of the 
| windows, &c., in succession as at 5 and 6, is conducted by the line 
| 7 to an artificial resistance R and from thence by wire8toa switch- 
board S, which is proviced with three switch levers s!, 5°, and 8°, 

from thence as shown through wire 10 to the windows at 11 and 
| 12, and then through 13 tos’, and so through 15 to earth at G. 
When in this position a constant current will traverse the entire 
circuit, but if the connexion is made by the sash of the window 
| between 5 and 12 or6 and 11, the resistance R is thrown out of the 
| circuit and the current considerably inoreased ; this will be indi- 
| cated at once by the abnormal deflection at D, as also bythe 
| alarm apparatus at A. The normal attractions of the electro- 
magnets of the relay on the armatures are counterbalanced by 
| small weights, and if the wire be severed the armatures fall back on 
| the contact stops and givethe alarm. When the three switches are 
| moved to left by an authorised attendant, the windows may be 
opened without giving the alarm, and still show at the station 
that the wires are perfect. (March 11, 1882). 


1204. Apparatus for Saving Persons and Goods at 
Sea: H. J. Had , London. (?P. Malherbe, Nantes, France). 
(2d.]—It consists of a rope provided at one end with several knots 
and at the other end with a large metallic ring from which hooks 
are suspended, and two lighter ropes, one of which carries at the 
end a piece of cork, whilst the other carries a piece of cork 
strengthened by a disc of wood. (Protection not allowed. March 
13, 1882). 


|_ 1212, Manufacture of Gas for Illuminatin 
| Purposes, &c.: A. W. L. Reddie, London, (2. Bouil- 
| lies Paris). {6d. 3 Figs.}—The hydro-carburets which escape 
| from the retorts are submitted to frictional contact with surfaces 
| at a temperature higher than that at which the distillation proper 
is effected. (March 13, 1882). 
1215. Looms for Weaving : J. and F, Leeming and 
| R. Wilkinson, Bradford. [10d. 11 Figs.}—The drawbars 
1, 2,3, and 4 for actuating the knives are arranged one above 
| the other, the upper and lower being connected together, as also 
| arethecentral ones. The knives are in pairs and connected to 
es for operating the top jack levers; each knife 


| 
| 


| 


electric conductors lead therefrom to suitable apparatus for trans- | vertical cam slid 


the brushes is derived from a small electric motor. This can be | lating the electric energy into light, heat, or motive power, The | has double catches, one in the upper edge and one in the lower, so 
driven in either direction by reversing the current in its magnet | invention contains nineteen claims, all’ of which relate to the | that when placed by theneedles and pattern mechanism to be acted 
coils, A derived circuit leads from one of the mains through the ' appliances for utilising the water power. (March 10, 1882). upon by the upper and lower or the central drawbars, the upper 














416 


ENGINEERING. 





[Ocr. 27, 1882, 











drawbar engages with a notch in the upper edge of the top knife, 
whilst the upper edge of the central drawbar engages with a notch 
formed in the under edge of the top knife, the lower drawbar acts 
in conjunction with the under notch of the bottom knife and the 
under ae of central drawbar acts on a notch on the upper edge 
of the lower knife. The knives are operated and put into position 
for the drawbars 1, 2, 8, and 4 by means of pegs 16 acting upon 
and charging a blade spring attached to the under side of each 
of the tumbler levers 20; the ends of the latter are held bya 











weighted catch 22 until the next forward movement of the draw- 
bars, when the end of the lever comes in contact with the under 
side of the tumbler lever (at alternate picks), which lever being 
acted upon by the weighted lever then raises (by the needles) the 
knives and permits the latter to fall into position to engage with the 
drawbars according to the change of shed or as the pattern being 
woven may require. For levelling the healds and warp, the cam 
slides which operate and lock the se lever, work upon and along 
cross guide bars carried by T levers, to which is attached a 
hand slotted lever by which the crossbars and cam slides 
are raised or lifted, thereby permitting the ay sad jacks 
to descend to the central position, whilst the lower levers are 
lifted by means of a cross rod or bar, so that the whole are brought 
into a central position, and the warp is thus levelled. In the | 
peg log and barrel peg the pegs are of metal, having a head re- | 
ceived in a countersunk hole through the log, and when placed in | 
position are secured by a bladespring. In the weaving of gauze a | 
cam acts upon a jack lever, so as to depress and lock it at the | 





bottom. (March 13,1882). 
1219. Smith’s Forge: W. Roberts, B Port, 
South Wales. (8d. 11 Figs.|—The hearth is constructed 


with an air or blast chamber beneath it, extending across from 
back to front, and with a gap in the hearth immediately above the 
blast chamber, and perforated firebricks are fitted into the said 
gap covering the blast chamber, and through which the blast 
issues. The blast chamber is provided with an inlet for a jet of 
steam which is necessary to insure complete combustion if an- 
thracite be used, and which may be used independently of the air 
blast. It is also provided with a valve for regulating the supply of 
air, and a door at which to rake out the ashes. (March 14, 1882). 


1223, Po, Se , and Turning Grain, 
&c. : A, Perry, Roscrea, Co. Tippe: » (6d. 11 Figs.J— 
A travelling wheel, shaft, or cylinder with buckets or blades 
attached to it, revolves and works the substance circumferentially 
over the wheel, thereby turning it. The blades are preferably 
radial and parallel with the axis of the tumer, and their outer 
edges parallel with the floor of the kiln and revolve ata far greater 
speed than that at which the shaft travels horizontally. A pipe is 
attached to the turning wheel to distribute water evenly through 
the grain as it falls. (March 14, 1882). 

1225. Apparatus for Gauging Carbon Filaments, 
&c.; M. ivane, Wemyss Bay, Renfrew, N.B. [6d. 
10 Figs.]—The filament or wire to be gauged is placed between 
a fixed jaw and a movable jaw. The greater or less proximity 
of the movable jaw to the fixed jaw, as determined by the thick- 
ness of the filament or wire regulating the angle or position ofa 
mirror which reflects a pencil or beam of light upon a scale, the 
particular point of the scale upon which the beam is thrown indi- 
cating the thickness of the filament or wire. (March 14, 1882). 


1226. gg for Auxiliary Propulsion of Ships, 
&c.: W. T. Lithgow, Port-Glasgow, Renfrew, N.B. 
{6d. 4 Figs.|—Propellers are fitted on swing frames or on 
brackets at each side of the ship, so that they can be shipped or 
unshipped and lowered into the water for temporary use, and are 
driven by means of a rope, chain, or other gearing from the steam 
winch or other motive power engine of the ship. (March 14, 
1882). 

1227. Paste for Use in Washing Linen: E. M. | 
Loxton, Horbury, York. (2d.]—Soap is dissolved in pure | 
water or water in which borax or pipeclay have been dissolved. | 
Spirits of ammonia and spirits of turpentine are then added in 
equal proportions until of the consistency of a thick cream, or any 
or all of the following ingredients are added, potash, soda, lime, 
barytes, pearl ash, sal ammoniac, sulphate of soda, &c. (Void, 
specification not jiled, March 14, 1882). 


1231. Grinding Mills: L, Gathmann, Chicago, U.S.A, 
{6d. 7 Figs.|—The object of this invention is to construct the disc 
faces in such a manner that the particles to be ground are under 
the action of the discs for the same length of time. Fig.1is an 
elevation partly in section of the mill. Fig. 2 is a perspective 
view of the lower disc. The upper disc A has an eye O, through 
which the material to be ground is fed between the discs, anda de- 

ressed portion surrounded by the annular working face. The 

ower disc or runner Bhas a central depression E and a marginal 
working face F, corresponding in radial width to that of A. In 
the depression E are fixed a number of raised flanges e, which are 














inclined so as to throw the material to be ground outward when 
the discisin motion. On the working face are furrows G G leading, 
either radially or on the drift, outwards, and terminating inside 
the periphery of the disc. Alternating with these furrows are the 
deep recesses H H which open broadly in the periphery of the 
disc, the sides being abrupt or nearly vertical, and diverge where 
they cut the face F, so as to leave lands I of equal width through- 
out their length. The material to be operated upon is thrown 
outward by the wings ¢ and enters the furrows G ; it thence passes 





over the lands I, where it is reduced ‘and then falls into the re- 
cesses H. It is thrown’out from these recesses by the centrifugal 
action to the periphery, and as the lands are substantially of equal 
aay the grinding action on the particles isequalised. (March 14, 
1882). . 


12382. Bricks or Blocks for Building Walls: J. H. 

Johnson, London. (/’. Bauder, Paris). (2d.]—The bricks are 
formed with ribs on the sides, top, and bottom, and fit into cor- 
responding recesses in the bricks in juxtaposition. (March 14, 
1882). 
1235. Apparatus for Rousing and Aerating Beer : 
H. Long, Bristol, and H, Alpin, Redfield, Gloucester. 
(6d. 3 Figs.|—A propeller revolving in a cylinder or trunk draws 
the liquid down, where it meets with air forced into the cylinder 
and the propeller effects the intimate admixture of the air with 
the liquid. (March 14, 1882). 


1243. Looms for Weaving: J. C. Fi . Man- 
chester, and R. H. Harrison, Duckinfield, Cheshire. 
(6d. 2 Figs.]—The object of this invention is to effect the more 
regular letting off of the warp yarn from the yarn beam or roller. 
A toothed wormwheel is attached to one end of the yarn beam, 
which has motion given 'to it by a worm on a shaft fitted with 
two ratchet wheels, the teeth of which are set in opposite direc- 
tions. A pawl lever turning freely on the shaft between the two 
wheels, has two pawls, one for each wheel, fitted in such a manner 
that one motion of the lever will act upon both pawls; the pawl 
lever is actuated by a small crank or tappet fixed on a counter 
shaft, geared tothe tappet shaft and a spring for the return 
motion. The forward movement is given to the ratchet wheels by 
the spring acting on the pawl lever, and a stop pawl is fixed so 
that mo motion can be given to the ratchet wheels till the stop 
pawl is lifted out of gear ; this is accomplished by means of a rod 
attached to the back rail or yarn beam ; this rod is caused to bear 
against the strained yarn, and as the pressure increases it forces 
the rod to release the stop pawl, the ratchets are moved on, and 
the required length of yarn is let off and the,machine returns 
to the normal state. (March 14, 1882). 


1246. Automatic or Mechanical Musical Instru- 
ments: H, Lake, London, (G, W. Turner, Boston, 
U.S.A.) [8d. 25 Figs.)—The playing is automatically effected 


by the passage of a strip or sheet of perforated paper, which strip 
or sheetacts on valves leading to reeds or other sounding de- 
vices, the valves when acted on allowingi{the passage of air 
from the bellows or wind chest. There are thirty-two claims in 
this patent. (March 14, 1882). 


1247.* Apparatus for Cutting Shafts or Bars of 
Metal, &c.;: W. Cook, Glasgow. (2d.)—The shaft or bar is 
cut by a cutter revolving round the bar, and which cutter is 
gradually forced in towards the centre of the bar. (March 15, 


1882). 

1248. Rotating Drum for Tobacco Cutting Ma- 
chines: T. Cope, Liverpool. [4d. 1 Fig.)—The drum is 
made of any suitable material of the desired size and is covered 
with caoutchouc or other gum or elastic yielding material. 
(March 15, 1882). 

1250.* WaterBrushes: J. T. Todd, Edinburgh, N.B. 
(2d.]}—The handle is made hollow and connected by a flexible tube 
toawatersupply. The part connected with the bristlesis perforated 
with small holes toallow the water to passalong the bristles. (March 
15, 1882). 

1254. gry ym Relay: J. Ebel, New Charlton, 
Kent. [4d. 3 Figs.|—A feeble current by passing through the 
coil of an electro-magnet, the core of which is free to oscillate and 
whose armatures are adjacent to the ends of a horseshoe magnet, 
causes the armatures of the core to be attracted or repelled by the 
horseshoe magnets. (March15, 1882). 


1256. Looms for Weaving: L. Greenwood, Ha- 
wick, Roxburgh, N.B. (6d. 8 Fiys.)|—The shuttle boxes in 
the ordinary arrangement are formed of metal plates with upturned 
outer flanges. The improved shuttles are constructed with the 
outer retaining flanges turned downward and the shuttle rests on 
the upper side of the shelf. (March 15, 1882). 


1257. Stop Valve: W. Whiteley, Lockwood, York. 
(R. N. Prati, Hartford, Connecticut, U.S.A.) [4d. 7 Figs.J}—The 
valve seating is placed at an angle (preferably 45 deg.) to the water 
way. The disc of the valve has a central pin, which passes 
through an opening in a clapper hinged toa pin passing through 
the outside casing, the upper end of the disc pin ero a nut to 
screw onto it, to prevent the disc getting out of place. This disc 
fits loosely into the clapper, and can be made to rotate. The 
clapper is linked on to a spindle at right angles to the waterway, 
by which spindle the valve is opened and closed in the ordinary 
manner. Directly opposite the disc an opening is made in the 
casing and plugged up with a screw to allow of access to the 
interior and of regrinding the valve seating. (March 15, 1882). 


1258. Treating Diseases of the Throat, Lungs, and 
Chest: E, Chabot, London. (6d. 6 Figs.)—This relates to 
the inhaling into the mouth, nose, air passages and cells of the 
lungs, heated air unmoistened by watery vapour, and medicated 
(if desirable) by drugs and medicines. A hollow closed vessel is 
formed of any suitable material, and has a metal tube passing 
through its centre and provided with a screwed opening and tap 
for filling and emptying the chamber with hot water. Cotton 
wool is placed in one end of the tube, the cotton wool being medi- 
cated as desired. The other end is connected with an inhaling 
box, so that on inhaling the hot air is drawn into the box and 
thence to the mouth, nose, &c., of the patient. On exhaling the 
inlet valve is closed and the outlet vale opened, and on inhaling 
the inlet valve is opened and the outlet closed. (March 15, 1882), 

1260. Machines for Stamping Type Moulds: E, A, 
Brydges, London and Berlin, (H. Hagemann, Vienna). 
(8d. 7 #igs.])—The object of this invention is to avoid the work of 
the compositor and the heavy expense in type by means of a 
mechanical device, through the employment of which the moulds 
are produced direct in the machine without the aid of compositors 
and without any further stock of type than those contained in the 
— This specification contains sixteen claims. (March 15, 


1267.* Tools for Cutting or Finishing Boiler Stays ; 
R. Davidson, Glasgow, N.B. [(2d.)—A small frame is te 
structed with screws and fixed upon or in connexion with 
the stay, and this frame is fitted with a movable tool or tool- 
holder, to which, by means of lever arms, is given a recipro- 
a | or so as to cut off the required part of the stay. (March 


1269. Fitting the Tuning Pins of Pianofortes, &c. : 
G. Wilde, Selston, Nottingham. (6d. 3 Higs.|—The tunin 
pins or pegs of a pianoforte are fitted into suitable holes formed 
for them in a plate or bar of metal or other suitable material 
extending the whole length of the instrument. This plate has a 
longitudinal saw cut or cuts extending its entire length, passing 
through the centre of the holes formed to receive the pegs ; it has 
also screws passing through it transversely for the purpose of 
pinching on the pegs when desired. This plate is attached con- 
veniently to the framing. A second plate is also formed of some 
suitable material and is fitted to the pianoforte so as to carry the 





outer ends of pegs. The plates may be whole or in several 


pieces. (March 16, 1882). 
1270.* Tent Peg: J. Jaques, London. [2d.)— 
of iron or steel is forged or shaped at one end to a ly Tog 


preferably with the thread of the helix flattened and brought ti 
a cutting edge at its termination. The shank i wie s 
T head. (March 16, 1882). ee ee 


1271. Telephones: A. W. Rose, London. (id. 2 Figs.) 
—The receiving, transmitting, and magnetic signalling parts of a 
telephonic apparatus are combined together, so as to be easily 
transported about without disconnecting, (March 16, 1882). . 


1273, Looms for Wea : T. Knowles m 
burn, Lancaster. (2d.|—One end of the swell is as, Piack- 
as toform an elongation, whose extremity is pivotted upon a joint 
suitably mounted and attached to the back of the shuttle box 
The extremity of the arm has also a pin for preventing the swell 
from being pressed too far back. (March 16, 1882). 


1274.* Incandescent Electric Lamps: F. Wri 
and M. W. W. Mackie, London. (2d.]|—The vacuum 74 
has a tubular stem for carrying the conducting wires and pump 
tube. The carbon filaments are prepared from the fibres of a 
plant specially grown in distilled water or other medium not con- 
taining inorganic matter. (March 16, 1882). 


1275.* Lamps for Bicycles, &c.: H. F. D. Miller - 
ham. (2c J—A guard plate of thin metal covering the = 

nary india-rubber spring is attached to the back of the lamp case 
and a slide case beporeo up and downis fitted upon it. A band of 
metal which clips round and closely holds one side of the india- 
rubber ring is soldered to the sliding piece, and to the outside ot 
the sliding plate is formed a loop to receive a flat plate hook 
(March 16, 1882). ‘ 


1276.* Gas Burners: J, W. Willmot and T. Lech- 
man, London, § ([2d.)|—The gas is prevented from escaping 
unless the burner, or the adjacent part of the burner, is first 


heated. (March 16, 1882). 
1277, Obta: Products from Furnace Gases : 
Addie and J. Addie, Glasgow. [2d.|—The gases from “a: 


furnaces are passed through a retort filled with carbonaceous 
matter, to which is added a sufficient quantity of soda, potash 
baryta, &c., or a mixture of these compounds in suitable propor: 
tions to form cyanides or cyanates. (March 16, 1882). 


1279." Lifting Jacks: F.H. F. Engel, Lond ? 
F. W. Schultze, Hamburg, Germany). angel. friction of g. 
rack in its guides is reduced by using two pinions instead of one. 
The rack is formed with two rows of teeth on opposite sides, 
(March 16, 1882). 


1280.* Production of a Scarlet Colo Matter 
upon BL wg or Silk Fibre, &c.: D, Dawson, 
udd eld, York. (2d.)—Nitrous acid acts upon rosani- 


line, and the produce is brought into contact with an alkaline 
solution of naphthol, nitrate of soda is then added until the magenta 
is destroyed and then one-third more nitrate of soda. The articles 
are first ae in this and then wrung and placed ina solution of 
naphthol in caustic soda, the soda being in excess, then they are 
washed. (March 16, 1882). 


1281, Effecting the Compression in Moulds and De. 
liv of Substances to Be Used as Fuel: E. Wy. 
Bishop Wearmouth, Sunderland, Durham, 
and W. Watkins, Sunderland. (6d. 5 Figs.)—A revolving 
table capable of revolving by a step-by-step motion in a suitable 
framing is provided with moulds of the desired form; the matters 
to be compressed are fed to the table at one or more points in the 
rotation of the table, and if necessary is mixed by revolving 
stirrers, steam being in sucha case usually employed to act on the 
substances. The table is then rotated to bring the moulds in 
— to be acted on by the ram, and when the compression has 
en effected the table is then rotated to another ram which forces 
— through the mould on to a travelling belt. (March 16, 
1882). 

1283. Apparatus for Placing Fog Signals in Posi- 
tion on ways: J. Natt, London. (6d. 4 Figs.j—A 
rectangular box is placed parallel to the line of rails, and a short 
distance therefrom. The cartridges or detonators are placed in 
this box and are preferably D-shaped and are fed forward by a 
weight or spring. There is a tube from each side of the box, in 
which works a rod for feeding the detonators. Aftera detonator 
has been exploded the rod is drawn back and another or successive 
cartridge occupies the end space and is carried by the rod to the 
rail, and soon. (March 16, 1882). 


1284. Pianofortes : H. Witton, London. [67.11 Figs.) 
—The object of this invention is to secure a certain and uniform 
action of the hopper fly, and this is obtained in one arrangement by 
transferring the —— pin from the hopper to alever leaving 
the fly to rest at all times against the hopper back supported and 
acted upon by its entire length. The regulative capability of the 
lever is obtained by forming it of two pieces which are adjustably 
connected together so that the nose of the lever can be made to 
move forward or backward as may be required. Three modifica- 
tions are described and illustrated in the specification. The in- 
vention also relates to the framing, and consists in dispensing 
with the braces usually employed, and in fixing to the back of 
the “‘ wrest plank,” a thick beam connected by a wooden lining to 
a similar but smaller beam fixed to the lower part of the iron 
front. A bar of angle-iron is fixed in the position where the 
greatest strain is exerted on the back fram . (March 16, 1882). 


1286. Dyeing or Sizing Hanks, &c.: J. Conlong, 
Blackburn, Lancaster. (2d.)—The novel features of tis 
invention consist in the employment of a swift formed and 
arranged to expand the hanks equally by its centrifugal action 
when rotated, and in means for displacing the dye or size in 
the vat when required. (March 16, 1882). 

1287.*_ Apparatus for Removing Pistons from 
Piston Roa: J. Tobin, London. (2d.)—The apparatus 
consists of a sling bolt or set screw and shackle, which is fitted in 
a nut which envelopes the end of the piston rod, and is attached 
to the piston by mean of a flange and set screws or otherwise. 


(March 16, 1882). 

1288. candescent Lamps, &c.; J. B. Rogers, 
London. /6d. 14 Figs.|—The invention relates mainly to the 
fittings of lamps. Firstly, the platinum wires are sealed directly 
into the globe without the use of leg pieces; secondly, a portion 
of the loops, which form the external terminations of the platinum 
conductors are sealed into the glass ; thirdly, the socket is pro- 
vided with springs or elastic loops or fingers that tend to force the 
lamp out, and thus make good contact between the platinum 
wires and the external conductors ; fourthly, the current is turned 
on and off to the lamp by non-conducting plugs, shaped like gas 
cocks, with conducting portions let into them ; fifthly, a testing 
— for filaments is described acting on the principle of the 
Wheatstone bridge and also a vacuum pump. The points of 
novelty of the latter two, which are not included in the provisional 
specification, are not specified. (March 16, 1882). 

1290.*_ Process for Manufacturing Sparklin 
Grogs, &c.: H. A. Bonneville, Paris. (D. cormhuttac, 4 
of A. Ralu, Paris). (2d.J)—A process for manufacturing in an 
aérated form sparkling grogs, &c., by the combination of alcoho} 
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with the aromatic principles and juices of fruits. (March 17, 
1882). 

1291. Fruit Flavoured Alcoholic Beverages: H. A. 
Bonneville, Paris. (D. Cornilliac, wife of A. Kalu, Paris). 
[4d.}—Relates to the manufacture of alcoholic beverages contain- 
ing the pure aroma of any kind of fruit in a concentrated aérated 
form, producing a refreshing beverage capable of being preserved 
any length of time. The fruit is deprived of any superfluous 
moisture, crushed and put to macerate for a fortnight in spirit of 
wine reduced to £0 deg. strength, the liquid is then passed through 
a woollen sieve and the alcohol is reduced gradually from 25 dey. 
(the usual strength) to 10 deg. by adding white wine. The liquid 
is then strained and put into casks, (March 17, 1882). 


1294. Breechloading Firearms: H. W. Holland, 
London. [6d. 4 Figs.|—The lever acting through the medium 
of inclined planes, screw threads, or other means, directly on the 
top of the main spring, depresses the spring and cocks the gun. 
(March 17, 1882). 

1295." Adjustable Folding Chair; E. Smith, Lon- 
don, (2d.)|—An arrangement by which the back of a chair can 
be raised or lowered at pleasure. (March 17, 1882). 


1296." Machinery for Getting Coal: W. H. Harbottle, 
Orrell, Lancaster, and C. M. Percy, Wigan, Lan- 
caster. ([2d.)—A rotating disc is arranged with movable teeth 
on its periphery, which cut a groove somewhat wider than the 
thickness of the disc, The disc is mounted on a shaft, and has 
movable teeth attached to its upper surface both round the shaft 
and between these and the periphery. Those round the shaft 
being wider than the intermediate and the intermediate wider than 
those on the periphery. (March 17, 1882). 

1298. Metal Lasts: J. Markie, London. [id. 5 Figs.| 
—The upper part of the last at a certain distance from the heel 
is cut away and this allows of the sides of the last being tapered 
to a greater extent than hitherto, A slot is formed on the sur- 
face of the cut away part of the last. (March 17, 1882). 


1299. Apparatus for Use in Drafting Patterns for 
Ladies’ Dresses: W. T. Philpott, Colchester. (/. 4. 
Wilson, San José, California). |6d. 12 Figs.j|—Consists of a 
chart having two straight edges at right angles to one another; 
and one curvilinear edge having reverse curves of varying radius. 
The apparatus is used in connexion with an appropriate system 
of measurement, to which the different scales, marked on the 
chart on both sides, correspond. (March 17, 1882). 


1301. Metallic Boxes for Holding Alimentary Sub- 
stances, &c.: G. F. Griffin, London. (td. 8 figs.|— 
The outer top edge is made to project upwards and is used as a 
fulcrum for a lever to force the cover open. (March 17, 1882). 


1302. Electrolier: R. Brougham, London. [6d. 
7 Figs.|—The electrolier consists of a tubular stem either descend- 
ing from the ceiling of the room or fixed in any other suitable 
manner. There is a collar upon the stem and beyond this a 
flanged nut screwed upon the stem. Two metal plates of orna- 
mental form are clamped between the collar and the nut, and 
are separated by a thick disc of vulcanite, and thinner discs of 
vulcanite serve to insulate the plates from the collar and the nut 
upon the stem. The parts of the plates overhanging the separat- 
ing disc are formed with radial grooves on their inner surfaces. 
Each lamp is inserted between the two plates carried by the stem, 
and is provided with two springs diametrically opposite one 
another fixed to the exterior of the socket which encloses the 
neck of the lamp, and are in electrical connexion with the carbon 
filaments. The springs press against the disc when the lamp is 
in place andthe discs are connected to a wire passing down the 
centre of the stem and through the thick vulcanite. (March 17, 
1882). 

1303, bm a and Telephonic Systems: P.M, 
Justice, London, (/’. Van Risselberghe, Schaerbeek, Belgium). 
(6d. 11 Figs.}—The object of the present invention is to enable 
one or more Wires of a system to be employed for telephony whilst 
other wires of the system are simultaneously employed for tele- 
graphic communication. The means employed are (1) the intensity 
of the undulatory currents of the microphone and induction coil 
is increased by employingan electric source of a small internal 
resistance ; (2) microphones with multiple contacts are used, and 
these are coupled in quantity ; (3) the small carbon cylinders of 
the microphone are covered with a metallic coating except at 
their points of contact ; (4) a key is used which puts the receiver 
or the secondary wire of the induction coil out of circuit as may 
be required ; (5) the resistances of the coils of the telephone 
receiverand the secondary wireof the induction coil are increased ; 
(6) the emission and extinction of the telegraphic currents is 
rendered gradual. (March 17, 1882). 


1304. Thrashing Machines: T. and W. Nalder, 
Wantage, Berks. [(d. 3 Figs.|)—Relates to that class of 
thrashing machines in which the shaker boxes and the shoes are 
actuated from the same crankshaft, and has for its object to 
transmit the necessary movement from the shaker boxes to the 
shoes by direct connexions without the usual intermediate levers 
and connecting rods. (March 17, 1882). 


1305. Purification of Copper Precipitate and Ores, 
&c,: D. Watson, Manchester. (4d.)|—To effect the purifi- 
cation of the precipitate, it is heated for three hours at a tempera- 
ture of 100deg. C. with a solution of 20 per cent. of its weight of 
sodium sulphide. Ores are treated by alkaline hydrates, carbo- 
nates or sulphides, the reactions being assisted by the application of 
heat. (March 17, 1882). 

1306. Ingredients for the Manufacture of Hearth- 
stone: W.Simmons, Maidstone, Kent, 2d.|—These are 
hassack stone, chalk, and Portland cement, with sufficient water 
to form a pasty mass which may be moulded. (March 17, 1882). 

1308, Artificial Hatching Apparatus: M. Arnold, 
Acton, Middlesex, ([4d.)—'or cooling the eggs that are 
undergoing the process of incubation, a slide made of non- 
conducting material is passed between the heating tank and the 


eggs. (March 17, 1882). 
1309. Instruments Used for Meas Distances; 
J.P. Nolan, Ballinderry,Tuam, (8d. 15 Migs.}—Consists 


in an arrangement of telescopes movable on a convenient base 
suchas a tube. (March 17, 1882). 

1310.* Circular Bobbin Net Machines: W. H. Beck, 
London, (W. Dawson, St. Pierre les Calais). [{4d.)—The object 
of this invention is to allow of embroidering by the circular 
bobbin net machine, and refers to means for raising or lowering 
the embroidery thread between certain carriages or gates. 
(March 17, 1882). 


1311," Self-Acting Mules: W. T. Watts, Stanly. 
bridge, Cheshire. (2d.|—The driving belt is moved as the 
carriage is going out from the fast to the loose pulley by an 
arrangement of jointed levers operated by the cam on the 
“changing cam shaft.” (March 18, 1882). 

1312.* Apparatus for Ope and Closing Carriage 
Heads: TC. Towns, bo semen Leng [2d.]—Refers to the 
use of a lever of peculiar form working from the head pillar and 
head prop on the cant rail. (March 18, 1882). 
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1313.*_ Wire Rope Couplings; E. A. Lietzmann and 
0. Borchardt, Konigswusterhausen, Germany. ([2d.) 
—Are composed of a screw socket screwed upon the rope end and 
a short screw plug fitting into the socket. The plug of one rope 
hooks into the eye of the plug of another. (March 18, 1882). 


1316,*. Apparatus for Founding and Setting Type: 

» fae wasioe, London, (J. Liwezak, Vienna). {2d.)—The 
molten metal is conducted from a reservoir through a pipe between 
two engaged rollers. The ky is set by the action of a number 
of keys corresponding to the different letters. (March 18, 1882). 


1317." Application of Ornamental Devices to 
Metallic Capsules: H. Kaltwasser, Hamburg. (2d.|— 
Colour is applied to the capsule whilst rotating on a mandrel. 
A monogram is then stamped thereon in the usual way. (March 
18, 1882). 

1318. Gas Motor Engines: C. G. Beechey, Liver- 
pool. (6d. 8 Figs.|—The object of this invention is to remove 
the whole of the products of combustion from the cylinder after 
each explosion, and also to equalise the motion of the crankshaft. 
A compression cylinder is placed in front of the working cylinder, 
the piston of which reciprocates with the piston of the working 
cylinder. The combustible material is supplied to the compres- 
sion cylinder by a suitable port and valve, and a long port con- 
ducts the mixture from the compression cylinder to the working 
cylinder. A chamber is placed at the rear end of the working 
cylinder, into which a cylindrical extension of the working piston 
enters, and a tube projects into the same chamber from the back. 
A slide valve containing the ports for the supply of the com- 
bustible mixture is placed behind this chamber, and may carry 
the burners for exploding the charge, or the combustible mixture 
may be admitted by a separate valve. Fig. 1 is a longitudinal 
vertical section, Fig. 2 a horizontal section, and Fig. 3 an end view 
of engine. The engine makes one explosion to every two out- 
strokes of the piston. A is the working cylinder, with the chamber 
A‘ at the rear of it, B the working piston with extension Y, C the 
compression cylinder placed in front of the working cylinder A, 
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with its piston D, which piston reciprocates with the piston B of 
the working cylinder; C! is the clearance space at rear of the 
cylinder C, E is the side shaft worked by gearing from the crank- 
shaft and fitted with a centrifugal governor. The gas and air mix 
in a chamber and are supplied through a valve I, regulated 
by a centrifugal governor, P is the valve for admitting the 
mixture to the cylinder A and is operated by a rod Q and 
cam Q!, R is a spring which keeps the valve closed, 8 the 
exhaust valve operated by rod T and cam T!, U is the slide 
valve carrying the exploding light V, W-is the master light, 
X is a long port between the cylinder C and valve P* 
Supposing the pistons to be at the end of their instroke just 
before an explosion, the chamber A! will contain its charge of 
explosive mixture, and a small portion will also be contained in 
the clearance space C1 and the passage X. The pistons are then 
driven forward by the explosion, the cylinder C being partially in 
a vacuum during the stroke ; the exhaust is then opened and the 
instroke commences by aid of the flywheel and also of the vacuum 
in cylinder C; at the end of the stroke the valve P is temporarily 
opened by its cam, and the products of combustion not forced 
through the exhaust by the piston B are replaced by the explosive 
mixture from the clearance space Cl and passage X. (March 18, 
1882). 

1319," Fire Escapes: G, Exeter, and G. 
Jelly, Liverpool. (2d.)—Consist of a series of links having 
transverse bars capable of being folded up to form a bedstead. 
(March 18, 1882). 


1321. Ap atus for Scoring or 
and other Games: F. a 2) » Somerset. [6d. 
8 Figs.}—Boxes in which revolve cylinders covered with canvas; 
the number 0 to 9 being painted on the canvas, are fastened to the 
face of the board and have a small hole at the face of the box, so 
that by revolving the cylinders the numbers 0 to 9 become suc- 
cessively visible. Each box contains two cylinders, and the canvas 
is wound off one on tothe other. (March 18, 1882). 


1324, Electric Lamps: J. D. F. Andrews, Glasgow. 
[6d. 9 Figs.}—The regulation of the first lamp is effected bya 


Marking in Cricket 


brake taken off by thecore of a solenoid in a shunt circuit, when | 


the are resistance increases. The feature of novelty is that the 
solenoid. core is connected to the brake lever by a slotted con- 
nexion so that the brake is not affected by minute variations of 
current. Referring to Fig. 1 the upper carbon is carried by a 
vertical tube sliding in guides over a fixed piston H. The tu 

and piston together form a dash-pot, which modifies the motion 
of the electrode. As the arc resistance increases the shunt current 
in the solenoid raises the lower electrode and its core until the 
brake D is raised, when the upper electrode slides down. ‘ Or 
instead of thedash-pot a second clutch may be employed worked 
by a third arm of the core lever G, the arms being so arranged 
that one clutch becomes released, just before the other. Thus the 
clutch first released being of the oblique plate” (Brush washer) 


“kind, and the other being a friction clutch, the carbon can descend 
slowly when the first is released, but cannot descend rapidly until 
both are released. Figs. 2 and 3 show an arrangement for storing 
several pairs of carbons and bringing them into action succes- 
sively. The lower carbons E are each forced upwards by a strong 
spring, but are retained within their case by an internal lip that 
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runs along each edge. The upper ones are kept in position by 
friction, with the exception of oné that is grasped between a pair 
of oblique or conical rollers driven from the controlling mechanism. 
When the first upper carbon is burnt out the stump falls from 
between the rollers, which are immediately pressed nearer together 
by springs and grasp the second one, and so‘on. An incan- 
descent lamp according to this invention has a carbon plate or a 
series of plates in lieu of filaments. These are clamped at the 
opposite edges between loops of the conducting wires.” (March 18, 
1882). 

1325. Drain and Sewer Pipes: C. g, Leeds, 
[4d. 2 Figs.|—A rest is formed in the bottom of the socket of the 
pipe which holds up the next pipe while the joint is being made, 
(March 18, 1882.) 
~ 1326.* Traps for Drains: C. gs, Leeds. [2d.]—The 
sectional area of the throat of the trap is reduced, thus causing a 
sufficient velocity through the trap to clear away any solid matter 
that may be deposited. When the trap is placed below an inlet 
for air, the mouth is made with a continuous inclination upwards 
from the throat. (March 18, 1882). 


1327. Transmission of Electric Currents of High 
Tension: L. J. a J. F,. Harrison, Brad- 
ford, and W. Emmot, fax. (6d. 1 Fig.)—This invention 
relates to certain arrangements by means of which “telephone 
and other lines of suitable resistance may be used for the con- 
veyance of powerful currents of electricity for electric lighting, 
electro-plating, the transmission of power, and other purposes 
where electricity of high tension is employed without danger to 
the usual telephonic, telegraphic, and other instruments.” In 
this specification tension appears to be employed to signify 
strength of current. The main leads coming from the dynamo- 
electric machines A, situated in the central exchange, are passed 
through a switch B to the lines, and in each line is interposed an 
indicator C, wound with thick wire. Each subscriber is also pro- 
vided with a safety indicator C, wound with thick wire, and con- 
nected to line, the telephone apparatus D being connected to the 
repose contact E of this indicator. A current of “high tension” 
flowing through the indicators will work them both, and the 
armature F of the indicator Cl, coming in contact with the stag 
G, will automatically switch the line to the Jamps H, or toa 
secondary battery or elsewhere, while the currents used in tele- 
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phonic signalling will not affect the armature, and thus under 
ordinary circumstances the line will be switched to the telephone. 
When the subscriber wishes to communicate to the central office 
he breaks the circuit, and the communicator C indicates the fact. 
A storage battery may be employed to keep up the lights, while 
the line is in telephonic operation, (March 18, 1882). 

1329.* Manufacture of Woven Fabrics: R. Bailey 
and W. Walker, Ovenden, Halifax, and J. L. 
Crossley, Halifax. ([2d.])—Woven fabrics are made partially 
or entirely of coiled or wavy threads which have been specially 
twisted and in a peculiar manner, and designs are produced with 
a number of varied colours. (March 18, 1882). 


1330. Machinery Employed in the Manufacture of 
Dri Bands, Straps, &c.: J. Appleyard, Bradford, 
(6d. 8 Figs.}—This invention relates to improvements in the 
apparatus for rivetting two or more thicknesses of leather or 
other suitable material together by means of rivets that become 
hooked and are firmly clenched in the material. (March 18, 1882). 


1331. Removable Tyres for the Wheels of Vehicies: 
J. Haynes, Barnsley, York. [6d. 9 /is.|—The tyres are 
made of a circular split ring of iron of the required width, and are 
| secured to the wheel by a screw which pulls up the split ends to- 
gether. (March 18, 1882). 

1332.* Braces: M. Stellman, London. [2d.|—The 
| material forming the button-hole is plaited in such a manner as to 
| leave a suitable button-hole, the plaiting being completed at the 
| end farthest from the button-hele. Suitable metallic clips are 
| formed which embrace and clip the brace ends. (March 18, 1882). 


13338. Receptacles for Ink Holders, &c.: E. G. 
Brewer, London. (E. S. Bleton and A. Maleville, Paris). 
| (6d. 67 Figs.}—A tube or holder having a bottom anda suitable 
| hinged top kept closed by a spring or other suitable means is 
fitted inside another case by a bayonet joint arrangement. This 
| is holder serves asa receptacle for the ink holder. (March 18, 
1832). 
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1338. Helmets, Hats, Caps, &c.: J. W. Towell, 
London. ([2d.|—The foundation of the helmet or other article 
ismade of cork with an outercovering of cloth or other material, 
and a —e of horsehair fabric attached to the cork preferably by 
an india-rubber solution. (March 18, 1882). 

&c.: J. W. 


1340. Excavating Trenches, - W. Wailes, 
Stafford, [6d. 2 Figs.)—Acutter, with the cutting 


Walsall, 

blade or blades of a spiral or other suitable form, is caused to 
revolve, and is at the same — along. Behind the cutter 
is arranged a shield, by means of which the material being cut by 
the revolving cutter is delivered at the surface of the ground. 
(March 20, 1882). 


1346. Bottles, Capsules, and Stoppers: C. M. Taylor, 
brook, Essex. (6d. 5 Figs.)|—A screw thread is 
formed by moulding or otherwise on the outside surface of the 
neck of the bottle. A collar, flange, projection, or slope is also 
formed within the neck of the bottle. A light metal screw capsule 
fitting the screw on the neck of the bottle, forces down a disc of 
india-rubber or other material against the collar, flange, pro- 
jection, or slope. (March 20, 1882), 


1348. A) tus for Gasligh and Heating: 
T. Thorp, tefield, Lancaster. (6d. 7 Figs.)—The gas 


is led into a chamber from which it flows through a series of 
upright tubes and is burnt as it issues from the top of the tubes 
forming a ring-shaped flame. The air for the combustion of the 
gas is led into the interior of the burner through a heating 
chamber around which the products of combustion pass on their 
way to a central chimney. e air is then deflected upward and 
enters into combustion with the gas. Other modifications are 
described and illustrated. (March 20, 1882). 


1356.* Telephonic Receiving Soosneine : R. and 
M, Theiler, London, (2d.)—The telephone receiver consists 
only of an electro-magnet to one pole of which is usually fixed a 
stem which can be conveniently inserted in the ear of the listener. 
(March 21, 1882). 5 

1358, Cu Mortise Holes in Wood: J. and W. 
Hall, Notting. (6d. 4 Figs.)}—A template of suitable 
size, and having openings in it of the length and number corre- 
sponding with the required mortises, is placed on the side of the 
wood abutting upon the fence of the machine. The fence is pro- 
vided with a stop-piece _—— from it, the width of which 
equals the space occupied by the chisel. The stop-piece projects 
from the face of the fence into the opening of the template. To 
effect the reversal of the chisel the bed of the machine is lowered 
until the wood becomes-clear of the chisel, when it comes in con- 
alae atrigger action which effects the reversal. (March 21, 
1882). 

1359. Brakes for Railway Vehicles: H. Ivey and 
J. H. Craddock, London. ([6d. 3 Figs.}—This invention 
relates to a combination of levers and bars, which effect the putting 
on of the brake. (March 21, 1882). 


1362. Railwaysand Tramways: A. Riche, London. 
{6d. 7 Figs.|—The sleepers are made of cast iron or steel or 
malleable iron, and have a groove of trapezoidal section along the 
upper face. This groove receives the head of the trenail, shaped 
to correspond with the section of the groove. The trenail es 
through a grip plate which has one of its faces against the sleeper 
and one against the rail, and secures the rail in its place, the rail 
having one of these grip plates on either side. (March 21, 1882). 


1387. Valves for Air Compressors: W. T e, 
Illogan, Cornwall. [6d. 2 Figs.|—A lever, one end of which 
moves on a fixed pivot on the end of the compressor, is also 
rey toa slide having suitable ports, and which slide works 

ehind inlet ports in the compressor. On a shaft suitably placed 
and acted on by suitable gearing from the flywheel shaft is fixed 
a cam, on which bears the outer end of the lever, and which cam 
works the valve. (March 22, 1882). 


1388, Chimney Tops or Ventilators: G. Kent, 
Portsea, Southampton. (6d. 3 Figs.|—A series of frustra 
of cones surrounded by an envelope are so placed that any draught 
caused by the action of the wind shall be converted by this 
arrangement into a current upward or downward outside of the 
central shaft of the chimney or stack to which it may be applied. 


(March 22, 1882). 

1417, Apparatus for Excava' or Drofging 
under Water : W.Smith, Aberdeen, N.B. [10d. 13 Figs.) 
—The dredging is performed by means of two winding engines, 
one at either side of the channel to be dredged. The dredging 
plough is a sort of open-ended truck provided with a longitudinally 
sliding bottom, and is divided into two perfectly similar compart- 
ments by a transverse partition, the sliding bottom covering only 
one of these partitions at the same time, viz., the leading one. 
The dredger travels upon a central pair of wheelsand a pair of 
smaller wheels at the leading end. This dredger is drawn by 
means of ropes across the channel, one of these ropes being attached 
to the sliding bottom, so as to keep it beneath the leading com- 
partment, and the other soas to tilt it forward, causing the lead- 
ing edge of the bottom to scrape up the soil into the leading com- 
partment. On reaching the side of the channel the ropes from the 
opposite engine (attached in a similar manner to the other end of 
the dredger) draw the sliding bottom (causing the mud to be de- 

sited) and tilt the truck for working in the opposite direction. 

e soil thus accumulated near the sides is removed by excavating 
and = apparatus, also described in this specification. (March 
24, 1882), 


1439. Apparatus for Suspending Portable Ma- 





chines for Punching, Rivetting, &c.: J. Fielding, 
Gloucester. [8d. 6 Figs.)—A sleeve is fitted on a trunnion 
either at the back or side of the machine and the sleeve is joined 





by two parallel links, like those of aparallel ruler, to a bar, which 
bar has a swivel attached to it, nearly above the centre of cow 
of the machine, Fig, 1 is aside view of a machine suspended by 
one trunnion at the back, and Fig, 2 a front view of a machine sus- 
pended by one trunnion at the side, A is the trunnion and B the 


proseeees 





sleeve, C C the parallel bars of the link, and] D a bar attached to 
the parallel links and to a swivel E, nearly over the centre of 
gravity of the machine, from which the machine is suspended. 


(March 25, 1882). 

1478. Manufacture of Sugar: J. H. Johnson, Lon- 
don. (M. Weinrich, Vienna). [6d. 17 Figs.|—The sugar in 
sticks is manufactured simultaneously with sugar in lumps in 
centrifugal machines, and by means of rectangular prismatic 
moulds and a machine for holding the same. (March 27, 1882). 


1511. Breechl Small : T. W. Webley, 
(8d. 30 Figs.|}—The barrels of breechloading 

small arms of the kind called drop-down guns are locked down by 
a lower locking bolt and a top locking bolt, with an addition to 
the top bolt of the double bolt of acoiled spring for assisting in 
urging the top bolt forward on the shutting down of the barrels, 
This invention relates also to a safety apparatus. A smal] bolt, 
the acting end of which is turned at right angles, is employed in 
addition to the ordinary gear and bent. This bolt slides in 
recesses in the bridle and lock plate, and is urged towards the 
tumbler by a spring, its turned end crossing the back of the 
tumbler. A notch or recess is made in the back of the tumbler, 
and before the hammer reaches full cock the end, of the bolt snaps 
into the notch, and the hammer is locked. This bolt is liberated 
when the trigger is pulled. In another arrangement a rod capable 
of a sliding, but not of a rotary motion, crosses the body of the 
gun immediately in front of thetumbler. Part of this rod is flat 
and part is round, and when by the sliding of the rod, the round 
portion is broughtin front of the tumbler, the tumbler is blocked, 
and the trigger cannot fall. This bolt blocks the tumbler on open- 
ing the gun to load, and may be moved before the gun is dis- 
charged by pressing on a-button or other means. (March 29, 


% 


1577. Manufacture of Copper Tubes: 8S. Walker, 
Birmingham. [4d.)—Copper tubes are manufactured by 
forcing discs of copper, by means of a plunger or mandrel, through 
~~ by cutting off the closed end of the tube. (March 31, 


2238. Boiler and other Furnaces 
London. (£. J. Mallett, New York, U.S. 
This invention relates to the employment of distinct and separate 
inlets, each admitting air in adjustable quantity to the fire, one 
inlet admitting air to the fire through the ashpit and the other 
admitting heated air into the furnace at a heme where # will meet 
the fuel gases, in conjunction with an exhausting fan and a con- 
denser which cools the heated air or gas before passing through 
the fan, these condensers being made use of for heating purposes, 
as also is the exhaust steam. Fig. 1 is a longitudinal vertical section 
of the furnace, Fig. 2 a horizontal section of the boiler, and Fig. 3 
a horizontal section through the condenser. A is the body of the 
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furnace, B the boiler, C the ashpit, D the firebox, E the firebars, 
which are hollow from end to end, extending to the back of the 
division wall, and are supplied with a sliding registering door h for 
admitting the air ; i regulates the admission of air through the ash- 
pit, G is the conductor or draught flue, and H the exhausting fan. 
J is the condenser filled with a continuous coil of piping, through 

1 





which water circulates. At the top of the condenser J is a rose O 
for admitting water which is vaporised, and readily im its heat 
to the coil of pipes. The exhaust steam from the engine cylinders 
is conveyed to the feed-water tank, in which are a number of 
tubes extending from front to rear and open at both ends; the air 
from these tubes which rushes out is heated very highly, and may 
when the invention is applied to a locomotive, be made to heat 
the carriages of the train. (May 11, 1882). 


2452. Incandescent Electric Lamps: J. Wetter 
London. (L. Nothomb, Brussels). (6d. 1 Pen. }—The filaments 
are made in two ways. Firstly, by compressing strips of Spanish 
cane between heated steel moulds, and completing the carbonisa- 
tion by the electric current, and, secondly, from animal parch- 
ment treated in the same way. The ends of the filament are in- 


serted in short coils C Clon the conductors P Dl, and are fixed 
there by cement, after which they are heated in an atmosphere of 
hydro-carbon, which may be obtained by coating the filament with 
a solution of purified india-rubber im ether, Two formule for the 





cement are given ; they are (1) graphite, 50 parts; calcined borax, 
17 parts; linseed oil varnish, 13 parts ; refractory clay, 2) parts; 
and (2) spongy platinum, 5 parts ; suger 80 parts ; and graphite 15 
parts, (stay 24, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford. 
street, Strand. 





TRAMWAY ENGINES FoR Spain.—Messrs. Merryweather 
and Sons have just completed four of their steep-gradient 
steam tramway locomotives for a line in Spain. These 
engines are not fitted with water condensers, but have a 

atent superheating arrangement, similar to that intro- 
uced by the above-named firm on their fire engines in 
1861, 





Frencu Rattway SiGNautinc. ~The permissive block 
systein has hitherto —— on most French lines, and 
where the absolute block was in use the signalling instru- 





: J. H, Johnson, | 
A.) (6d. 10 Figs.}— | 


| ments adopted were those of Tyler and Regnault, which 
merely inform the signalmen of the approach of trains, 
leaving it to them to block the line and communicate with 
|the drivers of other trains. The French Minister of 
| Public Works now requires that the absolute block 
system, with automatic signalling apparatus, should be as 
| soon as possible established on all double lines. He re- 
| commends the electric semaphores of Lartique, Tesse, 
/ and Prud’homme, laying great stress upon the absolutely 
| automatic working of the signals, and on their standing 
| against all trains in case of a failure of current. Single 
lines are all to be furnished with electric bells, and the 
Leapolder apparatus is particularly recommended, as it 
ate used for giving danger signals, or for announcing 
| trains automatically. ; 

THE JoHN CockERILL Company.—The steamers owned 
by the John Cockerill Company yielded favourable results 
| in 1881, notwithstanding the total loss of the Archiduc 
| Rodolphe in November, which entailed a deduction from 
the insurance fund of about 8000/. The company now 
owns four steamers, viz., the Concha, the Vena, the 
Princesse Stéphanie, and the Prince Bauduin, and it is 
further building at present the Princesse Clémentine, as 
well as a new Archiduc Rodolphe. These steamers will 
be ready for sea in the course of 1882-3, and a seventh 
vessel, the Princesse Henrietta, is intended to be brought 
into working in 1883-4. Should the views of the manager 
be acted upon, the company will gradually increase the 
number of its steamers to twelve. It is necessary that 
the company should own a flotilla of this importance as 
its deliveries by sea are increasing day by day, while it 
has also to import large quantities of iron minerals from 
Spain to the Mediterranean. The profit obtained in 
1881 upon the capital engaged in the existing steamers of 
the company was at the rate of 30 per cent. per annum ; 
and further, by having its own steamers at its disposal, 
the company has not had to sustain the losses and incon- 
veniences resulting from sudden advances in freight. 





Stream LavuncH FoR THE River Conco.—Messrs. 
John I. Thornycroft and Co. have just completed for 
service on the River Congo a steam launch characterised 
by some very interesting features. e vessel is 70 ft. 
long by 10 ft. 6 in. beam on the water line, and her draught 
is but 12in. She is propelled by twin screws placed in 
tunnels under the run of the vessel, and fitted with Mr. 
Thornycroft’s patent guide blades, of which we pub- 
lished an account some little time ago. The engines are 
non-condensing, and each has a single cylinder. Steam is 
supplied by a coil boiler of new design constructed to 
burn wood fuel, and which has proved very successful as 
asteam generator. The trials of the vessel made last 
week gave excellent results, a speed of over twelve miles 
per hour being obtained, while with but a single screw 
working the speed was considerably over ten miles per 
hour. The vessel has been only temporarily rivetted 
together here, and is to be taken apart again for conve- 
nience in forwarding to her destination. e have on the 

resent occasion only noticed this launch briefly, but we 
ope in a future number to illustrate and describe it 
fully. Meanwhile we may remark that the excellent 
speed which has been obtained in such a shallow draught 
boat by the use of twin screws is a matter of much interest, 
and Messrs. Thornycroft and Co, are to be congratulated 





on their success, 
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ENGINEERING PROGRESS IN CHINA. 
No. III. 


How does the world find the empire of China 
q at the moment when its time-worn ‘policy of 
; exclusion and isolation is giving place to a wiser 
one of encouragement, imitation, rivalry, and pro- 
gress? We find it with a mercantile steam fleet 
that, so far as the coasting trade is concerned, 
shares equally with Great Britain in carrying 
commerce from port to port: we find it with a 
few tramways, at present used for colliery purposes 
solely. Hitherto these have been worked by 
haulage or horses, but as stated before, native-built 
locomotives are ready for the task when once 
existing interdictions are withdrawn. Here is 
another fine field for enterprise. That sooner or 
later Shanghai, Canton, Hankow, Tientsin, and 
the other great cities will follow the lead of Cal- 
cutta and be laid with tramways, admits scarcely of 
a doubt. Cities like Canton, with 1,600,000 in- 
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habitants, or Tientsin, with 1,000,000, or Foochow |, 
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or Hankow, with over 600,000 apiece, cannot long 
resist the march of civilisation or refuse to follow 
in the wake of rival centres. If Shanghai obtains, 
as is expected, a concession for passenger tramways, 
her greater sisters will be compelled to do so like- 
wise. 


Already the stationary steam engine is a common | 


servant at all the principal ports. At Hankow 
and elsewhere it has superseded hand and horse- 
power presses in the manufacture of brick tea, of 
which product a prodigious quantity is annually ex- 


ported to Siberia and Russia, while at Lanchow-fu, | 


the capital of Kansuh, many hundred miles in 


the interior, it plays its part in producing broad- | 


cloths, long ells, mediums, pilots, and even fancy 
woollen fabrics. At Shanghai it finds occupation 
in shipbuilding, where Messrs. Boyd and Co. have 
built up an immense industry employing some 1500 
Chinese hands. This firm now turn out iron steamers 
of large size (from 700 to 1000 tons register) which 
are practically proved to come cheaper to their 
owners than Clyde-built boats and to fairly hold their 


COMPANY, 








own in pace and durability with any steamers of 
this country. Other shipbuilding yards are being 
constructed inthe same town, and even further 
afield the attention of enterprising engineers is being 
directed to this lucrative business. Several spin- 
ning mills have recently been erected at Shanghai, 
Chefoo, and other treaty ports. The American 
silk factory at the former town is especially note- 
worthy, several hundred spindles being con- 
stantly kept at work. Altogether this industry 
now employs some thousand spindles. Silk spin- 
ning and reeling is also largely done by steam 
| power ; while a cotton manufactory is no longer a 
dream. One fact must be recollected. China 
possesses an almost inexhaustible supply of raw silk 
j and wool. The countless herds of sheep on the 
Mongolian plains, and camels innumerable, place the 
question of a wool supply beyond cavil, while her 
capacity as a cotton-growir:g country is to all in- 
tents limitless. To what height manufacturing may 
eventually be carried it is impossible to conjecture, 
| but it is safe to prophesy an enormous and speedy 
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development, several conditions favourable to that 
outcome have to be taken into account. In a 
land where education and talents, not wealth and 
rank, are the sure roads to power, and where a con- 
tinuous struggle for existence has rendered the 
people self-dependent and self-reliant, there are 
certainly all the elements of success. In this respect 
China is very far ahead of class-ridden India, whose 
lower orders have been ground down for centuries 
upon centuries, till almost every trace of manliness 
and independence has been lost. In the Flowery 
Land, on the other hand, every one is asked to do 
his best ; encburagements are held out to those 
who wish to improve themselves; while the pos- 
session of a history and traditions that lose them- 
selves in the mist of the past, imparts to the Celestial 
a feeling of self-respeet and emulation, without 
which it is almost impossible for any nation to climb 
the upward road to civilisation, refinement, and 
material prosperity. 

For both steam and hydraulic machinery there is a 
capital opening in the pressing and preparing for 
market, hemp, raw cotton and wool, tobacco, and 
other staple products of the empire. The annual 
production of these necessaries is simply enormous 
even now, but owing to the primitive methods of 
treatment in vogue and their consequent inferiority, 
there is little demand as yet on foreign account. 
However, the Chinese are learning to appreciate the 
benefits of foreign methods, and general steam fac- 
tories, some owned by natives, are now preparing 
hemp, cotton, and wool for the foreign market. 
The manufacture of cake manure from beans, peas, 
and other descriptions of pulse, and the expression 
of oil from wood, tea, hemp, pulse, ground nuts, 
cabbages, and vegetable seeds, are among the more 
important staple industries of the empire. These 
open up a broad prospect for the possible employ- 
ment of foreign machinery, the annual consumption 
of bean cake and various oils being upon a truly 
prodigious scale. The experiment of extracting oil 


from beans and peas and compressing the refuse by 
steam power into manure was first tried at Swatow 
in 1879, but so successful has this attempt proved 
that at the present time about a dozen mills are in 
full work. European oil-extracting mills. on a small 
scale had already been in existence for some years 


in the neighbouring Chowyang district, and were 
found to answer tolerably well; but the real test 
of steam versus oxen and manual labour, was made 
at the southern port named above. So enormous is 
the total production of bean cake in the eourse of a 
year that hundreds of steam mills might be profit- 
ably employed, and yet there would be room for 
more. Perhaps the happiest feature of this evolu- 
tion lies in several mills being owned by native 
oilmen. This looks well for the rapid extension of 
western ideas, especially as Swatow is far removed 
from the centre of eastern civilisation, as Shanghai 
has not inaptly been named. 

However, for the more rapid signs of the in- 
dustrial revolution now taking place, one must 
glance at the tea, sugar, and dyeing trades. In each 
of these the progress is astonishing. At Hankow, 
as stated, nearly all the brick tea consumed in 
Siberia is compressed by European appliances, while 
the sugar refinery started at Swatow some two years 
ago by that enterprising firm, Messrs. Jardine, 
Mathieson, and Co., has already several rivals. 
Although not quite the pioneer enterprise in this 
line, it was one of the earliest, and it is simply 
wonderful to note with what celerity the success 
of that undertaking is being imitated. In this 
direction there is ample scope for building up a 
colossal industry ; the production of sugar ‘in China 
and the island of Formosa being upon a very vast 
scale. Under the present system of treating the 
canes the waste is excessive. The natives simply 
grind the canes between two granite rollers fixed 
vertically and turned in opposite directions by oxen. 
A stone basin receives the juice, which in most 
cases is then boiled in open tin pans without further 
attempts at clarification. Any subsequent treat- 
ment to which the sugar may be subjected, is 
equally crude and extravagant, and it is not too 
much to say that defective preparation and heedless 
waste are the chief causes why Chinese sugar has not 
more largely entered into competition with the 
home and German products. About the dyeing trade 
there is not much to say except that here again 
modern appliances are pushing their way, but un- 
fortunately for us the entire trade is in the hand of 
German houses, who obtain the machinery and 
materials from home. 

Among other signs of progress we may note the 





erection of a brass and iron foundry by a British 
subject near Amoy Dock, while a rice mill with im- 
proved machinery is proving a tangible success at 
Chang-chow, a town of some importance in the 
vicinity of that port. Shanghai, again, can 
boast of a very extensive tannery establish- 
ment carrried on by the Shanghai Tannery 
Company. This enterprise has a capital of 
150,000 taels, and its shares are now quoted at a 
considerable premium. Another important under- 
taking in the same direction is Birt’s Wharf Hide- 
Curing and Wood-Cleaving Company, capital 60,000 
taels, which has just declared a dividend of 8 per 
cent. for its first half-year’s working. Both these 
establishments employ many hundred Chinese work- 
men, superintended by Europeans, and use nothing 
but the most modern and improved types of ma- 
chinery. Shanghai also lays claim to a water 
works company, an ice association, two dock com- 
panies, and one wharf company, besides numerous 
steamship and insurance societies. The aggregate 
capital invested in these undertakings is large, and 
as almost all are doing well there is évery incentive 
for further extension. With the 100 tael shares of 
the Shanghai and Hang-chow Wharf Company, 
quoted at over 200, and the 20]. shares of the 
Shanghai Water Works Company at 37/. 10s. ; with 
gas shares at 50, and electric shares at 35 per cent. 
premium, it is quite certain that Shanghai can 
always command capital. At the other Euro- 
peanised ports the story is the same, though on not 
solarge a scale. English built factories are spring- 


ing up everywhere; so are the villa residences | 


which Englishmen love so well, and these foreign 
surroundings are gradually educating the native 
races to an acquaintance with our habits and ideas. 
As a result, the richer class of Chinese are forming 
themselves into joint-stock societies for commercial 


purposes, and where they cannot fight us single- | 


handed, they fight us jointly. 

Hitherto we have taken no notice of the mining 
question, although probably the first great indus- 
trial development will consist in opening up the 
inexhaustible coal measures of Northern China and 
the Yangtsze Valley. 
ping and Kelung has plainly shown that with the 
aid of improved engineering appliances coal can 
be placed at the ports for prices much lower than 
that of any imported fuel. According to an esti- 
mate made by the managers at the former colliery, 
the possession of a railway will enable them to 


supply Tientsin with coal at less than a pound a) 


ton ; indeed 12s. 6d. is the figure named. Even 
Shanghai will be able to buy coal at 20s. per ton 
when once a railway is established, perhaps even 
lower should the Chinese authorities ever think fit 
to thoroughly dredge the Yangtsze and render that 
river fairly navigable. In the Patung district dis- 
trict, near Tchang, the seams are said to outcrop 
on the face of steep cliffs, so close to the river that 
boats could positively be loaded by a shoot. Near 
Hankow again the coalfields are extensive, and the 
same may be said about those near Swatow and 
other places in the south ; while popular imagina- 
tion ascribes to the beds in Shénking a universality 
and productiveness putting even Pennsylvania in 
the shade. In at least twenty other localities coal 
is known to be plentiful; while of iron and copper 
there is, as said, an abundance. Some extraordina- 
rily rich copper mines are reported to have been 
discovered between Kapir Kow and Ichol, and these 
it is understood are to be exhumed on modern 
principles. In this connexion it may be worth 
while to mention that modern machinery is now 
being used at several coal and iron mines worked 
on Government account, though to our discredit be 
it said the greater part is of Continental manufac- 
ture. Fortunately we have plenty of time before 
us; nevertheless, as events in China are marching 
with rapid strides, no further opportunities should 
be neglected. 

Here it may not be amiss to offer a word of advice. 
Attention in this country seems too much fixed upon 
the splendid vista unfolding itself before our eyes. 
Engineers who are dreaming of a railway between 
Canton and the Amoor, whose hopes are set upon 
bridging the Yangtsze and her mighty sister, the 
gold-streamed Hoang-ho, and who talk of a line 
that shall connect Bombay with the uttermost parts 
of China, can scarcely be expected to pay attention 
to the many minor conquests which may be won in 
that little-known land. But will it be nothing to 
develop the miraculous oil-springs of Szechwan and 
Formosa and render the Eastern world independent 
of America? The petroleum springs in the island 


have long been worked by natives in a primitive 
fashion, and more recently attempts have been 
made to introduce better appliances for raising the 
oil and refining it for lighting purposes, On the 
other hand the people of Szechwan have as yet 
scarcely learnt the art of refining crude petroleum 
and utilise it for fuel in the adjacent salt mines, 
Salt, by the way, is one of the articles still inter. 
dicted. No foreigner can legally engage in this 
commererce, either in the way of buying, selling 
or carrying. The law is however constantly disre. 
garded, and before long willdoubtless be abandoned. 
Salt is a prime necessity in Chinese social economy ; 
still unreasonably dear, although the beds from which 
it is obtained are inexhaustible. Those in Kiangsu 
have long been well known, but equally extensive 
springs exist in the inland province of Hapeh. 
During the rebellion, when certain provinces were 
cut off from their customary sources of supply in 
Kiangsu, some extraordinary springs were found in 
the Yingeh’-éng district. These, and the many 
other salt beds of China, could furnish a boundless 





Experience gained at Kai- | 


supply of this indispensable commodity at an inti- 
nitesimal price, if nineteenth century science were 
| brought into requisition. The same district could 
! also minister to the world’s wants in the matter of 
gypsum or plaster-of-paris, which the natives use 
| for agricultural purposes and as a substitute for 
| toilette powder. 
| Perhaps, however, the richest immediate field for 
the display of Western enterprise lies in the con- 
| struction of water works, docks, lighthouses, quays 
or bunds, go-downs, and wharfs. Shanghai alone, 
among all the maritime towns, may be considered 
fairly provided in these respects. At that port there 
| is still a vast amount of work to be accomplished 
before modern requirements are wholly complied 
with, while everywhere else, with the exception 
perhaps of Canton, Amoy, Chefoo, and Tientsin, 
shipping facilities remain in a very backward condi- 
tion, utterly inadequate to cope with a rapidly 
| growing commerce. Water works are also sadly 
wanted, and the high degree of prosperity attained 
by the Shanghai Company, established last year, 
will doubtless encourage capitalists to venture fur- 
| ther ahead. Substantial quays have likewise to be 
constructed at several ports, and this work, even 
when done on Chinese account, will probably fall to 
the lot of Europeans to execute in future, faith in 
|native contractors having somewhat waned since 
| the Amoy bund was washed into the harbour in the 
spring of 1879. 

The navigation of the River Yangtsze must also 
shortly afford employment to marine engineers. 
Year by year the difticulties encountered by vessels 
are increasing ; shoals are extending, and in places 
positively block up the fairway. At Kinkiang this 
fact seems especially noticeable, many steamers 
having lately gone ashore at Hunter Island, below 
Wasueh ; while others have been detained at 
Hakow and other places lower down the river. 
Near Olyphant Island again the channel has been 
recently blocked, while at Hope Island and Sunday 
Island on approaching Tchang, similar grievances 
exist, which the Chinese authorities will shortly 
have to remove. However much the first expendi- 
ture may be objected to, prudence and self-interest 
dictate the necessity of keeping open a permanent 
fairway in this important thoroughfare, as each stop- 
page leads toa considerable loss of revenue from 
duties at the ports temporarily closed. 

It is quite certain the Chinese possess no dredgers 
capable of contending with the difficulties presented 
by this intractable stream, which rolls down a fifty 
feet torrent in summer, and in winter is nearly dry. 
When the necessity arises for powerful intervention, 
as it shortly must arise, England will reap the bene- 
fit. Could the Chinese Government understand its 
own interests it would have the channel cleared at 
once. Any outlays incurred would be repaid ten- 
fold in the augmented trade and increased revenues 
of the Upper Yangtsze ports. Happily a succession 
of stoppages and consequent losses of revenue are 
slowly leading official China to a correct view of the 
situation, and hopes are now freely expressed that 
something in the way of improvement will shortly 
be tried. These hopes will be shared by every one 
who has travelled up the Yangtsze in winter and 
experienced the unpleasurable sensations educed by 
the enforced stoppages in unexpected shallows. 

It is, of course, impossible in the limits of our 
space to indicate all the directions in which engineer- 
ing skill of every kind will find the opportunity for 
development in China. It is sufficient to remem- 





ber that the country contains at least 370,000,000 
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ople, or nearly the combined population of 
aiid poset g Russia in Europe, and the United 
Kingdom. The proportion of considerable cities, 
that is to say, of centres containing 50,000 souls 
and upwards, is relatively higher than in this coun- 
try. The garden of the world—centuries behind 
less fortune-served countries—has now to be 
opened up, civilised, and developed, and it may be 
hoped that England will take a prominent part in 
the accomplishment of this magnificent task. 


THE PORT OF CALCUTTA. 
The Port of Calcutta and the Works Constructed 
therein from 1870 to 1880. 
By Witu1am Durr Bruce, Memb. Inst. C.E. 
(Concluded from page 354.) baw 

71. Movrings.—The disasters to the shipping 
during the cyclone of October, 1864, when nearly 
every ship in the port parted from her moorings, led 
to the appointment of a committee to inquire and 
report on the condition of the old moorings, and 
to the expediency of substituting screw moorings 
for those previously in use. The committee found 
that, although in many cases the cause of vessels 
breaking adrift was traceable to defective or in- 
sufficient tackle and appliances of the vessels them- 
selves, yet that generally there was a failure of the 
Government moorings also. That the anchors 
used, though of great weight, were insufficient for 
the vessels of large class frequenting the Port of 
Calcutta, and that parts of the mooring tackle, 
though of great massiveness and apparent strength, 
were ill-calculated to bear the excessive strain to 
which in heavy gales and floods they were subjected. 
They recommended that the whole of the moorings 
should be relaid with screw moorings, the experience 
of other ports having demonstrated the great supe- 
riority of holding power of the screw over anchor 
moorings, of whatever weight. The recommenda- 
tions of this committee were at once acted upon, 
and measures taken to commence the relaying of 
the moorings on a plan proposed by Major 
General Fraser, R.E., who was a member of 
the committee. The novel feature in General 
Fraser's proposal consisted in a _ continuous 
ground chain, 3 in. in diameter, extending the 
whole length of the proposed moorings. This 
chain is secured at intervals of from 300 ft. to 
450 ft., to suit the length of each mooring by shank 
or chain screws, and the bridle chains to which the 
vessels are made fast are shackled on to the ground 
chain at sixteen fathoms on each side of the screw. 
There is a screw immediately under every buoy, 
and in long moorings the ground chain is held by 
a second chain above the centre of the berth. The 
general arrangements of the moorings will be seen 
in Fig. 8, on page 52 ante, which represents the 
arrangement of the moorings off the jetties, while 
the details of the chains, &c., connected with each 
buoy, are shown in Figs. 115 to 131 on page 422. 
The ground chain is Sin. in diameter, and the bridle 
chain 24in. One of Saunders’ patent springs (see 
Figs. 128 and 131) is attached to the flood bridle 
chain of each buoy. At one time it was con- 
sidered advisable to have these springs on both the 
flood and ebb chains; and many of the moorings 
were fitted’ in this way, as shown in Figs. 115 and 
131, but they have since been removed from all 
ebb bridle chains, and are now only in use on the 
flood chains. One end of the spring is attached to 








the ring of the meoring chain and the lower end | 


is shackled into a link of the chain, leaving a slack 
bight between the lower connexion and the ring, to 
allow of the free action of the spring. The bridle 
chains are attached by mooring swivels 32in. in 
diameter, formed of 5in. round iron, to the keel 
bars at the bottom of the buoys; two lengths of 
24 in. pendant chains, each three fathoms long, are 
also attached to the swivels, and each pendant has 
a V-shaped ring 21 in. in diameter, measur'ng 
44 in. by 3$in., attached at its upper end, and to 
these rings the ship’s chains are connected. I'or 
the purpose of tricing up the pendant chains wl.en 
disengaged and also to prevent them from fouling 
the bridles, gin. chains are attached to each, and 
by these the pendants are secured to the rings at 
the top of the buoys. 

72. The chain screws (see Figs. 125 and 126) cre 
screwed from 26 ft. to 30ft. into the bed of tl:e 
river, and attached to the ground chains by 2} in. 
chains. The shank screws (see Fig. 127) are screwed 
down on the average 17 ft. and are attached to the 
ground chains by 3in. chains. 

73. There are altogether 169 sets of fixed and 34 
sets of swinging moorings in the port, and they 





extend from Aheereetollah Ghat, above the bridge, 
to the southern boundary of the port, a distance 
of about five miles. The greater number of the 
moorings lie, however, between the bridge and 
Kidderpore Dockyard, a distance of three miles, 
and all these moorings are screw moorings with 
continuous ground chains. Only tugs and river 
steamers occupy the swinging moorings, all other 
vessels are obliged to go into the fixed moorings. 
74. The anchor moorings above bridge and in 
Garden Reach are laid in single lines. The screw 
pile moorings are laid in tiers of four off the jetties, 
in three tiers from Chandpal Ghat to Fort Point, 
and from Fort Point to the Government Dockyard 
in six tiers. The berths vary in length from 500 ft. 
to 210ft. to accommodate vessels of all sizes. 
Between each block of two tiers a hauling out space 
is provided corresponding with the length of the 
berths, by means of which a vessel can at all times 
| be warped out ahead, or dropped out astern, as may 
be necessary without disturbing any ship in the tier. 
75. The whole of the moorings in the port are 
regularly examined by divers once a year, and since 
they were relaid in 1868 they have never shown the 
slightest sign of moving, although they have several 
times been severely tested. Figs. 119, 120, and 121 
show a kind of lighter which has been fitted up 
with lifting tackle for the purpose of handling 
moorings conveniently. The moorings are now 
as efficient as it seems possible to make them, and 





|in the event of another cyclone, such as that of 
| 1864, sweeping over Calcutta, it will be found that 
whatever damage may be caused will be due to either 
| the ships’ chains or fastenings giving way. The 
stern fastenings of the majority of ships which fre- 
quent the port are still very inadequate in point of 
strength, and until provision is made that vessels 
| shall have as secure means of making fast their stern 
| chains as they have to secure the forward ones, no 
| care or expense incurred in providing moorings will 
| secure safety if the direction of the wind brings the 
strain on the after fastenings. 
| 76. Financial Results.—During 1879-80 the total 
income of the Trust was 186,429/. The year having 
| opened withacash balance of 37,304/.,thefull amount 
| available for expenditure was 223,7331. The ordi- 
| nary revenue expenditure, including the half-yearly 
payment on account of debt, was 136,794I. ; 58,5611. 
| Was appropriated for new works and improvements ; 
| 32631. were held on suspense account, and 25,7141. 
| remained as a cash balance at the end of the year. 
77. The financial position of the Trust at 
the end of 1879-80, stood thus: Inclusive of 
ithe sum of ten lakhs of rupees for works 
| previously carried out by Government, which 
| was charged as a debt against the Trust when it was 
| first constituted, the Commissioners have borrowed 
| 602,510/. from Government. The loans were all 
l|advanced subject to interest at 4} per cent., and 
| and repayment by instalments in thirty years. The 


| Commissioners have during the past ten years | 


|repaid 68,475l., and the balance left for consolida- 
| tion under a new Act, which has lately been passed, is 
| 534,034/. This amount is to be repaid by half- 
yearly instalments of 16,306/., which will repay the 
whole amount with interest at 4} per cent. in thirty 
years. The Trust has, moreover, a permanent debt 
of 176,500/., which is not repayable, but is charged 
with interest at 44 per cent., amounting to 39,7111. 
| half-yearly. This debt represents the original value 
of the moorings and vessels made over to the Com- 
missioners on the transfer of the port to their 
charge. The port has, however, acquired new 
block of the total value of 31,4587, and after deduct- 
ing depreciation the present value of its entire 
block is 187,958/. A depreciation reserve fund of 
20,000/. has been accumulated from the unspent 
balance of the amounts annually set aside for 
renewals, and in addition to this fund the Com- 
missioners have to their credit an investment of 
35,000/. to meet extraordinary and unforeseen ex- 
penditure, such as might be required on the occur- 
rence of acyclone. They have also a reserve fund 
of 10,0007. on account of the jetties, so that the 
total reserve fund now amounts to 65,0001. 

78. Against the repayable debt and the perma- 
nent debt, amounting together to 710,534/., the 
Commissioners hold property of the total value of 
1,209,296/., estimated only according to the expen- 
diture incurred on new works, on the purchase of a 
portion of the land occupied, and in the formation 
of the reserve fund, thus: 








Expenditure on jetties and works for £ 
the accommodation of sea-going 
vessels “ jae .. 468,450 


Expenditure on wharves, jetties, and £ 
landing-stages for the accommoda- 
tion of boat traffic and tramway to 
connect railway with wharves and 


jetties ... aaa se aes aaa 487,888 

Expenditure on buoys and moorings, 
anchor vessels, and boats, &c. 187,958 
Reserve funds... ss as wii 65,000 
Total ... ... 1,209,296 


79. If to this were added the value of all the 
lands belonging to the Trust, and which were made 
over by Government without charge, the whole 
property may be taken as worth nearly two millions 
sterling. Since the formation of the Trust in 1870 
the total profits derived from the works constructed 
by the Commissioners after payment of interest at 
4h per cent., has been 396,638/., of which 65,000I. 
has been invested in reserve fund and the balance 
expended on works of improvement. 

80. No more money is to be advanced by Govern- 
ment to the Trust, but an Act has been passed 
enabling the Commissioners to raise loans in the 
open market. Such loans require the sanction of 
the Local Government, and must be. contracted in 
India and in the Indian currency, unless the 
Lieutenant-Governor, with the approval of the 
Government of India, direct otherwise, and the 
Commissioners are bound to provide a sinking fund 
by half-yearly instalments in the case of each loan, 
to liquidate the loan within thirty years. The 
loans may be raised on the security of the whole or 
a portion of the property of the Commissioners, or 
of their receipts from tolls, duties, &c., and Govern- 
ment retains no preferential claims in respect of the 
moneys already advanced. 

81. It has now been determined to transfer the 
supervision and maintenance of the port approaches, 
which include the surveying, buoying, and lighting 
of the river, to the Commissioners, and the Com- 
missioners have determined with the sanction of 
Government, to give up a large portion of the 
annual surplus to the reduction of pilotage and 
port dues. Pilotage, which isa heavy charge against 
all vessels entering the Hooghly, will be at once 
reduced 15 per cent., and reductions will also be 
made in port dues (now four annas per ton), and to 
some extent in landing charges. The Commissioners 
are, however, of opinion that the reduction of port 








dues and pilotage is likely in the end to do more 
; good to the trade of the port than a reduction of 
landing charges, which are not disproportionate to 
|the service rendered, and much lower than those 
| paid before the construction of the works herein 
described, when all goods were landed and shipped 
by cargo boats. 








GAS EXHAUSTER. 

On page 419 we give an illustration of a vertical 
engine and gas exhauster constructed by Messrs. W, 
H. Allen and Co., of York-street Works, Lambeth, 
to the order of Mr. Robert Morton, of the London Gas 
Light Company, for the works of that company at 
Nine Elms. 

The exhauster is constructed on the principle known 
as Beale’s patent, but greatly improved and modified 
by Messrs. W. H. Allen and Co., who employ steel for 
| ail the working parts as far as possible, increasing all 
|the internal surfaces and making all the revolving 

parts lighter, thus reducing the pressure per square 
inch on the bearings and decreasing the friction. The 
|exhauster now illustrated has been made with un- 
| usually strong proportions, as it has been designed 
for working against a pressure of 50in. of water, the 
engine being of proportional power. This pressure 
would but a short time since have been thought very 
extravagant, but the daily increasing necessities of our 
large gas works compels its being employed. 

The engine has an inverted cylinder 16 in. in dia- 
meter by ]4in. stroke, supported on a strong standard, 
while it is firmly tied to the front of the baseplate by 
the steel bar shown. The pressure of steam used is 
40 Ib. on the square inch and cut off at a quarter of a 
stroke. The engine is provided with a variable ex- 
pansion valve on the back of the main slide on Meyer’s 
system, with an improved telescopic arrangement con- 
trived so that the two parts of the cut-off valve may 
move to or from each other, but still be connected as 
in one piece, an arrangement which effectually cures 
the vibration so often occurring in this form of valve. 

3y a neat arrangement of brass wheels in the valve 
spindle guide, the handle for regulating the expansion 
valve with its index is brought in close proximity to the 
starting valve lever, so that the machine is under ready 
control from the ground level. The whole of the 
working parts, including crankshaft, are of steel, and 
the lubricators are so arranged as to allow of the engine 
working continuously 

These exhausters, when working in connexion with 
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THE PORT OF CALCUTTA; DETAILS OF MOORINGS. 
(For Description, see Page 421). 
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the new vacuum governor made by Messrs. Allen and | 
We have seen | 


Co., show a remarkably steady gauge. 


diagrams taken from one of them indicating a twenty- | 
four hours’ record, in which the variation did not | 


exceed tin. beyond the usual oscillation of the 


exhauster. 


We have on several occasions had to speak | 


of the high-class workmanship turned out by Messrs. | 


W. H. Allen and Co., and we need only say that the 


exhauster and engine now described fully maintain the | 


reputation of the firm in this respect. 





THE JABLOCHKOFF ELECTRIC MOTOR. 

M. Pavs JaspLocukorr has recently brought before 
the public an electric motor, illustrations of which are 
annexed, The motor consists essentially, as shown in 
the perspective view, of two coils, one fixed and set in 
a vertical plane, and the other movable, and fixed in an 
inclined position on a horizontal axis ; 
of this arrangement that the apparatus has been called 
by M. Jablochkoff the ‘‘ecliptic” motor. The fixed 





it is on account | 


vertical coil is not in a plane perpendicular to the axis | 


of rotation, but makes a certain angle with this plane, 
determined by experiment and varying with the con- 
dition of working. The fixed coil is wound on a copper 
frame, while the revolving coil has an iron core, which 
under the effect of the current traversing it, is con- 
verted into an electro-magnet, the poles of which are 
formed by the two circular discs. On the axis is a 
commutator between which are placed four brushes. 
This commutator is combined in such a way that during 
rotation the movable coil is traversed by a current never 
changing its direction, and maintaining in the flat 
electro-magnet a permanent polarity, but at each half 
revolution the current is reversed in the fixed coil. 
The working of this motor depends, therefore, on the 
attraction and repulsion of a permanent and moving 
electro-magnet, and of a fixed solenoid traversed by 
alternating and opposite currents. These forces tend 
to set up a movement on the movable coil ; the action 
of the commutator is to reduce these movements to the 
same direction, and create a continuous motion. The 
above description is substantially reproduced from our 
contemporary, La Nature, who remarks, that the 
idea of preserving an unchanging polarity in a movable 
coil wound on an iron core, on of reversing the cur- 
rent in the fixed coil without an iron core, is due to M. 
Biirgin, of Bale, who showed a so-called ‘‘ spherical” 
motor at the Paris Electrical Exhibition of 1881. 
Referring to the diagrams, Fig. 1 shows a simple form 
of machine, such as is described above. The bobbin A, 
having cheeks a 6 of soft iron and wound with a coil 


of insulated wire, is fixed obliquely on the axis O, and | 


revolves between the poles of the electro-magnets N 
and §. The obliquity of the coil is such that, in 
each revolution it presents the edges of a and b 
alternately to the poles of N and §, and alternating 
electric currents are set up in the coil of A. g 
shows a construction in which the coil B, fixed 
obliquely on the axis O, revolves within an oblique 
bobbin C, which has an iron sheath F presenting interior 
polar edges toward the edges of B. The electric 
currents set up in the coil of B are collected and con- 
verted into currents of uniform direction by means of 
& commutator D of ordinary construction. In the con- 
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struction shown in Fig. 3, the exterior bobbin Cis of 
soft iron, constituting a solenoid. | 

The commutator D may be applied, as shown, to 
alternate the currents in the coil of C, those in the coil | 
of B being constant in direction, collected in the usual | 
way by rubbers bearing on rings E. In this case the 
internal bobbin Bneed not be of soft iron. When the 
machine is of large diameter the interior coil A may be 


| merely a ring of iron fixed on a wheel of non-magnetic 


| material. 





Fig. 2 | 








Machines constructed and arranged as 
above described, may be employed either as dynamo- 
electric machines converting motive power into elec- 
tricity, or as electro-dynamic machines converting 
electricity into motive power. 


The motor illustrated by the perspective view was | 


manufactured by MM. Breguet, at whose works experi- 
ments of its efficiency are now in progress. It is not 


| possible, therefore, to form an opinion as to the efficiency 


of the apparatus, which has at all events the practical 
advantage of simplicity, strength, and cheapness to 
recominend it. 








ELECTRIC LIGHTING NOTES. 


Tue Sheffield and Birmingham deputations which | 
| waited, on Tuesday last, upon Mr. Chamberlain to ob- 


tain some satisfactory information as to the working of 
the Electric Lighting Act, could not have felt well satis- 
fied with the result of their interview. The latter depu- 
tation represented, besides Birmingham, the districts 
of Balsall Heath, Handsworth, Saltley, Aston, and 
King’s Norton, and the authorities of all these places 
were unanimous in their desire that the Board of Trade 
should postpone for a reasonable time the granting of 
any provisional orders to any companies for the 
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JABLOCHKOFF ELECTRIC MOTOR. 



































operation of the Act of Parliament, and the Board of 
Trade depended upon the local boards for taking care of 
their own interests, and for arranging to their own ad- 
vantage with the companies applying for provisional 
orders. Altogether Mr. Chamberlain did not afford 
much comfort to the deputation, and what with enter- 
prising and speculative companies, flurried and unpre- 
pared boards, ignorant of what they want, and 
innocent of all knowledge of electric light, and an im- 
perfect and almost wholly unsatisfactory Act of Parlia- 
ment, there will probably be trouble among the 
boroughs before long. 





On Tuesday last representatives of all the district 
boards and vestries south of the Thames, met to con- 
sider the question of electric lighting. ‘‘ No monopoly” 
was the text of the evening, and a spirit of judicious 
| procrastination animated every one present. A resolu- 
tion was proposed that the matter ought to be wholly 


|in the hands of the vestries, and an amendment— 


somewhat useless, after Mr. Chamberlain’s reply to the 
Birminham and Sheffield deputation—was suggested 
begging the Board of Trade for time. After a long 
discussion an adjournment was decided upon. 





A Mr. J. B. Rogers, who is apparently the directing 
spirit of the ‘J. B. Rogers Electric Light and Power 
Company,” has written a little pamphlet called ‘‘ The 
Commercial Prospects of Electric Lighting in Combina- 
tion with Gas Companies.” It is fair to assume that 
by this emanation, the technical and intellectual 
standard of the “ J. B. Rogers” Company may be mea- 
sured. We therefore make a few extracts to enable 
our readers to arrive at their own conclusions. ‘‘ It,” 
(It is electricity) ‘‘ has ceased to be Science, and be- 
come by Fact, Knowledge—and taken full possession 
of our Workshops as an Industry, and in no way more 
palpable than in giving us the means of Artificially 
Lighting our Streets and our Dwellings.” Speaking 
of the objection to electric lighting, this capital (letter) 
writer says, ‘‘Danger is another form of thought, 
taken where electricity and its uses are assailed by those 
anxious or willing to find a cause of objection.” Un- 
fortunately we can only find room for a little quo- 
tation. ‘‘I have worked out a thorough and reliable 
| means of using water power where it is attainable, so 
| as to regulate or govern it to the actual requirement, 
| be that large or small, but in Towns where there are 
| Water Monopilies (sic), it places it beyond the pale of 
| possibility, by the rates charged. I beg to say this 
| patent bears date 1879, and before much water was 
| used, or even overshot, for the production of the light, 
or made Subject of Lectures, as has been done since 
the date of my Patent. ... Various other patents 
| have been taken out by me, chiefly relating to require- 





supply of electricity within the districts named. It | merts in the supplying of details to meet the coming 
was pointed out by the deputations that the local au- | large demand, among others to use the present Gas 
thorities fully realising the difficulties attending the | fittings, so as to allow this wondrous sublety Electri- 
successful introduction of the electric light, were not | city to enter with as little discomfort as possible to the 
in a position to apply for provisional orders, and that | public at large, in point of expense or interference with 
they would be prevented from doing so in the future | present domestic arrangements.” Electricity entering 
if orders were granted to companies, which would thus | the public at large, would probably, despite Mr. Rogers’ 
obtain a footing to the probable detriment of the dis- | patents, interfere with domestic arrangements, in the 
tricts concerned. Mr. Chamberlain informed the | direction of funerals, but that is beside the ques- 
deputation that it would be impossible to suspend the | tion. One final quotation from this pamphlet: ‘<I, 
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feel,” says the author, ‘‘ it has been necessary to show 
myself in my true colours as the holder of these many 
Patents.” 

After an extended trial of the electric light on board 
the Alaska, Messrs. Guion and Co. have given Messrs. 
Siemens Brothers and Co. an order, which is now 
nearly completed, for a complete installation on board 
the Arizona. There are 300 Swan lamps in the ship, 
every part of the passengers’ and officers’ quarters —s 
lighted by them, to the complete exclusion of oil and 
candles. Very special attention is being paid to the illu- 
mination of the engine-room. There are three lamps in 
the screw shaft alley and thirteen beside the gauge 
glasses of the boilers. Lamp sockets are fitted near 
various parts of the engines that require occasionalatten- 
tion, such as the glands, and the men are provided with 
loose lamps in very strong globes, and of such a size 
that they can be carried in a jacket pocket and slipped 
intothesockets when required. Lamps with flexibleleads 
are also supplied and can be coupled to the same sockets. 
The current is generated by two dynamo machines of 
the size marked by the makers S D 00, each driven by 
a separate engine. Either machine will supply all the 
lights of the ship, so that there is no probability of a 
breakdown, although usually both will be in operation 
together. Provision is also being made to drive the 
ship’s winches by electricity instead of steam, and 
thus avoid the usual steam and noise on deck. 


We believe that tie South-Eastern Brush Electric 
Light and Power Company are negotiating for lighting 
a part of the town of Colchester. Accumulators, in 
which the company have a patent right, will be used 
in connexion with the Brush generators, and a new 
type of incandescence lamp will be employed, together 
with the Brush arc lamp. 


After a very exhaustive trial extending over nearly 
two years, the Post Office authorities have decided on 
adopting the electric light throughout the whole of the 
General Post Office at Glasgow, including the large 
extensions which have. recently been made to the 
premises. The contract, which was made towards the 
close of the year 1880 by Messrs. R. E. Crompton and 
Co. to light up a large portion of the Glasgow Post 
Office as it then existed, has been taken over by the 
Swan United Electric Light Company; and very 
elaborate arrangements have for some time been in 
progress which will soon result in an electric lighting 
installation by far the most complete yet attempted in 
Scotland. It will consist of ten Crompton-Burgin 
dynamo machines, about twenty Crompton are lamps, 
and something like 200 Swan’s incandescent lamps. 
The driving power is to be obtained from a compound 
engine of 16 horse power nominal, with a steel boiler of 
the locomotive type—both being manufactured by 
Messrs. Davey, Paxman, and Co., Colchester. All the 
machinery will be fitted up in two rooms set apart for 
the purpose in the basement floor of the new building. 
In the large hall used as the sorting room on the ground 
floor, and that used as the telegraph instrument room 
in the uppermost floor, light is to be afforded by means 
of large arc lamrs, and small arc lamps are to be used 
over the public counters and in the vestibule, while the 
incandescent lamps, having an illuminating power of 
from ten to twenty and even to fifty standard candles, 
will be distributed throughout the private offices, 
passages, lavatories, &c. After a protracted trial of 
the arc light in the sorting and telegraph instrument 
rooms, it has been found that not only is the atmo- 
sphere maintained in a much purer and cooler condition 
than when gaslight was used, but that the light is 
much less trying to the eyes. It is confidently antici- 
pated that the new lighting arrangements now in 
progress will be completed about the end of the present 
month. This verv extensive installation will afford an 
excellent means for demonstrating the practical appli- 
cability of theelectric light to all kinds of indoor illumi- 
nation. 

Professor Fleeming Jenkin opened the new session 
of the Class of Engineering in the University of Edin- 
burgh on Monday by delivering a lecture on the sub- 
ject of ‘‘ Electrical Engineering,” in the course of 
which he said a good deal about the electric light. 
Instead of giving a course of lectures on electricity and 
the recent practical developments, as he had at one 
time thought of doing, he had come to the conclusion 
that a new Chair was required for the proper teachin 
of the subject. In regard to electric lighting, he saic 
that the quality of colour and brightness seemed to 
him to be matters of exceedingly small importance. 
In those respects it seemed to be much like a slight 
change of fashion in dress, the newest style of coat 
being for a time preferred to the older. But there 
were numerous advantages to be gained in the carry- 
ing on of works which it was impossible to carry on by 
gaslight; while for domestic purposes, with the in- 
candescent they had no bad air, and very much 
less heat than from gas; and that was important 
from a sanitary point of view. Touching on the 
subject of legislation in regard to electric lighting 
companies, Professor Jenkin remarked that every 





possible obstruction seemed to be thrown in the way 
of those companies. That, however, might be attended 
with good in the long run, because pacers lighting 
companies did not seem to be deterred in overcoming 
those legal difficulties. 

The Trustees of the Clyde Navigation recently 
advertised for tenders from electric lighting companies 
for the lighting of the Salterscroft Graving Dock, at 
Govan, and the General Terminus Quay, both within 
the Harbour of Glasgow. It is understood that at 
least half a dozen tenders have been lodged with the 
general manager to the Trust, and that the contract will 
be settled within the next week or two. A good many 
months since, experiments with the electric light were 
made at the Graving Dock by three different firms or 
companies, in each case extending over two or three 
weeks ; and the result of those experiments was of 
such a character as to justify the Trustees in taking 
the action which we have just indicated, on the recom- 
mendation of the committee to whom the matter was 
remitted. 

At the last meeting of the Greenock Police Board, 
the question of electric lighting came up for considera- 
tion. It had been reported to a meeting of the Law 
and Finance Committee by the town clerk that seven 
electric lighting companies had notified that they in- 
tended to apply to the Board of Trade under the 
Electric Lighting Act, 1882, for power to supply 
electricity for lighting and other purposes within the 
burgh of Greenock. He also reported that in reply to 
a letter from himself, the Parliamentary solicitors 
for the town had recommended that the Police Board 
should apply for a provisional order or for a license 
under the Act, as it was most advisable that the pro- 
viding and supplying of electricity within the burgh 
should be in the hands of the Police Board. The com- 
mittee agreed to adopt the recommendation, and the 
Board have since taken the necessary steps to retain in 
their own hands all the powers conferred upon them by 
the Act of Parliament. 


The Dundee Gas Commissioners, consisting of mem- 
bers of the Town Council and representatives of other 
public bodies, recently had under consideration a very 
valuable report upon electric lighting from their 
manager, Mr. John M‘Crae. That gentleman gave it 
as his opinion that the whole of the town might be 
embraced in the proposed area of supply, and that 
there should be works at two centres for the production 
and supply of the electricity, one at the Gas Works, 
and the other at or near Ward’s-road. To begin with, 
he would recommend an engine of 40 or 50 horse power, 
one that would be capable of driving a dynamo 
machine to work at least forty are lights. In regard 
to the price to be charged, Mr. M‘Crae said he did not 
think that had been closely arrived at ; but he was 
certain that the Commissioners would be quite safe in 
fixing a maximum of one shilling per hour per light for 
arc lights, and ——— per hour per light for incan- 
descent lights ; all breakages to be made good by the 
consumer. After the report had been al in eatenso, 
and several points discussed, the following resolution 
was unanimously agreed to: ‘‘The Commissioners 
resolve to apply for a Provisional Order in terms of the 
statute, and remit to the Clerk and Manager to give 
all necessary notices, and to make all necessary deposits, 
the Provost and Clerk to sign the necessary memorial.” 
A correspondent under the signature of ‘The Electric 
Spark,” writing to the leading local newspaper, dis- 
cusses Mr. M‘Crae’s proposed scale of charges. He says 
he had the curiosity to ascertain how they compared 
withthecontract prices arranged for by the local Electric 
Light Company and some of their customers. The 
company had come under contract to light with 
eighteen are lamps the Fine Art Galleries the three 
months that the Exhibition was to remain open, the 
light being in operation in all about 200 hours. At 1s, 
per hour the cost per lamp would thus be 10/., or for 
eighteen lamps 180/. ; but the contract price with the 
local company was only 75/. Still more striking was 
the difference in the case of incandescent lamps. One 


of the recent contracts made by the local company was | [ 


for seventy such lamps to continue in action on an 
average 1250 hours each during the year. The con- 
tract price was 86/.; but taken at the rate recom- 
mended by the gas manager, each lamp for the year 
would cost 20/. 16s. 8d., or for seventy lamps no less a 
sum than 1458/. 6s. 8d. After making this comparison 
the writer asks: ‘‘ Whether it would be for the public 
advantage for the Gas Commissioners to have a 
monopoly of a light which it is clearly not to their in- 
terest as makers of gas to see generally introduced ?” 


Our contemporary La Lumiere Electrique publishes 
a list of recent installations completed in France by 
MM. Gaillet and Huet, of Lille. They include the 
lighting of the Herault distillery at Agde by four 
differential Siemens’ lamps ; the spinning mills of MM. 
Allart, Rousseau, and Co., of Roubaix, with sixteen 
Siemens’ lamps ; the spinning mills of M. A. Lefebre, 
of Seclin, with nine Siemens’ and twenty-five Swan 
lamps; the sugar refinery of MM. Dersu and Co., 





Epanaucourt (Somme), with five Siemens’ and thirt 
Swan lamps; and the refinery of MM. Crepin, of 
Querrian (Somme), with one Siemens’ lamp. “i. 
addition to the above the same firms have in progress 
the lighting of the Palace at Lille, and the engineering 
works of Saint André, belonging to MM. Kuhlmann. 


During the coming winter the more important 
theatres in Saint Petersburg will be lighted by electri- 
city. They are all the imperial theatres—the Grand 
sei the Michel Theatre, and the Alexander 
Theatre. An American lighting company has under- 
taken the work. 


Messrs. Allen, Alderson, and Co., who some two 
months ago electrically lighted Ramleh, near Alex- 
andria, recently received aes to illuminate Fort Mex, 
A 5000-candle Gramme machine will feed a large 
Serrin lamp, to project a beam fora distance of at least 
six miles. Messrs. Ruston, Proctor, and Co., Lincoln, 
have supplied the engines for driving the generator, 








ON COMPARATIVE BLAST FURNACE 
PRACTICE.* 
By I. Lowrutan Bett, F.R.S, 
(Continued from page 395). 

In a recent number of the ‘‘ Vest. Zeitschr. fiir Berg- 
und Hiitt. Wesen,” is to be found an admirable paper by 
M. F. Friderici, containing some important information 
on the subject of smelting iron by means of charcoal at 
Vordernberg. I shall offer no apology for inserting some 
of the facts contained in the communication in question, 
with a view to compare the results with those obtained in 
Cleveland when using coke. 





| | 


Vordernberg Furnaces. | Furnace 2, | Furnace 3. 
| 





53.13 

12.42 

3696 
269} 


Total height in English feet oe 
Diameter at bosh, English feet .. 
Cubic capacity - ye ant 
Weekly make white iron (tens) .. ool 
“e per 1000 cubic feet of ca- 
pacity “s 6a - - an 
Consumption of charcoal per ton (Eng- 
lishewts) .. ae = “st 


73.0 


14.8 | 12.6 

In order to ascertain the circumstances which enable the 
charcoal smelters of Vordernberg to produce a ton of iron 
with so small a quantity of fuel, I propose examining the 
heat produced at the two furnaces in question, and com- 
paring the product with that of a Cleveland furnace, 
— a very much larger quantity of fuel in the form of 
coke, 





Vordern- | a 
berg 3. Cleveland. 


| 


| Vordern- | 
berg 2. | 





Weight of fuel con- 
sumed per 20 units | 
of pig iron .. ae 14.80 12.60 22.32 
deg. F. deg. C.'deg. F. deg. C. deg. F. deg. C. 

Temperature of blast 572 | 842 450 905 = 485 

Temperature of es- | 
caping gases | 343 173 446 


230 630 332 


The heat produced in the furnace per unit of fuel as 
charged, was as follows : 


' Furnace 2. | Furnace 3. Cleveland, 





Combustion of the carbon 
Contained inthe blast... 


3609 


or7 


3656 
534 


| Calories. Calories. | Calories. 
| 


3726 | 





| 3886 
Carried off in the gases “| 





Accounted for in the fur- 
3664 


nace oe fa oa 
Difference from Cleveland) —12 





Thus, according to this statement, the heat obtained 
from the coke is about equal to that obtained from charcoal 
in the furnace which works less economically, and about 4 
per cent. less than what the unit of charcoal produces in 
the larger furnace. This difference is particularly striking 
when we consider the very different value, in a calorific 
point of view, of the two kinds of fuel ; for while coke con- 
tains from 90 to 924 per cent. of fixed carbon and carbon as 
combustible gases, charcoal has only about 86} per cent. 
Indeed, after making allowance for the combined oxygen 
it contains, it will not be safe to reckon it as affording 
more than 85} per cent. of carbon available for heat pur- 


poses. 

To obtain the heat-producing power of each variety of 
fuel an allowance must made for ash, moisture, &c., 
and then a deduction made for carbon, carried off by car- 
bonic acid liberated from carbonate of lime. 





Furnace 2. | Furnace3. | Cleveland. 





Carbon delivered to fur- 
nace per 20 units of iron, 
= allowance for ash, 
Carbon in carbonic acid in 
flux or ore carrying off 
carbon without affording 
heat .. oe * os 43 
10.31 


1.64 
18.76 








11.90 











The heat evolved is as follows : 
* Paper read before the Tron and Steel Institute at Vienna, 
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HEAT EVOLVED FROM CHARCOAL AND COKE FURNACES. 





a Furnac 





C. burnt to CO 
C. of this to CO, 


Calories in blast 


Calories in gases, including those in ore 


The heat afforded per unit of pure carbon is in— 
Furnace 2 Su f 61 4300 
3 


OT ee ° ~ 


48,360 + 10.74 


Ho 
eT 
3 





e 2. Furnace 3. Cleveland. 


11.90 x 2400 = 28,560 
4.438 x 5600 = 24,853 


10.31 x 2400 = 24,744 
3.964 x 5600 = 22,204 | 


18.76 x 2400 = 45,024 
6.52 x 5600 = 36,512 




















68,413 46,948 | 81,536 
4,103 4,952 | 11,919 
67,516 51,900 | 93,455 
3,295 3,540 | 11,356 
54201 | __ 48,360 82,099 
That contained in the charcoal =13.20— 
1.98= ho sss nme is sa 11.22 
That contributed by the limestone 54 
ae 7 11.76 
Less that combined with the pig iron ... .60 
11.16 


The carbon of the escaping gases, viz., the sum of that 
contained in charcoal (11.22) and limestone (.54) less that 
combined with the pig iron (.6), amounts to 11.16 cwt., of 








Cleveland 82,099 + 20.40 = 4024 
The product in calories consists of— 

| Less in 

_ Combustion In Gases | 

of Coal. Blast. Total. jand Hot 
Ore. 
, .2 ..| Calories 4236' 325 | 4561 261 
snails 3 ..| 9 4871, 461 | 4832 329 
Cleveland :.| 5, 3007; 584 | 4581 557 


These figures indicate a greater loss per ton of Cleve- 
land iron, arising from more carbon being carried off by 
the action of cones acid on the fuel, as well as from the 
greater volume and hi her temperature of the escaping 


gases than in the Vordernberg furnaces. On the other | 


hand, each unit of carbon usefully burnt in the Cleveland 
furnace is accompanied by a much higher amount of heat 
in the blast. The difference between these two items does 
not affect the account to any serious amount ; for we have 
per unit of carbon : 








| 
Heat in Escap- | Usefu) Balance. 
ing Gases. 





Heat in Blast. 











Furnace2 .. 325 261 64 
a, ees 461 329 132 
Cleveland. 584 557 27 


The superior results afforded by charcoal, in the cases 
we are considering, are due to the higher state of oxidation 
of the gases. In the calculation of heat evolved, already 
given, the carbonic oxide generated by the action of carbon 
on carbonic acid is excluded, but in estimating the com- 
position of the gases, it is necessarily brought into the 
account. a 

Analysis showed the following to be the composition of 
the gases : 








° = 3 § — 
2 3% 5 2 
4 s.| aes £2 # Se 
© ‘0 SS | 22 | ae B £ 
‘3 eo | 8S PT 5. as 
= So” |e | eo = %, 
Furnace 2..) 100= 22.37 23.84 37 .09 
: 100= | 24.93 | 23.13 82 | .09 





Cleveland ..| 100= | 17.30 | 25.20] .. | 110 





In these the carbon as carbonic acid to carbon as car- 
bonic oxide is ; : 
As Carbonic Oxide 


As Carbonic Acid. and Carburetted 


Hydrogen. 
Furnace 2 a 1 1.72 
$e 3 aes p 1.49 
Cleveland ae 1 2.28 


In all my experiments on_Cleveland iron, and, indeed, | 


in furnaces smelting red and brown hematite, I have 
rarely, if ever, found the ratio of carbon as carbonic oxide 
to that as carbonic acid to reach 2 to 1, and I was there- 
fore greatly surprised at the results just mentioned. At 
first 1 was induced to ascribe the difference to the analysis 
not representing an average composition of the gases ; 
for, as is well known, it often happens that an excessive 
quantity of carbonic acid is given off for a short time from 


a furnace, particularly immediately after charging, but I | 


consider the excess of heat so generated is almost entirely 
useless, being for the most part curried off in the escaping 
gases. The unusual proportion of the higher oxide of 
carbon appearing in both these cases as well as, besides 
in others, in one expressly made for me by Professor 
Tunner some years ago, compels me to regard the occur- 
rence as not being one of an abnormal character. To 
satisfy myself on this point I have examined the per- 
formance of the furnace, and so far as I am able to judge, 
in order to provide the heat required all the carbonic 
acid stated to be present in the gases seems to be neces- 
sary. 

it may be useful to supplement the extracts taken from 
Mr. Frederici’s paper by quoting the results obtained by 
observations made at my own request to my friend Pro- 
fessor v. Tunner about fourteen years ago. 

Upon that occasion 20 units of pig iron (white) were 
alleged to be made with 13.20 units of charcoal burnt 
with air at 400 deg. Cent. (752 deg. Fahr.) 

In order to estimate the heat in the same way as that 
already adopted, it is assumed that 10.68 units of pure car- 

on were serviceable ; calculated as follows : 

Weight of charcoal delivered to furnace 13.20 
Less foreign matter 1.98 and C. removed 
by CO, .54= oa ue ne ; 2.52 


Total... «os 1068 
The total weight of the carbon contained in the escaping 
gases is equal to: 


which 4.05 are present as CO. and 7.11 as CO ; besidesthey 
| contain .44 CH,+H, so that their reducing power may 
| be roughly represented by 7.11+.44=7.55, in which case 
| the ratio of Cas CO, may be taken approximately to that 

as CO as 1 to 1.87. 
| The heat evolution amounts in all to 51,891 calories, 

and each unit of carbon therefore developed 51,891+ 
| 11.22=4624, 

The composition of this sum and the net useful effect 
obtained in the furnace were as follows: 

Due to combustion of carbon __... aa 4220 


Contained in blast ... is 404 
} Para 
4624 
Less carried off in gases... ne Ag 294 
| Total 4330 


It is always satisfactory in such calculations as the pre- 
| sent to have the heat evolution checked by the heat ab- 
| sorption. In applying the same figures as those employ ed 
on many former occasions, making, of course, proper 
allowance for altered conditions as to slag, &c., the heat 
required comes out to 56,895 calories, showing a difference 
of (56,895—51,891) 5004 calories. Admitting fora moment 
that the larger number (56,895 calories) was required, an 
addition of 1.26, making in all 14.46 units of charcoal per 
20 of pig, would suffice for its supply. It has to be re- 
membered, however, that the iron made in the Vordern- 
berg furnace is white iron, whereas we are in the Cleve- 
land furnace comparing it with grey foundry pig. 

Now the difference between my figures representing the 
absorption of heat for foundry iron and those which 
appear as being required is 5004 calories, equal to 9.6 per 
| cent., which is by no means greater than might, under the 
| cireumstances, be expected for the two kinds of metal. 

We are stillleft to reconcile the different ratio of car- 
bonic acid and carbonic oxide found to obtain in these 
——— furnaces as compared with those in Cleve- 

and. 

As already intimated, my observations on the conduct 
of furnaces smelting the ore of the last-named locality 
have led me to conclude that when the ratio is one volume 
of CO, to two of CO the mixture of gases ceases practically 
to act on Cleveland ironstone. The largest proportion of 
CO, I have found was represented by the proportion of 
one volume of CO, to 2.09 vols. of CO. As arule, fairly 
good working is obtained when the ratio is one volume of 
CO, to 2.20 of CO. 

In the three examples of charcoal furnaces referred to 

in this communication we have 1 vol. of CO, accompanied 
| by 1.49, 1.72, and 1.87 vols. of CO. 
It has to be borne in mind in stating that certain 
| mixtures of these two gases at a given point become 
exhausted in their reducing power,* it is not to be under- 
stood that carbonic oxide cannot under certain conditions 
rob an ore of more of its oxygen even when the resulting 
gas, which has effected the deoxidation, is charged with 
| carbonic acid to the extent just named. 

Suppose a small quantity of the oxide of carbon to be 
passed through a large excess of ore, there is no difticulty 
in converting the whole of the gas made use of into 
carbonic acid. This, however, is not the reduction of the 
oxide of iron to the metallic state ; it is the mere separa- 
tion of the first, and what may be considered the most 
loosely united, portions of the combined oxygen of 
the ore. 

As illustrating the subject under consideration, I found 
in the laboratory that a mixture of 100 vols. of CO and 50 
of CO, only separated 2.10 per cent. of the combined 
oxygen in calcined Cleveland stone, at a temperature 
of 417 deg. Cent. (782 deg. Fahr.) in 54 hours, and 10.04 
per cent. in 114 hours, 

At the furnace itself, the results obtained indicated a 
very languid action when the ratio of the two oxides of 
carbon approached that just named. Thus 100 vols. of 
CO with an average of 40 to 45 of CO,, at an average 
temperature of 312 deg. Cent. (594 deg. Fahr.), in twenty- 
four hours only separated 3.72 per cent. of the oxygen 
combined with iron in calcined Cleveland ore. : 

As an instance of the want of power of certain mixtures 
of the two gases in question to produce metallic iron, a 
mixture consisting of equal volumes of CO, and CO was 
passed over iron ores of different kinds, and over pure 
spongy iron at a bright red heat. 

* in a furnace of 12,000 cubic feet, 80ft. high, the 
proportions of carbonic oxide and carbonic acid are as 
100 vols. to 45, but as we descend the CO, rapidly 
disappears, ; 











As soon as the oxide of iron lost one third of its oxygen, 
becoming protoxide, all further action ceased. At the 
same time the pure iron was oxidised, having also passed 
into the state of protoxide. 

Now, when we compare the ratio in which the carbonic 
acid, the oxidising gas, and the carbonic oxide, the 
reducing element, is found at different levels in a furnace 
working in the Vordernberg Valley and in Cleveland, 
the difference, according to the analysis of Professor 
Richter and M. Tunner, is remarkable. 


Vordernberg. Cleveland, 
Escaping gases contain 2400 cub. ft. 6000 cub. ft. 
per 100 vols. CO... 95 CO, 28 
About 18 ft. from top 76 2 
” ” 70 5 
At the tuyeres ee 12 trace 


No doubt the interior of a furnace presents very dif- 
ferent conditions from the laboratory experiment already 
alluded to, or even from the trials in the furnace gases 
themselves. In both the last two solid carbon is absent, 
whereas in the furnace it exists in great abundance. 

In the furnace itself, however, the same law holds good 
as where carbon is absent, although it is modified. Thus 
certain mixtures of gases are unable to withdraw above a 
certain quantity of oxygen from an ore. In like manner 
certain mixtures of carbon and gases, the latter in certain 
relations to each other, as to quantity, may separate a 
certain proportion and no more of the combined oxygen. 

In both cases such mixtures might be unable to pro- 
duce any metallic iron, in others a smaller or larger 
quantity of the metal might be reduced, leaving a larger 
or smaller proportion of unreduced oxide to be carried off 
in the slag. This is what in point of fact happens in the 
two cases we are discussing. The slag from a Cleveland 
furnace contains often as little as .25 per cent. of pro- 
toxide of iron, whereas in that run from the Vordern- 
berg furnaces 3.25 per cent. is found. 

In the experiment of equal volumes of CO, and CO a 
position of static equilibrium is reached when iron is 
reduced to the condition of protoxide. In the Vordern- 
berg furnace a similar state of things obtains when all the 
iron 1s reduced to a metallic condition, except that por- 
tion which is found in the slag as protoxide. 

Allusion has already been made in this communication 
to the existence of cyanogen compounds in the blast 
furnace. The occurrence of these substances has been 
the subject of frequent inquiry at the works under my 
control. 

I will give ina few words the results of some experi- 
ments bearing on this question, setting forth the extent 
to which alkaline cyanides were found in the gases of a 
furnace smelting Cleveland ironstone with coke. 


Quantity of potassium and sodium in combination with carbonic 
acid, oxygen, or cyanogen found in one cubic metre of the gases 
of a furnace of 17,500 cubic feet, 80 ft. in height ; ascertained 
upon six consecutive days at a point 8 ft. above the tuyeres. 

Potassium and Grammes. Average. 
sodium 46.69 30.17 33.15 21.09 31.65 11.83 29.11 

Cyanogen present 19.00 12.93 17.32 11.34 20.61 9.16 15.06 


There is no doubt that as the gases ascend, more or less 
loaded with this alkaline vapour, a considerable portion 
of the latter is condensed by the cooler solids filling the 
interior of the furnace. The condensed matter is carried 
back to the inferior zones, which gives rise to the accu- 
mulation in point of quantity perceptible in the gases at 
the lower levels of the furnace. 

Besides this cause of disappearance of the cyanogen 
itself in the higher parts of the furnace, it would seem 
that some reaction takes place during the ascent of the 
gases, because the relation between the alkali metals and 
the cyanogen suffers a material change. Thus on the six 
days upon which the specimens above mentioned were 
operated on the escaping gases were found to contain : 


Grammes. 
11.20 15.30 8.68 5 89 4.29, average 9. 
4.00 6.60 3.57 2.91 1.79, es 3. 


Potassium and 

sodium 07 
Cyanogen 77 

The figures in the two examples indicate that 65 per 
cent. of the enumerated substances have disappeared from 
the gases between the two points of observation, and that 
while cyanogen in the first series bore a relation of 61 to 
100 of the potassium and sodium, in the second it exists 
only to the extent of 41 to 100 to these metals. 

Believing that cyanogen, from the carbon vapour it con- 
tains, must be a powerfully deoxidising agent, the follow- 
ing experiments were tried. Different mixtures of 
cyanogen and carbonic acid were passed over oxide of 
iron at different temperatures. The results are contained 
in the subjoined Table : 





Exposed Oxide contained per 100 of 
Mixture.) | total Fe present. 
| Duration | Tempera- 

of Experi-| ture. , 
ment. Feas  Feas | O with | Carbon 
Metal. Oxide. Fe. Depo- 














| hours. deg. | 
1; 6 2} 698 C. 56.3 43.7 9.10 | 28.50 
1 6 3. bright red) 22.7 77.3 17 13.8 
1/15 23 806 C. 6.5 93.4 32.20 1.30 
1} 30 | 3 775 0.9 | 99.0 33.82 2.52 
1 2.8 bright red; none | 100.0 28.90 52 
| 





By experiment it was found that carbonic oxide and 
carbonic acid in equal volumes actually converted metallic 
iron, at a red heat, into protoxide of iron. The same 
mixture, when passed over iron ore, produced at various 
temperatures no deposited carbon. 





ies , 
(To be continued). 
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PASSENGER LOCOMOTIVE FOR THE npr 


CONSTRUCTED BY THE BERLINER MASCHINENBAU-ACTIEN | 


(For Description, by P 
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CRANE FOR TRANSFERRING CARS; NORTH SHORE RAILWAY COMPANY, CANADA. 


CONSTRUCTED FROM THE DESIGNS 


OF MR. G. 




















DAVIS, MECHANICAL SUPERINTENDENT, NORTH SHORE RAILWAY. 
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Tue North Shore Railway Company, of Canada, has 
established a line of iron steamers to ferry cars across the 
St. Lawrence river at Quebec, and thus make a connexion 
between its road and the Intercolonial Railway for 
through traffic. The object of the crane, illustrated by 
the engravings on the present and opposite pages, is 
to surmount the difficulty caused by the ebb and flow 
of the tide when loading and unloading cars from the 
steamer in winter. At this season the ice accumulates 
so rapidly as to make the use of a swing-slip totally 
impracticable. With the rise of the tide the floating 
ice is rushed up stream, and with the ebb it is carried 
down. 


with its bow always directed against the running tide, 


otherwise it would be broken away from its moorings and | 


be in danger of being wrecked. Besides this difficulty, 
the ice accumulates so rapidly at the end of the wharf in 
very cold weather in winter that it often prevents the 
steamer from being fastened closer than 6 ft. or 7 ft. from 
the wharf. Therefore the crane is made so as to roll out 
and reach the cars at low tide as well as at the ex- 


treme high tides, and ata distance of 32 ft. from the side | 
If it had been possible to run a steamer | 


of the wharf. 
into a slip or between ice breakers at all seasons, that 
method would have been adopted, but the tide runs at a 
rate of from five to fifteen miles per hour, and carries with 
it a body of ice from 2 ft. to 4 ft. thick, so that it would 
be useless to run a steamer crosswise to such a running 
stream, or between wharves, as the ice would under mon 
circumstances cut the vessel to pieces. Consequently it 
was necessary to use a crane which would reach out from 
the wharf the distance named, and be able to lift a height 
of 27 ft. from the water level- 
lift an ordinary 33 ft. loaded box car from the steamer and 
land it on the end of the wharf in from 1} to14 minutes. It 
will be noticed that the bed of the crane forms part of 
the counterbalance weight, friction rollers being arranged 


below as well as above the flanges of the girders in which | 


the crane runs. The car, as will be seen, is run on or 
into a cage, shown in detail in Figs. 4 and 5, and it is 
thus liftéd with the car to or from the boat. The crane 
has a lifting capacity of 85 tons. 

The plans of the crane and of the works to be used in 
conjunction therewith, on both sides of the river, have 
been made by Mr. A. Davis, the mechanical superinten- 
dent of the North Shore road. 

We are indebted to our contemporary, the Railroad 
Gazette of new York, for the illustrations and particulars 
of the above crane. 


HEAT REGULATOR FOR MALT KILNS. 

WE annex illustrations of a very neat rg ge of 
heat regulator for malt kilns, &c., designed by Mr. 
H. J. H. King, of Newmarket, near Stroud, Gloucester- 
shire. The regulator, which is in fact a small engine 
and boiler of the simplest description with a frictionless 
piston, consists as usually made (see Fig. 1) of a drawn 
steel tube 1 bent into a circle, and about half filled 
with mercury, and connected by lightZarms to a boss 
fixed on a shaft as shown in Fig. 2. The end A is 
hermetically sealed after a small quantity of alcohol or 
other liquid has been introduced above the mercury, 
the sealing taking place when the liquid is right 
against the end A, so that all air is excluded. The end 
B is usually open to the atmosphere, but for some pur- 
poses it is hermetically sealed either with the air in or 
with it exhausted. 4 

The temperature at which the ring begins to move is 
determined by the boiling point of the regulating 
liquid in it under the pressure produced by the mercury, 


It is consequently necessary that the steamer, on | 
which the cars are to be ferried, must approach the wharf | 


The crane is calculated to | 





- eee ee wwesesoese --->4 
| which pressure can be varied at pleasure by hanging | 
| on different weights on the scale pans 2 and 3, which 
are suspended by the wire cord 4 passing over the 
wheel 5. As shown the pressure on the end of the 


Fig.1. 
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tube at Ais produced by the tension of the boiling 
vapour of the alcohol, which balances the weight hung 
on the pan 3. And as long as the temperature of the 
alcohol remains the same, no movement of the ring will | 
take place ; should it, however, increase, the pressure 








| and the illustration Fig. 





in the end of the tube A will become greater, the 
mercury will assume a higher level, and the pressure on 
the end A will overcome the resistance produced by 


| the weight, which it will continue to lift till the whole 
| of the alcohol is boiled off, or until the ring is stopped 
| from turning. 


It will thus be seen that a slight variation of tem- 
perature may exert great mechanical power, which is 
only limited by the distance the tube can move round, 
and it is this principle which makes it so advantageous 
touse. From the above it follows that if the ring is 


| desired to move at a certain temperature, it is only 


necessary to put a certain weight on the scale pans, 
2 shows the application of 
this invention to opening and closing the ventilator of 
a malt kiln. Thus ifthe temperature of the kiln rises 
above that which the heat regulator is set to maintain, 
the ventilator is opened, and cool air admitted to mix 
with the heated air from the fire, the admission of this 
cool air at the same time reducing the draught, and 
thus decreasing the rate of combustion of the fuel. 
The apparatus is evidently one which can be applied 
to a variety of useful purposes. 








PASSENGER LOCOMOTIVE. 

Ovr two-page engraving this week illustrates a 
standard type of locomotive employed for passenger 
serviceon the Neiderschlesisch-Markische Railway, and 
constructed by the Berliner Maschinenbau - Actien- 
Gesellschaft (formerly L. Schwartzkopff), of Berlin. 
The engine is of the six-wheeled outside cylinder type, 
the driving and trailing wheels being coupled. The 
cylinders, which are 16.54 in. in diameter with 22 in. 
stroke, are placed horizontally with the valve chests 
above them, the valves which work on inclined faces 


| being driven by outside valve gear of the Allan 


straight-link type, and the eccentrics being mounted on 


| return cranks. 


The engine has inside frames, these being well con- 


| nected by cross-stays, while a heavy cast-iron footplate 


at the trailing end assists in securing ‘‘ squareness.” 
At the front end, too, a horizontal plate extends 
between the frames from the leading buffer plate 


| to a point about 13 in. in the rear of the leading axle, 


as shown by the longitudinal section, Fig. 1, and lower 
half of the plan, Fig. 2. The bottom of the smokebox 
is kept cylindrical, and its connexion to the frames is 
shown by Fig. 4. The axle-box guides for the coupled 
wheels are fitted with adjusting wedges, and the lead- 
ing and driving springs are connected by compensating 
levers, while there is a transverse compensating beam 
at the trailing end. 

The design of the boiler will be clearly seen from 
our engravings, and requires but brief comment. The 
upper part of the smokebox tubeplate and the back 
plate of the firebox casing are, as will be seen, stayed 
by substantial gusset stays, while the firebox crown is 
stayed direct to the crown of the firebox casing, the 
tendency of this arched crown to spread laterally, thus 
induced, being counteracted by horizontal transverse 
stays extending across just above the crown of the 
firebox as shown. The firegrate is long and steeply 
inclined, while at the back end is a dead plate, as 
shown, this being a striking departure from our English 
practice. 

The feed is taken into the boiler at the back of the 
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firebox casing and led forward into the barrel of the 
boiler through internal pipes on the system adopted 
by Mr. Webb on the London and North-Western 
Railway. The fittings of the engine are all very neatly 
carried out, as they always are in engines constructed 
by these makers. The chief dimensions of the engine 
are : 


Cylinders and Wheels : 
Diameter of cylinders 
Stroke of piston ... ip ae iss 
Diameter of coupled wheels __... 7 5 

- leading ,, = bo 3 
Distance between centres of coupled 
wheels... 3 sia ~ .a 
Distance between centresof leading and 
driving wheels ... =~ <i oF 
Total wheel base . 

Boiler : 

Diameter of barrel ae ces 
Length of firebox casing outside 
Width ae at bottom 
Height a front 

3s - back 
Length of inner firebox at top... 


- -. bottom 
Height “a front 

ie 5 back 
Width > top 

_ ae bottom 
Number of tubes ... ae > 
Diameter ,, outside a pa 
Length _ between tube go 

sq. ft. 

Firebox 72 


Tubes 


Total 


ft. in. 
1 4.54 
110 

8.1 
8.5 


ao. 


2.45 
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Heating surface : 72 
918 


990 


Firegrate area... . “ae 
Flue area through tubes ae | 
Ratio of grate surface to heating 
surface... ae sa 1352.5 
Ratio of flue area through tubes 
to grate surface so 
Pressure of steam 147 lb. 


6.58 
per sq. in. 
: tons. 
Weight : On leading axle ae a 12.98 
» middle ,, ” ae 12.33 
” trailing ” ° 11.94 
37.25 
24.27 
3 33.10 
2310 galls, 
tons, 
coal bunkers... ae 4 
empty eos 12.3 
in working order 26.8 


Total in working order ... 
Weight available for adhesion 
», Of engine empty ... 
Contents of tender tanks... 


Weight 2 


” ” 








THE FORTH BRIDGE. 
To THE EpiTorR OF ENGINEERING. 

Srr,—Permit me to call your attention to some remarks 
made by Sir G. B. Airy in a letter to Nature dated 
26th of September, appearing in the issue of the 19th of 
October ; and more especially to the unavoidable inference 
that he thereby affronts every English civil engineer 
that has ever designed either a girder or a column. 

With regard to Sir G. B. Airy’s opinion on the design 
for the Forth Bridge, and its probable collapse under 
deflection produced by wind-pressure, this can doubtless be 
fully met by statements regarding the possible deflection 
for which allowance was made by the designers; simple 
figures may be simply used to allay nervous instincts of 
fear either in St. Paul’s Churchyard or at Greenwich. 

Beyond all that, Sir George Airy first assumes that 
there is no theory of buckling in any engineering book, 
and secondly presumes that civil engineers generally are 
entirely ignorant of the simpler laws governing deflection ; 
for he gratuitously offers, appended to his letter, nearly 
four pages treating of the simplest solutions in deflection 
by way of novelty. 

Now, I am perfectly aware that a great many per- 
sons, especially Continental gentlemen, have an im- 
— that the technical and scientific attainments of 

inglish civil engineers border on evanescence; I have 
heard said, ‘‘ Your eminent engineers are mere specula- 
tors, the rest are office-clerks, rapid in pillaging old 
designs,” ‘‘ The richest engineers are sought for in Eng- 
land.” ‘‘ The actual profession is a close ring from which 
real engineers are excluded,” and so forth. 

But Sir George Airy does not content himself with a 
general abstract theory, he has offered to teach the laws 
of deflection to the profession generally. 

Examining his solutions in detail, T find, (1) the deflec- 
tion of a beam under a single weight at midspan ; (2) the 
deflection of a beam under its own weight ; in both cases 
the beam is supported at both ends; (3) the weight that 
will retain a given deflection in an upright bar. notice 
that these solutions are clumsily and lengthily done, that 
general integration with constants frequently occurring is 
used instead of the neater mode of definite integration 
within carefully chosen limits ; I also find on turning 
over my own note-books that I have these same three 
very simple cases solved in about one-third of the space. 
I hence do not feel that I have acquired any advantage 
from Sir G. Airy’s condescension; though if he were to 
solve some really difficult cases of deflection I should be 
grateful. Judging from his solutions of the easy cases, 
the possibility of his doing the others may be doubted. 

The results given by Sir G. Airy in the two cases of the 
horizontal beams correspond to those I have, and are in 





accordance I believe with those usually accepted. There 
. . . 3 . 
is a mere clerical error in the value of a constant + 5 in- 


3 °W 
stead of + > ; & in Sir G, Airy’s working out. But as 


it is more with regard to vertical bars under deflection 
that Sir G. Airy desires caution, I may notice that his solu- 


tion in his symbols gives W = C._; (or as we might 
a- 


at 
put it, W = EI jp as the weight that would retain the 


deflection previously given to an upright bar of a length 
= #); whereas my solution, which is more direct and less 


. . 8E . . 
elaborate, gives W = a“ under corresponding circum- 


stances, but within certain limits applied to conditions of 
rupture, or, as it is sometimes termed, within proof strains. 
In other words Sir G. Airy would proportionately put one- 
fourth greater external strain than I should for the same 
deflection. He thus inculcates weakness rather than 
strength. 

Correspondingly also with wind pressure, apart from 
maximum wind pressure, which is partial, Sir Soom 
Airy assumes for a mean or average wind pressure, 10 Ib. 
per unit of surface in cases where I should use 31} lb., so 
that here again we are instructed to devise weak struc- 
tures. 

In offering these remarks I do not venture to speak as 
the mouthpiece of others (the profession has always been 
unwilling to commit itself to mouthpieces, and justly 
resents any attempt at general representation or centralised 
domination), but I may be allowed to record my opinion 
that there are many English civil engineers that could 
solve and compute deflections better than Sir George 
Airy, and that his lofty condescension in imparting 
instruction on this subject is unwarrantable and excessive 
insolence. 

Having no other object than to show matters in their 
true light, permit me, while enclosing my card, to inscribe 
myself, 

Sir, your most obedient servant, 
Ne Svuror utTRA CREPIDAM. 

London, October 28. 





FUSIBLE PLUGS AND BOILER 
EXPLOSIONS. 
To THE EpiTor OF ENGINEERING. 

Srr,—You will probably have seen the ‘‘ Report of 
Preliminary Inquiry” of the Board of Trade, under the 
new Act, of what is designated ‘‘ Boiler Explosion 
No. 10,” which refers to the giving way of a fusible plug 
in a furnace crown of a “‘ Lancashire” boiler. 

As the boiler in question was insured with us, I wrote 
a letter to the assistant secretary, Marine Department, 
Board of Trade, and received a reply thereto; copies of 
these I subjoin. 

When the Act was submitted to Parliament, I strongly 
urged the promoters to define a boiler explosion, pointing 
out that serious misconception might result if this were 
not done; but either from fear of committing themselves or 
otherwise, my suggestion was not adopted by them. I 
much regret this. 





“he case above ref 1 to is an illustrati f “A foc : 
The case above eeferred to is illustration of the | get them, but judging from the pressure of the gas in the 


absurd manner in which the Act may be misapplied. If 
judiciously carried out, it may be of great service. 

We have investigated the cause of the plug giving way, 
and find it did not arise from the cause explained by the 


Board of Trade inspector, but from that referred to in my | 


letter to them. ; 
It is not simply because we have an interest in the 
boilers, &c., that I direct your attention to this matter, 


but that public attention may be aroused to what will | water at 90 deg. in place of 60 deg., 


prove a system of serious annoyance unless a proper 
understanding is arrived at. 
Yours faithfully, 
Henry Hitter, Chief Engineer and Manager. 
Manchester, November 1, 1882. 


The National Boiler Insurance Company, 
22, Saint Ann’s-square, Manchester, 
October 21st, 1882. 

Assistant Secretary, Marine Department, 

Board of Trade, Whitehall, London. 

Dear Sir,—Allow me to thank you for copies of reports 
of preliminary inquiries Nos. 8, 9, 10. I am certainly 
astonished to find amongst the reports the description of 
an ‘‘ Explosion at the Dye Works of W. E. Davis, Liver- 
pool” (No. 10). 

The boiler in question is insured with us, and we have 
never received any intimatic: of any explosion having 
occurred, and the consequent cisim in respect of such 
explosion; but I find on reading the report you have 
forwarded that there was no explosion whatever of any 
description, but simply an escape of steam and water 
through the round hole on top of the fusible plug, conse- 
quent on the cone coming out from some cause. 

It is to be regretted that the gentleman who investigated 
the matter did not at once designate this occurrence in a 
proper manner, instead of allowing it to be misnamed a 
**boiler explosion.” If such simple matters are to be 
designated boiler explosions, and an official inquiry to be 
made respecting them, it will bring the examinations 
under the new Act into the deserved contempt of many 
engineers or others conversant with boiler explosions. 

ast year, t.e., twelve months ending 31st December, 
1881, I received particulars of thirty-four boiler explosions 
which occurred in the United Kingdom, but if such 
occurrences as the giving way of a fusible plug and the 
escape of steam and water into the furnace and firing 
place, are to be designated explosions, a few thousands 





should be added to this number, say, to include, for 
example, the following: The fracture of the glass of a 
water gauge (many of which give way, and the rush of 
steam and water in oonsequence is usually far more 
dangerous to the attendant than any discharge through 
the hole of a plug in a furnace) ; failures of small tubes 
such as those in locomotive, portable, or semi-portable 
boilers, would also be designated explosions ; severe leak- 
age through the blowing out of a joint ; sudden opening 
of a safety valve with rapid discharge of steam; even 
the opening of a blow-out tap with its attendant rush and 
roar might be called an explosion. 

I need not enumerate other cases which might be 
included, and can only express regret that our name is 
connected with the occurrence, as we have some pride 
in the comparative immunity from explosion of the 
thousands of boilers, which are inspected and insured by 
our company. Although not intended, such a report is 
calculated to affect us prejudicially. 

I think that the coming out of the plug referred to has 
been due to overheating, consequent upon deposit from 
the water. 

The furnaces of the boiler have suffered from deposit. 

Fusible plugs are often melted out, consequent on over- 
heating which occurs with ample water supply ; and such 
an occurrence is simply an indication of overheating. Of 
course the plug referred to might have failed as described, 
but I think that the cause of the overheating in this 
instance would be the deposit from the feed water sup. 
plied to these boilers. 

Apologising for thus troubling you, 

I am, yours faithfully, 
(Signed) Henry HILter, 
Chief Engineer and Manager, 
Boiler Explosions. 
Board of Trade (Marine Department), 
Whitehall Gardens, S.W., October 26, 1882, 

Sir,—I am directed by the Board of Trade to acknow- 
ledge the receipt of your letter of the 21st. instant, stating 
that in your opinion the explosion which recently took 
place at the dye works of Mr. W. E. Davies, Liverpool, 
was not one which called for an inquiry under the Boiler 
Explosions Act, 1882, and in reply to state that the 
report shows distinctly not only in the words of the Act, 
that there was an explosion from the boiler, but that the 
stoker narrowly escaped a scalding. The report further 
shows the cause of the explosion. 

Iam to point out to you that the se me in no way 
condemns the use of fusible plugs. Indeed it expresses 
no opinion on them one way or the other. It merely 
shows that if they are used they ought to be properly 
fitted, andthe Board of Trade know of no grounds on 
which such a conclusion can be called in question. 

I am, Sir, your obedient servant, 
(Signed) Tuomas Gray, 
To the Manager of the 
National Boiler Insurance Company, 
22, St. Ann’s-square, Manchester. 


“ny, 


AMMONIA REFRIGERATING PLANT. 
To THE EDITOR OF ENGINEERING. 

Srr,—In reply to Mr. Armer’s letter in your issue of 
October 27, I would state that inasmuch as the vaporisa- 
tion of the ammonia and the cooling of the water were both 
effected within the refrigerator, the temperatures therein 
were not readily obtainable and no attempt was made to 


refrigerator, the boiling point of the ammonia, or in other 
words the lowest temperature, was presumably about 
20 deg. Fahr. The guarantee was to cool twenty barrels 
per hour from 70 deg. to 50 deg., and it will be readily 
seen that to cool forty-five barrels from 62 deg. to 50 deg. 
is more than an equivalent of cooling twenty-seven barrels 
from 70 deg. to 50 deg. For the same temperature the 
loss in efficiency in an ammonia machine, with condensing 
i would not exceed 5 
percent. The efficiency of each set of the pumps illus- 
trated, expressed in negative heat units per hour for a 
temperature suitable for making transparent ice, would 
be about 180,000. 


5, East India Avenue, E.C. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market 
was a shade weaker, but the nominal quotation was un- 
altered, No. 3 Cleveland pig being again quoted 44s. 6d. 
per ton. Telegrams showed that the Scotch market was 
weaker. Messrs. Connal and Co., the warrant  store- 
keepers here, had a stock of 102,848 tons, which is a 
decrease of 1048 tons on last Tuesday, and 6080 tons on 
the month of Oct»ber. The shipments of pig iron from 
the port of Midd'esbrough continue most satisfactory. 
During the month of October the total exports amounted 
to 99,645 tons, 22,478 tons of which went to Germany, 
27,140 tons to Scotland, and the remainder to the Con- 
tinent. A large volume of trade is being done, and the 
inland demand is fairly good. The Cleveland ironmasters 
still adhere to the policy of restriction, but it is generally 
believed that with the expiration of the year the sys- 
tematic limiting of the production of pig iron in Cleveland 
will cease. The fact that the Scotch ironmasters discon- 
tinued restriction, has influenced opinions in Cleveland. 


The Wages Question in the Manufactured Iron Trade.— 
Sir Joseph Whitwell Pease, Bart., M.P., having consented 
to act as arbitrator in the wages question of the iron- 
workers of the North of England it is expected that the 
worthy baronet will fix the Court to be held at Middles- 
brough during the latter part of next week. The Arbitra- 
tion Board was never in a stronger condition than it is in 
to-day. 


Yours truly, 
J. K. KIipourn. 
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| this period, however, an Italian Jesuit, Francis 


The decision against sending out such an equipment 
was peculiarly unfortunate, and it was not until 
after many valuable lives were lost in constant re- 
connoitring that a military ballooning equipment 
was prepared in this country. Then it was too late 
to make it available, as the war was ended before 
it was ready. We strongly urge the development 
of a permanent staff specially trained in military 
ballooning as we urge the formation of a special 
railway corps which shall in time of peace acquire 
that practice which will be useful in case of war. 

Military ballooning has certainly not had a fair 
test of its utility, and it might be perhaps said that 
the balloon service in the recent campaign would 
have been but experimental. Be this as it may, 
it is evident that the whole question should be 
placed beyond the region of experiment by adequate 
practice, ere we are plunged in another warlike 
undertaking. In connexion with this important 
subject we propose to summarise, partly by the help 
of the professional papers of the Royal Engineers, 
what has been achieved in military ballooning. 

Two or three of the officers of this corps have 
devoted considerable time to an investigation of 
the history, practice, and value of aérostation in its 
connexion with war. Colonel Beaumont, Lieu- 
tenant G. E. Grover, and Lieutenant Locock have 
either written valuable papers or delivered lectures 
upon the subject. And as the views of these officers 
upon the matter are fairly concurrent with our 
own ideas, we embody in our remarks the chief 
observations made by them at different periods. 

It is an interesting fact that the inventors of the 
very first balloons, the Montgolfiers, amongst other 
uses to which their balloons could be put, proposed 
in 1780 that of ‘‘ utilising them for victualling a 
besieged town, raising wrecked vessels, and for par- 
ticular observations of different kinds, such as 
reconnoitring the position of an enemy’s army, and 
the course of vessels at twenty-five or even thirty 
leagues distance.” More thana century previous to 


Lana, published a book at Brescia on the subject of 
military and other ballooning. The date of his | 
book was 1670. He proposed to construct four 





fresh supply of ammunition. The main balloon for 
the purpose was to be 40 ft. indiameter. This very 
impracticable scheme was reported upon by a Royal 
Engineer officer, Lieutenant Locock, who pointed 
out the enormous difficulties attendant upon a 
successful application of the proposal. 

But this was not the only aérial battery proposed. 
Mr. Green, the son of the late well-known aéronaut, 
suggested the employment of small balloons, each 
large enough to carry one shell, and to send these 
up during a favourable wind, so that they might be 
driven over the enemy’s position, and when they 
arrived over the spot determined upon, a previously- 
lighted slow match was to simultaneously destroy 
the balloons and liberate the shells. But this scheme 
was also deemed impracticable for several reasons. 

At present the only objects that seem likely to 
be successfully gained by military ballooning, are 
those for which balloons were used fourteen years 
after their invention by the Montgolfiers, namely, 
for reconnoitring the enemy’s position or his move- 
ments in the field. We have already stated that 
the French Republican armies of that period suc- 
cessfully used balloons for this important duty. 
After this nothing appears to have been done by 
us until 1855, when the Governor of Malta 
Sir. W. Reid, sent to the War Office a proposal for 
the use of ‘‘ spy” balloons in the Crimea. A Mr, 
Collings proposed to attain an elevation of 9000 ft., 
the necessary power of buoyancy to be obtained by 
a balloon 70 ft. indiameter. A Mr. Shepherd, C.E., 
also at the same period sent a proposal to the 
Admiralty respecting the use of balloons in search 
for the late Sir John Franklin’s expedition to the 
North Pole. He stated that he could put up a 
portable gas-making apparatus ‘‘ that could fill a 
balloon in about an hour, which could be capable 
of taking up one man a height of 600 ft. or 700ft., 
with a rope attached to draw him down again.” 

But while we have neglected of late years to 
avail ourselves of the aid of balloons in reconnoi- 
tring, otherpowers have clearly demonstrated in this, 
as in many other matters relating to progress in war, 
that this country has remained behind in its 
essential preparation, and that itsorganisations, when 


difficulty is very likely to occur in obtaining the name of the | hollow copper spheres, each 25 ft. in diameter | required, are not ready. The Austrians employed 
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of atmospheric pressure he calculated that if a| 
vacuum were preserved in them they would have 
risen from the ground with a total force of 1120 lb. 
But 400 years earlier than this period our own 
poet and essayist, Roger Bacon, conceived the idea 
of rising into the air by means of hollow copper 
spheres. He stated that the’secret was known only 
to one other person besides himself. In his book 
on the subject Lana stated that ‘‘ No walls or forti- 
cations could then protect cities, which ought to be 
completely subdued, without having the power to 
make any sort of resistance, by a mere handful of 
daring assailants, who shall rain down upon them 


| fire and conflagration from the region of the clouds.” 
| It was only natural that the ideas of the original 
| suggestors or inventors of balloons should first be 


formed in connexion with results obtainable for the 
purposes of war, and it is an interesting fact that 


catalogues of the leading manufacturers in the Engineering Trades, | one of the very first uses to which balloons were 
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MILITARY BALLOONING. 

Ir has now become pretty well known that few, 
if any, of the armed reconnaissances carried out 
during the recent Egyptian campaign would have 
become necessary had the War Office despatched to 
the seat of war a military ballooning equipment, 











put was that of aiding very successfully important 
| warlike operations. It is certainly strange that in 
these times of advanced science, that which so greatly 
| helped the Republican armies of France in 1794, 
| should be placed aside as being of no practical value. 
| Although military ballooning has remained in 
| partial abeyance for nearly a century, its capacity 
for usefulness has always been realised by some and 
| strongly recommended by a few ; thus, indeed, the 
|idea of ballooning as an assistance to military 
| movements, seems to have been revived as soon as 
| hostilities were fairly commenced between this 
country and Russia in 1854-5. During the Crimean 
war it was proposed to drop combustibles into 
Cronstadt from a great elevation by means of large 
balloons. During the great Indian mutiny in 1857, 
a Scotch gentleman, Mr. Gillespie, proposed to the 
Government aérial batteries. His plan was to 
raise a large platform by means of a balloon, this 
platform to have a lasge number of loaded shells, 
and support a dozen men. Mr. Gillespie’s proposal 
was to hold the balloon and platform by three guy 
ropes over the required spot at a height of about 
two miles, from which position the twelve men 
could effectually destroy a town or works beneath 
the balloon by dropping the shells upon either. 
When the shells were all expended Mr. Gillespie 








proposed to send up a traveller balloon to the other, 
attached by a ring to one of the guy ropes, with a) 


os. 85 and s6,| #24 2}, in. thick. Being ignorant of the existence | balloons with excellent effect before Venice in 1849, 


and the Russians in observing our movements dur- 
ing a portion of the siege of Sebastopol in 1855. The 
French army used them with highly satisfactory 
results in the Italian campaign of 1859. The 
Americans used them with signal success several 
times during the great struggle between North and 
South. 

Some of the objections that have been frequently 
urged against the application of war balloons are: 
1. Their chance of being struck by an enemy’s pro- 
jectiles and caused to fall suddenly in consequence 
of the escape of gas through the holes formed in 
the silk bag. 2. The size, weight, and difficulty of 
transport of balloons having sufficient buoyant 
power to admit of their being attached to the 
earth by guy ropes. 3. The difficulty of provid- 
ing the necessary gas in the field. 4. The difficulty 
of providing: sufficient experienced aéronauts for 
the purpose of inflating the balloons, regulating 
their ascents and movements in the air, and taking 
general charge of the whole service. 5. The danger 
incidental to balloon ascents generally, even when 
under the care of experienced aéronauts. 

The first objection can be met by stating, that 
even supposing a balloon were sent up sufliciently 
near the enemy’s operations, its descent would not 
be effected so suddenly or completely as generally 
imagined. The hole made bya projectile is not 
sufficient to suddenly send to the earth a balloon of 
sufficient diameter to sustain one observer and one 
manager. Even if struck by a field gun projectile, the 
body of the balloon would collapse very slowly, 
during which it would gradually sink, being guided in 
its descent by the guy ropes managed by the men 
underneath. An elevation of 600 ft. or 700 ft. would 
be ample for ordinary observation, and a balloon of 
28 ft. diameter would be found large enough if 
filled with hydrogen. A balloon of this diameter, 
together with the whole of its apparatus, could be 
conveyed by an ordinary field train wagon, which 
could be utilised as an anchor. As regards the 
third objection, coal gas, which is usually employed 
in ordinary balloon ascents, cannot be, as a rule, 
obtained during a campaign, while hydrogen can 
be manufactured with comparative ease. 

The quickest mode of producing this gas is by 
the action of dilute sulphuric acid upon zine or iron 
filings. But the danger of transport connected 
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with the necessary quantity of sulphuric acid is so 
great that other methods are preferable. 

The French in 1794 evolved hydrogen for their 
war balloons by passing steam over red-hot iron turn- 
ings, the interior of the tube containing them being 
previously oxidised by a current of steam. 

A very suitable gas has been produced by passing 
steam over red-hot coke or charcoal, and recently 
Professor Abel designed and constructed simple 
apparatus for evolving hydrogen gas from zinc 
filings and sulphuric acid. The present French 
authorities have tried Montgolfiers or smoke 
balloons, other Governments have used hot air. 
The latest decision in this country respecting the 
inflation of war balloons was that made when it 
was, at the latest moment, settled to send out an 
equipment to Egypt. This decision was arrived at, 
as may be anticipated, ina hurry. The method to 
be employed was that of obtaining the necessary 
hydrogen, where coal gas could not be procured, by 
the action of ammoniacal muriatic acid upon zine 
turnings. This method would necessarily have 
involved considerable weight of transport in addi- 
tion to the balloon, the car, and necessary guy 
ropes and other appliances. As a matter of fact 
hydrogen gas, obtained by any method, would 
have to be perfectly freed from any indications of 
carbonic acid gas by passing the hydrogen procured 
through a stratum of lime, before inflating the 
balloon for use. In short, none of the means for 
inflation in the field have hitherto proved to be 
entirely satisfactory, or adapted to meet the neces- 
sities of warlike operations. And it is to the per- 
fection of an apparatus and a rapid method of 
generating the necessary gas we must look for 
success in military ballooning. 

Balloons are usually so constructed as to have their 
vertical axis about one-sixth greater than their trans- 
verse axis, so that the network over and down to the 
car may be properly adjusted over them. Con- 
sequently the wind sets with greater force on this 
larger surface than it would on a hemisphere. 
Allowing for these points, the resistance of a plane 
circle 28 ft. in diameter (that of a good reconnoi- 
tring balloon) may be given as sufficient for all 
practical purposes. The area of this circle would 
be 615} square feet, and the following Table, as 
stated by Lieutenant Grover, would show what this 
balloon would have to sustain : 





Perpen- 
dicular | 
Force on 
1 sq. ft. 


on a 
Balloon 
28 ft. in 

Diameter. 
Average. 


lb. 
76 
393 
1122 
2722 


4848 


Velocity 
er 
our. 


Winds. 


| Pressure 
| 
| 
| 
| 





lb. 

123 

-492 
1.968 
4.429 
7.873 


miles. 


v 
10 
20 
30 
40 | 


| 


Gale, pleasant wind 
Brisk gale 

Very brisk 

High wind = 
Very high wind 





Lieutenant Grover says that one-inch round wire 
ropes might be employed with great advantage. 
Two such guy ropes would be sufficient to hold 
the balloon in a wind blowing at a rate of thirty 
miles an hour, which is considered the maximum 
velocity in which a captive balloon can be safely 
used for observation. Lieutenant Grover gives the 
following Table as the details of the weights to be 
lifted by this balloon : 

“— guy ropes of lin. wire rope, each 550ft. 
ong oes eee eee eee eee ° 

Two men at 11 stone each 

Silk bag of balloon 

Car, network, &c. 

Instruments, &c. 


Total weight : .». “200 
And, as the 28 ft. balloon may be considered as a 
sphere, the gas seldom filling the lower portion, its 
cubical contents may be taken at 11,494 cubic feet ; 
and if inflated with hydrogen the ascensional force, 
when loaded as above, will be about 18 lb. 

We have endeavoured to trace some of the prin- 
cipal features that have already been discussed in 
connexion with military ballooning, and it appears 
to us in reviewing them that the difficulties 
attendant upon a safe and practical application of 
the ballooning art as applied to war are by no 
means insuperable. We are convinced that, if the 
authorities will only in times of peace give adequate 
encouragement to experimental practice, effectual 
means will be soon forthcoming to overcome objec- 
tions to the use of war balloons. These objections 
are now principally urged, through difficulties con- 





nected with the transport of the means by which 
the necessary gas is produced. We certainly think 
that a small balloon corps should be at once formed, 
whose officers should have every facility given to 
them for devising and experimenting with appa- 
ratus for making a gas that will meet all the re- 
quirements of warfare. 








RECENT BOILER EXPLOSIONS. 

In a recent number* under the title of ‘‘ Boiler 
Explosions in August,” we gave some particulars of 
the facts brought to light by some of the preli- 
minary inquiries into the causes of boiler explosions 
recently made by the ofticers of the Board of Trade. 
A further batch of these useful reports is now 
before us, and we propose, as before, to summarise 
their chief features. The reports with which we are 
now about to deal are Nos. 7 to 11, No. 7 relating 
to an explosion which occurred on the 11th of 
August last, and which, therefore, really belongs to 
the group to which our last article related. The 
boiler which exploded in this case was that of a 
steam ploughing engine belonging to Mr. Wat- 
son, of Norwich, by whom it had been purchased 
secondhand of Messrs. John Fowler and Co., 
about twelve years ago. The boiler was one 
made by that firm, it is believed about twenty 
years ago. According to the evidence it ap- 
pears to have been the intention of the owner 
to work the boiler at 100 1b. pressure, but the 
boiler had but a single safety valve, the spring 
balance of which was 8lb. and 12 1b. in excess 
at 56 Ib. and 112 lb. respectively, whilst at 126 lb. 
the pointer was at the bottom of the slot. 
There had also evidently been a packing piece 
inserted between the valve and lever, and the 
evidence generally points to the fact that the 
working pressure used had frequently materially 
exceeded 1001b. The explosion fortunately took 
place when no one was near the engine, the fracture 
apparently having commenced at the manhole at 
the side of the firebox casing. This manhole was 
10} in. by 13}in., the longer axis being in the 
direction of the length of the boiler, and it was cut 
out of a #;in. plate, which was curved to a radius 
of 20in. The manhole had no strengthening ring, 
and it reduced the section of the plate in which it 
was cut by one half. The remains of the boiler 
showed the plates generally to be of fair thickness, 
but the boiler showed signs of old age, several parts 
being cracked and patched, while some of the 
screwed firebox stays had evidently been fractured 
for some time. The explosion showed strongly 
the danger of unstrengthened manholes, and the 
necessity of providing agricultural engines with 
safety valves which will effectually limit the pressure 
attained, and which cannot be tampered with by the 
drivers. These are both points to which we have on 
more than one occasion drawn prominent attention. 

Report No. 8 is by Mr. G. Carlisle, and relates to 
the explosion of a still at the Liverpool Tar and 
Ammonia Works on September 8. This cannot well 
be classed with boiler explosions, but we may 
mention that it was caused by the ignition of a 
mixture of air and hydro-carbon vapour in the still, 
this mixture having been left in the still when it 
was last emptied, and the ignition being caused by 
the insertion of a hot iron rod to melt some pitch 
behind the drain cock. 

The next report, No. 9, is by Mr. George 
Herriot, and deals with the explosion of a donkey 
boiler on board the steamship Emerald, at the 
Queen’s Dock, Glasgow, on September 15, Fortu- 
nately the explosion, although very destructive, was 
not attended by loss of life or personal injury, all 
hands being at breakfast when it occurred. The 
boiler was of the vertical cross tube type, and was 
made by Messrs. Gourlay Brothers, of Dundee, in 
1878. It was 4 ft. 6 in. in diameter by 10 ft. 6 in. 
high, and appear to have been amply strong for the 
pressure of 49 lb., which is the pressure corre- 
sponding to the weights on the safety valves. There 
seems, however, to be good reason for supposing 
that the levers of the valves were really rusted up, 
the character of the explosion and condition of 
the remains showing that the boiler must have been 
subjected to a far higher pressure than that to 
which the valves were nominally loaded. No in- 
formation could be got as to when the safety valves 
were last opened up and examined, and the explo- 
sion appears to have been simply due to over pres- 
sure caused by neglect to attend to the safety valves 
and keep them in proper order. 


* See page 359 ante, 


Report No. 10 refers simply to the blowing out 
of a fusible plug, owing to the thread being partly 
stripped—an accident for which no one appears to 
have been to blame, and which cannot be regarded 
as an ‘‘ explosion,” while Report No. 11 deals with 
a serious explosion which occurred at Wicklow on 
September 11, and which caused the death of two 
men. The boiler which exploded in this case was 
of the vertical type with cross tubes in the firebox, 
and belonged to a steam crane at the Wicklow 
Harbour works. It was made some four or five 
years ago by Messrs. Cameron and Co., of Glasgow, 
and was 3 ft. 94 in. in diameter, the firebox, which 
was stated to be of steel, being 5 ft. high by about 
3 ft. diameter and made of four vertical plates 
apparently %; in. thick when new. At the upper part 
were two cross tubes 8} in. in diameter. Mr. T. J. 
Richards, who is the reporter in this case, remarks 
that from the manner in which the firebox had col- 
lapsed it was evident that it had not been materially 
strengthened by the cross tubes, a conclusion which 
is confirmed by results obtained in previous cases 
of collapse, and which it is important that makers 
of this class of boiler should bear in mind. Alto- 
gether Mr. Richards does not consider that the 
proper working pressure for this boiler should have 
exceeded about 26 Ib. per square inch, while it had 
been worked at 70 1b. per square inch, although 
about five weeks before the explosion orders had, 
it was stated, been given that the pressure should 
not exceed 40 lb. to 60 1b. The safety valve was 
blown away with the shell of the boiler, but Mr. 
Wilkinson, the manager for Mr. Jackson, the con- 
tractor for the harbour works, stated that the valve 
was loaded by a lever and Salter’s spring balance, 
and that there was no ferrule on the screw to 
prevent the pressure from being increased. He also 
added that with the work going on just previous 
to the explosion it was important that there should 
be no noise, and it was possible that for this reason 
the engine driver might have screwed down the 
spring balance to prevent steam from blowing off. 
Altogether the evidence appears to clearly point to 
an explosion caused by the collapse of the firebox, 
due to over pressure, the arrangement for loading 
the safety valve being decidedly bad, although one 
far too frequently adopted. Considering the class 
of men by whom boilers of this kind are attended, 
it is most essential that the safety valve arrange- 
ments should be such as to render over-loading an 
impossibility. In the instance just noticed, the 
danger was undoubtedly considerably augmented by 
the boiler being very weak for what the owner 
believed to be a safe working pressure. Mr. 
Richards was unable to obtain from the makers of 
the boiler a statement of what they considered the 
safe working pressure to be, but the owner of the 
boiler, Mr. Jackson, stated that when new the 
boiler had at the trial of the crane been worked in 
Mr. Cameron’s presence at a pressure of 65]b. per 
square inch. This explosion is one which should 
lead all owners of steam cranes to carefully ascer- 
tain the strength of their boilers and the conditions 
under which they are being worked. 








THE WEATHER OF OCTOBER, 1882. 

OctoseER, 1882, in the British Islands has been 
almost uniformly dull, gloomy, and misty, with 
stormy winds, continuous rains, and very little 
sunshine. The mean atmospheric pressure and 
temperature at 8 a.m., Greenwich time, at extreme 
positions to which the Isle of Man is central were 
as follows : 
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The distribution of rain may be roughly represented 
by the following statement : 
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Atmospheric pressure wasslightly abovethe normal 
in the north and below in the south-west. The 





temperature of the air was 2 deg. above the normal 
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in the north, and 5 deg. below in the south. Th 

resultant of the daily general direction of the winds 
is 8.S.E., the normal resultant being W.S.W. ; but 
the winds on the whole were very variable. There 
was a great excess of rain on the east coast, but the 
rainfall elsewhere was about the average quantity, 
though the number" of rainy days was very large 
in all districts. The finest weather was experienced 
from the 3rd to 10th, when the barometer was above 
30 in., and the winds were easterly. From 9th to 
14th, mist and fog were prevalent. The highest 
barometer, 30.7 in., occurred on 5th in the west ; 
the lowest, 29in., on 1st in the west, and on 
28rd in the north. The highest temperature, 
70 deg., occurred at Cambridge, on Ist ; the lowest, 
30 deg., at Parsontown, on 26th. On 15th, 1.35 in. | 
of rain were measured at Prawle Point, and 1.52 | 
at Hurst Castle; on 18th, 1.92 at Valencia, | 





| 


| wind and weather, at Greenwich for October, as 


deduced from thermograms taken at the Royal Ob- 
servatory, during the year 1849-68, are as follows : 


l 








| Mean Mean Mean 
Conditions, for Warmest Coldest Range. 
Day. Hour. Hour. 
| deg. deg. deg. deg. 
All weathers .. --| 509 | 56.5 47.6 8.9 
Wind N... re --| 47.4 52.2 44.2 8.0 
» N.E, ; --| 49.5 55.0 46.6 8.4 
am oF 52.3 59.1 47.6 11.5 
~ 54.6 61.4 50.3 11.1 
a fixe 53.1 58.9 48.9 10.0 
oo a 52.7 58.1 49.3 8.8 
3 Ws 50.9 57.0 47.2 9.8 
» NW. 50.6 55.3 47.8 7.5 
Overcast sky .. 51.8 54.8 49.8 5.0 
Cloudless sky .. 50.8 61.1 43.5 17.6 


The warmest wind is the S.E., the coldest N. ; 





and 2.05 at Roches Point; on 24th, 1.58 at | and they differ on the average 7 deg. in tempera- 


Prawle Point; on 25th, 1.31 at Loughborough, 


ture. An overcast sky is 1 deg. warmer than a 


well lighted by eight arc lamps, and galleries of 
drawings with incandescence lamps. On the other 
side of the fountain, and leaving behind him a series 
| of apparatus, to which we shall refer hereafter, 
| especially to the individual exhibits relating to 
| transmission of power by electricity, the visitor 
| entered a large theatre, lighted from above by a 
| small luminous circular ceiling, which filtered the 
| light from six arc lamps, and at the sides by a range 
| of incandescence lamps screened behind cut glass 
| lanterns, which broke up the light and produced a 
| very pleasing effect. The stage, simply but 
| elegantly decorated, was well lighted by groups of 
| Edison lamps. Such was the most attractive part 
| of the Exhibition to the general public, who at 
| night flocked to the building ‘in such numbers 
| as to render circulation almost ‘impossible. As at 
| Paris, the telephonic perform:nces between the 
Palace, Oberammergau, and the city theatres, drew 
|every evening a, large and patient crowd. The 


1.05 at Yarmouth, 0.99 at Oxford, and 0.90 | cloudless sky on the whole ; but clear days are the | lighting of the Palace, although insufficient in some 
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at Spurn Head. These heavy and continuous | 
rains caused disastrous floods. The high tides in 
the Thames were increased by the north-easterly | 
winds and the rains to an almost unprecedented 
extent, causing the usual inundations, the precau- 
tions taken to guard against them not being at all | 
places effectual. There were frequent and large 
simultaneous differences of temperature, as shown | 
by the 8 a.m. observations. On the 9th, 59 deg. at 
Hurst Castle contrasted with 42 deg. at Lough- | 
borough; on the 10th, 58 deg. at Dover, 44 deg. at | 
Shields ; on the 12th, 58 deg. at Yarmouth, 44 deg. | 
at Oxford; on the 13th, 58 deg. at Holyhead, | 
46 deg. at Hurst Castle; on the 16th, 57 deg. at | 
Hurst Castle, 34 deg. at Parsonstown ; and during | 
the last week Scilly was above 20 deg. warmer than | 
Parsonstown. On the Ist several southerly gales | 
were common to Ireland and Scotland. On the | 
24th, between 4 and 10 4.m., a violent storm with 
heavy rain prevailed on south and east England, 
covering the midland district with about 2 in. of 
snow ; and temperature fell quickly. This storm | 
was remarkable for the rapidity of its progressive 
movement. At 8 A.M. its centre was near Bridport 
and at 6 p.m. it wasin the middle of the North 
Sea ; the lowest barometer at noon at London was 
28.76. At 8 a.m. on the 25th its centre was on the 
north-west of Denmark. Neither the forecasts nor 
the storm-signal gave any premonition of this 
hurricane. Such a conspicuous failure is a proper 
subject for an official explanation to the public, as 
it would be generally desirable to know under what 
circumstances the advent of a storm of that magni- 
tude cannot be made known by telegraph to. the 
sea ports. On the 28th an easterly gale raged over 
the south of England, being the northern portion 
of a cyclone which entered France from the Bay of 
Biscay and travelled to the north-eastward. 

_ During the whole month there were only about 
six fine days. The distribution of bright sunshine 
for the four weeks ending 30th, in percentage of its 
possible duration, was only 25 for these islands 
generally ; and according to districts, south Ireland 
35, north Ireland 34, south-west England 28, east 
Scotland 24, east and south England 23, north-west 
England and west Scotland 21, central England 20. 





Aurora was seen on the 5th, and thunderstorms 
occurred in England on the 7th, 8th, and 22nd. | 
The mean temperatures of the air in relation to 
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warmest and clear nights the coldest, so that with 
clear weather the daily range of temperature is 
greatest, nearly 18 deg. ; showing that solar radia- 
tion and terrestrial radiation are equally effective in 
this month. The state of the sky does not appear to 
influence the mean daily temperature, but the direc- 
tion of the wind does, for with 8.E. wind it averages 
3.7 deg. warmer, and with N.‘' wind 3.5 deg. 
colder. Fora small diurnal range of temperature 
the sky must be overcast and the wind steady. 








THE MUNICH ELECTRIC EXHIBI- 
TION.—No. IL 
BEForE proceeding to notice the few novelties 
collected at the recent Electric Exhibition of Munich 
we may give a short description of the undertaking 


| itself, assisted by the general plan which we publish 


showing the arrangement of the building. After 
entering thevestibuleand leaving to theright and left 
the various rooms devoted to the meetings of com- 
mittees, the visitor found himself in the transept, 
the front of which really formed the entrance to the 
Exhibition. In this transept the principal object 
was the central fountain, the three jets of which 
were illuminated at night by red and yellow rays 
projected from the are lamps placed on the first- 
floor gallery. Beyond the fountain, and after hay- 
ing passed a portico of circular arches, the restaurant 
was reached, and flanked right and left by two 
arched rooms, from one of which, lighted from the 
outside by the electric light, one of the most strik- 
ing features of the Exhibition was obtained. In 
front of the restaurant, four salons, lighted at night 
by groups of incandescence lamps, served as the 
special lottery exhibition. Directly opposite, four 
similar rooms contain textile fabrics and marbles, 
also lighted by incandescence lamps. One of these 
—the first on the right—served to show a compari- 
son between ancient and modern furniture, between 
“*then and now,” according to the inscription. It 
comprised a collection of old massive furniture, 


surrounded by the rudimentary apparatus for | 


medieval housekeeping, and lighted by crude oil 
lamps. This little collection attracted great atten- 
tion from its completeness and originality. Behind 
the chapel, which contained a sort of waxwork 
exhibition of a religious service, lighted by the 
voltaic are, is the large picture gallery, which was 
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| respects, added largely to the interest of an exhi- 
| bition new to Germany. We have indicated on our 
| plan, the position of the arc lamps that contributed 
to the general illumination. As to the incandescence 
| lamps which were scattered in profusion, it was pos- 
| sible only to show on the plan the principal groups. 
| The ground floor of the Palace only was occupied by 
the Exhibition. The first-floor gallery was inac- 
| cessible to the public. The main gallery over the 
| entrance contained a rheostat and about 15 kilo- 
|metres of telegraph wire employed by the Com- 
mission for experimental purposes. 

| Asat the two principal previous exhibitions of this 
| class, the leading types of steam engines for electric 
| lighting, were shown at Munich, and these were so 
| arranged as to bring under the eye of the visitor, 
|in one of the wings of the building, the motors, 
| transmissions, and the numerous batteries of electric 
generators. At the same time the whole of the 
motive power was not produced in the building. 
A part of the current came from the Ecole Poly- 
technic by means of four conductors. A further 
supply was furnished by the beautiful central station 
of Munich, already brilliantly lighted by electricity, 
as are most of the principal railway stations of 
Germany. Lastly, a powerful current was furnished 
from the falls of Hirschau, and was employed 
during the day for the transmission of force, while 
at night it was used for lighting a portion of the 
Exhibition and the exterior of the building. All 
the conductors leading from these sources were 
naked copper wires four millimetres in diameter, 
and were carried on posts like telegraph wires, 
entering the building by the Arcis Strasse. Several 
conductors were used to feed the lamps placed in 
the principal streets around the Palace. In an early 
project this exterior lighting was intended to in- 
clude a complete réseau of the public streets. 
Actually, however, it was confined to a part of the 
Arcis Strasse, and the great Place, situated between 
the Academié des Beaux Arts, the Glyptotheque, 
and the Propylées. Annexed is a general sketch 
showing ,the relative positions of the Palace and 
the points where two of the sources of electricity 
were situated (the station and the Ecole Poly- 
technic) as well as the streets lighted by the 
current. The Arcis Strasse between the Palace 
and the Briemer Strasse is a wide road, badly 
lighted as a rule by scanty gas burners. These 
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were maintained and supplemented by the light 
from eight electric candelabra placed on each side of 
the side walk, about fifty yards apart. These 
standards, of which a sketch is annexed, were no 
higher than the ordinary gas lamps. Each con- 
tained three Edison lamps protected by a glass bowl 
and a conical reflector. The current was taken 
from the line of conductors carried on posts at the 
right-hand side of thestreet. The installation was only | 
temporary, and was concluded with the closing of | 


the Exhibition. The mode of lighting, satisfactory | 





as regards the quality of the light, was hardly well | 




















chosen. For if there exists anywhere a town in 
which electric lighting could be carried out under 
essentially practical conditions, and with are lamps 
of great intensity, it is the beautiful and monu- 
mental city of Munich, which possesses a résean of 
arterial streets cut at right angles by others. What 
forty-eight Edison lamps did imperfectly at an 
expense of 10 horse power, three arc lamps placed 
at a suitable height, one at each end and one in the 
middle of the street, could have effected with less 
power and giving far more light. No better proof 
of this could be desired than the illumination of 
the neighbouring Place lighted by Mr. Schuckert, 
of Nurembourg, with four are lamps placed ata 
height of about 25 ft. on brackets attached to high 
masts decorated and painted the national colours. 
This installation indicated the true solution of city 
lighting, combined with are lamps of less intensity 
for various streets, and leaving incandescence light- 
ing to interiors, and to some few localities outside 
buildings. The lighting of the city such as is pro- 
posed one day when economical means have been 
found of bringing to Munich a portion of the power 
now lost in the falls of the Tsar, will be very easy 
tocarry out with great cheapness if arc lamps be 
employed ; with incandescence lamps the result will 
be disappointing. In future articles we shall deal 
with the more interesting and novel objects con- 
tained in the Exhibition, and especially with the 
admirable system upon which the committees of 
investigation based their experiments. 
NOTES. 
An Exxectraic TRICYCLE. 

Proressor W. E. Ayrton, F.R.S., of the City and 
Guilds Science Schools at Cowper-street, Finsbury, 
has applied the Faure accumulator to the propulsion 








of a tricycle by means of Perry and Ayrton’s new 


electric motor. The accumulators are charged with 
electricity for driving and lighting the tricycle. 
They are placed on the footboard of the machine 
and the electric motor is put under the seat. The 
total dead weight added to the tricycle to propel it 
for several hours is only 14 ewt., or a little over the 
weight of an additional person. Professor Ayrton 
recently made a trip in the City with one of these 
tricycles, having its treadles removed, but it will 
probably be preferable to employ electricity as an 
adjunct to the ordinary machine to help the traveller 
uphill. Our readers will remember that M. 
Trouvé rode a tricycle in the streets of Paris last 
year, which was driven by the electric current from 
a voltaic battery ; but the stored accumulator is a 
better means of obtaining the necessary electricity. 


THe Errect or Damp oN ARTILLERY MATERIAL. 

In 1879, the Russian Government instituted a 
series of experiments, with the view of ascertaining 
the best methods of preserving guns and projectiles, 
both in store and during sea transit. A number 
of shot and shell of various calibres and types were 
carefully stowed on board different vessels, in per- 
fectly dry chambers, and sent on trial voyages. On 
their return, it was found that the projectiles with 
copper rings were all badly corroded in the neigh- 
bourhood of the rings, the underneath rows being 
in worse condition than those on the top, and the 
rings themselves were covered with a thick coating 
of verdigris. The lead-cased shot remained in per- 
fect order. The felt-wrapped shot from the Ural 
foundries were in a worse state than either of the 
others, and the felt adhered so closely to the iron 
that it had to be torn away from it. The chief 
cause of the corrosion arose from the electric 
currents set up between the iron and copper, which 
decomposed any water that might have settled on 
the shot. The felt on the Ural projectiles naturally 
retained the moisture, preventing its evaporation. 
The interior of the guns was also extremely rusty, 
and the breech blocks, although carefully packed in 
dry cases, were also rusted to such an extent as to 
necessitate their being cleaned with emery paper. 
This, it is considered, resulted from the tallow with 
which they were coated having been applied cold, 
and not adhering to the metal sufficiently closely to 
prevent water working underneath. 


JAPANESE NATURAL CEMENT. 

Acting on the hint given by the volcanic soils of 
Pozznoli and Brohlthal, &c., Dr. O. Korschelt, the 
chemist to the Geological Survey Department of the 
Japanese Government, has set himself to find a 
natural cement in the soils of Japan. The tufa 
soils of Saitama Ken and the district round Tokio 
are rich in cement ingredients, especially those of 
a reddish yellow or reddish brown colour, and 
quickly set when mixed with lime paste. The 
chemical action taking place at the time of mixing 
is indicated by a rise of 7 deg. Cent. in tempera- 
ture. Suitable earths for cement purposes were 
found in all the high parts of Tokio, and to a depth 
of 20 ft. Analysis shows them to be composed of 
organic matter 1 per cent. ; zeolites and hydrates of 
sesjuioxides, 85; clay, 1.5; quartz sand, 1.5; and 
mineral sand, 11 per cent. The best mixture fora 
cement consisted of one volume of burnt lime, made 
into a stiff paste, and blended with six volumes of 
the earth. The hardness of the cement was suffi- 
cient for most purposes, and though its resistance 
to crushing was not accurately determined, it 
always withstood a pressure of 150 lb. per square 
inch on an inch thickness. It was also impermeable 
to water. Sharp sand or pumice-tufa mixed with 
the earth increases the value of the cement, 
which it is believed will be useful as a building 
material, since it is very abundant, and house walls 
built of it in preference to wood will withztand the 
disastrous fires which afflict Tokio every now and 
then. The habits of the people will not admit of 
entire cement or brick houses yet, but there could 
be no objection to making the side walls of cement. 


Hutt anp Lincotn Ratiway. 

A new line is proposed from Hull to Lincoln and 
Brigg, and surveys are being made for the purpose 
of applying to Parliament in the coming session. 
The line proposed combines most of the features 
of the Hull and South-West Junction Railway, for 
which a Bill passed the Commons in 1873, but was 
thrown out by the Lords, and of an Act obtained 
some years before by the Great Northern and 
Manchester, Sheffield, and Lincolnshire Railway 
companies, for a line from Lincoln to Althorpe. It 
is proposed to cross the Humber by a bridge some- 
where near Hessle, the bridge being reached from 








Hull by a junction with the main line of the Hull 
and Barnsley and West Riding Railway. From 
the Humber the line will run almost parallel with 
the old Roman road to Lincoln, with branches to 
Barton, Brigg, and to join the Keadby and Don- 
caster line of the Manchester, Sheffield, and Lincoln- 
shire Railway. The project, which is promoted by 
an independent company, will, if carried out, 
shorten the distance between Lincoln and Kirton- 
in-Lindsey by twenty-two miles, -and between 
Lincoln and Frodingham by ten miles ; it will also 
be the nearest route from Mid-Lincoln to Hull, 
Bridlington, Scarborough, &c. Instead of tunnel- 
ling the Humber, as is proposed in the Hull and 
Chesterfield scheme, the promoters intend crossing 
the Humber by a bridge. The promoters are stated 
to have secured the support of influential local 
landowners and residents in Lincolnshire, and the 
project is not likely to be opposed by the Great 
Northern, the Midland, or the Hull and Barnsley 
companies. The proposed new line will, if carried 
out, shorten the journey between Hull and London 
by fifty minutes, and in that respect place Hull on 
a par with Liverpool. 
PROJECTED NORTHERN RAILWays. 

The schemes that were shadowy when we last 
referred to the question of the projected railways 
into the north of England from or through the 
south or south-west of Yorkshire, are now begin- 
ning to assume shape, and it is seen that one of 
the greatest of the railway fights will be as to the 
entrance of other railways into South Durham— 
the richest of the possessions of the North-Eastern 
Railway. There are now three schemes which have 
been placed before the public, and it is believed 
that the North-Eastern Railway in self-defence will 
be obliged to produce a fourth. The three may be 
defined as the Hellifield, the Skipton, and the 
Leeds schemes. The first commences at Hellifield, 
at the junction of the Midland and Lancashire and 
Yorkshire systems, and runs tolerably direct to 
Darlington, whence it is probable that it may be 
extended to Sunderland. The second branches 
from Skipton by Kettlewell to Darlington, and 
thence to Stockton and Middlesbrough, and the 
third from Leeds runs by the Hambleton Hills 
towards Middlesbrough. It is evident that from 
these proposals, two of which are said to be backed 
by influential railway companies, there will at least 
spring a very serious Parliamentary conflict, for as 
the North-Eastern Railway has up to the present 
time succeeded in retaining for many years a mono- 
poly of the county of Durham, it must fight to 
retain that monopoly, whether successfully or not 
time only will show. It cannot be concealed that 
one cause of the three proposals is that there is a 
well-founded impression that the company in pos- 
session has failed to fully serve that important part 
of its district. The route from south-east Durham 
to the south-west of Yorkshire is just as it was 
thirty years ago by the old Leeds Northern branch, 
and the traftic that flows on to that branch, and 
thence to the consuming districts of the south-west 
of Yorkshire and of Lancashire is very great 
and growing. The importance of the ports of Dur- 
ham, and the large traftic between the two counties, 
Durham and Lancashire, with the important towns 
between, is sufficient to justify a more direct route, 
and one that would be more quickly traversed. Two 
of the proposals, with the alternative but as yet un- 
defined one of the North-Eastern are understood to 
aim at supplying that want, and the details will be 
looked forward to with some interest as yielding 
some clue to the support that the public is likely to 
award to the proposals. 


Brirps anp TELEGRAPH WIRES. 

At a recent meeting of the Electrotechnic Society 
of Berlin, Herr Massmann read a paper on some 
observations which he had made on the Imperial 
telegraph lines at the instance of the Secretary of 
the Post Office. He found that in districts where 
there are no trees, the smaller birds of prey, such as 
crows and magpies, are very fond of roosting on 
telegraph poles, while sparrows, starlings, and 
swallows frequently alight on them in great num- 
bers. This leads to a fouling of the wires with 
excrement until they look as if they were plastered. 
The soil has, however, no damaging effect, as the 
rain washes it off, unless, indeed, the acid excre- 
ment tends to the decay of the wooden poles. 
Swallows like to build under the eaves where wires 
run into telegraph offices, and sometimes cause an 
“earth” contact. Contacts between wire and wire 
are frequently caused by large birds, such as 
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pustards, storks, swans, and wild ducks. They 
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aérolites ; and if the temperature of the comet is 


cause the wires to swing and sometimes to break. | sufficient to produce an emission spectrum from the 


Accidents of this kind were frequent when the 
wires ran by highroads, along which young geese 
were driven to their pastures. Smaller birds, even 
partridges, are generally killed by the shock of 
striking the wires. They do not cause much 
damage to the lines. Holes are often pecked 
through the poles by woodpeckers (the Picas martius, 
or black woodpecker, the P. viridis, or green wood- 
pecker, and the P. major, or piebald woodpecker). 
These birds spare no kind of wood, unprepared 
pine and oak poles, as well as poles treated with 
sulphate of copper, chloride of zinc, or sublimate of 
mercury. Some even state that they will attack 
creosoted poles. The theory that the birds mistake 
the vibration of the wires in the pole for insects 
humming is doubted by Herr Massmann, who 
declares that they often find insects in the dry 
poles. 
WEsTERN Union TELEGRAPH CoMPANY. 

Of all the wonderful institutions of the wonderful 
United States, there is, perhaps, none which is more 
remarkable than the Western Union Telegraph Com- 
pany. Like most other great undertakings this 
company had very small beginnings, but it has 
steadily added line upon line to its network, has 
bought up competitor after competitor, and has now 
a business of extraordinary magnitude. The ad- 
vance made in the development of the undertaking 
during the last ten years has been very great. In 
1871-72 the company had 62,033 miles of line, 
137,190 miles of wire, and 5237 offices. The 
number of messages despatched during the year was 
12,414,499, and the receipts were 8,457,695 dols., of 
which 2,790,232 dols. remained in the company’s 
treasury as so much net income. In 1876-77 the 
length of the company’s lines had increased to 
76,955 miles ; the aggregate length of wire stretched 
was 194,323 miles, and the number of offices was 
7500. The number of messages despatched in 
1876-77 was 21,158,941, and the receipts of the year 
were 9,812,352 dols., while the net revenue was 
3,140,127 dols. In 1881-82, the company owned 
131,060 miles of line, 374,368 miles of wire, and 
12,068 offices. The number of telegrams despatched 
was 38,842,347 ; the rough receipts of the year were 
17,114,165 dols., and the net receipts of the twelve 
months were 7,118,070 dols. The most satisfactory 
feature in the progress made by the company 
during the last ten years is the growth of the net 
revenue. The increase in this net revenue, com- 
paring 1876-77 with 1871-72, was 349,894 dols., 
while the corresponding increase, comparing 1881-82 
with 1876-77, was 3,977,943 dols. This excellent 
result was not attained through any system of 
exorbitant charges on the part of the company. 
This is shown in the fact that while the average 
amount received for the transmission of each tele- 
gram sent was 67 cents in 1871-72, and 46 cents in 
1876-77, it did not exceed 44 cents in 1881-82. As 
years have rolled by the company has thus volun- 
tarily made a great reduction in its charges. 


THe SpectRUM OF THE LarGE CoMET. 

MM. Thollon and Gouy have communicated to 
the French Academy of Sciences the results of their 
spectroscopic observations on the large comet now 
visible. It appears from these that at the Obser- 
vatory of Nice on the 18th of September they 
detected very brilliant rays of sodium, which were 
slightly displaced towards the red. On the 9th 
of October the sodium lines had disappeared, leay- 
ing only four ordinary bands of carbon, of which the 
violet band was very distinct but feeble, whilst the 
others were bright, especially in the head. This 
gave at the same time a continuous spectrum in 
which could be seen a great number of black and 
bright rays. On the 16th of October the spectrum 
was much the same, except that the violet band had 
almost disappeared, and the continuous spectrum 
had become feebler. The spectrum in fact showed 
a striking resemblance to that of the flame of 
alcohol. Of course this does not imply that alcohol 
is present in the comet, since it is known that all 
compounds of carbon give the same bands, and of 
these alcohol was only chosen because it was most 
convenient for comparison. The ‘‘ integral spec- 
trum” taken by a direct vision spectroscope, showed 
that the major portion of the comet’s light was 
white, and probably reflected sunlight. The vanish- 
ment of the sodium lines and other brilliant rays 
would seem to prove that the spectroscope cannot 
give a complete analysis of cometary matter. It is 
probable that this matter is similar to that of 








compounds of carbon, it ought also to give a 
spectrum of sodium; but this, as found by MM. 
Thollon and Gouy, is not always the case. They 
are, therefore, led back to the electric theory of 
comets. Itis known that if a carburetted gas is 
traversed by the electric discharge from a Heltz 
machine, deprived of condensers, the gas kindles 
and gives the carbon bands ; and if it hold metal 


dust in suspension, it will give the bands without | 


showing the lines of the metals. Something of the 
same kind possibly takes place in comets. 


ReEcrprocaL INFLUENCE OF METALs. 

For all the phenomena of galvanic electricity, it 
is essential that the two metals which are to excite 
one another are in real contact, either directly when 
the intensity of the current produced will increase 
with the number of points of actual contact, or indi- 
rectly by the aid of some liquid which must be a 
tolerable conductor. According to M. H. Pellet, 
however, a reaction will take place when two metal 
plates are brought opposite one another, and held ata 
distance apart of a few millimetres or tenths of a 
millimetre. Though these reactions were deter- 
mined by means of electrical apparatus, M. Pellet 
does not hold them to be of an electrical nature. In 
his experiments which he has been carrying on for 
more than three years at the Laboratory of the 
Sorbonne, in Paris, M. Pellet determined the 
difference of potential between a gilded brass disc and 
the metal in question, and repeats the observation 
after having for some time held the plates parallel 
to a disc of another metal. It was found that there 
is generally a slight difference in the two observa- 
tions, amounting to several hundredths of a volt, 
and that this difference will be positive or negative, 
if the order of the experiment is changed, and the 
first observation is made after exposure to the other 
metal plate. Whether the difference is, in the first 
instance, positive or negative, depends on the 
nature of the second metal. Longer exposure in- 
creases the difference—that is to say, the change 
which has affected the surface of the metal, until a 
maximum is reached and the original condition is 
slowly restored after interruption in the exposure. 
The best effects of this kind were obtained with lead 
and iron, also with copper, platinum, and gold. A 
copper plate will affect an opposite zinc plate even at 
a distance of ten millimetres (two-fifths of an inch), 
whilst the zinc, in its turn, hardly influences 
copper, gold, or zinc. If this change were purely 
electrical, due for instance to some polarisation of 
the air between the two discs, more marked results 
ought to be obtained with greater differences of 
potentials between the two plates. But this is not 
the case, and M. Pellet thinks that the phenomenon 
is of a material character. Metals are slightly 
volatile, as is sufficiently proved by some of them 
having a characteristic smell. If two metals face 
one another, the vapours of the one may be con- 
densed on the surface of the other, and thus cause 
peculiar changes. This layer of the foreign metal 
will afterwards revolatilise and the normal state be 
restored. M. Pellet’s observations would thus be 
similar to those of M. Moeser. It ought to be added 
that M. Pellet asserts that he has taken the greatest 
care in obtaining perfectly clean discs ; he informed 
the members of the French Academy whom he 
acquainted with his experiences, that the mode of 
cleaning, and the agent employed, did not in any 
way influence the observations. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 18. 

Tue Tariff Commission, which was appointed on the 
22nd of June last, held its final session in Philadelphia 
this week. Beginning their investigations at Long 
Branch, a popular summer resort below New York 
City, they visited and heard testimony of the tariff 
needs of the different trades in Boston, Rochester, 
Buffalo, Cleveland, Detroit, Indianapolis, Cincinnati, 
Chicago, Milwaukee, St. Paul, Minneapolis, Des 
Moines, St. Louis, Nashville, Chattanooga, Atlanta, 
Savannah, Charlston, Wilmington, Richmond, Balti- 
more, New York, Pittsburg, Wheeling, and Philadel- 
phia. In this journey the Commission has travelled 
over 7000 miles, and not one day, excepting Sundays, 
have they been idle. So far the results indicate an over- 
whelming sentiment in favour of the continuance of 
the protective tariff duties. Possibly this is the case, 
because of the absence of revenue reformers from the 
sessions who have considered it comparatively useless 
to be heard, as the purpose is not to destroy the 
tariff but simply to strengthen it by removing 
the incongruities which have grown in it. It is 


|found that in the south the protection sentiment 
| has grown to wonderful proportions because of the ex- 
| pansion throughout that section of various industries 
|in which southern capitalists and landowners have 
become largely interested. In Iowa a worked-up free 
trade sentiment was made manifest, but even there the 
opposition was more sentimental than practical. Even 
in New England, where protectionists of late years have 
thought the free-trade sentiment was growing, rapidly 
developed a strong protective sentiment. This is due 
to the fact that the expansion of our industries in the 
far west and in the south has opened up an immense 
| field for the products of New England factories, and the 
proprietors of these works find it to their interest to 
maintain the tariff. The cost of the Commission has 
been estimated at 50,000 dols., and the work has been 
well done from a protective stand-point. Professor 
Sumner, of Yale, appeared before the Commission on 
Saturday last, and read a paper in opposition to the 
iron protective system. It is not likely that it will 
have much weight. 

Among the recent railroad enterprises deserving of 
note are the Georgia Pacific, which is being pushed 
with great rapidity through cotton, coal, iron ore, and 
timber regions of Georgia, Alabama, and Mississippi. 
It will be completed in twelve months and will make 
connexions with the Transatlantic roads terminating on 
the Pacific roads. Northern capital is buying up large 
tracts of rich lands there, preparing to utilise them by 
immigrants. The southern railroads are improvin 
rapidly in management and in dividends. The cual 
stocks of several of them have been recently increased 
and confidence in the integrity of the management and 
in the capacity of the roads to earn money is growing. 
The iron and steel industries are moving along ina 
quiet way. No very large transactions whether east 
or west have been reported forthe week. Rail makers 
report a steady inquiry for rails for 1883, and it is pro- 
bable that before the close of the year contracts for 
about 100,000 tons will be placed in the neighbour- 
hood of 44 dols. The enormous capacity prevents the 
anticipation of wants that was usual a year ago, and 
hence makers are not able to speculate on the neces- 
sities and fears of buyers as then. Some small 
lots of 1000 to 2000 tons are selling at 46 dols., 
but large round lots for late delivery can be placed at 
44 dols. Steel blooms are quoted at 35 dols. to 36 dols., 
but with ocean freights against them very little is 
being done. The scarcity of old rails continues, and 
buyers are offering 27 dols. for tees, and 29.50 dols. for 
double heads. The demand for scrap iron is heavy, 
and quotations ex-shipfor No. 1 at 28.50 dols. tide. The 
activity in bridge building is at its highest limits 
because of the necessity for building material in several 
localities before the opening of the winter. More 
bridge building has been done this year than any 
previous year, and the engineering skill displayed in 
several is deserving of special notice ; the great Kinsu 
Viaduct across a mountain gorge has been opened for 
traffic and travel. New bridges are projected across 
the Ohio, Mississippi, and Missouri rivers to provide for 
railroad necessities. Four new steel worksare under pro- 
jection, one at Pittsburg, one at Youngstown, one at 
Chicago, and one at Toronto, others are contemplated. 
The steel industry is making very rapid strides, and 
its adaptation to the greater requirements is the 
special study of advanced metallurgists. On Oc- 
tober 1 there were 443 furnaces in blast and 276 out 
of blast. This is the highest number that has been in 
blast atany time. October 1, 1878, the number in blast 
was 251, out of blast 454. The rolling mills in the west 
are slowly improving in orders for fall and winter 
delivery. Prices are 24 for merchant bar and 2.6 east, 
demand moderate. Consumers generally look for 
lower prices and will defer winter contracts until 
December at least. Construction iron such as tank 
and plate is leaning in favour of buyers. Current 
requirements only have been met during the past week. 
The general tone of the American iron trade at this 
writing is strong, but not of a vigour which leads pro- 
ducers to anticipate higher figures. Productive 
capacity is gaining ground rapidly, and it is only a 
question of time for a restrictive policy to be inaugu- 
rated unless an extraordinary activity in railroad 
requirements should come to our rescue, a result which 
is not very probable because of the enormous capacity 
of our steel mills. 


NOTES FROM THE SOUTH-WEST. 

The Proposed Dock at Ogmore-—It is currently stated 
that a recent visit of the Earl of Dunraven to Dunraven 
Castle, near Bridgend, was connected with the projected 
scheme of a dock at the mouth the Ogmore. His lord- 
ship is one of the largest landowners in the neighbour- 
hood of Bridgend and of the proposed dock. It is said 
to be proposed to have the dock at the western bank of 
the Ogmore at the mouth of the river. The landowners 
in the vicinity of the dock and the proposed railway are 
in favour of the scheme. 

The Panteg Steel Works.—The large steel works at 
Panteg, Monmouthshire, which have remained idle for 
eighteen months, have been purchased by Messrs. Wright, 
Butler, and Co., the proprietors of the Elba Steel Works, 
Gower-road. The Panteg works will be immediately 
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fitted with the latest improvements, and an early start 
will be made. 


Coal at Maesy-Cummwr.—The Gwerna Colliery Com- 

ny (Limited), some time since, bored upon the Gwerna 
ands to a depth of over 18 ft., in search’of coal, and at the 
time succeeded in striking the Mynyddislwyn seam of 
house coal. Operations for sinking a trial pit were forth- 
with commenced, and on Friday the workers reached the top 
of the coal in one part of the shaft, and by Monday morn- 
ing the rock was cleared off ; the coal proved a seam of 
about 3ft. in thickness, and apparently of excellent quality. 
From the pitch of the vein there is every indication of an 
extensive quantity of coal to be worked, as there is a large 
area of land reaching up to the mountain which remains 
unworked. 


Newport.—There was not quite so much coal shipped last 
week, but the next returns will probably show a consider- 
able improvement. Prices are uniformly firm. One or 
two contracts are stated to be now in course of negotia- 
tion, and the figures demanded are believed to be indica- 
tive of higher prices in the future. The inquiry for house 
qualities of coal remains active. Two or three parcels of 
iron, &c., have been got away ; at the works animation is 
still observable, and it would appear that makers are now 
in a favourable position for obtaining better terms. Last 
week’s clearances comprised 43,726 tons of coal. ‘Of iron, 
&c., there were sent away 4791 tons to the following desti- 
nations: Rosario 911 tons, Alexandria 430 tons, Aarhuus 
600 tons, New York 1530 tons, and Cape Town 1500 tons. 
The imports comprised 4836 tons of iron ore from Bilbao 
and 800 tons from other sources. 


_The Llanelly Colliers.—The representatives of Messrs. 
Nevill, Druce, and Co.’s colliers met the managers on 
Saturday and submitted a request for a 10 per cent. 
advance. They based their claim on the fact of an advanée 
having been granted to the men of the Ocean and Fern- 
dale Collieries. The managers offered them 25 per cent. 
until the forthcoming re-adjustment of the wage rate in 
accordance with the sliding scale of the Glamorganshire 
collieries. The delegates were not empowered to close 
with this or any offer, and the men will decide upon their 
course of action at a mass meeting. 


Coppée Coke Ovens.—The Rhymney Iron Company 
(Limited) proposes to erect eighty more Coppée coke 
ovens. The work will be carried out by the Coppée Coke 
Company, 19, Great George-street, Westminster. 


Railway Extension in Bristol.—A severe battle is 
threatened in connexion with the railway accommodation 
of Bristol, the London and South-Western Railway Com- 
pany contemplating, it is said, a move which will bring 
them into the heart of the city. It is reported that the 
London and South-Western has a Bill in preparation to 
empower it to take possession of and convert into acentral 
station that part of the floating harbour between the draw- 
bridge and the stone bridge, by which—pushing its system, 
now brought within a measurable distance of Bristol—they 
will open a direct communication between Bristol and 
central London, and thus become a formidable competitor 
for traffic with the Great Western Company. 


Cardiff.—Prices of steam coal remain firm, and if any- 
thing there is rather more steadiness apparent, but with 
respect to contracts there is little alteration to note. 
House coal remains in brisk request, and there is a good 
demand for coke. Small steam coal is a shade less firm, 
but this article is still quoted at high figures, both for 
current delivery and for next year. Several lots of iron 
and also of patent fuel have sen got away ; the latter 
commodity continues to be quoted at high prices. Last 
week’s clearances comprised 140,408 tons of coal, 4425 tons 
of iron, &c., and 2658 tons of patent fuel, together with 
105 tons of coke. From Bilbao there arrived 4240 tons, 
and from other places 95 tons of iron ore. 


Swansea.—As regards the coal trade, local stems are 
well filled, and with a better supply of tonnage a consider- 
able increase in the exports would have been shown. 
The adjustment of difficulties between masters and men 
in the North, and the probability that the threatened 
strikes will be averted, has had the effect of quieting the 
local steam coal trade. No alteration in prices is likely 
to take place during the present year. The iron trade 
remains in a satisfactory state, both as regards home and 
Continental demand, makers finding no difficulty in 
maintaining their prices. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Tron Market.—No business was done in the 
‘iron ring” on the Glasgow Exchange last Thursday, as 
that was the day set apart for the Autumn Sacramental 
Fast in the Glasgow district. The warrant market opened 
fairly brisk on the following morning, and prices were 
got up to the extent of 24d. per ton; but a relapse set in, 
and that gain was lost. Business was done during the 
forenoon at 50s. 11d., 50s. 10d., and 51s. cash, also at 
51s. 14d. to 51s. 24d. one month, and there were buyers 
at the close offering 50s. 114d. and 51s. 2d. cash and one 
month respectively, and sellers near. With an easier 
market, business was transacted in the afternoon at from 
50s. 1ld. down to 50s. 94d. cash, and at 51s. 24d. down to 
51s. 0}d. one month, the close being buyers at 50s. 94d, cash 
and 51s,04d. onemonth, and sellers asking $d. perton more. 
Monday’s warrant market showed some degree of firm- 
ness at the opening, but it soon gave way, and at the close 
prices were 4d. per ton under those which were accepted 
at the close on Friday afternoon. Business was done 
during the forenoon at from 51s. 1d. down to 50s. 11d. 
one month, also at 50s. 10$d. down 50s. 8d. cash. There 
were buyers at the close offering 50s. 8d. cash and 
50s. 104d. one month, with sellers near. Flatness was 
the rule in the afternoon, and only a small amount of 





business was reported, the prices being 50s. 8d. down 
to 50s. 54d. cash, and at 50s. 104d. down to 50s. 8d. one 
month, the close being sellers at the lower quotations, and 
buyers offering 4d. per ton less. Yesterday’s market was 
likewise flat, and a further reduction of 4d. per ton in the 
prices was made, the decline on the two days being thus 
8d. per ton. <A large amount of business was done during 
the forenoon market at from 50s. 54d. down to 50s. 3d. 
and then back to 50s. 5d. cash, also at 50s. 8d. down to 
50s. 64d. and back to 50s, 8d. one month ; and at the close of 
the market there were sellers wanting 50s. 5d. cash and 
50s. 8d. one month, with buyers near. In the afternoon 
there were transactions reported at from 50s. 44d. down to 
50s. 14d. cash, also at 50s. 7d. down to 50s. 44d. one 
month, and the close was sellers at 50s. 14d. cash and 
50s. 44d. one month, and buyers near. Business was done 
this forenoon at from 50s. 2d. down to 50s. cash, also at 
50s. 5d. down to 50s. 3d. one month, and at the close of 
the market there were buyers offering 50s. 1d. cash and 
50s. 34d. one month, and sellers near. In the afternoon 
transactions were reported at 50s. 2d. and 50s. 1d. cash, 
also at 50s. 5d. to 50s. 4d. one month, and subsequently 
there were sellers wanting 50s. 14d. cash and 50s. 44d. one 
month, and buyers offering 4d. per ton less. Unless it be 
the fact of prices receding during the past three days, 
there is no change of any importance to notice in regard 
to the position of the pig iron trade. The better class of 
brands continue to be in good demand, and orders are 
coming forward to a moderate extent. With the 
exception that the price has been advanced in one 
or two instances, the quotations for makers’ iron are 
without very much change. Hematite pig iron shows 
a quiet and steady demand, and it is reported that one of 
the blast furnaces has been transferred from the produc- 
tion of that kind of pig iron to the making of ordinary 
Scotch iron. There are 113 blast furnaces in actual opera- 
tion this week, or one less than the number blowing in 
the early part of last week. The shipments of pig iron 
from all Scotch ports last week amounted to 12,116 tons 
as compared with 13,058 tons in the preceding week, and 
11,981 tons in the corresponding week of last year. To 
the United States there were shipped700 tons ; to Canada, 
615 tons; to France, 505 tons; to Italy, 1440 tons; to 
Germany, 1198 tons; to Russia, 1445 tons ; to Holland, 
1496 tons ; and lesser quantities to other countries. The 
stock of pig iron in Messrs. Connal and Co.’s public war- 
rant stores stood at 619,060 tons, the reduction during the 
week being somewhat considerable. 


Proposed Conversion of the Greenock Albert Harbour into 
a Wet Dock. —A special meeting of the Law and Finance 
Committee of the Greenock Harbour Trust was held last 
Friday in order to consider a proposal for altering the 
Albert Harbour. In connexion with the proposal to make 
Albert Harbour into a wet dock, a plan was submitted 
showing an entrance to the north-west corner, and an 
extension of a 60 ft. width to the breast near the river. 
This will admit of large transit sheds being erected in 
order to accommodate cargoes. The estimated cost is 
15,000/., and the plan is on the lines of the scheme which 
will ultimately permit of the harbour being made into a 
wet dock. It was resolved to proceed with the alterations, 


Mechanical Power on Tramways.—On the 27th ultimo 
the time for a trial of mechanical power on the Portobello 
route of the Edinburgh Tramway Company havin 
expired, and the Edinburgh Town Council and the Ro 
Trustees having refused an extension of the period, the 
steam cars have now been withdrawn. But though steam 
traction is in ill favour amongst many of the ‘‘ superfine” 

people of the ‘‘ Modern Athens” it finds favour elsewhere. 

he Dundee Tramway Company propose to run_ steam 
cars, and on Monday night, at a meeting of the Works 
Committee of the Dundee Police Commission, plans of 
sidings at Dundee and Lochee were submitted and 
approved. The company contemplate having the steam 
cars on the roads immediately. Furthermore, there is 
now under consideration a proposal to have a line of 
steam-worked tramway cars run between the termination 
of the Glasgow and Ibrox tramway through the town of 
Paisley, and on to the town of Johnstone. The project is 
looked upon very favourably by the local magnates of 
Johnstone. It is stated that the scheme has originated 
with a London Tramway Company. 


Deepening of the River Leven.—At a meeting of the 
Dumbarton Harbour Board held last week, it was eed 
to accept the offer of 100/. forwarded by Mr. J. Watt 
Sandeman, C.E., Newcastle-upon-Tyne, to report as to 
the effect of deepening the River Leven 3 ft. deeper than 
that of the Clyde between Glasgow and Greenock, the 
effect it would have on its banks and the bridge across 
the river, as also the plant necessary for so doing. 


Remarkable Sailing of a new Four-Masted Ship.—The 
splendid new four-masted ship Union, 2150 tons register, 
built by Messrs. Russell and Co., Greenock, for Mr. A. D. 
Bordes, of Bordeaux, left the Tail of the Bank on Thurs- 
day night last at ten o’clock in tow of the Clyde Shipping 
Company’s tug Flying Kestrel, bound for Bordeaux, with 
1850 tons of coal on board. In seven hours she was thrown 
off by the tug off Corsewall, and proceeded down Channel 
under full sail, wind being east. At 10 p.m. next might 
(seventeen hours from Corsewall), the ship was off 
Dungarven, the distance sailed from the Tail of the Bank 
being about 320 miles. While under canvas the ship 
uniformly sailed between fifteen and sixteen knots an hour. 
For several hours, while running from Holyhead to the 
Tuskar, the Union was in company with one of the White 
Star steamers, but eventually, in the darkness, the lights 
of the steamer astern faded from view. The Union, after 
discharging her coals at Bordeaux, will load for San 
Francisco. She is the largest iron sailing ship which has 
hitherto left the Clyde. 


Another Fast Passage of the Alaska.—The Guion Line 





steamer Alaska—the ‘‘ Greyhound of the Atlantic”—has 
again made an extraordinary passage home. She was due 
to leave New York on Tuesday, the 17th ult., but owing 
to the dense fog she did not sail until 11 a.m. on Thurs. 
day, the 19th ult., and she arrived in Queenstown in the 
surprisingly short time of 6 days, 21 hours, and 46 
minutes. er log showed as follows: 10, 380, 389, 381 

388, 401, 403, and 436 knots, or a total of 2788 knots. : 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

The Electric Lighting at Grimeby.—On Monday night a 
committee meeting of the whole council was held at 
Grimsby for the special purpose of considering the desir- 
ability of applying for a license or provisional order for 
supplying the borough with the electric light for public 
and private purposes. Mr, Councillor King, in a very 
lugar and exhaustive speech, pointed out the advantages 
of the electric light over any other artificial system of 
lighting. Ultimately, after a very lengthy discussion, it 
was decided that the Corporation obtains a license to 
<r the electric light for public and private lighting, 
and that such license, when obtained, be granted to such 
company as might hereafter be selected. 

Street Lighting in Hull.—The British Gas Light Com- 
yvany have this week erected two more of Sugg’s improved 
amps in Junction-street, by which the ieminction of 

that important thoroughfare has been still further im- 
proved. The same company had already erected four in 
close proximity to the Monument Bridge, and the two 
additions are placed at the other end of the street, one at 
the Dock Office corner, and the other at the junction with 
Waterworks-street. They have been erected at the sole 
expense of the company, by whom the extra cost of the 
yas they burn will also be borne, the company thus mani- 
Seeing their anxiety to show what can be done by gas 
with improved appliances in the way of street lighting. 

The Miners’ Agitation.—That the colliers are making 
headway in their demands for advanced wages cannot be 
denied, and the position is a serious one because they are 
now threatening to go on strike if their full demands are 
not conceded. On Monday aconference of miners’ delegates 
in connexion with the Yorkshire Miners’ Association was 
held at the St. George’s Hall, Rotherham, and was at- 
tended by 125 delegates. The proceedings were conducted 
in private, and atthe close the representatives of the Press 
were informed that the following amongst other resolu- 
tions had been passed: ‘‘That the offer of the South 
Yorkshire coalowners of 5 per cent. advance, along with 
a sliding scale arrangement, be not entertained ; and all 
colliers accept not less than 10 percent.” ‘‘ That in the 
opinion of this conference, the px made by the colliery 
owners of West Yorkshire of an advance of 10 per cent. 
on the present rate of wages be accepted as a compromise 
in order to avoid a strike, but we reserve to ourselves the 
right to make another claim for the remainder of the 15 
per cent. at such time asthe miners connected with this 
conference of Yorkshire miners, may deem the most 
fitting.” A strike committee was also appointed. 








Pontiac Junction Raitway.—The work of laying out 
and grading the Pontiac and Pacific Junction Railway is 
now proceeding, and over 200 men are employed. The con- 
tractors are now preparing the line from the Aylmer 


station and will lay the ties shortly. Mr. Perrault, the 
contractor, has sub-let ten miles of the line, between Mr. 
James Brady’s farm and the Quyon, in the two sections of 
five miles each. Mr. Lapierre, of Montreal, has the 
contract of five miles, commencing at Brady’s, and Mr. 
Reid, also of Montreal, commences where Mr. Lapierre 
ends. A staff of engineers has started at the Quyon in 
charge of Mr. Burrell to work downwards and meet a 
party under Mr. Shanly. The route of the line will be 
completed in a fewdays. Mr. Perrault’s son starts with 
a large gang of men next week. They will work down- 
wards until such time as the engineers decide as to the 
exact means of crossing the Quyon. It is confidently 
expected that the Quyon will be reached by December. 


Socrety or Arts.-—The first meeting of the one 
hundred and twenty-ninth session of the Society of 
Arts will be held on Wednesday, November 15, when the 
opening address will be delivered by Charles William 
Siemens, D.C.L., LL.D., F.R.S., chairman of the 
Council. The following —_ are announced for reading 
at the meetings before Christmas : J. Hopkinson, D. Sc., 
F.R.S., ‘‘ Ice-making and Refrigerating ;’ W. H. Preece, 
F.R.S., ‘Electrical Exhibitions ;’ William A. Gibbs, 
“The Artificial ~~. of Crops;” P. L. Simmonds, 
“The Utilisation of Waste ;” W. K. Burton, ‘The 
Sanitary Inspection of Houses.” For meetings after 
Uhristmas: J. H. Evans, ‘‘The Modern Lathe ;” 
Captain J. H. Colomb, R.N., ‘Collisions at Sea;” 
A. J. Hipkins, ‘“‘The History of the Pianoforte ;” 
J. Donaldson, ‘The Construction of Torpedo Boats ;” 
C. F. Cross, F.C.S., ‘‘ Technical Aspects of Lignifica- 
tion ; N. Hartley, F.R.S.E., ‘ Self-Purification 
of River Waters ;” James J. Dobbie, D. Sc., and John 
Hutchinson, ‘‘ The Application of Electrolysis to Bleach- 
ing and Printing.” Arrangements have been made for 
five courses of Cantor Lectures : On ‘‘ Dynamo-Electric 
Machinery,” by Professor Silvanus P. Thompson, D. Sc. ; 
on *‘ Solid and Liquid Dluminating Agents,” by Leopold 
Field; on ‘‘The Decorative Treatment of Metal in 
Architecture,” by G. H. Birch; on ‘‘ The Transmission 
of Energy,” by Professor Osborne Reynolds. M.A., 
F.R.S., on ‘‘Secondary Batteries,” by Professor Oliver 
J. Lodge, M.A., D. Sc. The usual short course of 
juvenile lectures will be given during the Christmas holi- 
days by Professor Henry Nottidge Moseley, M.A., 
F.R.S., on * The Inhabitants of the Ocean,” 
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ILLUSTRATED PATENT RECORD. 
CompILep By W. LLOYD WISE. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | 


OCTOBER 30, 1882. 

In the Cases of Inventions communicated from Abroad the | 

Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 





Nos. | NAM 
OF PP LICANtS, 





and | 
Dates. | 
~y 
sie | F. W. Webb, Crewe. 


5053 | M. Lawson Ayr, ¥. B, 
5054 | J, Hislop, Glasgo 


F. H. Varley, London. | 
Boe. | 4 Hall, Sheftield. 
} 
G. 


‘a Scotia. 
, Londen, | 
unn, 


w, Novi 
% P 
| and B. 
| Dv 
5059 | N. J. 
5060 | J.S. Fairfax, London. 


5057 
5058 | 


olmes, London. | 


Beck. Michauz, 
Michaux, ar 
| Raingeard. 
5062 | Pitt. = 


5061 


and 


>. uay. 


ight and 
| ey. 
aad E. Davies, London. 


5068 | | wewburn. St. Albin. 
5069 | 8. Pulzer, London. 


5070 is. K. Kilbourn, Lon- | 


on. 
May. 
Lake, Dreyfuss. 
| KE. R. Settle, Coventry. 
| W. M. Walters, Bristol. 
Jensen, Beatus, 
Petersen, & Co. 


m- 
Rotts Vecdham, 
8 A. A — Penshurst, | 
5079 | weit i Polegate, 


5080 | Clark. "bel. 
6081 | J.J 








5082 | | Redfern, Lawrence. 

Oet. | 

5083 | A. A. Hely, London. 

5084 | W. Young, Peebles, 
B., O26 ©, &. 

Beilby, Midcalder, 

N.B 

R. Brown, R. W. 

Barnes, and J, Bell, 

Liverpool. 

R. C. Hetcher, Tarle- 





5089 | | A. Watkins, London. 

5090 - Rose, jain. 

5091 | P. Evans, East 
| “ele kent. 

5092 | | E. Jones, London. 

96° | 

5093 | H. and T. A. Greene, | 

| London. 


50% | ty A. Greene, 


ss | mao A. Greene, 


London 
5096 | | G. Weston, Sheffield. 
5097 | R. Hammond and L. 
| _ Goldenburg, London. 
5098 | Mackean. Aryszat. 
5099 | R. a. New Bri- 


in, U.S.A 
5100 H. re Tarratt, London. 
5101 T. 8. Greenaway and 
A. ’ Kitt, London. 
5102 | T. H. Ward, Tipton. 
5103 | G. H. 


mingh le 
5104 | | XM. a, L. Brouard, 
J. Ancel, Paris. 
5105 | % Cards, Kent. 
5106 | y, Lon- 
Oct. | be 
| 


5107 | W.T. Gooldenand C.F. 
lla, London, 

5108 | x 28, D'Humy, 

5109 | B. Parr and J. R, Gib- 


don 
5110 ‘op cropper. “Cornett and | 





H, Nute, New Glas- | 


J. Jameson, Newcastle | 


E. Wilkinson, Marsden, 
Yorks, 


C. Hughes, Bir- } 


| ABBREVIATED TITLES, &. 


re Radial axle-boxes for locomotives, &c. | 
| Retorta for Atatatag from coal illu- 


minating gas, 
Generating nd storing electricity, &c. || 


| Stands for liquor or scent bottles. 
| Machin 


Bathing and promenade piers. 
| 
| 
| Appiation, ba electricity to rotary 


sialon 4 or "apparatus employed 
4 hy production of electric cure | 


| sdemee for water, &e. | 


Sewing machines. (Complete speci fi- | 
| cation). | 
| Continuous fleece-dividing machines. | 
| Parallel vises for machinists’ use. | 
(Complete specisication). 
Apparatus for soldering. | 
Ratchet braces. (Complete aaeall 
cation). 
| Tentunenss of certain waste mate-| 


| Liquid ‘meters 





| shoe-horn and button- | 


| Refngerating machines, &c. 


| Manufacture of sugar. 
| Playing cards, 

Velocipedes. 
| Machinery for steering ships, & 
| Manutacture of cokes, &c. 


| Pneumatic elevators for railways. 
| Secondary batteries, &c. 


| Motive power apparatus. 


Watches, &c. 


| 
| 
| Manufacture of coke, | 
| 
} 
Railway signalling apparatus. | 


Bit stocks. 


Glass and metal plates and frames, 
&e. 
Treatment of coal for ammonia, &c. 


Feeding Ley material to carding | 
machinery 

Production not Jrintng surfaces from 
gelatine reliefs 





Velocipedes, 
| Moulding and casting, &c. 


| Man- holes and mud-holes in steam 
boilers, &c, (Complete specijica- 
tion). | 
| Preserving ships at sea. 


| Clearing Cumar rails, 
Electric generators. 
| Apparatus used with gas for auto-| 
| matically giving an alarm at any 
required hour, &¢, 
| Method of using ordinary argand | 


burners. 
| Governor or regulator for regulating | 
| A... supply of fg &e. 
Cutting cigars, &c. } 
| Secondary batteries. 


Electric lamps. 

Cosmie, 

Securing window curtains, &c. 
| Rotary engines and pumps, 


| Cable chains. 
Velocipedes, &c. 


Materials for use in place of leather, 


&e. 
Electric lighting, &e. | 
| Window sashes. | 


| 
Apparatus for indicating variations 


of temperature in buildings, &c. 
Galvanic batteries, 


| Brushes for curative purposes. 


oe for printing upon blanks | 
| “for boxes made from paper, &c, _|| 


es for serving rope with yarn. | 





5126 
5127 
5128 
9129 
5130 
5131 
§132 
5133 
Oct. 
28 
5135 


5136 
9137 


5150 
5151 
5152 
5153 
5154 


9155 
5156 


5157 


5158 
5159 


5163 
5164 


5165 
5166 


5167 


5168 
5169 


5170 
5171 


ES, &c., 


ABBREVIATED TITLES, &c. 





Y 
J.H. H. Pickles, Burnley, 
8. Thompson, Bris- 
J. Morris, London. 
Reddie. Masseron. 
Boult, Elliott Pneu- 


matic Door Check 
Company. 


Abrahams, ‘Lon- 


Marsden. 
. To:r, Birming- 


am. 
Lake. Lascols. 


Lake. Chaine, Durand, 


and De Chaligny. 
8. G. Williams, Bir- 
mingham. 
= Vinall, Brighton. 
Landreth and I 
+ oe Valencia, 


Spain. 
J. ad. Brooks, Birming- 
Wetter. Ransom. 


D. J. Crossley, Hebden 
pele, Yorks, and 


Deletizez Duballe, 
H. Sharp, Leeds. 
i ustice. (repps. 
. Battye, Courwell, 
Leeds. 


Lake, Egger. 


W. L. Hunt, London. 


a H. Moseley, Derby. 
Richards, Dowlais, 
a . 
J. Patterson, Belfast. 
Henderson. Suser. 
Chutauz. 


Mills, Chutauz. 


A, Olsson. Sandviken, 


Sweden. 
E. F. Goransson, Stock- 
holm, Sweden. 
J. Mewburn. Schaj- 
hauser. 

M. Pielsticker, 


lance. 
W. Muirhead, Lin- 
aa Renfrew, N.B. 
J. Dyer, Birmisgham. 
Brydges. Klauke. 


v. Liddell, J. 8. and 
8. H. Brierly, F. 
W. Hirst, and D. 
Hamer, Hudders- 
field, Yorks. 

J. _D. ze Andrews, 

Wetter. 


Fiechter. Weber & Co, 
B. Walker, Leeds. 
J. N. Moerath, Rome, 


W. Palmer, Somerset. 
J. G. aa West- 


Clark. , 


H. Alabaster, South 
Croydon, and T. E. 
Gatehouse, Cam ber- 


well. 
H. Alabaster, South 
Croydon, and T. E, 
Gatehouse, Camber- 


well. 

Wilding. Stollwerck 
Brothers. 

C. Barlow, Hanley. 


Wirth. Leuchs. 
Sir H. Bessemer, Lon- 
don. 


— 


oF. APPL IcaNts, 
| | 
Abel. Reuleauz. Time-pieces. 
Imray. Poullain, Separating glycerine from fatty 
Michaud, and Mi- matters. 
Biwards: D Brake for carriages. 
Ww L irat. rake for 
E. Hogg, Dur! Appliances for tilting casks. 
H. Collins, Win- Coverings for passeges leading to 
chester. sewers, &c. 
Wetter. Hihmann.  Fire-escapes. 
T. Smith, Brockley, Couplings fa for railway carriages. 
ent. 
J. Me Man- Loom pickers. 
chester. 

Wright. Findlay. Cable traction railways and appli- 
ances used for actuating, é&c., the 
cables and carriages connected 
therewith 

ay ,Nether- Machinery employed in digging 


potatoes, 
Machinery for winding 
cotton, &c. 


Electric-current generators and 
motors. 
Drilling and studding machines, | 


Alarm bells for doors. 
Door checks or governors. 


linen, 


fl 


| 


Telephonic apparatus and electric 
call bell 


8. 

Protecting glass bottles from injury 
when packed. 

Machines for crushing stone, &c. 

Compositions for insulating conduc- 
tors of electricity. 

Apparatus for carburetting air and 

a the same for lighting pur- 


Producing coloured photographs. 
Kilns. 


Travelling trunk. 
as the blast of air in oamn 


Saddles for bicycles, 


Watchman’s time detectors. 
Manufacture of velvéts. 


Automatic lubricators. 

Plaque for the use of artists. 
Door fastenings for railway vehicles, 
Apparatus for signalling. | 


Electric lamps. 


Method of bowers 4 up the brasses of 
—- 


se rehtening rails for railways. 


Washing fabrics. 

Elastic fabrics applied to boots & shoes. 

Dynamo, magnew, or electro-motive 
machines, &c. 

Increasing the conductibility, of 
cables in aa and dynamo 
machines, & 

Drawing cork bottles, 


Manufacture of iron and steel. 


Manufacturing paper tubes, intended 
for ring throstles 
Preserving alimentary substances, 


Strainers for paper pulp. 


Butt hinges. 

Wire fencing and machinery to le 
employed therewith. 

Winding yarn and thread. 


Producing and regulating electricity. 


Improved process and apparatus for 
the recovery of tar and ammonia. 

Roller mills tor granulating, «c. 
Rolling cylinders of iron or steel, &c, 

Removing smoke and foul air from 
tunnels, «ec. 

Machinery for sawing wcoi, &c. 

Telephonic apparatus. 


Gas cooking stoves. (Complete speci- 


Jication). 
Gieuite for telephonic ccmmunica- 


Telephonic receivers. 


Steam boilers. 


Decoration of dry and ureglazed 
ben ag ae rd = | 

Electric batteri 

Appliances employed in loading of 
merchandise, & 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


I1.—Announced October 31. 










































































No. | Name. No Name. No. Name. 
1882 1882 | 1882 
4119 | Harrington. | 4564 | Unger. 4779 | Wolff (La 
4520 | Nasch. 4566 | Fowler and Cour). 
4522 | Lokie. | _ Daniel. 4781 | Knott. 
4524 | Willway. 4568 | Billing. 4783 Hurdle. 
4526 Le Moussu. [ 4570 | Newton 4787 Johnson 
4528 | Beck (Bay). (Sanford (Lufbery). 
4530 | Reddie (Com- Universal | 4789 Boult =r 
pagnie des Fibre Co.) Gursch, 
appareils | 4575 | Gibb. a 
auto- 4713 | Clark (Foz). | 4793 | Sturge. 
matiques | 4735 | Kingzett. 4727 | Parsons, 
pour accro-| 4737 | Benvenuti. Parsons, 
cher et dé- | 4739 | Gendebien. & Kitson. 
crocher leg | 4741 | Sutcliffe. 4799 Sellers. 
wagons des| 4743 | Hancock. 4803 | Britain. 
chemins de} 4745 | Clark (Cutler,] 4805 | Swann. 
Jer. Cutler, 4307 | Lake 
4532 | Ayrton and Cutler and (Milligan). 
Perry. Thompson).| 4809 Tatham and 
4534 | Lausdale. 4747 | Emery. Hollings. 
4536 | Haddan 4751 | Lake(Badoil | 4811 | Boult 
(Domon). & Lienders). (Elliott, 
4538 Symons. 4753 | Davis. Winslow, 
4540 Paul. 4755 | Wastfield. & Clary). 
4542 Sawrey, Att- | 4757 De Pass 4813 Sugg. 
wood, and (Kérting). | 4815 | Perkin and 
Woodburn.}| 4759 | Hamer and Scott. 
4544 Wery (Wery). Hamer. 4817 | Dowrie. 
4546 Lake (Jen- | 4761 Craven, 4821 Abel 
nings). Craven, and (Viehof). 
4548 Jenkin. Allan. 4823 | Smith (Scott). 
4550 | Shaw and jf 4763 | Mosley. 4825 Kagenbusch. 
Milan. 4765 Lake (enter), 4827 Kennard. 
4552 | Rodyk 4767 | English 4829 | Bayley. 
(Dennys). | 4769 | Neilson ‘and 4831 | Noble. 
4554 Wheeler. | Thomson. | 4833 | Johns. 
4558 Abercromby.] 4771 | Pritchard. 4837 | Truman. 
4560 | Brewer (Del-4 4773 | Wastfield, 4839 | Boult (Bogle). 
cambre and | 4777 | Tatham. 4841 | Teague. 
Riesz). | 4843 | Holmes. 
INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Cerresponding Numbers in Lists of 
Applications for Patents. 
No. Name. No. Name. No. Name 
1882 1882 1882 
5020 | Garvie and | 5048 Lake 5064 | Read. 
Wood, (Tehl). 5066  Bagga 
5037 | Thompson 5062 | Pitt (Hight ¢ 
(Cumnver). Miller & Bailey). 
iehl). 5089 | Watkins. ~ 
NOTICES TO PROCEED. 
1—Time for entering Opposition expires Friday, 
November 17, 1382. 
No Name. No. Name. No. Name. 
1882 1882 1882 
2945 | Sorley. 3053 | Webley and | 4140 Coey and 
2948 | Lake (Ray- Brain. McArthur. 
mond). 3056 Hampton. 4152 Hughes (Car- 
2950 , Lake (Kay- | 3061 Betbeder wardine). 
mond). (Bourse). 4240 Stevens, 
2955 | Mewburn 3065 Woodrow. Major, and 
| Fougue). {3075 | Bell Edwards, 
2961 | Harsant. 3090 | Barlow 4250 Donnithorne. 
2969 | Edwards (Lenoir), 4281 Heimann. 
(Vernanchet) 3091 | Stanley. 4290 Stuart. 
2970 | Edwards (De | 3182 | Clark (Platt, ] 4291 | Shedlock. 
Soulages. Man, and | 4294 | Harrison. 
2985 Foden. Platt). 4438. Andrews, 
2995 Moritz. 3224 , Brandon 4460 Skrivanow. 
2998 Abel (Hure). 4464 Wrightson & 
(Gerike). 3233 Schlaefli. Clark. 
3000 Dawsonand | 3288 Lake(Veer- | 4565 Pullan. 
Butcher. kamp, 4653 Llewellin, 
3003 Wilkinson. Leopold, & | 4655 | Hudson, 
3017 | Boult Darker). 4665 Immisch. 
(Rappa- 3372  Restler. 4721 Redfern 
port). 3974 Woods. (Sack), 
3030 Abel 4046 Mackenzie. 4992 Glaser(Braun 
(Brasseur). & Leibreich). 
11,—Time for entering Opposition expires Tuesday, 
November 21, 1882. 
No. Name. No. Name. No. Name. 
1882 | 1882 | 1882 
3009 | Morton. 3086 | Wirth 3320 | Clark 
3010 | Debenham. | (Schmidt). (Mason). 
| 3012 | Saunders. 3113 | Cox. 3334 | Matthews. 
3022 | Wyley and | 3120 | Davies. 3377 | Smallwood & 
| Collins. 3122 | Clark Cooper. 
3023 | Moss. | (Haegele). | 3499 | McAuley. 
3027 | Vernon. 3149 | Mallett. 3540 | Hargreaves. 
3032 | Jenkins and } 3251 | Clark 3620 Engel 
| Morgan. (Mounié). | (Lampe). 
3037 | Drake and | 3255 | Gardiner. 3733 | Parini. 
| Muirhead. | 3306 | Lowcock & } 3746 | Heywood and 
3045 | Whytehead. Taylor. Spencer, 
3060 | Barron. 3316 | Lake 3801 | Hummel 
3067 | Carr. | (Knandt). (Hallstrom). 
3080 | Hopkinson & | 
Hopkinson. 





ENGINEERING. 


[Nov. 3, 1882. 








No. 
1882 


No. Name. Name. 





4256 | Toye. rte. Wilson, & 
332 | Hendry and Pirrie. 
Melville. field and Thompson, 
4399 | Buckland. Symes, Pitt (Miller 
| & Diehl). 


PATENTS SEALED. 
I.—Sealed October 27. 














No. | Name. Name. 

“1882 | 

2265 | Hinks. 

2271 | Imray 

(Morel). 

| 2286 Kennedy. 
2353 | King (Reber 

20s | 


& Irwin). 
| Egells and 
|  (Broussier). |  Kux. 
| Wharton. 2419 | Akester. 





Tweedale. 
Lehany. 
Newton 
(Chameroy). 
Beaumont. 
Webb. 
Brewer 
(Riidiger). 

Boult 


| 
Williams. Jenatzy- 
| Haddan (De eleux). 

| (Soulages). Smiles. 
| 


2040 





2059 


2060 
2061 
2070 
2071 (De ix). Huntington 
Somieae’ | Pitt and Koch. 
Bell (Katte Johnson 
Brownlee, 


2077 1). (Kay) 

Lake (Albro). 

Lake (Cross). 
lark 
(Donner). 


2101 | : 
2174 Crombie, 
| Powell, and 


Peck). 





2186 | Lea. | 
2246 | Lake (Roy). | 


Il.—Sealed October 31. 








No. | 


1882 
2123 


Name. Name. 





Haddan. Greenwood & 
(Riickert). | Ramsden. 
Bishop and | Ellis. 
mn. | Maynard. 
Von Naw- | | Wright 
rocki | | (Findlay). 
(Geist). (Peshine). | Haddan 
| Aspinall. Charlton & | (White). 
| Lake | Wright. | Laycock. 
| _ (Fletcher). | Yon Naw- Abel 
Davison. rocki (Beissel). 
3 | Bowen and (Maringer). Rousseau. 
| Miller. 2205 | Clark. 


Spence and 
Guelton. 2261 | Beck Spence. 
| Von Naw- (Rolland). Bickford- 
|} rocki 2343 | Lake Smith and 
| (Brecher). | (Gowing). Smith. 
| Taylor and | 2433 | Greenwood. Henderson 
Leyshon, | 2536 | Taylor and (Grataloup 
Jensen(Havi- Taylor. and Ley- 
land). marie). 


Mullings & 
Whiteley. 


Bussey. 











| 





FINAL SPECIFICATIONS FILED. 
Oct. 21, 1882. Nos. 1902, 1909, 1912, 1913, 1915, 1916, 1917, 1918, 
1924, 1925, 1930, 1962, 1973, all of the year 
2 
23, 
24, 
25, 


26, 


1882. 
1944, 1948, 1950, 2267, 3048, all of the year 
Db} 


1882. 

1935, 1936, 1938, 1940, 1941, 1942, 1945, all of the 
year 1882. 

1946, 1947, 1951, 1954, 1957, 1960, 1966, 1969, 
1972, 1977, 2011, all of the year 1882. 

1691, 1964, 1968, 1971, 1974, 1978, 1981, 1992, 
1995, 2007, 2024, 2038, 2058, all of the year 
882 


1882. 

1458, 1740, 1806, 1982, 1984, 1985, 1993, 1996, 
1998, 1999, 2002, 2018, 2019, 2030, 2048, 2057, 
3282, all of the year 1882. 


27, 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 





| 


No. | 


1879 
4165 


Name. No. | Name. 


1879 


No. | Name. 


1879 

4200 | Pieper (Sch- 
wartzkopff). 

Pieper (Sch- 
wartzkopf ). 
bel 


(Hock). 
Nesbit. 
Justice 

(Hegeler & 

Matthiessen 
Pigall. 





Clark 
(Barclay). 
Davies, 
Hall. 
Young. 
West. 
Morrell. 
Littlehales. 
Baker. 
Ransome 


4229 | Engel (Klin- 
kerfues). 
4232 | Richards and 
| _ Atkinson. 
4233 | Hazlehurst. 
4236 | Simon 
(Kuechen, 
Kuechen, 
& Kuechen) 
Aylett. 
| Bevitt. 
Portebois. 4245 | Emden. 
Waddington. } 4248 | Wilson 
Hall & Hob- | (Dorner). 
4251 | Van de Water 
k 


4252 e 
(Lascols). 

4260 | Jones. 

Joy. 4262 | Mullings. 

De Pass (La | 4264 | Kilburn. 

Société H. | 4265 | Lawrence 

Galante et | (Wilkins). 

ls 4269 | Sommerville 

& Malcolm. 


4167 4201 
4168 
4171 
4173 
4175 
4176 
4177 
4178 


4203 


4204 
4206 


4240 
4243 
4181 
4188 


4189 
4190 
4191 


Thompson. 
Crighton. 
Carmount. 
Bell & Cole- 

nan. 
Brooksbank, 

Brooksbank, 
and Birks. 
Mills and 
St 


son 
= 

(Dupré and] 

Hake). 
4195 
4197 
4198 





Ds 
Gunson. | Welker. 








II.—Through Non-Payment of the Seventh Year’s Stamp 
Duty of 1001. 





No. 
1875 
3603 


No. 
1875 
3632 


Name. Name. Name. 





Parlby. 
Brownhill & 

Smith. 
Lyttle. 
Fenby. 
Dyer. 


Thornton & 
b Thallon. 
3615 3649 | Aird. 
3653 | Bradbury & 
3621 . Lomax. 
3660 | Heywood. 














PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED, 





No. 


1879 
4402 
4479 
4367 
4370 
4393 
4400 


Name. Name. Name. 





Nast. Barbour, 
Barnard. 
Hastie. 
Wallace. 
Macarthur. 
Lake 


Emerson. 
Stanley. 
Coombe. 
Weir 
Weir. 

Worrall. 
Worrall. 
Tatham and 


eap. 

Mardcch. 

PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007, HAS BEEN PAID AND REGISTERED. 


and 

Kirkham and 
Hersey. 

Heron (un- 
registered), 


Houston & 

"homson). 
Whitehead. 
Johnson. 


4412 
4514 























No. | 


1875 
3715 


No. | Name. | No. | Name. Name. 
1875 | 1875 
3747 | Field. 3771 
3704 | Cleland. 

3728 | Twibill. 
3719 | Brown. 


NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATIONS. 


J. W. Plunkett, London. No. 643 of 1882. Appliances for gas 
burners, &c. W. Plunkett has applied for leave to file a disclaimer 
and memorandum of alteration of certain parts of the specification ; 
any person intending to oppose such application must leave par- 
ticulars in writing of their objections at the Office of the Attorney- 
General, 1, New Court, Temple, London, within twenty-one days 
—_ date of the London Gazette in which this notice is pub- 

ished. 

A. 8. Hallidie, Live land San Francisco, U.S.A. No. 5107 
of 1879. Tramway and road car traction, &c. A. S. Hallidie has 
applied for leave to file a disclaimer and memorandum of altera- 
tion of certain parts of the specification ; any person intending to 
oppose such application must leave particulars in writing of their 
objections at the office of the Attorney-General, 1, New Court, 
Temple, London, within twenty-one days from the date of the 
London Gazette in which this notice is published. 

A. S. Hallidie, San Francisco, U.S.A. No. 4666 of 1879. Wire 
rope tramways, &. A. S. Hallidie has applied for leave to file a 
disclaimer and memorandum of alteration of certain parts of the 
specification ; any person intending to oppose such application 
must leave particulars in writing of their objections at the office 
of the Solicitor-General, 11, New Court, Carey-street, London, 
within twenty-one days from the date of the London Gazette in 
which this notice is published. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING OCTOBER 28, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specification Drawings 
iz stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specijications may be obtained at 38, Cursitor-street, 

thancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. Reaper 
CK. 





Chesterman 
(unregis- 
tered). 


| Newton 
(Verdié). } 

3770 | Ward. } 

3838 | White. | 








1881. 

5387. Steam pagine, &c.: H. B. Young, London. 
{6d. 7,Figs.)—Acylindrical enlargement is formed between the 
high and low-pressure pistons in a vertical inverted compound 
tandem steam engine, the low-pressure cykinder being placed above 
the high-pressure cylinder. The cylindrical enlargement excludes 
steam from a part of the area of the upper face of the high-pressure 
piston, and there will be a greater pressure during the upstroke, 
which may balance the weights of the pistons, piston rod, connect- 
ing rod, and crank. The exit of the exhaust steam from the 
cylinder to the condenser is regulated by a multiported valve 
either self-acting or mechanically actuated. The crankshafts for 
driving dual propellers are mounted one above the other. (De- 
cember 9, 1881). 

1882. 

920. Making and Utilising the Gases Arising from 
the Distillation of Coal: R. Dempster, Senior, and J. 
Dempster, Elland, Yorks. [2d.}—Gas retorts are erected in 
the immediate neighbourhood of steam boilers and furnaces and 
suitable connecting apparatus convey the gases, the tar and the 
ammonia having been first extracted, to the boilers and furnaces. 
(Protection not allowed. February 25, 1882). 


938. Prevention of Railway Accidents by Break- 
age of Drawbars: W. H. Turnbull, Longton, Staff. 
(2d.]—Relates to a drawbar with eye-holes on each side head of 
drawbar, which eye-holes are used for the purpose of hooking in 
safety chains. Also to a small iron plate with a nut behind it fixed 
on the drawbar under the wagon, so that if the drawbar breaks 
loose at the end, the strain will be taken up by the nut and plate, 
and afterwards by the safety chains if required. (February 27, 
1885 


1046. Machines for Cutting Holes in and chaging 
Metal Plates: J. Rowland, Sunderland. [6d. 10 Figs.) 
—tThe sliding blocks carrying the shear blades are made straight 
across the bottom edge, and the bottom edge of the slide never 
comes lower than about an inch above the upper surface of the 
plate being operated upon. The moving shear blade enters the 
space between two fixed blades, either fitted separately or forming 
together the jaws of a die, when making the cut. The moving 
shear blade and the two fixed shear blades are made of a curved 
form when 8 circular or oval-shaped hole is required to be cut. 
(March 4, 1882). 


1103, Carding Engines: A, Holden, Gorton, Lanc. 
(6d. 1 Fig.}—The object of this invention is to provide improved 
appliances for removing leaf and other impurities from the back 
or feed end of a carding engine, to clean the fibre more efficiently 
at the front or delivery end of the machine, to reduce the number 
of times of stripping and grinding the main cylinder, and to card 
a larger quantity of fibre in a given time. (March 7, 1882). 


, Soonring on to Buildings Sheets of Zinc, 
Metal, &c.: T. W. Helliwell, Brighouse, Yorks. [4d. 
5 Figs.]—The edge of each sheet intended to be fixed is turned up 
at right angles, the edges of two such sheets are placed together, 
leaving a small space between them for expansion and contraction 
and for a screw or nail to pass, and over the two edges a cap or 
hollow bar is placed. A screw or nail passing through the cap 
and the space (before mentioned) is screwed into the wood or iron- 
work supporting the several sheets. (March 7, 1882). 





1146. Actions of Pianofortes, &c.: A. Squire, Lon- 
don, [6d. 6 Figs.|—(1) Relates to checking repetition actions 
the spring being regulated by a screw and loop, a wedge band. 
bent wire, or a stiff joint. (2) Relates to regulating and 
strengthening the sounding board by means of bars, made to bear 
ea), the sounding board by means of screws or wedges, (March 9, 
1882), 


1191. 
Dynamo or 


Regenerative Capacity of 
ford, London. " 


the 

—— &R Machines: T. J. Han 

T. A. Edison, New Jersey, U.S.A.) [6d. 
7 Kigs.|—The invention has for its object the provision of means 
for automatically — the generative capacity of dynamo 
hines to date the addition or removal of lamps ina 
multiple arc system. It isan improvement upon the method de- 
scribed in Letters Patent 2482 of 1881. The figure represents 
groups of lamps arranged in multiple arc upon conductors branch- 
ing from the mains 1 and 2. In one of each pair of branches is 
— an electro-magnet B provided with an armature f. The 

eld circuit is a shunt from the main conductors, and it embraces 
a set of resistances R, R!, and R2, one for each branch circuit, 
Around the resistances are shunt circuits b, e, d, to the armature 
levers f and their front contact stops i, by the openin or closing 
of which by the electro- nets B, the power of the field m et is 
diminished or increased. The apparatus operates in the following 
manner: When there are too few lamps in circuit to enable the 
magnets to attract their armatures the minimum current will flow 
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through the field circuit, but after a certain number of lamps have 
been added to any particular group (for example, in circuit 7 and 
8), the magnet of that group will be sufficiently excited to attract 
its armature and close the circuit. This will cut the resistance 
R, outof circuit and strengthen the field magnet, whereby the 
electromotive force of the generator will be increased to the 
proper degree for supplying all the lamps of that group. As 
the lamp circuits are broken the reverse action takes place. In 
lieu of cutting out and throwing in resistance the electro-magnets 
may be used to close and open different circuits around the field 
magnets. Another part of the invention relates to the use of gra- 
duated orsuccessively acting contrivances for regulating the electro- 
motive force of the machine. Electro-magnets of graduated power 
arranged ina variety of ways in connexion with the main con- 
ductors operate to cut out resistances in the fleld circuits in suc- 
cession as a greater electromotive force is required. To prevent 
undue incandescence in the lamps owing to an increase of speed of 
the motor and consequent augmentation of electromotive force, an 
electro-magnet is placed in multiple arc from the main leads, and 
opens and closesa circuit around a resistance in one of the mains 
or around the graduated magnets in such a manner as to weaken 
the power of the field circuit. Without the illustrations belonging 
to this part of the invention the devices cannot be readily de- 
scribed. (March 11, 1882). 


1193.‘ Machines for Crushing or Bresking Stone, 
Ore, &c,: W. R. Lake, London. (7. 4. Blake, New 
Haven, U.S.A.) [2d.]—This invention consists of a vibrating 
jaw, to which the power is applied, and a stationary jaw ; betweon 
these are placed two swinging jaws upon axes parallel with the 
axes of the vibrating jaw. The motion is communicated through 
the material to be crushed to the first swinging jaw, and similarly 
to the second swinging jaw, the fixed jaw serving as a resistance 
for the whole. (March 11, 1882). 


1315. Man) Condensed &c,: W. F. 
Sweetland, Hendon, [4d.)—Gelose or other gelatinous ma- 
terial isadded to the milk during the process of concentration, 
causing the milk to assume a gelatinous or desiccated character. 
(March 18, 1882), 


1322. Drying by Cold Process Printing on Tin, 
Zinc, Brass, &c.: H. Mathieson, London, [2d.)—Two 
ounces of borate of manganese and two drachms of sulphide of 
manganese are boiled for two hours in a gallon of linseed oil. 
When it is cool the dregs are mixed with a convenient quantity of 
Frankfort black, ground, pounded, or mixed to a thick paste, and 
when applied to the roll is mixed with a little of the aforesaid 
boiled aL (March 18, 1882). 


1323, Transferring Printed Designs from Paper, 
&c., to Sheets of Tin, Zinc, Brass, &c.: H, Mathieson, 
London. [4d.)—A sheet of paper is dip in a solution of 
sugar, water, gum, and glue, which causes the paper to take the 
varnish next applied without blistering and is then hung up to 
dry. The paper so prepared does not expand when the printing 
thereon is being transferred to the metal plates. (March 18, 1882). 


1328. Electric Si Apparatus, &c.: L. J. 
Crossley, Halifax, Yorks, J. F. m, Bradford, 
and W. Emmott, Halifax. [6d. 4 Figs.|—Has reference 
to improvements in magneto-electric signalling apparatus for use 
in telephone exchanges, &c. By means of this arrangement the 
subscribers to a telephone exchange are enabled to transmit a dis- 
tinct and separate signal to advise the exchange operator that the 
wires are free. Also by the employment of relays placed in the 
central office, such currents may be transmitted as will enable a 
subscriber to disconnect his wire from the last subscriber with 
whom he spoke and place both lines in connexion with the switch 
board without the intervention of the operator. In carrying out 
the invention the ends of the wire of the magnet coil A, Fig. 1, 
are connected respectively to pins P, P!, Fig. 2, the latter being 
insulated from the metal body of the bobbin and connected to the 
spindle S. This spindle is also insulated from the bobbin and 
carries a cam C which revolves with the coil, and at each revolu- 
tion makes contact with the springs J, J}. By employing a suit- 
ably shaped cam the currents induced in the armature may be 
taken off in any position of rotation, and thus all the positive cur- 
rents or all the negative currents, or all of both, may be taken off 
at will by interposmg in the circuit a “ring off” key K, Fig. 2. 
Connected up as shown the depression of the key will send only 
currents of one direction to line, while if the key be not depressed 
currents of both directions will flow to line. Referring to Fig. 3, 
which represents an indicator to be placed in the central exchange 
M is acurved magnet held in position by gravity over coils of wire 

The magnet will not be deflected by the rapidly alternating 
currents transmitted through B if the key be in the position 
shown, but immediately the key is depressed the magne becomes 
deflected, the contacts H fall into mercury cups N and close a 
local circuit L, in which may be placed a bell indicator or other 
means of attracting the attention of the attendant. By using a 
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larised relay the subscriber can disconnect his line and connect 
it to the switch board by arranging the relay so that the currents 
of one direction transmitted from the magneto machine shall de- 
flect the tongue of the relay to a stud connected with the switch 
board, the tongue being connected to line. The system is also 




















applicable to the working of electric signals on railways instead of 
using batteries, the ‘ring off’ key enabling the operator to 
transmit currents to indicate ‘‘ line clear,” “line blocked,” &c., as 
required. (March 18, 1882). 


1335. Springs for Railway Vehicles, &c.: A. J. 
Boult, London. (/. D. Thomas and L. F. Requa, New York). 
(6d. 4 Figs.]—A hollow india-rubber ring is so made as to be 
adapted to be charged with. compressed air, and to be held at its 
opposite endsjonly, and be freely exposed on its sides and capable 
of free lateral extension and contraction under the varying action 
of the load. A sustaining web of canvas or other material, arranged 
in a sinuous or fluted form, is embedded within the rubber or 
elastic walls, which allows the spring to expand to a great degree 
before any appreciable strain is exerted upon the web. (March 18, 
1882). 

1341. Thrust Bearings for Screw Propeller Shafts, 
&c,: J. Wills, Leicester. [éd. 16 Figs.|—A series of balls 
or rollers rotate freely between the end of the rotating shaft ora 
disc on the end of the shaft, or fixed to any part of the shaft anda 
corresponding stationary disc. (March 20, 1882). 


1344.* Sapperting and Adj the Back Rests 
of Bassinet Perambulators, &c. : S. Whitehouse, 
Birmingham. (2d.)—Relates to the supporting and adjusting 
of the heightof the back rest, the adjustment being effected by 
the use of onehand only. (March 20, 1882). 


1345.* Coup! for Joining of Wire: D. 
Bremner, London. (2d.}|—The coupling consists of two pieces 
of metal identical in shape and capable of interlocking, the inter- 
locking being obtained by means of inclined surfaces or tongues or 
grooves. Before or after being placed on the coupling piece the 
extremity of each wire is bent at an angle to'prevent it from slip- 
ping through the coupling. (March 20, 1882). 


1347. Machine for Generating Electric Currents: 
8S. E. Phillips, London. (Partly acommunication from W. 
C. Johnson, Mentone). (4d.J—It is pe that by this arrange- 
ment a given weight of generating conductor can be wound into a 
smaller space than by the usual methods. On the outer edge of 
a disc, preferably of metal, either a single or double circle of coils 
are fixed, one circle on each side of the disc. Ora single circle of 
coils is made to drop into openings cut in the disc in addition 
to the other coils. Square or angular bars are made use of by 
preference for winding the coils. (March 20, 1882). 


1350. Looms: A. Priestman and J, Ackroyd, Brad- 
ford, Yorks. (6d. 5 Figs.|—A bearing bar is placed across the 
loom immediately above or below and parallel with the axis of the 
beam upon which the warp is placed. The break ropes are secured 
to the bearing bar instead of to the ordinary levers, and pass round 
the warp beam in the usual manner, and the warp from the beam 

passes round the underside of the bearing bar, and then over the 
ack rail of the loom to the ~*~ and healds. This arrangement 
allows the warp to be let off the beam with more regularity than in 
the usual arrangement. (March 20, 1882). 


1351. Binding for Scaffolding: J. Rettie, London. 
(4d. 3 Figs.}—This invention relates to a method of binding 
scaffolding, in which a chain tightening wedge and tube are em- 
ployed. (March 20, 1882). 


1352." Ap atus for Receiving Money, &c.: H. T. 
Davis, Ne gton, purses. (4d.]—Improved apparatus for 
checking money received, in which the fare may be deposited and 
registered by a figure being displayed, and by the ringing of a 
bell. (March 20, 1882). 


1353." Hoisting Crabs and Lifts: A. Clark, London. 
[2d.}—Improvements in hoisting crabs and lifts, whereby the drum 
or barrel on which the chain is wound is dispensed with. A 
toothed pulley and guitle pulleys are employed instead of the usual 
drum or barrel. (March 20, 1882). 


1354, Treatment of Flour, &c.: F. H. F. Engel, Ham- 
burg, Germany, (/. Lange, Neumihlen, Prussia). [4d.)— 
This mvention has for its object the manufacture of moulded or 
rolled articles out of flour. The articles gain a stone-hard struc- 
ture, and can be polished, coloured, &c. (March 20, 1882). 


1357.*_ Securing Door Knobs to Spindles: J.Thom, 
Wolverhampton. ([2d.)—This invention dispenses with the 
common set screw for securing door knobs on spindles, and a 
Square spindle with a screw thread run upon the angles is substi- 
tuted. Upon this spindle runs a nut or collar with a screwed con- 
centric plug projecting from it, the knob being suitably formed 
to receive the said nut and plug. (March 21, 1882). 


1360. Gas Motor Engines: H. Sumner, Manchester. 
(6d. 7 Figs.|}—Combustible gas and air are drawn together into a 
suitable chamber by an outstroke of the engine, and are there 
intimately mixed. They raed into the cylinder by a suitable valve 
and are compressed in the usual manner. The products of the 
combustion are emitted by an exhaust valve placed beside the 
inlet valve on the back cylinder cover. Referring to the figures, 
Fig. 1 is a view of the rear end of the gas engine, and Fig. 2 isa 
side elevation showing the cylinder and valves. Combustible gas 
and air are drawn together by an outstroke of the engine into the 
chamber A, the gas entering by small holes, by which the current 
is broken into fine streams, facilitating its admixture with the air. 
The mixture passes to the cylinder E through the valve B and 
passage D. The products after the combustion are emitted through 
an exhaust valve in a casing F, placed beside the inlet valve on 
the back cover. Both of these valves are worked from one set of 
cams C C, two cams being placed side by side on one revolving 
or boss H, and are adjustable with relation to one another. 

he boss H is carried by the side shaft I, which is situated ata 
lower level than the centre of the cylinder, ard can be fixed in 
either of two positions which correspond respectively with the 





motions of the piston when the engine is running forward or back- 
ward. The shaft I is arranged longitudinally of the engine and is 
driven by wheels with skew teeth. The igniting slide M is 
operated from the shaft by the eccentric L, fastened to a driving 
Pp te, keyed upon the shaft I by a bolt, the plate having two 

oles, and, according as the eccentric is bolted to one or the other, 
the igniting slide in ition for the forward or backward 
motions of the engine. us by moving the eccentric L, the boss 
H, and the cams CC, the engine can be easily reversed. The 
igniting slide M contains an igniting cell Q, and has a vertical 
































reciprocating motion against a face formed on the cylinder. The 
valve has also a passage 8 opening into a groove in the cylinder 
face, in such a position that it communicates with the port R 
slightly before the cell Q comes opposite the same port. This 
groove 8 communicates with the back of the cavity Q behind the 
ignited flame, and just before the explosion a small portion of the 
compressed charge passes down the groove and projects the flame 
directly into the cylinder E. (March 21, 1882). 


1363. Secon Batteries : F. Maxwell-Lyte, Lon- 
don. (4d.)—Electr for secondary batteries are made of in- 
soluble, or only slightly soluble lead salts, such as the haloid salts 
of lead, fused and cast into plates, which are then “formed” in a 
solution of sulphuric acid in the usual way. Such electrodes may, 
if desired, be cast upon central cores of wire, or be run into a net- 
work of wire or porous carbon. Soluble lead salts are also run into 
any suitable rous material, and converted within the res 
into an insoluble salt by immersion in a saline solntion. Plates 
so formed are built into batteries with separating diaphragms of 
porous paper, cloth, &c. (March 21, 1882), 


1364. Wheels: J. Tayler, Wigan, Lane. [6d. 10 Figs.) 
—On the outer part of each felloe is placed a suitable iron cap 
having a projection on the top. The tyres are formec with a 
recess or groove inside, heated and placed over the caps and con- 
tracted on the felloes, The ends of the spokes are capped with iron 
and screwed into the cap, and the other ends of the spokes are 
capped with square taper heads which fit into suitable recesses in 
the boss. (March 21, 1882). 


1366, Wor Telephonicand Telegraphic Appa- 
ratus: A. E, po Bang mdon. [éd. 2 Fige|—Telep onic 
receivers and instruments of a similar character are put into 
operation by the varying strength of an electric field, when the 
instruments are not connected to an electric cirouit. It has gene- 
rally been considered that such differences of potential were 
generally too feeble to be of practical utility, but the patentee 
claims to have discovered that the electric field produced by a body 
charged to a high potential, even if the body be exceedingly small 
in comparison with its field, can be utilised for operating telephone 
receivers. In Fig. 2, A represents a wire insulated from the wall 
F of the, room, the Fig. 1 depicting by dotted lines the equi- 
potential surfaces of the body A when charged. T is a telephone 
receiver of the kind described in Letters Patent, March 29, 1881, 
1395. A is supposed charged to a high potential by connecting the 
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wire B with one terminal of the induction coil described in the above- 
mentioned specification. The electric condition of T will then 
vary with the electric potential of A, as a whole, but if one of the 
plates t! is furnished with a conductor t* of a length of 12m. or 
more (usually 3 ft.), the end of the conductor will occupy a surface 
of the electric field, which has a different potential to that of the 
surface occupied by the plate ¢ or ¢!, and under these conditions 
the receiver will reproduce speech transmitted through the line 
wire B, in whatever part of the room itis held. When a magneto- 
telephone receiver such as that shown at T? is used, the conductor 
should be in connexion with one end of the telephone helix. 
For using receivers in various parts of a large room, the line wire 
should have a number of terminals, each brought into the neigh- 
bourhood of the receiver, such as A, Al, A2, A3, or metallic bodies 
connected with earth, such as gas chandeliers or brackets may 
be employed in place of the terminals. (March 21, 1882). 


1367. sretirg Se Connexions for Electrical 
Currents: A. E. Ibear London. (6d. 1 Fig.j—In the 
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patentee’s opinion, the disturbances which occur upon telegraph 
and telephone lines, and which are commonly attributed to 
induced and natural earth currents, are in the main caused by the 
differences at the two ends of the line in the ‘‘ earth” potential 
due to the difference between the number and electric character 





of other lines put to earth at the two places. The distinguishing 
feature of the invention is to obviate this fault by placing the earth 
plates of all the lines at each place in the same bee | of water. In 
carrying it out, the usual precaution to secure g' earth must be 
taken. The figure represents a number of lines a, al, a2, a3 be- 
tween two places B and P, and t, t!, &c., telephones or other instru- 
ments worked upon the lines. The earth connexions are, for con- 
venience, brought together in the form of a cable, and afterwards 
are made to diverge as they enter the water. (March 21, 1882). 


1368. Electrical Cables: A. E. Dolbear, London. 
(6d. 3 Figs.j}—The object of the invention is to minimise the 
extent of contact surface between an electric conductor and its 
insulating covering, and thereby accelerate the working of the 
conductor. The ideal form of cable made under this invention 
would consist of a non-conducting pipe with the conducting wire 
supported centrally in it, and approximately to this construc- 
tion the cable shown in the two figures is designed. Around the 
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conductor a is wound spirally a cord of cotton, or similar material, 
preferably hard twisted, its junction being to prevent the collapse 
of the oe pipe d. When the pipe is sufficiently strong the 
spiral is omitted, and the conductor allowed to lie in direct con- 
tact with the pipe. The further protecting and sheathing of the 
cable may be of an approved construction. It is found advan- 
tageous to form the pipe d of several thicknesses of paper rendered 
waterproof, and cemented by india-rubber cement. (March 21, 
1882). 


1370. Improvements in Spinning Machinery: J. 
M, Howson, Drighlington, Yorks. (6d. 5 Figs.]—This 
invention has for its object the adoption of the frames used for 
spinning long stapled fibre to the spinning of short stapled fibre, 
and for the better spinning of long stapled fibre. This is ac- 
complished inthe draughting part of the machine, the thread or 
yarn being brought into direct line from the nip of the rollers with 
the ht spindles by one of two methods described. (March 
21, 1882). 


1371.* Appliance for Taking Measurements, &c., 
for Cu out Clothes: J. er, London. (2d.)— 
—This invention relates to the construction of patterns which are 
adjustable in size in every required direction, and which when 
fitted to the person can be maintained in their adjusted position 
and the patterns cut from them. (March 21, 1882). 


1372,.* Coffins. &c.: H. R. Allen, Indianapolis, 
U.S.A. ([2d.]—The coffins, &c., are formed out of paper pulp 
by suitable press or die. To render the pulp impervious to water 
it is mixed with resin, pitch, gutta-percha, &. (March 21, 1882). 


1373. Raituag Chairs: H. Bridgewater, Watford, 
Herts. (6d. 10 Figs.}—The face of the jaw against which the 
key or wedge is to be driven is cast with bevelled ends to compress 
the key as it is driven in and with horizontal or vertical recesses in 
its face which will allow of the key or wedge expanding from its 
compressed state, when driven home, and filling the recesses, thus 
forming obstructions to the endway and vertical motion of the key 
or wedge. (March 21, 1882). 

1374. Looms for Weaving: J. Stansfield, Colne, 
Lane. [6d. 2 Figs.|—The order of succession in which the 
healds are actuated in weaving known as ‘‘ shedding motion” is 
changed, by which means a positive steady action in the upward 
and downward movement of the healds or heddles is given, allow- 
ing of working three, four, five, or more shafts with tappets. A 
bevel wheel is secured on the low shaft of the loom which actuates 
another bevel wheel secured on a cross shaft on which are fitted 
tappets to work the healds or heddles, and each tappet is made 
with a plate on which are cast projecting rims, leaving a groove 
between the rims forming a guide in which works a small friction 
pulley fitted and working on a stud secured in an arm of the 
treadle lever, and which, through the revolving action of the tappet, 
gives the required up-and-down action tothe treadle. Thegroove 
holds the treadle down until the shed is required to be made, the 
sheds being regulated by the size of ,the tappets. The fulcrum 
of the treadle works on a stud fit in a frame ; the end of the 
arm of the treadle near the tappet is made with a half-moon to 
which is secured a band which takes the curve of the lifting and 
lowering motion, the other end of the band is secured to the frame 
of the heald. A band which — over pulleys working on studs 
secured to the top rail of the loom is fastened to the other end of 
the treadle. (March 21, 1882). 

1375.* Locks: J. H. Black, London. [2d.]—The ordi- 
nary key bolt and keyhole are dispensed with, the locking apparatus 
being contained within the knob of the lock. (March 21, 1882). 


1376.* Spike Holes of Casks, &c.: W. Watts, Lon- 
don, ([2d.)—A bush-or socket consisting of a tube of brass is 
fixed in a hole in the stave of the cask. The tube has, externally, 
a broad flange which is countersunk into the wood and fastened 
down by screws. (March 21, 1882). 

1377. Producing Ammonia from Coal, &c.: W. 
Young, Peebles, N.B., and G. T. Beilby, Midcalder, 
N.B. [ls.8d. 29 Figs.|—The ammonia is produced from coal, 
shale, ironstone, and other bituminous or carbonaceous matters, 
containing nitrogen, by decomposing or burning the carbon result- 
ing from the distillation at such a temperature and in the pre- 
sence of such an excess of steam, either alone or mixed with air, 
&c., as will burn the carbon and will eliminate the nitrogen as 
ammonia. The oils resulting from the distillation of coal are also 
treated in a similar manner. (March 21, 1882). 


1378. Waterproof Garments: G, Mandleberg, H. 
L. Rothband, and S. Mandleberg, Manchester. (6d. 
3 Figs.|—Relates to the form, construction, and arrangement 
having the object of ventilating, making them reversible and of 
holding them down to prevent the wind from acting upon the 
inside of them, and shaping them at the same time to the body of 
the wearer. (March 22, 1882). 


1382.* Apparatus for Drawing off Water, &c.: C. 
Fisher, Loughborough. (2d.)—A syphon pipe is fixedin a 
cistern, wherein the water is always kept ata fixed level by means 
of a ball tap, the longer leg of which is connected with a draw-off 
pipe below the cistern. The syphon pipe is made in two parts 
oined by india-rubber tubing, and the shorter end is connected 
means of a chain to one end of a lever, weighted and so 
arranged that it holds the bend of the pipe above the level of the 
water when not required for use. (March 22, 1882), 


1383.* Manufacture of Healds tor Looms: J.Green, 
Blackburn. (2d.}—Small endless bands or rings of vulcanised 
india-rubber, through which the twine is merely passed in the form 
of a loop without any knot whatever, is substituted for the metallic 
or glass ‘‘ mails,” (March 22, 1882). 

1384. Tip Wagons, &c.: W.March, London. [2d.)— 
The hinder ends of the sides of the frame are constructed of iron 
or steel, and bent outwards and downwards, forming two spurs, to 








438 


ENGINEERING. 


(Nov. 3, 1882. 











the outer ends of which are fastened axle arms upon which the 
hind wheels revolve. (March 22, 1882). 


1385, Electric Contact-Making Thermometer: J. 
Formby, Lance. [6d. 3 Figs.}—A peg or bar, which supports 
rollers made of cork fitted tightly on the peg, is fixed to a frame. 
Fine metallic wires hang from these rollers, supporting at their 
lower ends a crossbar from which a ther ter is pended, 
and whichin its normal position is horizontal, and allows any 
variation in the height of the mercury or spirit column to alter 
its position so as to make or break electric contact at any required 
temperature, maximum or minimum, or both, (March 22, 1882). 


1386. Machines for Separating Cream from Milk, 
&c.: G. M. Allender, London, and W. E. Crosby, 
Chelmsford, Essex. (2d.)—The separation is effected by the 
centrifugal action of a revolving drum, when the cream and skim 
milk are each drawn off separately. (March 22, 1882). 


1389. Ap tus for Fil Liquids, &c.: F. A. 
Bonnefin, London. [6d. 17 Figs.)}—Consists in various im- 
proved constructions of the apparatus forming the subject of 
Patent 3019 of 1877; the filtration of liquids and separation of 
solid matters therefrom being effected by capillary action taking 
place through or among fibres forming elastic fabrics held between 
surfaces of a yielding material such as india-rubber. Can be 
worked under pressure or by a vacuum, orboth. (March 22, 1882). 


1390. Driving, Regula , and gg ow Speed 
of Dynamo Machines: J. Rogers, London. [éd. 
11 Figs.}—The invention relates (1) to apparatus for driving a 
dynamo machine from the axle of a railway carriage in such a 
manner that the speed of the machine is maintained at a uniform 
rate at whatever speed the train be moving. This is effected by 
cone pulleys and a striking gear under control of an attendant. 
The apparatus is provided with reversing gear ; (2) to speed indi- 
cating apparatus in which a vertical spindle is rotated from one of 
the drums of the driving mechanism. The spindle is hollow, and 
is surmounted by a cap from which two arms project at right 
angles. The arms carry weights connected by chains to a cross- 
bar which is free to rise within slots formed in the spindle. The 
ends of the chains are attached toa spring encircling the spindle, 
which opposes the centrifugal force of the weights. The crossbar 
carries a rack into which a pinion on the back of the dial plate gears, 
and to which the indicating finger is attached. (March 22, 1882). 


1392.* Incandescent Electric Lamps: D. Graham 
and H. J. Smith, Glasgow. (2d.}—Filaments for incan- 
descence lamps are made in the form of an endless band or strip 
of carbon or other suitable material, and the two poles are con- 
nected to it at points equi-distant, or nearly so, from each other. 
In a modified arrangement the carbon is made in the form of a 


dise. (March 22, 1882). 

1394,* Chest Expanding Corset: H. M. Knight. 
London. [2d.J—Refers to the provision of straps which are 
passed across the back, under the arms, and over the shoulders. 
(March 22, 1882). 

1395.* Lamps for Bicycles, Tricycles, &c.: J. 
Lu Birmingham, (2d.|—The elastic metal clip is fitted 
with friction rollers, by which the lamp is supported on the 
rotating axis. Access is had to the interior by means of a sliding 
door at the side. (March 22, 1882). 


1396. Materials for the Purification and Deodori- 
sation of Sewerage, &c.: G. J. Andrews and F, H. 
Parker, London, [4d.)—The polluted matter is agitated simul- 
taneously with the injection into it of streams of hydrochloric acid 
and a solution of alkaline soda; it is then caused to flow toa re- 
ceptacle, at the entrance of which a solution of sulphate of iron is 
introduced, the combined process effecting the desired precipita- 
tion and deodorisation. (March 22, 1882). 


1397. Flower-Pot Stand for Windows, &c. : J, Fray- 
Grimmo, Leyton, Essex. [4d. 3 Figs.|—The object is to dis- 
pense with saucers. The pots are placed on a grating, through 
which the surplus water drains to a receptacle common to them 
all. (March 22, 1882). 


1398. Crimping Machine for Boots and Shoes: H. 
H. Lake, London. (G. P. E. Lenormand-Carpentier, Amiens, 
France). (6d. 5 Figs.|—This consists essentially of two vertical 
plates adjustable horizontally, each provided with a jaw at its 
upper end, and between which rotates a crimper which has four or 
more branches. (March 22, 1882). 


1399, Construction of Furnaces, &c,: J. Burch, 
Stockport, and W. E Manchester. (6d. 10 Figs.}— 
The figure is a section showing the hearth chamber with the bridge 
above and heating crucible of a reverbatory hearth. The reverba- 
tory furnace is of the swinging kind; A is the metal casing of the 
puddling section, Bthe reverbatory refining chamber, and B! is 
level hearth on which the purification and oxidation of the metal 
is effected. This portion of the furnace is caused to oscillate side- 
ways, being supported by two large hollow trunnions attached 
respectively to each end. Each trunnion rests upon a series of 
antifriction rollers, mounted in ring frames free to revolve and 
resting in semicircular grooves formed on upright standards. The 
hollow trunnions serve for the passage of the flaming gases from 
the fire chamber (not shown in figure) of the ordinary kind to the 
chimney or stack. There is a small space left between the flange 
plate on the trunnion and the fixed flange plate of the fire chamber, 
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and this space is covered by an annular band of asbestos, which 
prevents the ingress of cold air or the escape of the heated gases. 
There is a similar space between the other end of the furnace and 
the chimney. The direct course of the gases is interrupted by a 
low arch H, which extends across the middle of the chamber, and 
may be made solid up to the roof, but when there is a preparatory 
heating and melting of the metal the arch has the form of a bridge, 
and by this means two passages are formed, one above and the 
other below the bridge. On the upper side of the bridge a shallow 
trough-like recess I is formed, which recess answers the purpose 
of a crucible wherein the fresh charge is introduced and heated 
and melted, whilst the previous charge is being refined in the 
chamber beneath. The draught in the two passages is regulated 
by means of two dampers. Theswinging of the furnace is effected 
(preferably) by the use of revolving cams, whereby after each 
successive depression of either side, the hearth may be brought to 
a level position more suddenly, and then tilted slowly to the oppo- 
site side. (March 22, 1882). 


1400. Incandescent Electric Lamps; T. E. Gate- 





house,London. (2d.]—Refers to Specification 3240 of 1881, but 
instead of the compound filament of platinum and carbon bein 
employed in two parallel circuits, the two materials are arrang 
to form a continuous conductor or filament in the lamp. A con- 
venient arrangement isto attach to the conducting wires, her- 
metically sealed in the glass envelope, short lengths of platinum 
wire connected by a bridge or loop of carbon filament. To obtain 
the best effect each part of the conductor should have such 
dimensions that the resistance of the platinum, at ordinary tem- 
peratures, should be to that of the carbon in about the propor- 
tion of 3 or 5 to 100. Such a compound conductor may be intro- 
duced in the main conductor of a series of electric lamps so as to 
operateas a regulator. (March 23, 1882), 

1401.*_ Locking Devices for Miners’ Safety Lamps: 
J. Mc. K, Crossfield, Cumberland. 2d the 
improved locking detail is a small bolt fitted to the oil vessel, and 
pressed upwards by a spring which shuts as soon as this vessel is 
screwed home. It is opened by the application of fluid pressure. 
(March 23, 1882). 

1403, Gas Burners: J, Lewis, London. (6d. 11 Figs.) 
—Are improvements in those patented in 1881, under No. 1665, in 
which a cage of platinum wire gauze is used for the burner, from 
which the transmission of heat to the supply pipe is now prevented 
by the provision of a non-conductor between the two parts. 
Another improvement refers to fitting the supply pipe with an 
adjustable valve, to open or contract the passage of the bined 
gas and air. (March 23, 1882). 

1405." Electric Gas-Igniting Apparatus: J. W. 
Urquhart, London. (2d.)—Is the RR in a portable 
shape ofa battery, an induction coil, and a sparking arrangement. 
The main feature is the battery, which is termed a graphite-silver 
cell. The itive element is amalgamated zinc. The negative 
element is carbon coated with a paste of silver and finely divided 
carbon, formed in the following manner. To a mixture of nitrate 
of silver (sometimes sulphate of mercury is used) and powdered 
carbon is added hydrochloric acid, the result being a copious pre- 
cipitate of what is called by the patentee ‘‘carburetted silver in a 
chloric state.” The compound is freed from moisture and after- 
wards applied to the surface of the graphite plate. The cell is ex- 
cited by water or by asolution of chloride of zinc. (March 23, 1882). 


1406. Corkscrews: W. J. Holroyde, Manchester. 
(2d.]—A cone is fitted to the spindle above the screw for the pur- 
pose of splitting up the corks. (March 23, 1882). 

1407, Automatic Gear for the Prevention of Over- 
win : . T. Lewis, Aberdare, Glamorgan, and 
W. H. ey, Henley-on-Thames, Oxford. [6d. 8 Figs.} 
—lIs so arranged that the engineman cannot turn on the steam to 
the engine unless the reversing lever isin position for the winding 
machinery to be run in the proper direction. If the cage is being 
wound up the pit and the engineman neglects to shut off steam or 
move over his reversing lever in proper time, then one or both 
these operations are performed automatically by means of levers 





in connexion with the winding mechanism. (March 23, 1882). 
1408. Instrument to Facilitate the Administration 
of Fluids in the S m, London. (4d. 


tomach ; F. 
9 Figs.)}—Consists of a holder for the medicine, &., having a 
spout at one end for the mouth and at the other an air hole for 
regulating the passage of the fluid by the application of a 
finger. For thick fluids the holder is provided with an elastic air 
vessel for producing pressure. (March 23, 1882). 

1409, Armour Plates for Ships, &c.: H. Reusch, 
Dillingen, Prussia. [6d. 5 Figs.|—The object of this in- 
vention isto reduce the expense, to obviate the formation of blisters 
and the loosening of the steel from the frame, and to do away with 
the sharp edges of the steel plate. The figure is a vertical 
section of an apparatus for constructing compound armour plates. 
Aisa casing made of strong iron plates provided at the top and 
bottom with suitable clamps B BI. The bottom of the box is 
covered with refractory material C, upon which is placed a shell 
plate D. Ledges orside pieces are placed against the shell plate 








D, the edges of the ledges being turned towards each other. 
Against these ledges is placed the iron plate E, previously heated 
to a clear red heat, with three of its lower edges bevelled. Wedge- 
shaped pieces K are placed on the refractory material C, and are 
fixed in place by wedges. The plate E is lowered on to them, and 
by reason of the wedge is forced at the bottom against the afore- 
said ledges, and at the top it is held in contact with the ledges by 
the levers h. Strips of asbestos insure tight joints between the 
ledges and the iron plate to be covered with steel. (March 23, 1882). 


1410. Means of Ingress and Egress to Theatres, 
. in Case of Fire: U. Scott, London. [4d.)—Has 
reference chiefly to the formation outsidethe building of a balcony 
to each floor in communication with each other by staircases. 
(March 23, 1882). 


1411.* Flyers Employed in Spinning: R, C. Syk 
Cleckheaton, Yorks. (2d.)—On the top of the flyer is place 

a ring having a hook formed in a stud, through which the yarn is 
passed previous to being wound on the bobbin. (March 23, 1882). 


1412, Electric Lighting: O. E. Woodhouse and F. 

. Rawson, London. (6d. 32 Figs.|—Relates to improve- 
ments in incandescence lamps. (1) Fig. 1. One part B of the 
lamp globe is rendered reflecting by the application of silver 
or tinfoil, either inside the globe before exhaustion, or 
preferably outside, after exhaustion. When externally applied 
the silver is protected by a coating of copper, and that again 
by a coat of thin metal or varnish. Several other modifica- 
tions are shown in which different substances and means are 
employed to produce a partially reflecting or diffusing surface, 
(2) A lamp is formed in which the internal conductor consists of 
an incand t fil t, in series with which is a thin metal plate 
having its face towards the carbon polished for reflecting purposes. 
A modificatien retains the compound form of conductor but 
dispenses with the reflector. (3) Figs. 2 and 3 represent an im- 
proved mode of connecting the carbon filaments to the main con- 
ducting wires of the lamp. The wires terminate in thin copper or 
platinum plates which are notched as shown. The pieces notched out 
are turned up in such a manner as to hold the ends of the carbon 
in a slightly bent form. Numerous other contrivances to effect 








the same purpose are described and illustrated. (4) Figs. 4 and 
5 illustrate an undulatory junction spring clip for the attachment 
of the globe to a stand, for making a secure joint and immediate 
contact to the filament wires. e stand is constructed in the 
shape of a split metallic cylinder, each half insulated from the 
other and connected each to a line wire. The semi-cylindrical 


. 4, 
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clips are undulated in the direction of their length, and fit similar 
undulations in the interior neck of the globe. The ends of the 
filament holders are brought through the upper part of the neck 
and are led along the interior of the undulatory plug. When the 
lamp is pressed on to the cylindrical joint the latter opens by its 
elasticity, and makes electrical contact against the ends of the 
wires, the clip securely holding the lamp. (March 23, 1882). 

1413. Umbrellas, &c,: J. Willis, Bournemou 
Hants. (6d. 8 Figs.J—The flattened portion of the ti oo] 
the ribs are made at a tangent to the stick, instead of ial to it, 
and the knob at the extreme end of the rib projects outwardly, 
(March 23, 1882). 


1414, Pulleys and Wheels: G. W. Beynon, Read- 
ing, Berks, (td. 9 Figs.|—These are constructed with a rim 
turned inward from the periphery towards the axle, and the hub 
attached thereto by a thin corrugated metal disc, or by spokes. 
(March 23, 1882), 


1415. Ships’ Rudders: Sir J. E. Commerell, Lon- 
don. (6d. 11 Figs.}—The object of the invention is to provide 
a serviceable rudder capable of being readily fitted toa ship at 
sea should the rudder in use be rendered useless, For this pur- 

a metal rudder is placed in position and on this the blade 
is built up in sections. (March 24, 1882). 


1416. Binnacles: W. R. and C. A. Williams, New: 
port, Mon. (6d. 4 Figs.}—The compass card of a standard 

innacle on the bridge is made transparent, and by reflectors or 
mirrors reflec downwards in s& mirror in the wheel-house, 
thus combining a standard and a corresponding steering compass. 


(March 24, 1882). 

1418. Weaving Looms: A. Rollason, Lowell, Mass., 
U.S.A. [6d. 3 Figs.]—Refers to a method of driving the crank- 
shafts of looms from the line shafting through belt pulleys situated 
between the sides of the looms, so as to economise floor space ; to 
operating the harness shafts by means of direct-acting rods and 
pairs of coupled levers, the arrangement being such that the har- 
ness frames are pushed upwards and pulled downwards by rigid 
and comparatively short connexions ; and to actuating the shuttle 
drivers of small ware looms by tappet shafts, which act upon levers 
in connexion with the said shuttle drivers. (March 24, 1882). 


1419. Spinning: F. Ripley and T. H. Brigg, Brad- 
ford, Yorks, (6d. 5 Figs.|—These edhe 4 in ring 
spinning machinery are specially designed for building cotton and 
other cone or double cone formed cops upon spindles, and relate 
tothe employment of a rotating spindle on which is a flyer and 
cup, or its equivalent, encircled by the ordinary ring having 
vertical slots in which is fitted a “ro for communicating the 
rotation of the spindle to the cup. (March 24, 1882). 

1420. Manufacture of Ice for Domestic Use: R. P. 
Pictet, Geneva. [6d. 1 Fig.|—The apparatus is composed of 
the usual parts working under the ordinary conditions, the novelty 
consisting in arrangements for constantly supplying the loss of 
volatile liquid. (March 24, 1882). 

1421,*_ Combined Nail Cutter and Cleaner: J. P. 
Jones, Westminster, (2d.)—Is formed of a short rod hinged 
between the two ends of a metal bow. One end of the rod is shaped 
for a nail cutter and the other for a nail cleaner. (March 24, 1822), 


1422. Umbrellas: J. Miniere, Paris. [6d. 11 Figs.)— 
Relates to a system of disengaging devices for the runners by 
means of which the unbrella can be closed by one hand, the dis- 
tinctive characteristic being in the peculiar application of two 
small metallic pieces in the interior of the stick forming a detent 
under the influence of a traction wire and a helical spring. (March 


24, 1882). 
1423.* Apparatus for Cooking, &c.: A. J. Boul 
London. CO Dudle , Liege, Belgium) [2d }—Saucepans ro 


formed with removable galleries or pans for cooking separate 
dishes of food at one time. (March 24, 1882). 

1424.* Machines for Trimming the Heels of Boots 
and Shoes; W. R. » London. (The Tyler Manufactur- 
ing Company, Portland, Maine, U.S.A.) [4d.]—This provisional 
specification refers to some improvements in the details of that 
class of machines in which the heel of the boot or shoe is rotated 
against a shaving knife. (March 24, 1882). 


1425. Veloci, : A. Pengelly and R. Day, High- 
dge, Somerset, (8d. 11 Figs.) — The form of velocipede 
presented by this invention is such as would be formed by con- 
necting two or more ordinary bicycles together by a single driving 
crank spindle in combination with a bicycle connected at the front, 
and another at the back of such arrangement. (March 24, 1882). 


1426, Valves: W. Jones, Glasgow. [6d. 8 Figs.|— 
Flexible valves of pump buckets, &c., are held by their euter edges 
instead of at the centre as is usual. (March 24, 1882). 

1427, Variable Expansion Gear for Link-Motion 

:T. English, Hawley, Kent. [éd. 6 Figs.|— 
This invention applies to a link motion of the type in which the 
travel of the slide valve is regulated by shifting the link block 
along the link. The central point in the link is controlled so that 
it can have a rectilinear reciprocating motion only, and this move- 
ment, after having béen reversed (by suitable levers, &c.), is 
imparted to a separate expansion valve ted on the back of 
the main slide valve ; or each of the eccentrics may be shifted 
half way round the shaft, and the expansion valve receive the 
movement of the central point directly, the distribution valve 
being connected by means of suitable levers reversing the motion 
of the link. Fig. J is a plan, and Fig, 2a side elevation of the 
valve gear. A isthe crankshaft and B B the two eccentrics upon 
it fixed in the ordinary manner, C is the link jointed to the 























Nov. 3, 1882.] 


_ ENGINEERING. 


439 














eccentric rods at Cl Cl. The link is provided at its central 

rtion with pivots C2 C2, and these pivots have their bearings in 
Blocks C*C* which are capable of sliding towards or away from the 
crankshaft in the rectilinear guides DD. E is the link block, and 
its position in the link e can be varied in the usual manner. F 
is the connecting rod by which the link block E is connected with 
the rod G of the main slide valve H. This valve slides upon a 





























valve seat of the ordinary construction, and through it are formed 
two steam ports over which the expansion valve K works. The 
rod K} of this valve is connected by the link L with the lower arm 





of the rocker M, which has its fulcrum at M?! carried in stationary | 
bearings. The 7 arm of the rocker M is connected by a | 
link N with one of the blocks C* which receive the pivots C2 of the | 
link e. (March 24, 1882). 


1428. Steeping Tanks Employed in the Manufac- 
ture of Malt: R. Free, Mistiey, Essex. (6d. 3 Figs.|— 
To facilitate the draining and discharge of the grain, the tanks | 
are constructed at the bottom part with sloping sides terminating 
in a discharge aperture, just above which is a perforated drainage 
plate. (March 24, 1882). 


1429. Raising and Forcing Acids, Chemicals, &c.: 
Cc. T. Wordsworth, Leeds, and J. Wolstenholme, Rad- 
cliffe, Lanc. [6d. 10 Figs.)—The object is to dispense with 
pistons or other working parts subject to leakage, the liquid to be 
raised or forced being d into a flexible bag or bladder and 
then compressed by fluid or other pressure to effect its displace- | 
ment. (March 24, 1882). | 


1430. Obtaining Power upon Ships or Vessels: 
M. Clark, London. (K. Anunsen, Winchester, U.S.A.) (6d. 
4 Figs.)—The power for operating the pump for removing the bilge 
water from the hold is derived from the forward movement of the 
vessel. A water-wheel with suitable power transmitting connexions, 
is adapted to be lowered into the water at the side or end of the 
vessel, and held so as to be turned by the water as the vessel 
moves along. The wheel can be raised and lowered upon or with 
the main shaft, and the blades of the wheel are adapted to be ad- 
ag to suit the wheel to the rapidity of movement of the vessel, 

his invention relates also to the shaft frame adapted to be 
secured to the side of the vessel, and of the means for locking | 
the wheel in position for action. (March 24, 1882). 


1431. Machin for the Preparation of Cop: 
Plates used in Pottery Engraving: T. Smith, Stoke- 
on-Trent. (6d. 4 Fivs.|—Consists of a machine with a certain 
number of frames in which the copper or other plates to be ground 
are held while operated upon by successive stones and burnishers. 
Theframes are of various sizes to suit the plates to be ground, and 
they and the stones or burnishers while travelling at different 
speeds have a horizontal reciprocating motion, the motion of one 
being about at right angles to that of the other. (March 24, 1882). 


1433. Rollers for Washing, Printing, Spinning, 
Carding, &c.: J, Lewthwaite, Halifax, (4d.|—Relates 
to the use of parksine, xylonite or ivoride for coverings for rollers, 
for the making or manufacture of belts, &. (March 24, 1882). 


1434. Sewers: E. G. Banner, London. (6d. 5 Figs.) 
—The sewers are divided into sections separated from each other 
by traps; each section is provided at one end with an inlet 
and at the other with a shaft of suitable diameter, with appliances 
for exhausting air and gases from the sewer, and discharging them 
into the atmosphere at a much higher level than is now usual. In 
addition to providing the outlet shaft with an exhausting appa- 
ratus, air may also be forced in at the inlet entrance (the lamp- 
posts, buildings, or suitable pillars being utilised for this purpose). 
Also in sone cases a flushing apparatus is provided in connexion 
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with each sewer section or group of sections. If the sewer enters 
into the sea, a portion of the sewage may be detained in the upper | 
sections, and by suddenly releasing it the sewers may be thoroughly | 
swept out at low water. When the flushing tank is fed by sewage an 
apparatus for adding liquid disinfectant may be employed. The 
figure represents in elevation a sewer with a part of one section 
separated from the rest to act as an accumulator for sewage to 
flush the remainder. K is the closed portion and is separated from 
the remainder L by a valve M, which can be rapidly raised by a 
Screw or equivalent device. The part L is trapped at each end, 
and each section is provided with an air inlet and an exhaust 
shaft. A trapped overflow to a water-closet pan is also illustrated 
and described. (March 24, 1882). 


1435." Chimney Flues: B. Finch, London, [2d.)— 
Pottery ware flues preferably with their inside surfaces glazed 
are used, the outer surface being left rough to hold the plaster, 
avd is grooved transversely. They are provided where necessary 
with recesses to receive a metal ventilator fitting for ventilating 
the rooms, (March 25, 1882). 


1436. Sy Certain Parts of gq Furniture 
for Use in Saving Life: J. Z, Cressy, Glasgow. (6d. 
6 Figs.|—Bed or cot frames or bedding supports are constructed 
so as to be available for rafts, each of which will be capable of 
sustaining several persons in the water, They consist of a 
rectangular open wooden frame, having strong corrugated wire 
netting fixed across it, except at the middle, where there is an 
opening. This opening, when the frame is used as a support for 
bedding, is crossed by straps. The frame is made sutticiently 
buoyant by having cork fixed upon it in any convenient way. 
(March 25, 1882). 





| or mercury or water column, &c. 





1438. _Stonpere for Bottles: H. Barrett, London, 
(6d. 3 Figs.}—The stopper is provided with two or more suitably 
placed projections, which fit into the screw thread of the bottle 
and guide the stopper to and from its seat. The screw stoppers 
may be — with a suitable valve, so arranged as to allow of 
the bottles being filled through the said valve after the stoppers 
have been screwed down. (March 25, 1882). 


1440. Machines for Spreading Manure, &c.: R.G. 
Garvie and H. Skinner, Aberdeen. (6d. 3 Figs.)—A 
hopper which may be attached to an ordinary cart or wagon or to 
a special frame on wheels is filled with manure from the cart. 
Spikes carried on a rocking shaft traverse between a lower series 
of spikes, which throw out the manure frem the hopper, causing 
the manure to be thoroughly broken up, evenly distributed, and 


| prevent it escaping too fast. (March 25, 1882). 


Apparatus for Exhaus Air from Glass 
or other Vessels: E. Edwards, London. (P. Clere and 
A. Hémot, Paris). (6d. 2 Figs.|}—Air is exhausted from the 
vessels by means of a column of mercury. The mercury operates 
in two capacious reservoirs closed to the atmosphere, and oom 
ing more and more exhausted as the operation proceeds, thus 
readily freeing from it the air which it contains. The ordinary 
two or three-way cocks are not used in this apparatus. The 
extent of the vacuum is indicated by the use of the system adopted 
in Macleod’s sensitive manometer. (March 25, 1882). 


1442. Beater Bars for Thrashing Machines: C. 
Green, Lincoln. (4d. 4 Figs.|—The corrugations of each bar 
incline both to the right and left starting with a YW shape in the 
centre of the length of the bar, the point of the YW coming forward 
in the direction in which the drum travels. The edge of the bar 
not only feeds on to the top of the iron or wooden bar to which 


| it is attached, but also reaches some distance down the front. 


(March 25, 1882). 

1443. Measuring and Indicating the Rate of Motion 
of Shi; &c.: J, Armstrong, New Swindon, Wilts. 
(6d. 4 Figs.}—The motion of the vessel causes a partial vacuum 
inan ejector or ejectors, which is proportionate with the speed of 
the vessel. This partial vacuum is measured by a Bourdon’s gauge 
(March 25, 1882). 

1444. Electric Incandescent te Apparatus: 
R. Werdermann, London. (6d. 3 Figs.|—Relates to appa- 


A. | ratus for the production of incandescence light by electricity. 
Fig. 1 represents one form of lamp, in which a carbon pencil @ is | 
kept in contact with a carbon or metal electrode of larger cross | 


sectional area b, by means of the pressure of mercury, glycerine, 
or other suitable liquid. To prevent incandescence of the carbon 
pencil below the desired distance, upon the disc d is fixed a collar 
e of steatite or magnesia, in such a way that the pencil can slide 
freely through it. 
glass cylinder f, which is hermetically closed at its upper end by 





the upper electrode, and at its lower end by the liquid in the tube 
c. When the carbon pencil becomes incandescent the small 
amount of oxygen in the lamp is quickly consumed, and the 
pencil no further exposed to oxidation. Fig. 2 shows a modifica- 
tion in which the carbon pencil and the upper electrode are kept 
in contact with each other by means of a helical spring m. Upon 
the disc k, to which the globe /; is hermetically attached, is fixed 
a bracket n carrying a small grooved metal rollers guiding the 
pencila. The incandescence chamber may be exhausted if found 
desirable. (March 25, 1882). 


1445.* Separating Cellulose from Fibrous Plants, 
&c.: W. Springer, London. (2d).—Marineand other fibrous 
plants are submitted to a process of fermentation in order to 
reduce them to a homogeneous mass, which is then submitted 
to the action of a vertical rotator ina suitable vessel containing 
water, The material is then washed and pressed and treated in 
a warm bath with alkaline oxide (1 to 5 per cent.) and soap (1 
to 2 per cent.) This is allowed to stand and then pressed, and 
the washed pulp is bleached by chlorine. (March 25, 1882). 


1446. Mules and Twiners: J. Wain, Manchester. 
(6d. 2 Figs.|—The bevel wheel fixed on the rim shaft usually em- 
ployed is dispensed with and an additional shaft is mounted on the 
side of the headstock, on which is fixed a bevel wheel gearing with a 
wheel on the roller coupling shaft. This additional shaft is pro- 
vided with a fast and loose pulley. The outward run of the car- 
riage can be thus completed after the reversal of the rim shaft. 
(March 25, 1882). 


1447*. Machinery for Dyeing Textile Fabrics: J. 
W. Hepworth, Churwell, Yor! (2d.]—A vessel is used 
containing one or more rollers placed in the bottom amongst the 
dye liquor anda corresponding number of nipping rollers squeeze 
a portion of the dye out of the piece. The cloth then passes 
through a trough, through which cold water is running, and the 
same operation is repeated until the colour is deep enough. (March 
25, 1882). 

1448.* Plaiting and Sticking Machines: J. Dow- 
ling, London. (2d.)—A cam is used to actuate the knives, 
whereby one moves forward to form a plait, and remains in that 
position until the other knife has formed its plait, and vice versd. 
The feed motion is regulated so as to vary the number of plaits 
made in succession, and the widths of such plaits. Two continuous 
lengths of plain or plaited fabrics are stuck together by means of 
adhesive threads. (March 25, 1882). 

1449." A = gg for Smoking Cigars, &c.: W. 
Boggett, & elsea. ([2d.J—A small tubular piece of india- 
rubber, the top being perforated with a hole for the smoke to pass 
through and the lower end made to fit on to cigars, cigarettes, 
&e. — materials may be placed in the nipple. (March 25, 
1882). 


1450. Siphon Bottles for Aerated Bev es: H, 
H. Lake, London, (FE. Musitzky, Buda-Pesth, Hungary). 
[6d. 1 Fig.J—All the parts coming in contact with the liquid are 


tchou 


ic are used in such 
(March 





made ef glass or caout ; Tings of 
a manner that a perfectly gas-tight closure is effected. 


| 25, 1882), 


1452. Chucks: J. M. Alling, London. (4. ¥. Alling, 
Rochester, U.S.A.) [6d. 6 Figs.jJ—A face plate is provided 
with grooved curves, in which jaws slide uniformly to and from 
the centre. The jaws are fastened to arms which are pivotted to 
the underside of the face plate. These arms are arranged so that 
if one jaw be moved the others are moved ina corresponding 
manner, and one of these arms is actuated by a screw, and forces 


The disc d has a rim for the reception of the | 











the jaw and with it the other jaws to take any desired position. 
For the purpose of holdiug articles of china or pottery ware the 
jaws are provided with a rubber ring, which adapts itself to any 
irregularities of shape, The jaws are provided with grooves which 
afford a simple mode of attachment for the rubber rings. (March 

. 5 
1454. Ap tus for Raising Liquids: G. Macau- 
lay: G ow. (i. E. Dedu Marais and P. D. 
de La Grée, Algiers). (8d. 21 Figs.|—Relates to various arrange- 
ments of apparatus for communicating an oscillating motion to 
the recipient for the liquid, which is thus elevated and discharged 
from above at certain periods in the motion of the recipient. The 
bottom of the recipient is provided with a clack which, after 
having enclosed a certain quantity of liquid, and on the ascent of 
the receptacle having imparted a certain velocity to the liquid, 
is again opened when the receptacle begins to descend, by the 
pressure on it of the outside liquid surrounding the lower part 
and bottom of the said reeeptacle. The result is that the quantity 
of liquid elevated and discharged is immediately replaced from 
that surrounding the base of the moving receptacle. To give 
uniformity of motion one receptacle is being lowered whilst the 
other is being raised. (March 27, 1882). 

1456. Tanning Hides: A. C. Henderson, London. 
(C. Bez and Sons, Leran, France). [6d. 3 Figs.|—The skins, 
whilst suspended in the pits in a position parallel to one another, 
are submitted to the action of a tanning liquid, which continually 
forms a double current across the skins, and passes naturally from 
one pit toanother, reaching the upper part of one to penetrate 
the bottom of the next, so that the constituent elements of this 
tanning liquid are constantly stirred or agitated so as to forma 
homogeneous whole. (March 27, 1882). 


1460. A EC for Producing Transparent 
Block Ice “ .D. Yo , London, (6d. 7 Figs.)—Relates 


to arrangements of apparatus foragitating the water in the freezing 
chambers during the process of freezing by means of paddles, con- 
structed of wood or metal, or both, placed in each chamber, the 
reciprocating stroke of such paddles being shortened as they are 
raised upwards. They are constructed so as to yield should the 
water get frozen at the ends of the chambers, so as to impede 
theirstroke, and also to collapse laterally should the ice on the 
sides of the chambers touch them. (March 27, 1882). 


1461. Manufacture of Explosive Compounds, &c. : 
E. bey nym Paris. (4d.]—Peroxide of nitrogen (hyponitric 
anhydride) is mixed with one or more combustible substances, 
e. g. With sulphuret of carbon, benzole, petroleum, ether, &c. The 
mixture can be first made and enclosed within cartridges, &c., or 
the combustible liquid may be placed in the shell and the 
peroxide of nitrogen in a glass vessel contained in the shell. The 
shock produced by the explosion of the gun will effect the mixture 
by the breakage of the glass vessel. If one of these mixtures be 
lighted by a steady flame it will burn witha moreor less brilliant 
light, but if lighted by means of fulminate of mercury the whole 
of the product explodes. (March 27, 1882). 


1462. Electric Lamps: S. Waters, London. (2d.)— 
A portion of the globe of an incandescence lamp is formed into a 
concave mirror by coating the glass externally with silver by a 
chemical process, Tartrate of silver is mixed with ammonia 
until a pal ve solution is formed, in which is plunged the part of the 
lamp to be coa By passing a current of electricity through 
the lamp the solution becomes heated and metallic silver is depo- 
sited upon the immersed pertion of the globe. To prevent a dark 
shadow being thrown by the coated portion, the deposit is made 
sufficiently thin to be semi-transparent. (March 27, 1882). 


1463. Dress and Equipment of Divers: W. H. 
Skipper, London. [4d. 2 Higs.|—The vulcanised india-rubber 
collar piece of the dress is attached to the shoulder and breast- 
plate of the helmet by a groove on the bottom of the breastplate 
and shoulder-piece, the under surface of the india-rubber collar 
being formed with a corresponding ridge-piece which takes into 
and is secured in the said groove by means of screwed studs and 
butterfly nuts outside and at the end of the india-rubber collar- 
piece which is here covered with a metat plate or band. (March 
27, 1882). 


1464, Electric Piles or Batteries: F, de Lalande, 
Paris. (Partly G. Chaperon, Mines d’ Alonso, Spain). [(4d.)— 
The principal feature of this battery is the employment of copper 
oxide as the depolarising material. In one form of construction, 
amongst several others, the positive pole consists of a plate of gas 
retort carbon contained in a porous cell and surrounded by frag- 
ments of carbons, the interstices being filled with oxide of copper. 
The negative pole is formed preferably of zinc in an exciting solu- 
tion containing from 10 to 30 per cent. of caustic soda or potash. 
The above arrangement can also be used as a secondary battery. 
(March 27, 1882). 


1465. Carbons for Electric Lamps : A. Smith, Lon- 
don, (4d.)—For producing filaments for incandescence lamps, an 
excess of hydrochloric acid is passed through the liquid furfural 
or fucusol. The reaction produces a black liquid, when it is then 
enclosed between two glass plates separatel to a distance equal 
to the desired thickness of the filament. After the liquid has set 
the plates are wedged apart, and that plate to which the film 
adheres is plunged into cold water for the purpose of detaching 
the film. The sheet of carbon is then floated on toa flat surface 
and the excess of moisture removed by blotting paper. The film 
is cut into strips which are bent between moulds of suitable shape 
made of plaster-of-paris and exposed to a temperature of 212 deg. 
When removed from the moulds the filaments are subjected to a 
high temperature in closely covered crucibles surrounded by 
carbon powder or in porcelain tubes partly filled with carbon 
powder through which a current of cool gas is passed during the 
process. Another method is described in which furfurol orfucusol 
is treated with commercial sulphuric acid of specific gravity about 
1.84. Carbons for arc lamps are produced in the usual way from 
finely divided carbon by compression or by forcing through a 
die, and they are afterwards treated with furfurol or fucusol and 
hydrochloric acid. (March 27, 1882). 


1467.* Lubricants: F. Field, Beckenham, Kent. 
[2d.}—Consists of stearate of lead or stearate of zinc dissolved in 
the heavy hydro-carbon oils, and also in neutral, animal, or vege- 
table oils under the application of a gentle heat. (March 27, 
1882). 

1468, Fireproof and Waterproof Plates: C. D. Abel, 
London. (J. Nagel, Galzoez, Hungary). \|4d.]—From 200 to 300 
parts of oxide of zinc are thoroughly mixed with from 100 to 200 
parts of amianthus or asbestos. This mixture is then pressed by 
means of rollers or otherwise in moist or dry state on a net of 
metallic wire or between iwo or more such sets. The plate is 
then impregnated with a solution of chloride of zinc, and again 
rolled. After the plate has been dried it is left for from twenty- 
four to forty-eight hours in a water bath to purify it from super- 
fluous acid. (March 27, 1882). 


1469. Tube Beaders ; J. A. Frieake and T. McCor- 
mick, London. [6d. 4 /igs.)—The gripping pieces, in a tube 
beading tool, are of an inclined shape on their inner faces, and are 
fitted toslide along inclined beds formed on a boss of the mandrel 
of the tool, so that when the mandrel is pushed in from the 
operator by turning a screw that passes through the centre of the 
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mandrel, and that has a head engaged in notches in the sliding 
pieces, they are caused to move outwards radially, and so to take 
firm hold within the tube. The sides of the sliding piece are made 
dovetailed, and move in dovetailed recesses formed in the boss 
of the mandrel, so that when the screw is turned in the opposite 
— the pieces are drawn radially inwards. (March 27, 
1882 

1470. Construction of &c: J. Hodgkin- 
son, Bolton. (8d, 48 Figs.)}—The firebars are fastened trans- 
versely by means of bolts on endless chains, the chains bein 
supported on pulleys carried on centres working in fixings provid 
for them at the front end of the boiler and inside the flue. The 
bars are placed at suitable distances from each other, leaving the 
requisite air spaces between the bars. The bars and endless chain 
are worked by a shaft provided with cams, eccentrics, or wheels 
asa outside the furnace front working them from back to front. 

he bars are fed on the front portion only and the clinkers are 
deposited in the combustion chamber. Longitudinal stationary 
side bars along the sides of the flue, provided with air spaces 
sufficiently wide to allow of the revolving bars being shortened so 
as to allow them to travel underneath in the contracted part of a 
circular flue. A steam pipe is. also placed near the firedoor, 
having one, two, or more air nozzles, communicating with the 
atmosphere; in the centre is placed a steam jet having a small 
outlet projecting into the centre chamber of the air nozzles, the 
opposite end of the steam pipe projecting through holes or open- 
ings prepared for themin the fire fronts. Thesteam jet is supplied 
with steam from the boiler through ordinary pipes, the amouat 
being regulated by a steam tap. By these means the gases are 
supplied with a fresh supply of air. (March 27, 1882). 

1471. Metallic Pac for Piston Rod Stuffing- 
Boxes. &c.: W. V. Ley, Liverpool. [6d. 5 Figs.J}—A 
metal, such as white metal, in a molecular condition, viz., of a 
spherical, oval, or equivalent form, is mixed with asbestos and 
paraffin, wax, grease, or equivalent lubricant and is formed into 


rings by moulding or made in the form of continuous packing by. 


enclosing the mixture in a canvas cover. (March 27, 1882). 


1473. Moreen Fabrics: E. H. Wade, Bradford. 
{2d.]}—The material to be used in the manufacture of the piece is 
dyed prior to its being spun into yarn, also an unsized double- 
twisted warp is used. (March 27, 1882). 


1476. Ornamenting China and ware, &C.: 
H. Doulton, London, and J. Slater, Burslem, Stafford. 
{2d.]—Lace or other suitable material is laid upon the surface of 
the clay and pressed in a sufficient depth,tand the surface is 
covered wholly or in parts with coloured clay or clays, which may 
be dry or damped according to the effect wished for; the lace or 
other material is then removed, and the clay placed in the mould 
and pressed in the ordinary manner; or the lace may be applied 
to the surface of a roller and bring the roller so clothed against the 
clay and so to take the impression; or a shallow recess may be 
made in the surface of the article and the lace laid therein and by 
pressure with a suitable tool it is embedded in the surface of the 
clay, if necessary it may then be stripped off, leaving the impres- 
sion. (March 27, 1882). - 


Earthen 


1477. Harv Machines: B. Samuelson and W. 
G. Man Zz, Banhesy. (Partly a communication from 
C. H. Marsh, Sycamore, U.S.A.) (6d. 4 Figs.J—Relates, firstly, 
to applying the packing arrangements to machines which are 
— with elevators which carry the grain to be bound to the 
binding table, and, secondly, to machines in which the sheaf is 
discharged in the rear of the travelling or main driving wheel. 
Fig. 1 illustrates the first part ofthe invention, and Fig. 2the second 
portion. Referring to Fig. 1, A A are the elevators for conveying 
the cut crop from the travelling apron on which it falls when cut, 
on to the inclined grain table B. C C are reciprocating pons 
fingers driven by cranks on the continually revolving shaft; E 
is a compressing finger against which the grain is forced: F the 
leading arm or needle carried by the shaft G; H is the shaft on 
which are fixed the cams for working the knotting apparatus ; K 
is the endless apron for adjusting the grain to the binding device ; 





Lisashield or guard for the packing fingers and needle. The 
grain falling upon the grain table B is gathered by the packers 
against the compression finger E, and when the collected grain is 
sufficient to overcome the resistance of the arm E, the binding 
apparatus is set inmotion. Referring to Fig. 2, an endless chained 
platform is arranged to the rear of the driving wheel X, B is the 
slightly inclined binding table, C C the reciprocating packing 
fingers, D the crankshaft actuating the fingers C, E the com- 
pressing arm, F the binding needle carried on the shaft G, H 
the shaft giving motion to the ‘cams for working the knotting 
apparatus, K is the endless apron, M is one of the arms for dis- 
charging the bound sheaf, and Z the finger bar placed in the 
rear of the driving wheel X. Thecrop is conveyed by the endless 
chains to the binding table B, and is afterwards tied and dis- 
charged by the arm M in the rear of the driving wheel X. 
March 27, 1882). 


1484. Tin Plates; C. S.B. Gardner, Neath, Glamor- 
gan. (2d.)—A spray of water is directed by means of a large 
syringe with a fine rose, upon the plate immediately after it issues 
from the rollers working in the molten tin (the tin upon the plate 
being still in a melted state). Having chilled the plate by this 
shower bath it is then dipped into an acid solution, the crystallisa- 
tion being thus produced. (March 28, 1882), 


1487. Machinery for Cut Metals: W. W. Hulse, 
Manchester. (6d. 5 Figs.|—Relates to machinery in which 
the tool is carried upon a rotating spindle, and has its position 
adjusted or varied, and also to the apparatus on which the work 
to be operated upon is secured. Fig. 1is a front elevation and 
Fig. 2 is a side elevation; 1 is the standard of the machine, 2 is 
the rotating spindle carried in conical bearings provided in the 
slide 3, which is movable endwise in gui 4,4; 5 is a locking 
screw by means of which the slide 3 may be held fizmly in position 
when desired ; 6 is a tail pin for receiving the upward thrust of 
the spindle 2. This pin forms the lower end of the screw 7, upon 
which works a nut which forms the centre of the tooth wheel 8 
and rotates along with it. The wheel 8, actuated by the handle 
2, 8 (as shown), causes the slide 3 and with it the spindle, to be 
yaised or lowered as desired. This may also be accomplished 
automatically by means of the cone pulleys 21, 22. The spindle 2 
s rotated by means of 3 wide toothed pinion 9, which gears into 
the toothed wheel 10 keyed ypon the spindle 2 and carried endwise 
with it. In the apparatus for securing the work 12 and 13 are a 
pair of transverse slides, 15 and 16 are an additional pair of trans- 
verse slides mounted upon the wormwheel 14. The Y’s of this 
last pair of slides are made more acute than usua] and are pro- 





vided with locking screws 17, The slides 15 and 16 are moved by 
hand only for the purpose of readily adjusting the work which is 
secured upon the upper grooved slide 16. The slides 12, 13, and 
revolving table 14, are movable either by hand or automatically by 
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means of the cone pulleys 18 and 19 as shown, the slides 12, 13, and 
the wormwheel 14, can be thrown in or out of action by three 
conical friction clutches operated by handles 20. Fig. 3isa side 
elevation of an arrangement for traversing the spindles of drilling 
and boring machines. The spindle 2 is movable endwise in a tube 
43, which is rotated by means of a tooth wheel 28, and is carried 
in stationary bearings. In the upper end of the spindle 2 is fixeda 
long cylindrical tail-piece, which passes through a tubular screw 31; 
the tail-piece is free torotate within the tubular screw, and they 
and the spindle 2 are movable endwise together. Upon the tubular 
screw are two wormwheels, driven by the respective worms 33 and 
34 by means of the cone pulley 35. The lower wormwheel is fur- 
nished with a feathered key which enters a long groove in the 
tubular screw 31, so that a motion of the wormwheel causes the 
tubular screw also to rotate, and the upper wormwheel is formed 
as a nut upon the tubular screw. The wormwheels rotate at dif- 
ferent speeds, and by means of the sliding pinions 37, 38 they may 
be operated simultaneously or both at rest, or one at rest and 
the other in motion. When both wormwheels are in operation a 
slow downward course is given, and when only one a rapid down- 
ward or upward motion is imparted to the spindle according to 
the wormwheel in operation. (March 28, 1882). 


1488. Looms: J. and J. Modeitnsen, Blackburn. 
(6d. 6 Figs.}—The upper extremity of the rocking lever carrying 
the catch or pawl is provided with a pair of corr nding grooves 
or recesses, one at the front and another at the back, which 
receive a crossbar or pivot formed upon the end of the catch or 
pawl. The pivot is arranged to fit easily within either of the 
grooves, and is held therein by a suitably formed metal cap secured 
to the rocking lever by a screw bolt and nut. (March 28, 1882). 


1498. Metallic Shingles: W. R. Lake, London. (C. 
Comstock, New Canaan, U.S.A.) [4d.])—A metallic shingle is con- 
structed which has lateral slits in the sides of its points and has 
the adjacent metal below such slits formed into hooks. The 
obtuse corners are sprung up whereby it is adapted for combina- 
tion with other like shingles. The hooks are adapted to be drawn 
under the obtuse corners of the two adjoining underlying shingles 
ek the point of the overlapping shingle in place. (March 28, 
1882). 








Air: J. J. Coleman, Glasgow. [6d. 2 Figs.)— i 

(rendered sufficiently cold in any suitable manner) . yard - 
apparatus, in which it acts on the outer sides of moulds or 
boxes containing the water to be frozen. The moulds are placed 
in a number of separate chambers, which are arranged in a series 
in such a way that the cold air may be passed through them suc- 
cessively. Passage and valves are formed and fitted in connexion 
with the chambers in such a way that each chamber may in its 
turn be the first of the series through which the air passes. The 
figure illustrated is a horizontal section of the apparatus, the 
arrows sufticiently indicating the course of the air in its passage 
through the apparatus. (March 29, 1882), 


1512." Ladders: T. Jones, Sedgley, Staff. (2/.)— 
Tubular iron rungs are driven into holes for three parts of the 
depth of the holes, formed in the sides of theladder. The ends of 
the tube are then expanded by any suitable means and holes are 
drilled through the sides, through the rungs, and screws inserted 
The ends of the holes wherein the rungs are placed are plugged up 
with wood. (March 29, 1882). 

1518. Projectiles: W. Naylor, Penistone, Yorks. 
(6d. 9 Figs,|—Bessemer steel is run into an ingot mould of less 
size than the shot required, this ingot is then subjected to pressure 
or forged or rolled or otherwise shaped to form the body of the 
projectile. It is then heated toa high temperature, and when 
thus heated is covered with an outer casing of molten metal, such 
as cast iron, spiegeleisen, ferro-manganese, or steel which may be 
done in a suitable mould. The whole may then be submitted to 
hydraulic pressure. (March 29, 1882). 


1536. Bedsteads, &c.: J. Reynolds, Henwic 
Lodge, Worcester, [(6d. 2 Figs,|—Three frames, pa teonened 
the bedding, are intended respectively to support the back and 
head, the legs and knees, and the feet of the user, and they can be 
readily adjusted and set to the required or most convenient posi- 
tions by the user unless he be perfectly helpless. (March 30, 1882), 


1541. Treatment of Coal Gas, &c., for Obtainin 
Benzole: J. A. Kendall, Dalston. (4d.}—Coal gas is passed, 
at asuitable rate determined by experiment, through a ‘super- 
heater.” The superheater, so constructed and arranged that the 
whole of the gas passing through is exposed to the action of heat, 
and may consist of pipes of cast-iron, earthenware, &c., is heated to 
bright redness. (March 30, 1882). 


1554, Treatment of Grain for Use in Brewing: 
E. Beanes, London, [4d.}]—The grain is steeped at the ordinary 
temperature of the atmosphere in a dilute solution of a suitable 
acid, e.g., hydrochloric, sulphuric, nitric, or nitro-hyrochloric, but 
preferably 2 per cent. of commercial nitric acid and 98 per cent. 
of water. When the steeped grain has absorbed as much of the 
liquid as it will take up, the remaining liquid is drained off and 
the grain is washed till the wash water is neutral to litmus. The 
= is then dried and the temperature raised to about 300 deg. 

‘ahr. for the space of two hours. When cool the grain is ready 
for use. (March 30, 1882), 


1567. Concentrated Milk: E. Kunkler, London. 
{4d.]—Fresh milk is boiled down to from one-third to one-fifth of 
its original bulk, the milk is then run off into a closed vessel sur- 
rounded with water, this water being heated by any suitable 
method. The closed vessel is provided with a stirring apparatus 
and the milk is raised toa he ag of from 75 deg. Cent. to 
95 deg. Cent. and stirred rapidly to prevent coagulation. The 
milk is now cooled down, the stirring being still continued, and 
put into tins, and when the tins are full the caps are soldered on 
in the usual way. The tins are placed in a hot-air or water bath 
and raised to the maximum temperature the milk had in the 
stirring apparatus, This is continued till the temperature is the 
same throughout, and the tins are then cooled down to the 
ordinary temperature. (Mareh 31, 1862). 


1645. Rolling Bars of Steel, Iron, &c.: A. Riche, 
Jeumont, France. (4. 10 Fiys.|—The bars of steel are pro- 
duced without welding by passing them between a pair of rolls, 
one of which rolls has a circular “Sy soa corresponding in 
length to the slot to be produced in the bar, and the other roll has 
a corresponding groove. The are then cut in a suitable place 
and bent to the required shape. (April 5, 1882). 


3383. Ap tus for Making Ice: H, J. Haddan, 
London, (7.8. Rankin, Washington, U.S.A.) [6d. 20 Figs.) 
—Relates (1) to machinery for the manufacture of ice by the 
evaporation of fluid ammonia wherein the ammonia is recon- 
densed after it has been converted into gas, and reclaimed to be 
used over again, and consists in novel modes of constructing the 
condensing apparatus and the header of the still, and in means for 
preventing overflow into the chamber of which the header forms 
an integral part; (2) to machinery wherein the ammonia still 
employed for the rapid evaporisation or gasifying of the aqua 


ammonia is heated by steam. (July_17, 1882). 


3519. Excavating ochinery : W. E. e, Lon- 
don. (Messrs. Gabert Freres, Bridet, and Deruad, Lyons, 
France). (4d. 3 Figs.)—The trenches or cuttings are opened 
by attacking them from the front and throwing or delivering the 
extracted products behind the excavator into trucks’or wagons 
circulating upon the same rails as those upon which the excavator 
is set, or the trenches may be excavated on the sides, in flank and 

bliquely. The hine has a pivotting shoot of special con- 
struction for the discharge of the materials and a platform per- 
mitting working in all directions. July 25, 1882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








ONTARIO AND QuEBEC RatLway.—Since the formation, 
in June, of a syndicate for the construction of the Ontario 
and Quebec ilway, no efforts appear to have been 
spared to push forward the undertaking. The entire line 
from Toronto to Perth, a distance cf 200 miles, is now 
under construction. The country through which the line 
passes is very rough, especially between Peterborough 
and Perth. The contracts for the construction of the 
line have been divided between eighteen responsible 
contractors. 


Torpepo Boats at Sea.—The Brazilian Government 
despatched to the Brazils during August last four torpedo 
boats built by Messrs. Yarrow and Co. These vessels we 
understand have arrived at Rio de Janeire in perfect 
safety, having encountered very severe weather during a 
portion of their voyage. The above torpedo boats, and 
the four built by Messrs. Yarrow and Co. for the 
Argentine Government, are, we believe, the only ae 





boats that have ever made oon | sea voyages, and we t. hink 
theresults area conclusive proof of their sea-going qualities, 
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inciples of Colliery Ventilation. By ALAN Bacor, 

ae Hee Inst., C.E. Second Edition greatly 

enlarged. London ;: Kegan Paul, Trench, and 0. 

Tue author of this small octavo volume informs us 
in his preface that ‘‘ the former edition of this book 
‘being out of print, I have taken this opportunity 
‘‘of considerably enlarging the subject matter in 
‘preparing this edition.” It is much to be re- 
sretted that Mr. Bagot did not at the same time 
avail himself of the opportunity of correcting the 
numerous careless mistakes which are to be found 
scattered throughout a portion of his pages, and 
which, bad enough in a first issue, are quite inex- 
cusable in a second edition. The book has so many 
good features that this carelessness is especially 
aggravating to those readers who are competent to 
distinguish the errors, while to many who go to the 


book as learners the misstatements are apt to prove | 


a source of much trouble. 
In support of these remarks we may give a few 


instances. On page 2—in the chapter dealing with | 


the general principles of fan and furnace ventilation 
—we are informed that ‘‘ if air is heated under a con- 
“‘ stant pressure it expands ;}, of its volume at the 
‘‘ temperature of zero of Fahrenheit’s thermometer.” 


: ae 
The fraction 77> is that now more usually ac- 


cepted, but we are not going to lay stress on this 
point, although on page 70 Mr. Bagot gives absolute 
zero as 461.2 deg. below zero Fahrenheit. On page 
7, however, our author gives a formula : 
“ae Ty on 480+t ‘a 
U =D( a ir) 

which involves the statement that absolute zero is 
480 deg. below the freezing point, or 448 deg. below 
zero Fahrenheit, while on page 12, after using, in a 
number of rules, the number 459 as that to be 
added to Fahrenheit temperatures to give absolute 
temperatures, he suddenly instructs the reader to 
use 461. Between these various figures a student 
will be apt to get puzzled. 

Again, on page 5, our author makes the extra- 
ordinary statement that ‘‘ 2} 1b. of coal require 29 
“‘ cubic feet of air to insure complete combustion.” 
Considering that each pound of coal burnt requires 
about 150 cubic feet of air to supply the oxygen 
necessary for chemical combination alone, and that 
in practice ‘‘to insure complete combustion” this 
quantity must be increased from one and a half 
times to twofold, the statement we have quoted is 
misleading. On page 8 we are informed that ‘‘ the 
‘‘ weight of one cubic foot of air at 75 deg. Fahr. = 
‘* 0744544 lb. per square foot.”” The weight of ‘‘ one 
‘* cubic foot” ** per square foot” is to us somewhat 
difficult to realise, notwithstanding the numerous 
decimals, but not less embarrassing is the informa- 
tion on page 9that “to raise 1 kilogramme of air 
“1 deg. Centigrade, 0.237 kilo. of heat will 
“‘ be required.” What is ‘‘a kilo. of heat’ ? 

Passing over the next few pages (although some 
of the remarks on fans tempt criticism) we notice 
on page 25 the statement : ‘‘ Oxygen and hydrogen 
* are contained in water in the following propor- 


‘‘tions—16 parts oxygen, 2 hydrogen. The ele- 
‘* ments unite to form water. Here the proportion 
‘of oxygen is 32 to 2 parts hydrogen.” We have 


italicised the last sentence quoted, and we think it 
requires no further comment. The quotation just 
given is from the chapter on the ‘‘ Laws of Com- 


bustion,” in which our author speaks throughout of | 


Thus speaking of firedamp, he 
£4 8 Ps —— der Journal-Literatur der Eisenbahn-Tecknik. 


combining weights. 
says: ‘*‘ Here 12 parts of carbon are united with 4, 
‘‘or 2 x 2, parts of hydrogen,” while in the next 
chapter, two pages later he describes the same gas 
as consisting of ‘1 atom of carbon to 4 atoms of 
“hydrogen,” and this without giving the slightest 
indication to the student as to what an ‘‘atom” is. 
On this same page 27, also, he states with regard to 
firedamp that : ‘‘ twice the amount of air renders it 
‘* violently explosive.” This is an error ; firedamp 
is violently explosive when mixed with twice its 
volume (the term ‘‘ amount” used by Mr. Bagot is 
vague) of oxygen, and is also explosive when mixed 
with ten times its volume of air. 

In his remarks on combustion Mr. Bagot is most 
discursive, but we cannot spare space to go through 
his statements in detail. We notice, however, that 
on page 29 he rightly gives 2% 1b. of oxygen as 
required for the complete combustion of 1 lb. of 
carbon, while on page 32 he says ‘‘1lb. of coal 
** requires 23 bulk of oxygen.” On page 30 we are 
informed that ‘‘a horse breathes 6.3 times the 
*‘ volume per minute of a man,” while on page 33 








it is affirmed that ‘‘as a general rule three men 
‘* equal one horse in air breathed.” 

Again, skipping afew pages, we come toourauthor’s 
remarks on friction in airways. These abound in 
blunders. 
the perimeter of an airway 4ft. by 5ft. is 20 ft., 
instead of 18 ft., while a few lines lower down the 
rubbing surface of such an airway 1500 ft. long is 
given as 30,000 square feet, and that of an airway 
4 ft. by 10 ft. by the same length as ‘‘ 4x 10 x 1500 
‘* =60,000 square feet.” To cap all, Mr. Bagot, 
commenting on these figures, says : ‘‘ Thus for four 
‘* times the area there is only twice the extent of 
‘* rubbing surface.” Fancy an airway 4 ft. x 10 ft. 
being regarded as four times the area of one 4 ft. 
by 5ft.! Moreover, the rubbing surfaces in the 
two cases, instead of being as 1 to 2, are propor- 
tionate to the respective perimeters, or as 18 to 28. 
Not content with the above our author goes on to 
say that if the 4ft. by 10ft. airway be divided 
‘* into four equally small ones, such small airways 


‘* will have a perimeter of 20 ft.; therefore the total | 


‘* perimeter of the four airways is equal to 4 x 20 
‘* = 80 ft.” Presuming that by ‘‘ four equally 
‘*small ones” is meant four smaller airways of 
equal size, each of such airways will of course either 
be 2 ft. by 5 ft., or 4 ft. by 2 ft. 6in., according 
to the manner in which the division is made, and 
the perimeter of each will in the former case be 
14 ft., and in the latter 13 ft. ; how our author 
arrives at the perimeter being 20 ft. we donot un- 
derstand. 

We could make many more quotations showing 
as much carelessness as the foregoing, but we for- 
bear. We have so far commented only on the first 
thirty-eight pages of the volume, and turning now 
to the latter part we are glad to be able to say that 
it is vastly better than the earlier portion. The 
later chapters in fact relating to ventilation in prac- 
tice, the Mines Regulation Act, blowers of gas, 
accidents, meteorological phenomena affecting col- 
lieries, and safety lamps, afford a variety of useful 
and well-arranged information which it is a great 
pity to see associated with the careless writing we 
have criticised. It is not at all improbable that a 
third edition of the work will be called for, and if 
this is the case we advise Mr. Bagot to thoroughly 
re-write the whole or the first five chapters. If he 
does this with care and judgment he will produce a 
very useful little handbook of permanent value. 
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MOULDING MACHINES. 

A CONSIDERABLE number of moulding machines 
for general purposes have now been designed and 
brought into use with more or less practical success. 
By moulding machines for general purposes we mean 
machines for making moulds for miscellaneous 
castings, as distinguished from those moulding 
machines destined for moulding wheels only. 
Although wheels may also be moulded on some of 
the machines we are about to describe, the finished 
article cannot, as far as price is concerned, and 
especially for the larger sizes, compare with 
such wheels moulded on special wheel moulding 
machines. These latter machines, which have been 
brought to a great state of perfection, are generally 





Thus on page 38 we are informed that | 


London : Offices of the Mer- | P° 


built on one principle, and are so well known, that 
we do not propose to deal with them in the present 
article. 

A well-designed moulding machine for general 
purposes ought to so produce the moulds that the 
| tinished castings may be practically alike in weight 
and appearance, that they may be cleaner than 
those produced by hand moulding, and turned out 
at a cheaper rate. A good moulding machine is 
therefore a want felt by founders of all classes of 
castings, and we propose in this and a succeeding 
article to describe a certain number of such ma- 
chines of German, American, and English designs, 
and to point out their special features. 

In the first place, however, we may say a few 
words regarding patterns and moulds. The pattern 
of any article, especially for fine castings, has under 
any circumstances to be made such that it can 
easily be withdrawn from the sand ; it must there- 
fore have a smooth surface, the sides must be suf- 
ficiently sloping, while if it be complicated, it must 
have loose pieces, so that it can be withdrawn 
}from the sand in parts, and in various directions. 
| Such loose pieces must be joined together in such 
|@ way as never to disturb the shape of the pattern 
or the appearance of the finished casting. If the 
pattern be once drawn from the sand no touching 
up of the mould by hand ought to be needed. To 
give the surface of the mould a smooth and uniform 
appearance, and to prevent the deformation of the 
mould itself after the heavy metal has been let into 
it, the moulding sand must be rammed very evenly 
and the pressure in the sand of a mould, i.e., the 
pressure of the grains against each other, ought to 
be practically alike at all parts so as to prevent the 
mould from losing its shape. Lateral shaking of 
the pattern while in the sand, generally indulged in, 
should absolutely be avoided and is entirely out of 
place in the case of moulds for fine castings, such 
as the details of sewing machines, &c. The inlet 
for the metal into the mould must be of sufficient 
size, and sufficient space ought to be left for the 
escape of the gases. 

The first moulding machine with which we shall 
deal here is one designed by C. Kepler, of Berlin, 
specially for moulding cores for castings, where there 
are a number of such spaces to be formed of equal 
sizes, and at equal distances, as for instance in some 
firebars of special design, &c. This machine consists 
mainly of a frame (Fig. 1, on next page), upon 
which is placed a pattern plate a carrying on one 
side two toothed bars 6 b standing at an angle with 
the plate a and gearing into pinions, the latter 
being driven by spur-wheels and worked by hand 
wer. Running along the plate a are diagonal 
slots of the shape shown by the annexed sketch. 


ba a 


In these slots are placed, at any desired distance 
from each other, the ‘‘ types” f f, at the same angle 
as 6b. To mould the cores, sand is filled and 
stamped by hand into the box // placed upon thy 
plate a for this purpose, and held in position be 
the outer framework of the machine; and the 
ramming of the sand being finished, the plate a is 
then drawn downwards by means of the wheel- 
gearing and toothed racks b b. The types f f being 
set in the table a, will also slide downwards along 
with the table; they therefore will be pulled out and 
the small sand bodies ccc willremain standing, and 
may afterwards be used as cores, as desired. To 
make a variety of castings, like various firebars for 
stoves or others, where a number of cores of the 
same size are required, of course a set of different 
kinds of ‘‘ types” must be always kept in stock. 

The next machine to be noticed is one patented 
in August, 1879, by Mr. Ernest Schiess, of Diissel- 
dorf, Germany. The principle on which it is 
based is ingenious, but so far, however, the machine 
has not proved of great practical value. The ma- 
chine is used for moulding round objects. 

On a shaft a (Fig. 4) are fixed one or more half 
patterns p p of pulleys to be moulded. Upon the 
moulding plate b b (Fig. 2) are fixed the plates 
ec, each of them having in it an opening of the 
exact shape of the diametrical section of the pulley 
pattern. One end of the shaft a carries a small 
handle d. This handle may be made to turn through 
180 deg. To moulda pulley with this machine, the 
moulding plate b b is placed upon a moulding box 
ee (Fig. 3), this box having previously been filled 
with rammed sand. If the pulley patterns p p are 
in the position shown in the figure, that is, above 
the sand, a turn of 180 deg. is given to the shaft @, 
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The patterns p p are thus turned into the box ¢ e, 
and in this way cut out of the sand, the exact shape 
of thepattern. The plates cc prevent the sand from 
being pressed out of the moulding box during the 
movement of the patternspp. A defect of this 
machine is that of course only round objects can 
be moulded by it, and the platesc will doubtless 
wear out very soon, especially if the section of the 
pattern is a complicated one. The mould more- 
over is never quite clear on the surface lying against 


| the plate ce, 
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there being always a certain amount 
of sand pressed out between c c and the pattern. 

In 1878, Burgdorf Brothers, of Altona, took out 
a patent for an arrangement for shaking the pattern 
plate, upon which is fixed the pattern, loose from 
the sand. This consists of a contrivance which 
causes the pattern plate to shake before it is lifted 
off the sand. The principle of loosening the mould 
from the sand by giving it such a shaking move- 


}ment is a mistake in itself, as there can be no 









































25 
Sy 


i= 





» c 
NESS 


NBs 
YSLLUULULHULSLLUAALELILATE, N 


Sy 

| doubt that the mould is thereby spoiled and made 
| inexact ; we do not, therefore, think it necessary 
| to describe the arrangement in detail. 

| More interesting for our purposethan the last-men 
| tioned arrangement, and more successful in practice, 
| is the improved moulding box of Mr. Ernst Paul, of 
Radebent, Dresden, which is mostly used for mould 
ing underframes for sewing machine tables, small 
fret-saws, &c. Although the machine is not per- 
fect in its action, it is certainly an improvement. 
| It consists mainly of a pattern plate carried on 
two short journals, m m, Figs. 5, 6, and 7. This 
plate carries one half of the pattern on the one side 
and the second half on the other side. The bear- 
ings in which the pattern plate journals are placed 
may be shifted upwards or downwards by means of 
a leverl. If a mould has to be made with this 
machine, the process is as follows: On the top of 
the pattern-plate is placed an outside box a a 
(Figs. 5 and 6), carrying set screws on each side. 
These screws are used to set and hold fast a smaller 
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PLANING MACHINE FOR MARINE ENGINE WORK. 


CONSTRUCTED BY MESSRS, FRANCIS BERRY AND SONS, ENGINEERS, SOWERBY BRIDGE. 


box b b, placed inside the first one. This second 
box is filled with sand, which is rammed by hand. 


This done, the pattern plate is lifted up by means | 


of the lever before named, is turned 180 deg., and 
let down again on to atablecc. The second box is 
now placed on the new top of the pattern plate and 
fixed together with the first moulding box by means 
of keys, as shown in the figures. This box is then 


filled with sand like the first one, and the sand is | 


rammed again. The boxes may now be taken off 
the moulding plate, again keyed together, and the 
machine is ready for a new mould and the old boxes 
ready for casting. This machine is useful for some 
purposes assumed, but labours under some great 
disadvantages: 1, No small and complicated casting 
can be made upon it ; 2, owing to one-half of the 
pattern being on each side of the plate and the other 


half on the second side of the plate, it is very dif- | 


ficult to make the latter sufficiently exact ; 3, the 


sand is rammed by hand, and therefore no saving | 


in labour is effected, while it cannot be pressed 


evenly ; and 4, the pattern cannot be knocked off | 
the sand before it is taken out of the mould, which is | 


a great disadvantage. 

Messrs. Aikin and Drummond, of Louisville, 
U.S.A., in 1878 patented a machine for making 
sand moulds. In this machine mechanical pressure 
is used instead of ramming the sand. As this 
represents a new system we will describe it in some 
detail. The principal parts of the machine are shown 
in Fig. 8. In this figure Y is the pattern plate, 
upon which is fixed the half pattern Z. This plate 
is placed and fixed against the plunger D, the latter 
being actuated in a vertical direction by means of 
cams fixed on the shaft K. A box B!, also actuated 
from the shaft K by the cams « x, will move upwards 
or downwards, but does not always move in the same 
direction as D. Upon Bis placed a loose plate 
A}, which is cut out in the middle exactly the shape 
of the pattern Z to be moulded, the latter pattern 
passing through the plate A'. Round B'is placed a 
case R R!, fixed on the frame of the machine. Upon 
this case is placed the conically shaped moulding box 
wu. On each side of R R! is an arm G G, on the 
top of which is placed a horizontal bar W, through 
which passes a screw s. On the one end of this 
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| screw is the pressure plate v, on the other end the 
handwheel z'. 

To mould with ‘this machine, D and B! are 
| pulled back by a turn of the shaft K. The boxes 
u «wand R R are then filled with sand, and 
| the pressure plate v screwed down upon wu. D 
'and B! are now moved up again by another 
turn of the shaft K, thus pressing the pattern Z 
through A! into the sand. K is then further 
| turned round, making the plunger D go back, 
| whilst B!' and A! still remain in their places, 
| thus preventing the sand from falling out of the 
mould. The moulding-box u « with the finished half- 
| mould in it may now be taken off by unscrewing 1, 
| leaving room for the second half of the mould. 
| This machine is very intelligently carried out ; it, 
| however, suffers from some disadvantages, viz., it is 
mainly useful for round articles, like cocks, taps, 
| &e., as it is very troublesome to be always chang- 
ing the plates Y and A!; again, a plate like A! 
| has to be cut in the centre exactly in the shape of 
| the pattern to be moulded, and if this shape be 
somewhat complicated it is very difficult to make 
| such a plate at all successfully. Moreover this plate 
A! will be subject to considerable wear. 
disadvantage is that the moulding box is lifted off 
the pattern upwards, thus allowing particles of sand 
to fall off. 


siderable success in practice is the one patented by 
George Woolnough and Fr. Dehne, and shown* 
in Figs. 9 and 10. As in the machine of Mr. Paul, 
Messrs. Woolnough and Dehne makes use of a 
pattern plate, which carries one half of the pattern 
on each side of it. This moulding plate h (Fig. 9) 
has a journal on each end, lying in bearings g!. The 
machine consists of two hollow columns A A!, stand- 
ing on a cast-iron footplate a. 
fixed to this plate ; A! may be moved horizontally, 
to allow plates of larger or smaller size to be intro- 
duced. Each of the columns A and A! carries a 
wrought-iron spindle b b!, which can be lowered or 
raised at pleasure, by means of the gearing and 





* This machine as constructed here by Messrs. Samuel- 
son and Co., of Banbury, was illustrated also on on 





| page 355 of the twenty-ninth volume of ENGINEERING. 





Another | 


A machine that has been lately used with con- | 


The column A is | 





lever c and e. To prevent sand from falling between 
the spindles and standards, a sliding casing is placed 
on the top of each of them. On the top of the 
spindles will also be found the castings g g', which 
can turn on the spindles, and are fixed against them 
by screws mm. These castings gg! are made to 
form the bearings of the moulding plate journals, 
as before mentioned. The small screws p p! serve 
to keep the moulding-plate in position, if required. 
Each column carries inside a wrought-iron plate 
r v1, to serve as rails for a small iron table s to 
travel upon. 

The operation of moulding with this machine is 
as follows: Upon the moulding plate h is placed 
and keyed a moulding box. This box is filled with 
sand, which is rammed by hand. This done, the 
spindles b b! are lifted up to allow the rammed 
box to be turned 180 deg., and set upon the table s. 
Next the spindles b b! are again lifted up to allow 
the mould to be taken off the box. At the 
same time the second moulding box is placed 
upon the moulding plate to mould the second half 
of the pattern by the same process as in the case of 
the first half. This machine, it may be noticed, is 
open to the objection that the sand is stamped by 
hand, causing uneven pressure and involving con- 


| siderable hand labour, while the sand mould cannot 


be easily knocked off the pattern before lifting the 
box. Moreover it is somewhat difficult to make the 
moulding plates exact. 

(To be continued.) 








PLANING MACHINE. 

WE illustrate above a very substantial planin 
machine manufactured by Messrs. Francis Berry an 
Sons, of Sowerby Bridge. This machine has been 
specially designed to suit the requirements of marine 
engineers, and, as will be seen from the illustration, 
is made with one fixed and one movable standard ; the 
latter being adjustable to suit the varying work to be 
operated upon, 

The machine weighs 35 tons, and will plane (when 


| closed up) 14ft. long, 8 ft. wide, and 7 ft. 6 in. high, 


| while it will open out to 12 ft. wide. The two tool 
| boxes on the cross-slide are self-acting in the vertical, 
| horizontal, and angular cuts, but those on each upright 
| are self-acting in the vertical feed only. It will thus be 
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seen that all the tools can be brought up to the work, 
and be in operation at the same time, a very great ad- 
vantage in the class of work for which the machine is 
intended. All the materials and workmanship are ot 
first-class quality, and sustain the reputation of this old- 
established firm. The machine illustrated has been 
supplied to the Northern Marine Engineering Company, 
Limited, Gateshead-on-Tyne. 


ON COMPARATIVE BLAST FURNACE 
PRACTICE.* 
By I. Lowrnran Bett, F.R.S. 
(Concluded from page 425.) 

From what has preceded, we may infer that free 
cyanogen at all events is, as might be expected, a very 
much more powerful reducing agent than carbonic oxide, 
the carbon of which, from the composition of the gas, has 
its avidity for oxygen already partially satisfied. 

In the Cleveland furnaces; particularly those having a 
height of 75 ft. or 80 ft., the gases are remarkable for the 
oa quantity of carbonic acid they contain, when taken 
below a certain level. The following examples are illus- 
trative of this assertion obtained from a furnace of 17,500 
cubic feet capacity : 
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| First Experiment. | Second Experiment. 
se ie ! 


Escaping Gases. | i 
Vols. of | Vols. of | Vols. of | Vols. of 
CO. | CO. | Co. 


Blast*C. | 300? | 485° | 485° 
1 





| COz. 
16} ft. from top <4 $4.08 | 225 31 
20 ft. o» ost ‘ ' $5.11 | 73 

39 ft. ” sel A 34.96 1.00 
Bah ft. ,, ie © 35.94 |. 
65 ft. 20 ar ° 35.92 49 
70} ft. 5 < 36,03 | 00 
At tuyeres 37.7 ; 48 


33. 
34.84 
85.08 
36.03 
7.60 
37.86 
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Against these figures I have placed the composition of the 
gases of an Eisenerz charcoal furnace which has a height 
of 52.65 English feet and a Me ad of 3592 cubic feet : 

Tols. of CO,. Vols. of CO. 

Escaping gases, average of 
two tras ie ee a 17.87 
18ft. from throat... i : 19.39 
254 a aa 18.77 
. cs 19.69 
32 2 ue 12.35 20.46 


34 a ve .. 2,98 .e 

Whother the fact of the produce of the Vordernberg 
furnaces being white iron, and the ore not being so com- 
pletely reduced as when grey Cleveland iron is sought for, 
may permit the presence of a greater quantity of an 
oxidising gas suchas CO, atthe tuyeres, is a question I have 
not yet had an opportunity of solving. Another question 
for consideration is the amount of assistance, if any, which 
a possibly larger quantity of cyanogen compounds, pro- 
duced from a fuel richer in alkaline matter than coke, may 
afford in neutralising the prejudicial effect of so large a 
quantity of CO, in the hearth as obtains in the Vordern- 

furnace. Some light, it may be observed, would be 
afforded if the Styrian ironmasters would communicate to 
the meeting the quantity of charcoal required when their 
furnaces are making grey —— iron, i 2 

I would venture to recommend further inquiry into this 
branch of blast furnace chemistry to the attention of those 
ironmasters of the Vordernberg Valley who have in past 
times enabled our venerable honorary member the Ritter 
von Tunner to render great service to the science of iron- 
making. I trust that in any discussion with which this 
communication may be honoured we shall hear whether 
Styrian or Carinthian ‘practice has demonstrated the in- 
advisability of heating the blast beyond the very moderate 
temperature usually employed in these provinces. 

I have already compared the constitution, so to speak, 
of the heat coefficients usefully employed fin the charcoat 
furnaces described by M. Friderici and that of a Cleve- 
land furnace using coke. : 

In the paper by Professor Ritter von Tunner already 
referred to, the blast was only heated to 200 deg. Cent. 
(392 deg. Fahr.), but in his later experiments of 1871 the 
temperature had been raised to 400 deg. Cent. (752 deg. 
Fahr.) In M. Friderici’s paper the blast is quoted as 
having been heated to 300 deg. and 450 deg, Cent. in the 
two furnaces, while the Cleveland furnace was blown 
with air at 485 deg. Cent. (905 deg. Fahr.) 

In my comparative statement just alluded to, I caleu- 
lated that the heat actually absorbed in the furnace was, 
per unit of fuel consumed, as follows : 





Charcoal | Charcoal |Cleveland 
Furnace 2.|Furnace 3.) Furnace. 
} 








calories. | calories. | calories. 
Combustion of carbon} 3609 3726 3656 
Contained in blast... 277 393 534 


| 3886 4119 4190 
Carried off in gases 222 281 508 


Co-efficient ... | 8664 3838 3682 




















* Paper readl before the lron and Steel Institute at Vienna. 





By raising the temperature of the blast by means of 
brick stoves to 700 deg. to above 800 deg. Cent., the 
following coefficients per unit of coke have been obtained : 

Height of furnace (feet) 55 76 90 
Capacity of furnace ... 10,300 20,642 33,016 
Weekly make, tons per 
1000 cubic feet — 38 ae 13 
Coke per ton ... Sh “ oe a 
Temperature of blast’ C. 718°) 780’ SA 
Temperature of escap- 
ing gasesdeg. C.... 248° 412”, 222” 
calories. calories. calories. 
Combustion of carbon 3527-8442) 3551 
Contained in blast... 671 747 793 
4198 4189 4344 
Carried off in gases... 283 464 189 
Useful coefficient = 3915 3725 4155 

An important item in the evolution of heat by the fuel 
is the extent to which the carbon is burnt to the state of 
carbonic acid. There is no doubt that in this respect the 
charcoal furnaces greatly exceed that of any coke furnaces 
I have had an opportunity of examining. I annex a 
of oxidation, carbonic acid being taken as unity : 

| | Ch les | i | 
| - | Cleve- |Cleve- Cleve-'\Cleve- 
} ey | fs. | land. | land. / land. land. land. 





synopsis of the relations of carbons in the two conditions 
: 
Char- | Char-  qoye 





522° | 718° | 780° | 19° 
CO, .| ee to . 7? 2) 24 ce 
.| L72 | 149 | 298 | 2.00 | 2.53 | 2.80 | 298 





It needs no figures to prove that with oo equally 
saturated with oxygen gas an elevation of temperature 
in the blast must be attended with an economy in the fuel 
consumed. 

Whether from some difficulty connected with the con- 
duct of furnaces under 25,000 cubic feet of capacity, I am 
unable to say ; but my own inquiries have led me to infer 
that in furnaces receiving their blast at the high tempe- 
ratures supplied by firebrick stoves, the gases have not 
proved as rich in carbonic acid as those fed with air at 
more moderate temperatures. As a consequence of this 
state of things, and in spite of receiving so much more 
heat through the blast, there has, according to my expe- 
rience, been little if any economy in the use of super- 
heated air, always, be it remembered, comparing furnaces 
in good working order. 

hese observations apply to the smelting of Cleveland 
ironstone ; but I have recently examined the results ob- 
tained in smelting hematite ores at four different works 
for the production of Bessemer iron : 

| | 
ee aie Se De 

Height of furnaces, feet ..! i 6&0 70 70 
Stoves, metal or firebrick ... FB | FB M 4M 4FB 
Coke, per ton .. x -- 20.56 | 20.60 | 20.33 | “20.35 











In some cases, no doubt, the results may be affected by 
differences in the quality of the minerals ; but in the case 
D I have separated the consumption of the two descrip- 
tions of furnaces, two of each, all using the same kind of 
minerals, They were: 

From metal stoves ... ... 20.34 

eS ee ... 20.55 
average 20.54 

»  firebrick :toves a. S27 

5 ss we <r, SOOT 
— » 20.17 

It may be, as would appear to be the case from a recent 
paper by Mr. Charles Cochrane, that superheated air 

uires a much larger surface in order to realise the 
full benefit it is capable of affording. 

According to his figures, Cleveland iron is being smelted 


with something under 19 cwt. of coke, which is about | has 


14 cwt. less than I have met with under the most favour- 

able circumstances. In this instance, however, having 

regard to capacity, the produce was only half that of 

ae driven with air at about 560 deg. Cent. (1040 deg. 
ahr. 

An estimate of the heat developed for each unit of 
coke consumed at this furnace, one 90ft. high with a 
capacity of 35,000 cubic feet, estimated on analysis of the 
gases at the throat, was as follows : 

Deg. Cent. 

Temperature of the blast... . rhe "19 

os escaping gases a oo. | “ae 
Heat from combustion of one unit of coke 3551 
», contained in blast... : ; 793 


Total calories... Ps we 4344 
Less carried off in gases ..._—-189 


Useful coefficient ae 4155 


This figure is undoubtedly one of high excellence, and 
is, in point of fact, the best one I have met with in my 
——- with British furnaces. 

here is but one other point to which I would ask your 
attention, viz., the ~~ make of many furnaces using 
charcoal as their fuel. The usual produce of a coke fur- 
nace smelting Cleveland stone is about 30 tons of grey 
iron per 1000 cubic feet of capacity per week. The Lux- 
embourg furnaces, using ore of the same geological posi- 
tion as those of Cleveland, run as much as 50 tons of 
white iron per 1000 cubic feet of capacity, and this up to 
55 tons is about the rate of working on English or 
Spanish hematite. It will be observed, however, in the 
two Vordernberg charcoal furnaces we have a make of 
73 and 934 tons of white iron per week per 1000 cubic 





feet of capacity, and I have met in America charcoal 
furnaces running 100 tons of grey metal per 1000 cubio 
feet. 

It is clear that the facility with which an ore is acted 
on by the reducing gas in the furnace must necessarily 
affect the rapidity with which the furnace can be driven, 
By actual experiment I ascertained that at a temperature 
of 410 deg. Cent. (770 deg. Fahr.), when exposed to 
carbonic oxide, while calcined Cleveland stone lost about 
20 per cent. of its combined sd Lancashire ore parted 
wit: 24 times this quantity. Under such circumstances 
it is not surprising that charcoal furnaces using rich 
hematites should make much more iron than coke fur. 
naces using clay ironstone. As arule, however, up to a 
certain date the make per 1000 cubic feet was notably 
larger in charcoal furnaces than in those using coke, even 
when smelting the same class of ore. 

I have elsewhere endeaveured to explain a circumstance 
which seemed to rest on a fairly sound foundation, but I 
fancy my explanation must be abandoned as an attempt 
to account for what in reality may have no substantial 
existence. 

I have recently learnt that the furnaces at the Edgar. 
Thomson Works, near Pittsburg, 80ft. with a capacity 
of 15,000 to 16,000 cubic feet, are producing fully 100 tons 
per 1000 cubic feet per week of rich Bessemer iron. 

There is no question whatever that driving furnaces at 
any such rate leads to their rapid destruction, so that 
three years is a pretty long life for one which is turning 
out so large a quantity, whereas a furnace making a 
third of this produce, even from the poorer Cleveland 
iron, lasts three or four times as ry : 

Now, when it is remembered that blowing-engines, hot- 
air apparatus, indeed, almost every expense attending the 
cost of manufacturing iron except the mere furnace itself, 
bears a direct proportion to the quantity of iron produced, 
it seems doubtful whether there is any saving in these 
extraordinary rates of production, which necessarily entail 
blowing out, and standing three months every third, 
instead of every twelfth year. 


GAS-BURNERS.* 
By Wituram Svae, A.I.C.E. 

A LEADING article in the Times of June 3, 1882, says :— 
‘Tt must be remembered, however, both in regard to this 
and to street lighting, that any comparison now made, in 
respect either of cost or illumination, is made with gas 
very imperfectly pasa Gas, when first introduced 
presented so many advantages over the lights which had 
preceded it, that it afforded an amount of satisfaction in 
excess of its actual merits ; and it is now being consumed 
in many places on a plan which, in the present day, may 
almost be called barbarous. Within the last few years 
greatly improved burners have been introduced, and the 
attention of gas engineers has been keenly directed to the 
subject by the competition of electricity. There are many 
streets in London which show how much ordinary gas 
lighting may be improved, and there can be little doubt 
that the improvements now to be seen are but the pre- 
cursors of others. It would, therefore, be premature to 
suppose that the claims of electricity will have to be 
weighed only against those of gas as now commonly em- 
ployed, and not against gas employed under more advan- 
tageous conditions,” It seems almost strange that at this 
period of time in the use of gas, now more than fifty years, 
we should still be looking forward to development in gas- 
burners and apparatus to be used with it, so as to promote, 
to a greater extent than it has ever done before, the com- 
fort of the public. During this time you will, as scientific 
men, agree that something ought to have been dune to give 
gas its highest possible development ; and this opinion was 
till lately evidently that of the general public, who have 
declared that gas was played out. 

The language of the leading journal, however, clearly 
shows that the Press of this country consider after what 
they have seen that gas has arrived at a fresh starting- 
point in its career. For the initiative of this fresh 
starting-point, there can be no doubt that the gas interest 
to thank the introduction of electric lighting. 
At the same time, while admitting this most candidly, 
it must not be understood that the entire gas industry had 
got into a groove which it was making no effort to get out 
of. On the contrary, the manufacture of gas and the 
utilisation of the Le 5 senrneeag has been and still is the 
subject of continued laborious investigation, and it may 
be at once stated that the results of the many — of 
labour of engineers such as Clegg, Lowe, King, Malam, 
Kirkham, and Evans, followed by those obtained re- 
cently by our contemporaries, have made the manufacture 
of gas an industry of which science may well be proud. 
The fruit of their labours may be summed up in this, that 
at present gas supplied to the public is practically pure, 
of good illuminating power, and there is little or no waste 
in the process of its manufacture. Everything is utilised 
and made into marketable commodities, the net result of 
the whole being that some few gas companies have suc- 
ceeded in realising as much for their residuals as they pay 
for coal. But although others are fairly on their way to 
do the same, it is not to be expected that it will ever 
generally be the case that the residuals will pay the cost 
cf the coal, Coal gas, as now supplied to the public, consists 
of hydrogen and marsh gas to the extent of about 80 Fed 
cent., and the remainder consists of luminous hydro- 
carbons of various qualities, with traces of sulphur in the 
form of carbon disulphide. 

The gas supply of London is watched over by a Com- 
mission, appointed by the Board of Trade, called Gas 
Referees, who are Professor Tyndall, Professor Vernon 
Harcourt, and Mr. Pole. They are empowered to pre- 
scribe the manner of verifying the illuminating power and 
purity of the gas, and they have also authority to act in 
cases of dispute in public lighting. Their prescriptions, 

* Paper read before the Mechanical Section, South- 
ampton meeting of the British Association, 
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emanating from*the‘only legal body of the kind in the 
kingdom, are accepted as the proper methods, so that in 
effect, though they are appointed for London, they may 
be said to be Gas Referees for the whole kingdom. 
But the use that is made of gas is a matter which is 
altogether out of the control of gas companies and their 
engineers, and here the proverb about good food and 
bad cooks may be paraphrased. The great hindrance to 
the improvements in the use of gas has been the general 
wublic themselves, who have not taken sufficient interest 
in the kinds of apparatus ones but have, as a rule, 
supplied themselves with the cheapest burners, stoves, 
and other apparatus, utterly regardless of the waste and 
annoyance which this system entailed ; and when they 
have complained, they have always attributed the causes 
of failure to the quality or pressure of the gas, instead of 
ascribing it to the true cause. In 1871 the Gas Referees 
made an examination of a number of gas burners which 
they had collected from various large establishments, 
newspaper offices, warehouses, shops, and dwelling- 
houses, and they found that those burners (samples of 
those generally employed by the public) would only give 
about one-half the light that the gas was capable of yield- 
ing per cubic foot consumed, and several of the burners 
tested by them gave only one-fourth of the proper light of 
the gas. They ~ in their report to Parliament: ‘‘ The 
economy to the public, arising from the use of good gas- 
burners instead of bad ones, is so obvious as hardly to need 
remark. The gas rental of London amounts annually to 
yaore than two millions sterling. Taking a very moderate 
estimate, upwards of one-fourth of this sum ( sogg 
annum) might be saved by the use of good burners. is 
is the saving which might be made in London alone ; how 
much vaster the sum thus economised if 
burners were to come into pongo use throughout 
England.” Now the quantity of gas used in London last 
year, according to the analysis of the London Gas Com- 
panies’ accounts, prepared by Mr. John Field, was in round 
numbers 20,230,000,000 cubic feet, which is equal to a 
bulk of one mile square x 726 ft. high, and its cost to the 
public was 2,911,000/. The result of careful trials made 
with a number of burners taken lately from private houses 
and shops shows that as a rule the amount of light 
obtained by the general public from five cubic feet of gas 
is less than one half of that which it is capable of giving. 

The iron and metal burners, of which a great many are 
used, give their best result in light when they are worn 
out, although the shape of the flame is bad. 

The reason why, is that in order to obtain from what is 
a compound of tag a marsh gas, and carbon its best 
effect in light, the burner must be so made that the 
quantity of gas required to be consumed is proportionate 
to the size of the burner, so that it cannot exceed the 
maximum quantity which the burner is made for. Then 
the outlet of the burner itself, whether it be of the Argand 
or of the flat-flame form, must be so arranged that the gas 
issues forth at a sufficiently low rate of velocity so that it 
has time to get heated to a proper degree by the hydrogen 
and marsh gas before it comes into combustion with the 
oxygen of the atmosphere. When this rate of velocity is 
obtained in an Argand burner the pressure at the point of 
ignition is almost nil. But in flat-flame burners the el 
sure of the gas must be raised to a point sufficient to blow 
out the flame to a fan-like shape, but it must only be 
sufficient to do this if it is desired to obtain a good result 
per cubic foot of gas consumed. 

One more point is of great importance in the construc- 
tion of a gas-burner—that is, that the gas should not be 
heated until it arrives at the point of ignition. The body 
of the chamber below the point of ignition must therefore 
be made of a material which is a bad conductor of heat ; 
so as not only to prevent the undue expansion of the gas 
before it arrives at the point of ignition, but also to main- 
tain the heat in the flame. 

Sir F. Bramwell very ingeniously pointed out some time 
since that the important point in the pay combustion of 

sis not so much to keep the gas cool as to keep the flame 

ot. The distinction is extremely subtle ; but neverthe- 
less a non-conducting gas chamber performs both these 
important functions. If a gas chamber made of metal 
or any good conductor of heat is used, then the gas 
becomes expanded in bulk, and the velocity of the 
issuing gas is greatly increased ; less time being given 
for those chemical combinations necessary to produce 
a proper amount of light from it. In addition to this, 
as Sir Frederick Bramwell has pointed out, the heat 
which should remain in the flame is conducted away 
from it into the lower fittings of the burner, where 
it may burn the fingers of the incautious consumer, 
but is of no manner of use in the evolution of light. 
You will perhaps say it is not possible to conceive how 
the flame can be kept hot without keeping the gas cool at 
the same time ; because if the heat is to be kept in the 
flame and not conducted away down the stem of the 
burner, the gas must be kept cool by the means employed. 
But nevertheless there is a difference in the effects pro- 
duced, and the ingenious definition of Sir Frederick is 
scientifically accurate. Asan explanation of the expan- 
sion theory, it may be stated that if one cubic foot of gas 
is heated to about 500 deg. Fahrenheit, it will occupy the 
same bulk that two cubic feet do at the mean temperature 
of the atmosphere. 

Now, supposing it is issuing in a cool state from the 
aperture of the burner at a velocity — to 14 miles per 
hour, it must then issue at the rate of three miles per hour, 
if the rate of consumption is equal in both cases. 

Therefore it has a half the time in the heated state 
to combine with the oxygen of the air that it had in the 
cooler state, and a loss oF illuminating power is the result. 

Again, as regards the maintenance of the heat in the 
flame ; supposing the chamber from which the gas issues 
is a conductor of heat. In this case the heat from the 
flame is conducted away from it down the stem of the 
burner, expanding the gas and leaving the flame so 


gas | corresponding size, which 





relatively cooled fas to require more“gas to raise it to the 
necessary state of ‘incandescence to allow the oxygen to 
combine with it in the proper ieepeeens, In this case, 
as the two operations are simultaneous, it is difficult to 
apportion the effect produced. But that the effect is pro- 
duced is proved by the following experiments made some 
times since by the late Mr. F. J. Evans. 

Two Argand burners were made precisely alike in every 
respect except that one had a combustion chamber made in 
steatite and the other in brass. The'same quantity of gas 
was consumed through both of these, the result being that 
the burner with the non-conducting chamber gave more 
light per 5 cubic feet of gas consumed than the other, the 
proportion being as 15 candles to 13. The burner with a 
non-conducting chamber was quite cool immediately 
below the chamber, while the other was so hot that it 
could not be touched without burning the hand. The 
metal burners which are now used in enormous quantities 
in London and the provinces become exceedingly hot, so 
much so as to communicate the heat to a considerable dis- 
tance down the fittings. 

The velocity of the issue of 5 cubic feet per hour of gas 
from these burners varies from ten to sixty miles an hour. 
The worn-out burners generally give the lowest velocity. 

Asarule the metal burners give the lowest results in 
light per cubic foot of gas consumed. 

For example, a metal burner of the flat-flame type 
which has been stated in the columns of the Journal of Gas 
Lighting to be identical with the steatite hollow-top burner 
invented in 1868, gives the following results: A large- 
sized burner, No. 8, burning 5 cubic feet per hour, gave a 
result equal to 11.5 candles, whilst the result obtained 
with a like quantity of gas from a steatite burner of 
has a non-conducting gas 
chamber, was 14.6 candles, a difference in favour of the 
steatite of 3.1 candles, or nearly 25 per cent. more 
light. Another metal burner of a size more generally in 
use by the public =v gave 6.2 candles for the 5 cubic 
feet, or considerably less than half the latent value of the 
gas which was 16 candles. 

The fact of the difference of illuminating power with 
like quantities of gas clearly shows that the two burners 
are not the same by any means. The statement gravely 
made in thecolumns of the Journal of Gas Lighting, that 
they are identically the same, clearly shows that if this is 
the belief of the gas trade generally with respect to these 
two burners, it is no wonder that the public who rely on 
the recommendations of the trade, continue still to waste 
their gas in the manner pointed out by the Gas Referees 
in 1870 and 1871. As before stated, careful tests of a 
collection of burners bought from different gasfitters 
and ironmongers in various towns in England, and from 
their recommendation, prove that the knowledge of the 
proper use of gas possessed by these persons is still most 
incomplete, and, therefore, the general public continue 
still to burn gas in the same wasteful manner az they 
did when the Gas Referees made their report. The 
remedy for this enormous waste of gas is in the 
hands of the public only. Gas producers, whether they 
are corporate bodies or public companies, are almost 

werless to oppose the vested interest which derives 

arge profits from the sale of gas-burners constructed with 

a view to require frequent renewals. It is only fair to 
say that the producers of gas have always shown the 
greatest interest in the improved use of gas in every way, 
but the speculating builder and his colleague, the local 
plumber and gasfitter, hold a final power for evil over the 
employment of gas, which, till very lately, has been para- 
mount. Happily for the gas interest, the general public are 
beginning to take a deep interest in gas, and are acquiring 
agreat amount of information concerning it through the 
numerous gas exhibitions which have been held under the 
auspices of gas companies and corporate committees 
throughout the kingdom, and it is to be hoped that the 
forthcoming exhibition at the Crystal Palace will very 
largely aid the good work of instructing the public how 
to use gas to the best advantage. 

Thus we may hope that soon the ring of interest inimical 
to the progress of gas will be broken through and fresh 
encouragement given to the inventors of improvements in 
the use of gas. It will be impossible in the limits of 
this paper to give you a complete idea of all the 
improvements which have been and are still being made ; 
but I propose to indicate the direction they are taking, 
and give you a general idea of what they are. It has 
been found that a comparatively large quantity of 
gas, about four to six times that ordinarily used, will 
give a much better result from one burner per cubic foot 
of gasconsumed than can be obtained from four or six 
separate burners consuming the aggregate quantity of gas 

ual to that consumed by the large one; and this is true 
of both Argand and flat-flame burners. This is by no 
means a new idea; it was known to Faraday and 
others before him. I have in my possession an old 
burner made many years ago ; it has several rings and a 
silver top drilled with very fine holes. The quantity 
of gas used is large—the effect is small—in fact, it 1s 
more useful for boiling water than for giving light. 
But this old burner is a type of the large Argands of 
twenty or thirty years ago. They did not succeed, 
because, although they produced a great amount of light, 
it was at the cost of too much gas. Modern Argands 
will produce just double the amount of light for the 

same quantity of gas. 

There is also incorporated in some of the newest burners 
now before the public an idea which was originated by 
Professor Frankland more than ten years ago, viz., that 
if the air for combustion supplied to a burner be heated 
before it arrives at the point of ignition, a much better 
result per cubic foot of gas consumed can be realised 
This you will perceive is a mode of carrying out Sir F. 
Bramwell’s idea of keeping the flame hot, and undoubtedly 
a better result can be obtained. This burner, although it 
did not come much into use, has very lately been repeated, 








and is now being sold’on the Continent. The burner is so 
much like Dr. Frankland’s that there is “no difficulty in 
recognising it at once. Of the modern /Argands there 
are now several kinds; one is made with two or three 
concentric rings of flame and a glass chimney and is 
made with non-conducting steatite gas chambers and 
apertures permitting the gas to issue under an almost 
inappreciable pressure at the point of ignition, the 
velocity per hour being only about 14 miles. In this 
kind of burner the gas is kept cool and the flame hot. 
These were first used in the public lighting of Waterloo- 
road in 1879, and in Waterloo-place and Queen Victoria- 
street. Another kind, of newer type, is made on the theory 
of keeping the flame hot by making use of the products of 
combustion to heat the air supply. This also combines 
the low velocity of emission theory and likewise heats the 
gas itself. It is made by inverting the flame of the burner, 
the heat generated by the products of combustion being 
carried away by a concentric flue, fastened round the 
burner, through which metallic tubes convey the air 
necessary to produce combustion, which thus become 
s heated. 

A third is constructed on the principle of keeping the 
flame hot and the gas cool, but has besides an arrange- 
ment for admitting separate currents of cold air round the 
flame for the purpose of keeping the chimney cool. 

It is important to observe that although this burner 
does not warm the air admitted to it for promoting com- 
bustion, yet the results per cubic foot of gas consumed are 
stated to be as high as any of the others; showing clearly 
that there is no advantage in heating the gas before com- 
bustion. As to the advantage obtained by heating the air, 
the practical effect upon an Argand suitable for use by such 
ordinary unskilled labour as is usually employed to look 
after gaslights has not yet been clearly demonstrated; 
—- it is without doubt a great advantage to burners 
of the flat-flame type, because pase have always too much 
cold air supplied to them. The Argand, with its 
more complete regulation of air and its immunity from 
the effect of surrounding cold air, if able to evolve from 
15 to 30 per cent. more light per cubic foot of 
consumed than can be obtained from the best fat: 
flame burner ; but although the general public have no 
objection to glass chimneys in paraffin and other oil 
lamps, they do not appear to look with favour upon 
the general employment of glass chimneys for gas-burners 
no matter how much better the result to be obtained. I 
need not say that the cordial support of the ring inimical 
to'the true interests of gas is given to the public on this 
point, and a ag deal of very strong literature con- 
demnatory of the Argand burners has been widely dis- 
seminated. But it is impossible in the face of the im- 
econ which are continually being made in - 

urners of the Argand type to believe otherwise & 
that they are destined to play an important part in the 
gas lighting arrangements of the future. 

The improvements made in the flat-flame burners, 
though not producing such a high result as those obtained 
from large Argands, are great, and, concurrently with im- 
proved lanterns, have placed the lighting of the public 
streets on a much improved footing. Here, again, 
about three times the amount of light per cubic foot 
of gas is obtained from the use of large burners than 
with the old-fashioned small ones. e consumption 
of gas by the large ones is only equal to the te con- 
sumption of four or six smaller burners. In addition to 
this the improvements in the reflecting tops of the lanterns 
make the new lamps still more effective, and may fairly be 
said to double the effective power. In internal lighting 
the progress of gas has been very considerable of late 
years. Small burners for rooms have been greatly im- 

roved. For rooms and theatres new kinds of sun- 

urners are e, to give three times the amount of 
light obainable from the old ones, and to ventilate the 
buildings at the same time. 

One of the greatest advantages of gas is that the heat 
generated by the combustion can, if properly applied, be 
made to do the work of ventilation, and it is in this direc- 
tion that the future progress of gaslighting lies. 

There are many ways of utilising this heat ; some are 
extremely easy to put into practice, others require more 

reparation. Among the simplest is the method of venti- 
ting rooms by the fish-gill ventilator, invented by the 
late Goldsworthy Gurney. It consists simply in covering 
an opening made in the wall with — of calico 
fastened across the hole by tacks put into the two upper 
corners of each band. he bands are made just long 
enough for the lower part of the superior band to cover 
the top part of the inferior one. When fixed pogely 
they open like the gill of a fish, hence the name. ey 
can be used to let in fresh air or off heated air from 
the top of aroom. These useful and simple ventilators 
if employed in rooms where gas is used, would tend 
+! to the comfort of the public who require a good 
fhe ut complain of the resulting heat. They work 
when closed by diffusion, the heated air passing through 
the porous medium of the calico and the cooler air from 
outside the rooms passing in without draught. 

For the ventilation of ball-rooms it is very easy to put 
into the windows a frame fitted with muslin or washed 
calico of half or even the full size of the window. Venti- 
lation will thus take place by diffusion and the draughts 
and danger resulting from incautiously opened windows 
will be avoided. If the wind blows hard on this opening 
it may be protected by a loose curtain of muslin or calico 
hanging in front of it. I have herea diagram of 
Town Hall which has been lately lighted entirely from the 
roof ; aglass cover having been constructed by the architect 
for the purpose of containing the gas-burners. Each burner 
has its own ventilator, and the interior of the roof is venti- 
lated by the burners themselves, so that no ucts of 
combustion can by any ibility enter the hall. The light- 
ing resembles exactly the light of a fine summer evening. 
You will perceive, therefore, from what I have said, that 
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HORIZONTAL ENGINE WITH LAMBERT’S AUTOMATIC EXPANSION GEAR. 


CONSTRUCTED BY MESSRS. OLIVER AND CO., LIMITED, ENGINEERS, CHESTERFIELD. 
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THE horizontal engine of which we give engravings 


on the present and opposite pages, and on page 448, is 


one constructed by Messrs. Oliver and Co., Limited, 
of Chesterfield, on the plans patented by Mr. G. L. 
Lambert, of 26, Alberta-terrace, Nottingham, and it 
has been erected for driving machinery at Messrs. 
Oliver’s works. The chief features in the engine are 


the arrangement of the valves and the automatic | 
expansion gear, but before describing these there are | 


some other points to which we may direct notice. 











which the main bearings are bolted down. The 
plummer-blocks of these bearings divide vertically, so 
that the brasses can be closed up in the direction of the 
wear caused by the push and pull of the connectin 

rod. The main casting of each plummer-block is dal 
up above the bearing, and each horn thus formed is 
connected with the upper side of the cylinder by a 
substantial tie-rod, as shown. The cylinder is fixed to 
the bedplate by a key at the middle of its length, as 
shown in Fig. 5, while the tie-rods are also attached 


As will be seen from the general views, Figs. 1 and to the middle of the length of the cylinder, so that the 
2 on the opposite page, the engine has a bedplate of | expansion of the latter does not put any strain on these 


the slab type, on which the cylinder is fixed, and to | rods in either direction. The bolts which connect the 









































cylinder to the bedplate pass through slotted holes, so 
as to permit the cylinder to expand freely from the 
central point. 

The crankshaft has three bearings, namely, two 
closely adjoining the crank and an outer bearing near 
the flywheel. The crank is formed by a couple of 
discs having balance weights cast on them. The 
arrangement of crosshead, guide bars, &c., will be 
readily understood from our engravings, and requires 
no special description. The governor is of the Porter 
type, and is driven by gearing from the crankshaft. 

Referring to Fig. 5, it will be seen that the cylinder, 
which is 16 in. in diameter, with 36 in. stroke, is steam 
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jacke 1 
valves in the end covers. These valves are piston 
valves and one of them is shown to a larger scale in 
Fig. 8 subjoined. 
and 7, that the steam valves communicate with the 
cylinder above the centre line, while the exhaust 
valves are arranged low down so as to drain the 
cylinder effectively. Each valve works in a cylin- 
drical barrel having ports formed around it as shown 
on the left-hand side of Fig. 5, these ports commu- 


nicating with the steam and exhaust chambers respec- | 


tively, as shown in Fig. 6. It will be noticed from 
Fig. 5 that when the valves are at the inner end of 
their travel the end of the valve is flush with the 
inner side of the cylinder cover so as to diminish clear- 
ance as much as possible. The passages through the 
valves cause the latter to be in equilibrium. 


Fig 6 
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Referring again to Figs. 5 and 7, it will be seen that 
each piston valve is moved by a finger formed on a 
short rocking shaft arranged as shown, each finger 
being double, as seen in Fig. 7, and the pin through 
its end carrying a ferrule which bears upon hardened 
steel wearing pieces dovetailed into the valve. In the 
case of each exhaust valve the rocking shaft just 
named extends outwards and carries near its end a 
lever fixed on it and provided with a quadrant which 
partially encircles the detent disc shown to a larger 
scale in Fig. 9, where the position of the lever just 
named is marked “ fast lever.” Connected to this 
lever also is a rod extending downwards to a piston 
working in a dashpot. 

The rocking lever for working each steam valve also 
extends outwards and carries at its end a lever which 
is coupled by a vertical link to a similar lever below 
working loose on the rocking shaft of the exhaust valve 
belonging to the same end of the cylinder. This last- 
named lever is marked ‘‘ loose lever” in Figs 3 and 9, 
and like the ‘‘ fast lever,” it is provided with a 
quadrant fitting partially around the edge of the 


tted, and that it is fitted with steam and exhaust | detent disc, as shown in Fig. { 


It will be seen from Figs. 5, 6, | 
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). The ‘loose lever” is 
| also coupled to a rod which extends downwards to a 
piston working in a dash-pot. 

Referring to Figs. 1, 2, 3, and 4, it will be seen that 
there is a detent dise for each end of the cylinder, the 
|two discs being coupled by a bar to the upper side 

of which the eccentric rod is connected. The bar has 

| thus a reciprocating motion imparted to it, and it, in 
|turn, gives a reciprocating rotary motion to the two 
| detent dises. 


Fig. 9, it will be seen that each disc has two radial 
detents, which when pushed out beyond the edge of 


the dise engage with corresponding hardened steel | 


| catch plates fixed on the quadrants already mentioned 
| as being carried by the fast and loose levers belonging 
| to the exhaust and steam valves respectively. If now 
| the radial detents were permanently forced outwards 
| it will readily be understood that the quadrants would 
| be permanently coupled to the detent disc, and the 
| reciprocating rotary motion of the latter would thus 
impart a reciprocating motion to the steam and ex- 
| haust valves. In reality, however, the detents are 
only engaged with the quadrants during that portion 
of each movement of the disc which tends to open 
the valves, the latter being closed by withdrawing the 
detents and allowing the pistons in the dash-pots to 
| fall. 


| We have now to describe the manner in which the | 


| withdrawal of the detents is effected, and we may in 
the first place state that each exhaust valve detent is 
withdrawn at a certain fixed point of the stroke deter- 
| mined on as that giving the desired cushioning, while 
| the withdrawal of the steam valve detent, and conse- 
quently the point of the stroke at which the steam 
valve closes, is controlled by the governor. 
to Figs. 3, 4, and 6, it will be seen that each detent is 
moved radially by a small finger fixed on a short 
| rocking shaft which extends through the detent disc, 
'and which carries at its outer end a lever provided 
with a friction or cam roller bearing on a cam, this 


cam being mounted on the same axis as the detent | 
From Fig. 4 it will be seen that the exhaust 


dise. 
valve cam is nearer the detent disc than the steam 
valve cam. It will readily be understood that when a 
projecting portion of a cam comes under the correspond- 
ing cam roller the latter is moved outward, and _par- 
tially rotating the short rocking shaft to which its 
lever is attached, it draws the corresponding detent 
inwards and liberates the quadrant with which that 
detent was engaged, thus permitting the corresponding 
valve to close. At the right-hand side of Fig. 3 one 
|of the steam cams, moving in the direction of the 
arrow, is shown just on the point of operating the 
| corresponding cam roller, and liberating the steam 
valve. 

The next point to be dealt with is the manner in 
which the action of the liberating cams is controlled. 
| Referring again to Figs. 1, 2, 3, and 4, it will be seen 
| that the crosshead of the engine has projecting 
| laterally from it an arm connected to the upper end 
lof a lever which vibrates on a vertical plane, its 
lower end being fixed on a short shaft carried on a 
'suitable bearing mounted on the bedplate. At the 
| outer end of this shaft is a short lever which is coupled 
| by a horizontal link to the lower end of another 
| vibrating lever, which oscillates on a centre fixed to the 
| bedplate in a line with the centre of the length of the 
cylinder. By the arrangement described the upper end 
of the lever last mentioned has imparted to it a move- 
|ment corresponding with—but much less in extent 
| than—that of the engine crosshead. Mounted on the 
| upper end of this lever—which for convenience we will 
term the cam-actuating lever—is a disc having three 
pins, of which one is coupled to the governor by the 
| arrangement of links, shown in Figs. 1 and 3, while 
| the two other pins are connected to rods, the other 
ends of which are coupled to the two steam cams. 
The exhaust cams are coupled by similar rods direct to 
| the top of the cam-actuating lever. 
| the detent gear. 


detent discs (which derive their motion from the 


eccentric) and of the cams (which get their movements | 


from the crosshead through the cam-actuating lever 
and its connexions), the detent discs and cams are 
| rotating in opposite directions at such time as the cams 


are required to actuate the detents, and the release of | 


the latter is thus’very prompt. In the case of the 
exhaust cams, the rods actuating them being coupled 
direct to the top of the cam-actuating lever, the point 
of the stroke at which the projection on the cam 
comes into contact with the cam roller is constant, or 
at least can only be varied by purposely altering the 
| length of the cam driving rods. 
| steam cams, on the other hand, the rods are coupled to 
the disc on the top of the cam-actuating lever, and 
| this disc can be partially turned by the governor, the 
| effect of such turning being the same as if the cam- 
| driving rods were lengthened or shortened according 
to the direction in which the disc is turned. Thus 
if the governor rises the disc is turned so as to 


| practically lengthen the cam-driving rods, the effect 


From the enlarged section of one of the detent discs, | 


Referring | 


| Weare now ina position to trace out the action of | 
Owing to the relative motions of the | 


In the case of the | 
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| being that the raised part of each steam cam comes 
| sooner in contact with the cam roller, thus effecting an 
| earlier withdrawal of the detent and an earlier closure 
|of the steam valve. If, on the other hand, the 
| governor balls fall the contrary, effect is produced, 
| It will be seen that the arrangement is such as to 
throw very slight work on the governor, while owing to 
| the manner in which the cam-releasing gear is worked 
|from the crosshead (the motion of which of course 
| coincides with that of the piston) an equal cut-off at 
both ends of the cylinder can be obtained at all grades 
|of expansion. Moreover, the range of cut-off is very 
large, extending from zero to practically the end of the 
stroke, an undoubted advantage in engines doing very 
variable work. We have seen indicator diagrams 
taken from the engine we illustrate, which show a 
greater range of expansion than we remember to have 
met with in any other gear. It will be noticed that 
all parts of the gear have good large wearing surfaces, 
and every provision is made for adjustment. 

In the engine we have been describing, a particular 
arrangement of piston valves is employed, but the 
' expansion gear can be equally well applied to double- 

beat valves, slide valves, or Corliss valves ; and in fact 
Mr. Lambert has applied it to beam engines with 
double-beat valves with excellent results. 


ELECTRIC LIGHTING NOTES. 

Tue Maxim-Weston Electric Light Company ap- 
pears likely to become a prolific parent. It has just 
concluded an advantageous contract for the sale of its 
patent rights for the whole of the Australian colonies, 
New Zealand, and Tasmania, and a second large plant 
| will be sent to Australia from this country in a few 
days. This, however, is not the first-born of the 
Maxim-Weston Company, as a few weeks since the 
patent rights were purchased for Lancashire, Cheshire, 
and North Wales, by the Lancashire Maxim-Weston 
Electric Company. The parent company, which 
appears to be doing well, is confidently anticipating 
further additions to its family in a short time. 

The Faure Electric Accumulator Company is follow- 
ing the same path that several of its predecessors have 
found profitable ; it has resolved to cease being a 
manufacturing, and become a financial concern. This 
is rather a disappointing development of an invention 
about which the world heard so much a year ago, and 
which, according to Sir W. Thomson, was so full of 
scientific promise. At a recent meeting of the com- 
pany, it was decided to take an interest in foreign 
patents, especially in French patents for accumulators 
and all other modes of producing and storing electricity 
for lighting and power. This resolution involves the 
purchase of the Faure patent in France among other 
matters. The deadly animosity between the Faure 
and the Sellon-Volkmar camps appears to have ended 
in an amicable combination, since it was resolved to 
purchase the various patents of the three inventors. 
M. Phillipart, whose sanguine anticipations as to the 
practical value of secondary batteries have not yet been 
realised, and who reckoned some time since, the profit 
to a manufacturing company at fabulous amounts, 
stated at the meeting, that the Fanre Electric Aceu- 
mulator Company, ‘‘in order to pay quick and large 
dividends must cease to be an industrial company, and 
must become a company for the constitution of local 
and affiliated companies to whom they should sell 
licenses to make and use the accumulator; in this 
way they should readily and quickly make large 
protits.” This is not, it should be remembered, the sole 
object of any company. We should be glad to receive 
from the Faure Company, and from the Soci¢té 
Force et Lumiére, which has now parted with its 
French patents to the former financial concern, de- 
tailed particulars of the effective and industrial appli- 
cations of the Faure accumulators during the last year. 

The vestry of St. Mary’s parish, Newington, held a 
meeting this week to consider the report of the Local 
Works and Sanitary Committee in favour of an appli- 
cation to the Board of Trade for a license to supply 
electricity for public and private purposes within the 
parish. The report was adopted by a vote of 33 
against 9. 

We are glad to notice that the winter Electric Exhi- 
; tion at the Westminster Aquarium promises to be a 
marked success. A large number of exhibitors will 
| take part in the undertaking, which can scarcely fail 
to be of the highest interest, while the locality is a 
most favourable one, both for the general visitor and the 
numerous class seeking for detailed information. It is 
intended that the exhibition shall be opened to the 
public before Christmas, and shall continue for about 
four months, 


| 

| The warehouses of Mr. Peter Jones, of King’s-road, 
| Chelsea, were lighted on Wednesday evening last with 
| the electric light. The installation consists of about 


| 200 Swan incandescent lamps, and four Crompton are 


lamps, each of 3000 candle power (nominal), The 
current is supplied by five Biirgin dynamo-machines, 
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d iven by two 12-horse power gas engines supplied by 
aca Ceomies Brothers. Mr. Conrad W. Cooke 
acted as consulting engineer to the work, which was 
carried out by Messrs. Crompton and Co. 





On Monday evening of last week a special meeting 
of themembers of the Paisley Town Council (whoare also 
the Gas Commissioners) was held for the purpose of con- 
sidering as to the propriety of applying for Parliamen- 
tary powers to introduce the electric light into the town. 
Provost MacKean, who presided, said that the meeting 
had been called in terms of a resolution of their own, lately 
agreed to at one of their meetings, to prevent private 
companies bringing the electric light into the town ; 
and that instead of allowing such companies to do so, 
they had deemed it more politic to keep that power 
in their own hands in the meantime, and not to allow 
their streets to go, as it were, as vested rights to 
private companies whom it mght be difficult to get quit 
of some day. Opinions was divided as to whether or 
not it would be profitable or practical to introduce 
the electric light; still it would take them some time 
to apply for the necessary powers, and by doing so they 
would be warding off strangers from within the bounds 
of the council. During the time that they would be ap- 
plying something new in connexion with the light might 


turn up, and their purpose on that occasion was just | he expected to see great advances made. 











therefore, that until they were in a position by actual 
experience to say what that cost was, any quotation 
must be to a large extent a leap in the dark. The 
Northern Electric Lighting Company had got their 
power supplied free for, the lighting of the Picture 
Gallery. The experiment was a most successful one, 
for which the company deserved much credit; and 
was aware that the lighting was done for the same 
cost as gaslight during the corresponding period of 
last year. But the question arose—‘* Would that 
price pay the companies?’ He would not venture 
to say whether it would or would not, and he then 
enlarged upon data placed before the House of Com- 
mons Committee by Dr. Siemens and other eminent 
engineers, and on his own interpretation of two other 
clauses of the Electric Lighting Act, by way of show- 
ing that if they obtained the provisional order, which 
they proposed to apply for they were incurring very 
serious obligations ; and he thought it would be highly 
desirable that they should have a report from their 
solicitor on that matter. While he also urged that 
they should have a report from Mr. Thornton (the 
solicitor) as to their obligations, Mr. Edward said 
he had no doubt that a great deal yet remained to be 
done before they would see the electric light fully de- 
veloped ; but wise heads were busy, and by-and-by 
It was 


in a formal way, to prevent their territory from being | eventually agreed that Mr. Thornton should report on 


invaded by strangers. The provost submitted the 
following motion : ‘‘ That the magistrates and council 
resolve to apply to the Board of Trade this year for a 
— order to supply electricity within the Par- 
i 


amentary boundaries of the burgh of Paisley for 
public and private purposes, as defined by, and in | 


terms of, the Electric Lighting Act, 1882,” He said that 


in moving his resolution they were just following up | 


what had been done in a great many towns in England 
and Scotland. 


tingham, and a great many other towns in England. 
Like other councils they expected that the subject 
would develop itself and encourage them in lighting 
the town with electricity, or that it would be seen from 
experience that the light was neither practical nor 
profitable. The motion was seconded and agreed to 
unanimously. No fewer than six electric lighting com- 
panies have informed the Paisley Town Council of 
their intention to apply to the Board of Trade for 
licenses to supply the electric light in the town. 
lighting by electricity is no new thing in Paisley, as it 


was adopted in at least one of the great thread factories | 
of the town three or four years ago, and one of the | 


most recent installations is to be seen at the Canal 
Railway Works, an important portion which is being 
pushed on very rapidly by the aid of a night-shift 
which the contractors started a short while since. 


At a recent meeting of the Police Commissioners of 
the burgh of Motherwell, circulars were read from the 
Swan and Hammond Electric Lighting Companies, 
stating that each of them intended to apply for powers 
to light the town with electricity. The clerk informed 
the Commissioners that if they did not move in the 
matter, one of the companies would obtain a monopoly 
of lighting by electricity within the burgh for a number 
of years. After some discussion, the clerk was autho- 
rised to communicate with both companies and ascer- 
tain the sum of money which they would give for the 
monopoly. Since then a special meeting has been held 
at which a reply from the Hammond Company was 
read, which said: ‘‘ We cannot understand why we 
should be expected to pay your Commissioners any- 
thing, seeing that they pay a gas company for lighting 
the streets at present; so, as an electric company, we 
should expect to be paid should we make a contract 
with you. We may say, should we obtain a license 
under the Act, we should be glad to light your streets 
for the same price as the gas company ; but, of course, 
we must have the right of private lighting in the town.” 
A short discussion took place, after which it was 
agreed to leave the matter in the hands of the clerk and 
the Lighting Committee, who were instructed to bring 
in a report to the next meeting as to the policy to be 
pursued. 





~ . . | 
It seems that the Dundee Gas Commissioners have 


been rather surprised, if not alarmed, at the disparity 
between their own engineer's estimate of what scale of 
charges should be made for electric lighting, and those 
made by the Northern Electric Light and Power Com- 
pany for their installations in Dundee, as given in our 
‘* Electric Lighting Notes” last week. At a meeting 
of the Commissioners held on Wednesday, the Ist 
instant, Mr. Mitchell, Convener of the Works 
Committee, took prominent notice of the subject. In 
the course of his remarks he said he was perfectly 
aware that 4d. per hour for an incandescent lamp of 
20 candles power, was at least three or four times more 
than the charge for gas. 


he understood that under the Electric Lighting Act 
the same obligation rested upon them. It followed, 





Glasgow intended to apply for power, | 
while Greenock had already done so, as well as Not- | 


But | 


But they were bound to | 
supply gas to the public of Dundee at prime cost, and | 
| motor, and which were very noticeable, 36 Planté accu- 
'mulators are interposed between the engine and the 


the responsibilities of the Commissioners if they suc- 


ceeded in obtaining a provisional order. Referring to 
this matter, the leading local paper says that the Com- 
missioners would have done ‘‘ more wisely if they had 
obtained that report before resolving to apply for the 
order.” 

The Scottish Brush and Electric Light and Power 
Company (Limited) have just closed a contract with 
the Police Commissioners of Dundee. In the mean- 
time it only includes a trial installation of their arc 
lights at half a dozen leading points in the centre of 
the town ; but if that is successful it is thought likely 
to lead to an important development of the use of elec- 
tricity under the control of the municipal authorities. 


| The installation is in the hands of Mr. EK. W. Becking- 


sale, the company’s chief electrician, assisted by Mr. 
Martin, the agent for the district. It is understood 
that this lighting is to be done at the cost of gaslight 
at the same places. We may mention that the Police 
Commissioners and the Gas Commissioners of Dundee 
are differently constituted bodies. 

Mr. John Duncan, ironmonger, of the well-known 
Adelphi House, Union-street, Aberdeen, has been the 
first to introduce the electric light as a practical 
illuminant into Aberdeen. He has now had it 
in use for two or three weeks. The system used is the 
Pilsen arc lamp manufactured by the Pilsen-Joel and 
General Electric Light Company. There are four 








lamps in use in Mr. Duncan’s premises, each giving a 


light of 2000 candles (nominal) and requiring about one 


horse power. The motive power is obtained from a | 
horizontal steam engine, which drives a Schuckert | 
dynamo. In this case the cost of the lighting com- | 
pared with the cost of gaslight can scarcely be caleu- } 
lated, as the driving power is borrowed; but it is | 
stated that if six lamps were used instead of four— 
which the same dynamo could supply—the expense, 
including the carbons and attendant, and general | 
maintenance, is computed by the makers from actual | 
trial, to be about twopence per lamp per hour. Owing | 
partly to the excellent manner in which this installation | 
has been carried out, the Pilsen lamp is reported to be | 
so steady in its action as to have maintained the good | 
name which it acquired at the Paris and the Crystal 
Palace Exhibitions, at both of which it was placed very 
high in the list of awards by the adjudicators. 





At Besancon, the Edison Company have laid down | 


an experimental plant comprising three dynamo} 
machines (Z type) driven by water power. Con- | 


ductors about four-fifths of a mile in length convey the | 
current from the source of power to the town, where a 
tunnel, a street, and several private houses are lighted. | 


| It is proposed to establish there a central station for | 
| lighting the whole of the town. 





Most of the principal factories at Gand are to be 
lighted electrically. The large works of Desmet and 
of Dhanis have been fitted each with sixty lamps, 
and the spinning mills of La Lys, where several 
thousand workmen are employed, areabout tobe lighted 
throughout. 





The Amsterdam Gas Company has recently installed 
experimentally at their works, a number of Maxim in- 
candescent lamps, twenty in the general offices, nine in 
the directors’ offices, eight in the engineers’ offices, 
seven in the engine room, four in a cleaning shed, and 
four in the night offices. These are fed by a 25-horse 
power gas engine. In order to remove the variations in 
intensity of the light due to the irregularity of the 





lamps ; this has not only secured perfect steadiness, 
but the gas engine is stopped at nine o’clock every 
evening, and the four lamps for the night office are 
maintained by the current stored in the batteries. 





At Holyoke, Massachusetts, electric lighting is 
largely employed at different mills. The Weston Com- 
pany have forty-five lamps at the Hadley thread mills, 
the Edison Company have ninety-five lamps at the 
Little Hampden mill, and a second mill owned by the 
Merrick Thread Company is arranging for an instal- 
lation of 1000 lamps. Two paper mills in Holyoke 
employ each 100 Edison lamps. 

Chestnut-street, Philadelphia, has for a considerable 
time been lighted gratuitously by the Brush Electric 
Light Company. The preliminary term having ex- 
pired, arrangements have to be made for completing a 
contract or reverting to gas, against which alternative 
a strong objection prevails. Probably the Municipal 
Council will, in giving power for laying wires in the 
streets, permanently make such conditions as will 
enable the city ultimately to acquire the plant should 
such a step be deemed advisable. 


Mr. Edison has lately advanced the opinion that fatal 
accidents from electric currents would continue to 
increase with the multiplication Of Wires carrying 
powerful currents, till some dreadful accident occurred 
to arouse public indignation and comPel the placing of 
all such wires underground. In ca%e Of fire particu- 
larly, the breaking of a great numb€? Of wires which 
would be thrown down in inextricabl€ confusion by 
the fall of a roof, might have serious results. Mr. 
Park Benjamin, a well-known scientific man, has 
called attention in New York to the fact that a stream 
of water froma hose nozzle, striking a broken are- 
light wire, might easily serve to conduct the current 
through the body of the fireman who held the hose, 
with fatal consequences ; while the cutting of such a 
wire with an axe, particularly if the handle of the axe 
were wet, might have a like effect. 





HEAT REGULATOR FOR MALT KILNS. 
To THE EDITOR OF ENGINEERING. 

Str,—In the description of my heat regulator for malt 
kilns which you published last week I notice one mistake 
which I think, if possible, should be put right in your 
next issue. The patentee of the ring part of the invention 
is Mr. David Winstanley, who I think you know, and 
whose radiograph you described some time ago, so I 
am not the designer of the arrangement altogether as 
described. Yours very truly, 

H. J. H. Kine. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Advance of Wages in the Iron Trade.—A 
general meeting of the ironworkers in the South Yorkshire 
district has been held at the Cricket Ball Inn, Savile- 
street, Sheffield, to consider the present wages question, 
and likewise to induce those works in this district that 
are not at present paying tothe South Staffordshire Board 
of Conciliation to do so. The report of the representa- 
tives for the South Yorkshire district was also read. There 
was a long discussion as to the reason why some of the 
works in the district have discontinued to pay to the 
board, and ultimately it was proposed and carried that 
those works in the district that had collected their contri- 
butions and not forwarded the same, should do so at once. 
A discussion nex® arose as to the demand of 10 per cent. 
advance made by the men’s representatives, and the 
general feeling of the men was that they considered them- 
selves justified in demanding the 10 per cent. advance. 

he following resolution was unanimously passed : 
“That, in the opinion of the ironworkers of the South 
Yorkshire district, they are entitled to 10 per cent. ad- 
vance in virtue of the recent advance in the selling price 
of iron, such advance to date from the first Monday in 
October. 


The Advance of Wages to Miners.—In this district the 
average advance of wages granted to miners is 10 per cent. 
Some disputes are still pending. House coal has gone up 
from 3s. to 4s. per ton. 


South Yorkshire and the Canal Movement.—At a meeting 
held in Manchester to forward the scheme for the making 
of a shipcanal from Manchester to Liverpool, amongst 
the speakers was Mr. W. Chappell, of the South York- 
shire Miners’ Association, who said that in South York- 
shire they had at least from 150 to 160 square miles of 
coalfield that had not yet been touched, and which would 
produce something like 425,000,000 tons per year. There 
was not a county in the whole country that was so much 
handicapped as Yorkshire was. The Yorkshiremen would 
most heartily welcome any seheme which afforded addi- 
tional outlets for their productions, and there could be no 
doubt that the ship canal would do something for them. 


Engineering and Heavy Trades.— There appears no 
excess of business to justify the demands for increased 
wages on the part of the miners and ironworkers, and no 
doubt before long there will be a relapse as was the case 
last year. Most of the engineering firms here are fairly 
well off for work, but there is yet much room for improve- 
ment. Taken on the whole business is not really good, 
and the houses that are busiest are those who have cut 
profits down to the barest possible margin. 
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Fig. 13, 
Joint N°7, 
































Fia.11, Joint N°5. 
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channel irons 12} in. apart and 12 in. deep. Through ; pairs, respectively 4in. by ]}in. and 1}in. in diameter. , of two channel irons and the intermediate I bar. Joint 
these a pin passes, taking the raking strut at the end | This figure also shows the manner in which the top | No. 6 (Fig. 12)is similar, only that here the links form- 
built up of channel irons12 in. wide and an J iron web, | plate of the upper chord is replaced by lattice work, | ing the top chord cease to be connected by the channel 
the vertical 6 in. wide, consisting of an I iron and two | which is more clearly indicated in the plan, Fig. 5. | irons rivetted to them; the four diagonals are bars 
outer plates, and the two diagonal braces, each 5in. by | Fig. 11 gives details of joint No. 5 where a different | 44 in. by 13 in., and the vertical, 15 in. _wide, is built 
1} in. going to the lower joint No. 2. Fig. 9 shows | structure is introduced ; the top lattice and channel | up of channel irons with a web and angle-irons between, 
joint No. 2, in which the top member is the same as | iron chord is replaced by four links arranged in two | At joint No. 7, Fig. 13, two additional links are intro- 
before, the vertical composed of two irons 10in. | pairs § in. apart, 5 in. by 1} im., and connected | duced into the top chord, making six links 5 in. by 
wide and separated by an J iron $ in. deep, and the two | together up to joint No. 6 with channel irons rivetted | 1} in. with four diagonals of the same size. The 
diagonals connected to the top pin by adjusting | to them as shown. In this panel only one system of | vertical here is similar to that at joint No. 6. Fig. 14 
links are l}in. in diameter. Fig. 10 shows joints | diagonals is introduced, consisting of four links 4 in. by | shows joint No. 8 at the vertical forming one of the 
Nos. 3 and 4 with a similar vertical and diagonals in | 1}in. The vertical at this joint is 12 in. wide, built up | four standards of the pier. This vertical is of the same 
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type with 15_in. channels, connected by a web making 
up the same width ; the six links carried horizontally 
to the opposite vertical, are each 5 in. by 14 in., and 
the four diagonals are each 5 in. by 1 in. 

The upper half of the plan, Fig. 5, shows the arrange- 
ment of overhead transverse bracing. As will be seen 
it consists of light lattice beams, attached to the top 
chord at the pin connexions, with diagonal bracing of 
round bars 1% in. in diameter over the pier, decreasing 
to 14 in. at the end, where the clear headway is 20 ft., 
and where the horizontal transverse beam is connected 
to the raking struts beyond the end panel by brackets | 
as shown. 
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NOTES FROM THE NORTH. 
Grascow, Wednesday. 

tlasgow Pig-Iron Market.—The pig-iron warrant market 
was again flat on Thursday, and prices suffered a smart 
decline to the extent of 3d. per ton. Transactions were 
reported on forenoon ’Change at from 50s. 2d. down to 
49s. 114d. cash, also at 50s. 5d. down to 50s. 14d. one 
month ; and at the close of the market there were sellers 
asking 50s. 2d. one month, and 49s. 11d. cash, and buyers 
offered a trifle less per ton. In the afternoon, business 
was done at 49s. 10d., 49s. 9d., and 49s. 104d. cash, also at 
50s. 1d., 50s., and back to 50s. 1d. one month, the close 
being buyers at 49s. 10}d. cash, and 50s. 1d. one month, 
and sellers wanting 4 per ton higher. Flatness was like- 
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Figs. 15 to 19 illustrate the joints at the bottom 
chord, Fig. 15 being No. 0, and showing the end 
locking pin of the swing. The bottom chord consists 
of two channel irons 15 in. deep, and placed 14} in. 
apart in the clear. These channels are connected across 
the top by lattice bars as shown, and the piers corre- 
sponding with those of the top joints are passed 
through them. The different views show the manner 
in which the verticals terminate, and the arrangement 
made in the piers for receiving the straps by which the 
cross girders are suspended. Fig. 19 (joint No. 8) shows 
the connexion of the bottom chord with the pier over 
the turntable. The lower half of the plan, Fig. 5, 
shows the arrangement of horizontal transverse bracing 
between the cross girders, consisting of bars 1}in. in 
diameter in the panels near the pier, and decreasing 
to 1} in. at the end. We shall publish further details 
of this interesting work in an early issue. 

(To be continued.) 








THE Hupson River TunNEL.—Recently on the New 
York side, an accident took place which threatened to be 
serious. The air blew out through the loose soil and the 
water came in. Thanks to former sad experience the men 
got out safely, but for some time work could not be re- 
sumed, and it was feared that the system would have to be 
abandoned. The air at last got the better of the water, 
and work has been progressing as before. The size of the 
plates which protect the masonry has been reduced, the 
brickwork is kept as close to the excavation as possible, 
and every precaution is used to control the air. Whether 
the work can go on without further accident and loss of 
life is a question. Careful investigations have revealed 
the chief causes of diseases which follow working in com- 
pressed air, and it is hoped that the measures taken to 
protect the men will prevent further sickness. Though 
the work on both sides of the river seems to be going on 
at present with all the precautions which can be thought 
of, it would not be surprising at any time to hear that it 
had been suddenly stopped by an accident and that lives 
had been lost. 


CANADIAN Paciric RaItway.—Mr. Van Horne, general 
manager, states that there are now about 1300 miles of 
the line completed, while there are yet 2850 miles to be 
laid. The work is advancing at the rate of 3} miles per | 
day on the main line west, and at the rate of 14 miles to 
2 miles per day onthe branches. There will be 360 miles | 
of branch line in operation this autumn. The line will be 
extended next season to the summit of the Rocky Moun- 
tains, and the whole of the eastern section, from Thunder 
Bay to Lake Nipissing, will be under contract by Janu- 
ary 1. The entire line, from the Atlantic to the Pacific, is 
expected to be completed January 1, 1887. To carry on 
the work of construction and to work the line requires 
10,000 men. Of this force, 5300 are in the direct employ- 
ment of the company, and the others are under contract. 
The pay of the labourers working for the line is 2 dols. 
per day. Those employed by the contractors receive 2.25 
dols. per day. This force will be kept at work until 
November 1. There has been no sickness among the men 
this season, and all are well and hearty. <A party of the 
labourers will probably go south this winter. The com- 
pany has a contract with a number of them to return 
them to the boundary line free of cost, 


| month, and buyers offering $d. per ton lower. 


wise the rule in the market on Friday, and the failure of 
one of the younger class of brokers (a member of the 
Ironbrokers’ Association) which was announced, had the 
effect of bringing down prices still lower, his iron having 
been thrown upon the market. A feeling was created to 
a certain extent that other members of the trade might 
also ‘‘cave in.” On the day there was a decline in prices 
to the extent of 44d. per ton, making a fall on the week of 
1s. 34d. per ton. Business was done during the forenoon at 
from 49s. 9d. down to 49s. 74d. cash ; then there was a re- 
covery to 49s. 9d. cash; there were also transactions at 50s., 


49s. 10}d., and 49s. 11d. one month; and at the close there | 
were buyers offering 49s. 84d. and 49s. 11d. cash and one | 


month respectively, and sellers wanting 4d. per ton more. 
Transactions were reported in the afternoon at 49s. 104d. 
down to 49s. 74d., and back to49s. 94d. one month, also at 
49s, 8d. and down to 49s. 44d. and back to 49s. 6d. cash, the 
close being sellers at 49s. 6d. cash and 49s. 9d. one month, 


and buyers near. Monday’s market was dull at the open- | 
ing, and prices were 14d. per ton under those ruling at the | 


close on Friday afternoon, but a recovery subsequently 
took place, and the last quotation showed a gain of 2d. 
per ton. 
market at from 49s. 44d. up to 49s. 6d. cash, and at 


49s. 7d. up to 49s. 84d. one month, and there were sellers | 


at the close asking 49s. 6d. cash and 49s. 9d. one month, 
and buyers near. The afternoon market was firm, and 
the quotations improved from 49s. 5d. up to 49s. 8d. cash, 
and from 49s. 8d. up to 49s. 104d. one month, the close 
being sellers at 49s. 11d. one month and 49s. 8d. cash, 
and buyers near. Yesterday’s market was very firm, 
with a considerable amount of buying done at higher 
prices. In the course of the day there was an advance 
of 5d. per ton. Business was done in the forenoon 
at from 49s. 84d. up to 50s. cash, and at 50s. up 
to 50s. 3d. one month, and at the close there were 
buyers offering the top prices, and sellers wanting a 
shade more. In the afternoon the quotations ranged from 
50s. 14d. to 50s. and again up to 50s. 14d., and from 50s. 3d. 
up to 50s. 44d. one month, the market closing with 
buyers offering 50s. 1d. cash and 50s. 4d. one month, and 
sellers asking 4d. per ton more. Business was reported 
this forenoon at 50s. 34d. down to 50s. O}d. cash, also at 
50s. 1d. down to 49s. 9d. cash, and the closing quotations 


| were—buyers 49s. 94d. cash and 50s. 04d. one month, and 


sellers near. The market was somewhat firm in the after- 


noon, with business done at 49s. 9d. and 49s. 8d. cash, | 


also at 50s. one month. Towards the close of the market 
there were sellers asking 49s. 8)d. cash and 50s. = 

e 
decline in prices which continued over the whole of last 
week, and again on Monday, seems to have been brought 
about by the feeling that the favourable statistics had been 
discounted, and that the shipments would probably fall 
off ; but it received a check yesterday, when there was a 
reaction in the opposite direction. It is too soon yet to say 
that a permanent change has set in, and that the improve- 
ment in tone which arose towards the close on Monday, 
and was continued in a decided manner yesterday, 
indicates the beginning of a renewed upward move- 
ment. The decline in prices to-day He so it very 
different to prognosticate with any degree of con- 
fidence as to the cordition of the market in the im- 
mediate future. Encouraging reports are coming to 


| hand from the United States and the Continent, and 


although it may reasonably be expected that the shipments 
to foreign ports will now steadily fall off for the winter 


' months, yet the buying in anticipation of spring wants 


There were transactions during the forenoon | 


will soon begin--so much is it the fashion now-a-days to 
discount the future. One additional blast furnace hag 
been blown in at the Coltness Iron Works, making a total 
of 114 furnaces in actual operation, as against 106 at this 
time last year ; but notwithstanding that fact, the stocks 
in the makers’ yards, and in Messrs. Connal and Co.'s 
public warrant stores, continue to decrease. In the latter 
case the stocks up till yesterday afternoon stood at 618,048 
thus showing a reduction of fully 1000 tons during 
the week. In respect of the legitimate trade there 
is but little new to report, the condition vf things prevail- 
ing in almost every direction being very favourable, the 
large pipe foundries being the chief exception to the rule, 
Hematite pig iron still rules quiet, though steady, on the 
basis of 56s. 6d. net per ton Sor the usual proportions of 
Nos. 1, 2, and 3, f.o.b., at west coast ports. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
10,792 tons, as compared with 12,116 tons in the preceding 
week, and 11,333 tons in the corresponding week of last 
year. To the United States there were sent 1831 tons; 
to France, 307 tons ; to Italy, 710 tons ; to Germany, 2930 
tons; to Holland, 515 tons; to China and Japan, 665 
tons ; and lesser quantities to other countries. 


Fast Passages of Clyde-Built Steamers.—The “ Allan 
Line” steamer Parisian, built of steel by Messrs. Robert 
Napier and Sons, Glasgow, is still maintaining her reputa- 
tion. She has again arrived at Quebec on a Friday, 
having left Moville, Londonderry, on the Friday pre. 
viously. The Parisian has done so for four consecutive 
voyages, and as this means the Atlantic tripmade regularly 
in one week, it is not surprising she continues a most 
popular steamer. 


Clyde Shipbuilding Trade.—This branch of local indus- 
try continues to be very brisk, and the output is consider. 
ably above that of corresponding periods in any previous 
year. Last month’s launches included eighteen vessels of 
a total of 27,375 tons, or 12,230 tons more than in the 
month of October last year. For the past ten months the 
totals are 225 vessels, and 298,535 tons. Four vessels 
ranging between 2000 tons and 3800 tons were launched 
last month, the largest being the Leander, a swift armed 
cruiser, built by Messrs. R. Napier and Sons for the 
British Admiralty. The month’s launches also included 
the Pinmore, said to be the largest sailing vessel ever 
built on the Clyde. She was built by Messrs. John Reid 
| and Co., Port-Glasgow, for a Greenock firm, and she is to 
| be engaged in the East Indian trade. The number of 
| vessels at present on the stocks on the Clyde is about 140, 
| of which about 35 are well-nigh ready for launching, 





|} NOTES FROM CLEVELAND AND 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
| fair attendance on ‘Change at Middlesbrough, but very 
| little business was done. Advices from Glasgow showed 
| the Scotch market rather firmer, and in sympathy with 
| that fact Cleveland prices were firmer, No. 3 pig being 
| quoted 44s, per ton. Messrs. Connal and Co., the warrant 
storekeepers here, had a stock of 102,247 tons, which is a 
decrease of 601 tons on the week. Within the past few 
days shipments have been heavy, and this fact has tended 
to stiffen prices. 

The Make and Disposal of Pig Iron in Cleveland.—The 
official returns of the Cleveland Ironmasters’ Association, 
showing the make and disposal of pig iron during 
| October, have just been issued. From these it appears 
| that of the 164 blast furnaces 121 are in operation. 

The Finished Iron Trade.—The finished iron trade is 
flat. Throughout the district the works are fully occupied 
but business ahead is slow and prices are weak. 


THE 


The Wages Question.—The wages question relating to 
the ironworkers of the North of England is still unsettled. 
The employers have sent their case to Sir Joseph Whit- 
well Pearse, Bart, M.P., who has accepted the position 
of arbitrator, and it is expected that a court will shortly 
be held at Middlesbrough. 


Shipbuilding and Engineering.—Both these branches of 
industry continue very brisk. In the several yards and 
engineering establishments on the Tyne, Wear, and Tees, 
there is work in hand which will occupy them the greater 
part of next year. 
| The Cleveland Institution of Engineers. —On Monday 
| the first meeting of the session was held at Middlesbrough, 
| but was only thinly attended. Mr. Edwin Jones, the 
new president, delivered an inaugural address, in which 
he gave a history of the trade of the district. The report 
stated that it had been determined to increase the amount 
of subscription of members, so that the work of the Insti- 
tution might be carried on more efficiently. 





The Teesas a Harbour of Refuge.—For many years past 
there have been rumours that the Tees Bay was to be 
converted into a harbour of refuge. This important 
matter is once more the subject of consideration and is to 
be brought prominently before the Government autho- 
rities. Tntewnhe, the ‘Tees Bay is suited for a harbour of 
refuge, and the works required to complete it can be 
carried out at a comparatively small cost, owing to the 
enormous quantities of slag which can be had from the 
| blast furnaces in Cleveland. Millions of tons of this 
material can be obtained for nothing, and this fact will 
uuquestionably have great weight with the authorities in 
helping them to come toa decision as to whether the Tees 
or the Tyne should be a harbour of refuge. 


The Coal and Coke Trades.—All kinds of fuel are in 
request and prices are rather better, 
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ER ck a 
NOTICES OF MEETINGS. 

Tue IxstitvTION oF CrIviL ENGINEERS.—Ordinary meeting, 
Tuesday, November 14th, 1882, at8p.m. Paper to be read with a 
view to discussion: ‘‘ Kecent Hydraulic Experiments,” by Major 
Allan Cunningham, R.E. 


ENGINEERING. 


FRIDAY, NOVEMBER 10, 1882. 


TRACTION ENGINES. 

On Friday last a deputation waited on Mr. Dod- 
son at the offices of the Local Government Board in 
order to present memorials from Sheftield and other 
towns regarding the necessity of further legislation 
for controlling the use of traction engines, and 
also to lay before him certain facts intended to 
show the damage and inconvenience caused by such 
engine in certain districts. Prior to proceeding to 
the Local Government Board the members of the 
deputation held a preliminary meeting at the 
Charing Cross Hotel under the presidency of 











the Duke of Buckingham. 


At this meeting Mr. B. | the actual weight, he very justly observed that its 


Bagshawe, the honorary secretary of the Sheffield | effect depended upon its distribution, but that the 


Traction Engine Association, stated that for some | 
time past Sheffield and its neighbourhood had 
suffered severely from the use of traction engines, 
and eventually some accidents which had occurred 
had led to a committee being formed, and a public 
meeting held to advocate alterations in the existing 
law. As aresult a memorial had been prepared, 
and 3500 copies of it were distributed throughout 
the country. About fifty replies had been received 
from different districts advocating the consolidation 
of the law, and the imposing of additional restric- 
tions on the use of such engines, while in Sheffield a 
memorial had been signed by about 9000 persons. 

In the course of the proceedings which followed 
Mr. Bagshawe’s remarks, several speakers referred 
to cases of special damage and inconvenience caused 
by traction engines with which they were acquainted, 
but little or no specific information was afforded, 
and many of the statements were of the vaguest 
kind. It was—to say the least of it—interesting 
to notice how anxious some of the speakers were to 
disclaim any intention of interfering with agricul- 
tural interests, and it appeared to be felt that this 
was a point to be tenderly dealt with. Thus Mr. 
Stuart Wortley, M.P., who eventually opened the 
proceedings before Mr. Dodson, remarked, ‘that 
‘* everybody present should understand that the 
‘¢ memorial that is to be presented to-day, and the 
‘‘ influence that is sought to be brought to bear 
‘¢ upon the authorities entirely excludes all traction 
‘* engines known as agricultural traction engines, 
‘‘ and, therefore, this is in no sense a meeting to 
‘* forward a movement against engines tending to 
‘* the furtherance of agriculture.” Other speakers 
referred to the matter in the same strain, but the 
Duke of Buckingham very sensibly pointed out the 
desirability of treating traction engines generally 
whatever might be the work on which they were 
employed. With reference to this he said: ‘‘It seems 
‘*to me that there is very little difference whether 
‘*an engine is drawing plough gear and fuel or 
‘*fuel only. It travels along the road and will do 
‘‘the same injury, and will cause, if not properly 
‘‘constructed and controlled, the same nuisance ; 
‘Cand if the driver is not under proper regula- 
‘‘tions is likely to cause the same destruction.” 
We entirely agree with these views, and it is, we 
think, evident that if there is to be further legisla- 
tion it must deal with road locomotives of all classes, 
and not be of a partial character. 

At the offices of the Local Government Board, 
where the deputation was received by the President, 
Mr. Dodson, and Mr. Hibbert, Parliamentary 
Secretary, the proceedings were opened by Mr. 
Stuart Wortley, M.P., who, in his speech, repeated 
the chief complaints made against traction engines 
in the Sheffield district. He was followed by the 
Duke of Buckingham, by Mr. Alderman Grundy, 
of Manchester (who specially referred to the desira- 
bility of giving tramway companies a locus standi 
which would enable them to recover compensation 
for damage done to their roads by traction engines), 
Colonel Harcourt, M.P., Mr. Acland, M.P., Lord 
E. Cavendish, and others, all of whom spoke as to 
the desirability of further legislation. Briefly 
summarised, the remarks of the various speakers 
amounted to this: That in certain districts where 
the roads were narrow (under 21 ft. wide) the use of 
traction engines seriously interfered with ordinary 
traffic ; that in many places where such engines 
were in use the cost of maintenance of the roads 
had been increased materially—in some instances 
nearly ten-fold—and that to such increased cost of 
maintenance there was at present no means of 
making the engine owners contribute; that the 
damage caused by the engines was often chiefly due 
to the use of crossbars on the wheels; that many 
of the drivers were incompetent, and that the 
employment of such men caused danger ; and that 
it was frequently difficult to ascertain who was the 
owner of an engine from the fact of his name not 
being placed on the engine where it could be readily 
seen. It was also alleged by Mr. Stuart Wortley 
that traction engines were increasing in both weight 
and width, and that it was desirable that some limit 
should be placed on such increase. 

In replying to the deputation, Mr. Dodson briefly 
referred to the various points touched upon, and 
promised that they should have consideration. With 
regard to the alleged damage done to the roads, he 
remarked that it might be caused in two ways, 
namely, either by excessive weight or by an 





improper construction of the wheels. As regarded 


projections on the wheels, to which objection had 
been made, probably had an injurious effect. As 
regarded the use of the engines in districts where 
the roads were narrow, he suggested for considera- 
tion whether the engines might not be worked to a 
time table, certain periods being set apart during 
which the engénes could be used. 

Altogether the proceedings of last Friday do not 
lead us to think that there is likely to be any wide- 
spread agitation against the use of traction engines, 
Thata strong feeling against such engines exists in 
some districts is possible, but, on the other hand, 
it is equally certain that in a number of other dis- 
tricts which have had a more extended acquaintance 
with their working, they are regarded with no un- 
friendly feelings. That the Sheffield Traction 
Engine Association should have received but about 
fifty replies to the 3500 copies of their memorial 
which they distributed is in itself a sufficient indi- 
cation of the fact that their proceedings did not 
in general meet with any warm sympathy. It is, 
moreover, to be borne in mind that several of the 
replies which were received took exception to cer- 
tain parts of the Sheftield memorial. 

The fact is that such large numbers of traction 
engines and agricultural locomotives (to say nothing 
of steam ploughing engines) are now in use, and 
their value is so well understood, that any attempt 
to unduly limit their efficient employment would 
only lead to wide-spread agitation in their favour, 
an agitation which would be quite sufficient to bear 
down any opposition. While, however, we are 
convinced of the futility of any endeavour to put 
down or unduly limit the use of traction engines, 
we are quite ready to admit that further legislation 
respecting their use is by no means to be depre- 
cated. As matters at present stand both engine 
owners and the public alike suffer from the great 
variety of the regulations in force in various dis- 
tricts, and a general consolidation of the law on 
the subject if judiciously carried out would be 
beneficial to all parties. On the one hand it is 
desirable that traction engines should be worked 
under conditions which insure the safety of the 
public, while on the other it should be taken out of 
the power of fussy J.P.’s and other local busy- 
bodies to make regulations obstructive to our agri- 
cultural and commercial interests. 

What is to be particularly guarded against in the 
discussion of this subject is undue partisanship on 
either side. Traction engines are not perfect, and 
although very many improvements have been made 
of late years, yet it is certain that finality has not 
been reached, and much more remains to be done. 
As regards the weight and width of traction engines, 
Mr. Stuart Wortley was quite in error when he 
stated that these were increasing. The efforts of 
the leading makers of late years have been steadily 
devoted to the production of lighter and more com- 
pact engines, and in any case the weight and width 
of traction engines are far exceeded by those of 
steam ploughing engines—a class of engine to which 
Mr. Stuart Wortley professes not to object. 

The requirement advocated by the deputation 
last Friday, that each engine should bear legibly the 
name and address of its owner, is a very justitiable 
one, and itis one with which we entirely agree. So 
also we are entirely in accord with the members of 
the deputation in advocating some guarantee of the 
efficiency of ithe drivers entrusted with such engines. 
On this point the Duke of Buckingham remarked : 
‘* T believe from what I have seen of them that it 
‘*¢ would be a boen to those who use them and a 
‘*¢ boon to the farmers throughout the country that 
‘¢ these engines should be under more trustworthy 
‘¢ persons than many of the drivers who are now 
‘¢ out with them.” With this opinion we thoroughly 
agree, and we have in fact on several occasions 
strongly advocated the same views. We have seen 
so many cases in which engines have been scan- 
dalously mismanaged that we are convinced there is 
an urgent want of improvement in this respect, 
while we are equally convinced that the present 
penny-wise-pound-foolish policy of many owners in 
employing cheap and incompetent attendants for 
their engines is as unprofitable to the owners them- 
selves as it is likely to cause inconvenience and 
danger to the public. 

As regards the alleged extra cost of maintenance 
of roads where traction engines are in use we may 
remark that many of the statements which have 
been made are of a very misleading character, not 
necessarily from their being made in bad faith but 
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from their originators either not taking the trouble 
or not having the knowledge necessary to enable 
them to get at facts of value. In some cases a road 
which has for years borne no traftic to speak of is, 
from the opening of a quarry or the establishment 
of some factory, called upon to bear the transport of 
a heavy annual quantity of material. If this trans- 
port is effected by a traction engine it is too often the 
practice to put down to the use of this engine all 
additional wear and tear without making any 
allowance for the increase of goods carried over the 
road. No particulars of cost of maintenance of 
roads are of any value which do not take into con- 
sideration both the nature and amount of the traftic 
and the fitness of the road itself for the loads 
which it is called upon to bear. This latter is itself 
a most important point. Many roads which can 
be cheaply maintained under light vehicular traftic 
literally go to pieces if circumstances lead to their 
being traversed by heavy loads whether hauled by 
traction engines or horses. 


A point on which special stress was laid by | 


several members of the deputation was the use of 
crossbars on the wheels of traction engines. Un- 


doubtedly wheels with crossbars do on some roads | 
cause damage, but the evil effect is in most cases | 
much exaggerated by the opponents of traction | 


engine haulage. These gentlemen, while pointing 


out the prejudicial effects of wheels with crossbars | 
as compared with plain wheels, entirely ignore | 


the damage which would be done to such roads by 


the hoofs of a number of horses equal in hauling | 


power to the engine—a damage which would in 
many eases far exceed that done by the crossbars. 
For agricultural locomotives which have to traverse 
roads of all kinds, we believe that the use of cross- 
bars may at present be considered a necessity, while 
there are probably few lines of road on which 
traction engines are at work in which the use of 
these bars could be dispensed with in all weathers, 
unless at the expense of a material increase in the 


: a : ‘eigen: 
weight of the engine used or diminution of the load | 


hauled. 

We have in the present article only touched on 
some of the salient points which will have to be 
carefully considered in framing any further legislative 
enactments relating to the employment of traction 
engines, and there are many other important 
features to which we could direct attention if space 
permitted. Such for instance are the avoidance of 
any regulations tending to increase the working of 
traction engines at night—a decided source of danger 


and annoyance ; the necessity of efficient means of | 


preventing the use of excessive steam pressures ; the 


employment of proper wagons in conjunction with | 
These, however, with other 


traction engines, Xe. 
points must all be left to be dealt with on some 
future occasion. 





RAILWAY PROGRESS IN QUEENS- 
LAND. 

Sreapy progress is being made with the develop- 

ment of the Queensland railway system. Plans 

have been laid on the table of the Legislative 


Assembly for some alterations in the Sandgate line | 
at the Albion station, also for a wharf branch exten- | 


sion, Maryborough; fora wharf-line, Rockhampton, 
Central Railway ; Ravenswood branch, Northern 
Railway; Springsure branch, Central Railway ; 
Mackay to Hamilton ; Mackay to Eton vid Walkers- 
town. The Government has also brought forward 
a loan estimate of 1,924,000/. principally for rail- 
ways in different parts of the colony. The race- 
course branch of the Sandgate line, a little more 
thana mile in length, has been finally opened for 
general traffic. A tunnel in South Brisbane, which 
forms the heaviest part of the railway to Oxley, is 
now approaching completion, and when it is finished 
the remainder of the line will be pushed on 
rapidly. The contract for the first section of the 
Brisbane Valley branch line has been let to Messrs. 
O’Rourke and M‘Sharry; and surveys for thefurther 
extension of the line are in progress. The Fassifern 
line is now completed to Harrisville, with the 
exception of a carriage shed and a few platforms ; 
and the Highlands branch, vid Meringanden, is 
progressing very satisfactorily, nearly all the 
culverts having been completed, as well as several 
of the bridges. Tenders have been invited for the 
first section of a branch from Warwick to Killarney, 
15} miles; and, as a connexion between this line 
and the Fassifern branch would reduce the distance 
from Brisbane to Warwick by at least sixty miles as 
compared with the present route vid Toowoomba, 
there is no doubt that sooner or later the alteration 


will be made. On the Western line, from Roma to 
Mitchell, the rails are already laid eighteen miles 
beyond Roma, and the line will go forward rapidly 
from this time. The Central line is also being 
proceeded with, as is the Northern Railway to 
connect Townsville with Charters Towers, and an 
additional section of this line from the last-named 
place to Norwood has recently been let. Surveys 
are being pushed out from Mitchell, and plans will 
be submitted during the present session for at least 
forty miles towards Charleville. A proposal of an 
Australian syndicate to construct a land grant rail- 
way from a point thirty miles east of Charleville 
will provide for the continuation of this line from 
seventy-eight miles west of Mitchell, up to which 
point it will have to be carried by the Government. 
A trial survey from Roma southward to St. George 
vid Surat has also been put in hand, and surveys 
are being carried out in the direction of the Upper 
Logan as far as Logan Village by different 
routes, a distance of about twenty-five miles. Plans 
of the Logan Railway are to be submitted for 
approval of the Colonial Parliament this session. 
Plans will also be submitted of a branch towards 
Kilkivan, leaving the Maryborough and Gympie 
Railway to Slaty Creek (thirty-eight miles from 
Maryborough), and crossing the Mary river ; the line 
goes right into Kilkivan, and will be about thirty- 
two miles in length. 

Annexed is a recapitulation of the estimates sub- 





mitted by the colonial treasurer to the Legislative | 
Brisbane to Sand- 
| gate (tocomplete), 20,000/. ; Brisbane to Upper Logan, | 


Assembly for further extensions : 


| first section, 90,0001. ; towards a line from Ipswich 
to Maryborough, vid Kilkivan, 160,000/. ; Stan- 
thorpe to the border, 60,000/. : extension of Too- 
|woomba and Highfield’s line to Crow's Nest, 
| 40,0007. ; Maryborough to Gympie (to complete), 
10,000/.; Burrum to Bundaberg, 85,000). ; ad- 
ditional sidings, buildings, and stations, on 
;southern lines, 32,000/.; Emerald to Springsure, 
120,000/. ; additional sidings, buildings, and stations, 
| Central Railway, 10,000/. ; Townsville to Charters 
| Towers (to complete), 50,0001. : Mackay to Eton 
| and Emerald, 20,000/. ; Bowen to Haughton Gap, 
|first section, 150,000/. ; Ravenswood Junction to 
| Ravenswood, 75,000/.; Cooktown to Maytown, first 
}section, 180,000/.; Herberton to the coast, 
| 200,000/.; rolling stock for all railways, 180,000/.; 
railway surveys, 20,0001. ; total, 1,572,000/. The 
Queensland Government has concluded a provisional 
agreement with Messrs. Shaw and Blyth, on behalf 
of the Australasian syndicate, to which allusion has 
already been made, for theconstruction of a railway 
on the land grant system from the terminal point 
of the South-Western Railway, aboutthirty miles east 
| of Charleville, to that town and thence down the 
Warrego to the New South Wales border. A land 
bonus of 10,000 acres per mile is to be granted, the 
Government to be allowed the option of purchasing 
the line at half the cost price within six years. In 
the event of the Government purchasing the line, 
the syndicate agrees to take payment in Govern- 
ment debentures at par, having ten years’ currency, 
payable in London. The land grants are to be in 
ten-mile frontages. The line to be constructed by 
the syndicate will begin at a point about 440 
miles west of Brisbane. The total length of the 
line will be 250 miles, and it is to be completed in 
| three years. The agreement requires the Govern- 
|ment to immediately make a provisional order 
authorising the contractors to make surveys and to 
| take other preliminary measures. The agreement 
| is to be embodied in a Bill to be laid before the 
| Colonial Parliament without delay. 





THE NEW HARBOUR OF VERA CRUZ. 

Bestpes the enormous engineering work of 
rendering navigable one of the mouths of the 
Mississippi Delta, and the continuous labour of 
developing the more original and still bolder pro- 
ject for an Isthmian Ship Railway, Mr. James B. 
Eads has been engaged in the design of new and 
extensive harbour works at Vera Cruz, which, when 
completed, will secure for that city a commodious 
and secure port. The accompanying plan shows 
the natural features of the locality, as well as the 
new works. The harbour is formed by the coast 
line from the Punta de la Caleta to the Punta de 
Hornos, and by La Gallega reef. From the 
first-named point a coral reef, nearly dry at low 
water, extends out about 300 yards into the gulf, 
and a similar one of about the same length runs out 
from the Punta de Hornos. Between these is a 
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bay 2000 metres wide, and at its north-west end 
lies the city of Vera Cruz. The bay is part] 

enclosed by an island or reef—La Gallega—which. 
on the harbour front, has a length of 1200 inetres, 
Beyond this, and to the south-east, is another smal] 
island—the Lavandera reef. Between the end of 
this reef and that projecting from the Punta de 
Hornos is 320 metres wide. As will be seen from 
the plan, the natural harbour is exposed to the 
gale from the north and north-west, while the 
formation affords general protection from the north- 
east and south-east, thanks to five large coral 
reefs. Not unfrequently, however, heavy seas 
sweep through the wide channels between these 
small islands, interfering seriously with vessels 
lying alongside the present limited wharfage. 
North-east La Gallega and Gallaquilla reefs run 
northward from the harbour for 3300 metres, and 
these, with the main coast line, form a bay exposed 
to the full fury of the winds from the north, and 
when northern winds prevail rough water is driven 
through the passage between La Gallega and 
Caleta reefs with great violence, and sets up a rapid 
and dangerous current into the harbour. From the 
foregoing it will be seen that, while presenting some 
advantages, the natural harbour of Vera Cruz 
possesses many drawbacks and dangers which the 
design of Mr. Eads will completely remove. The 
leading features of the works about to be carried 
out are indicated on the plan. They comprise : 1, 





The construction of a sea wall between La Gallega 
and the Lavandera reefs, with an extension over 
the latter. 2. The construction of a sea wall from 
Punta de la Caleta to La Gallega. This part of the 
work will be begun after the completion of the first 
wall to a height of at least 3 ft. above low water. 
| 3. A dyke connecting the northern ends of the first 
| two dykes with each other and stretching across the 
| southern part of La Gallega, to prevent the seas 
| which sometimes break over this reef from entering 
the harbour. The wall between La Gallega and 
Lavandera will not only cut off the rough water 
during northerly gales, but will also effectually 
prevent the deposition of sand in the harbour, 
| because the through passage to the north-west will 
| be stopped. Passages closed by sluice gates will 





| be formed through this wall at about low-water 


level, so that at any time the harbour may be 
| flushed out and stagnation prevented. 4. After 
| the construction of the enclosing walls the harbour 
| will be dredged out, and cleared of coral, to a 
i depth of 25ft. below low water. 5, Following 
these works of primary importance comes the 
|construction of a wooden roadway from the 
|Hornos reef to the north-western dyke. This 
|roadway will form the south front of the 
{harbour, and the excavated material will be de- 
| posited on the space between the roadway and the 
existing bottom, so as ultimately to make it a per- 
| manent work with a masonry retaining wall front- 
jing the harbour. The land between the roadway 
land the city would also be reclaimed to the extent 
‘of more than 740,000 square yards. 6. The con- 
| struction of wooden piers at right angles to the 
| roadway which would be extended to run around the 
| harbour as trade required it, for ships to lie along- 
| side for loading and unloading. The construction 
| of these short piers would be similar to those used 
in New York and other United States ports, and 
they might afterwards be replaced by masonry, if 
the increase in trade justified so large an expendi- 
ture. 7. The erection of a lighthouse, at or near 
the eastern end of the Lavandera sea wall, of a 
second on the eastern side of La Gallaquilla reef, 
and of another on the west side of La Blanquilla 
reef. These houses will be furnished with distinc- 
tive signals to enable steamers running in before a 
norther to run with safety between La Gallaquilla 
and La Blanquilla as soon as the Lavandera light is 
seen between the other two. 

The width of deep water at the entrance between 
the Lavandera and Hornos reefs will be 1000 ft. 
The estimated cost of these extensive works is 
ten millions of dollars, a large sum for the Mexican 
Republic to expend in harbour improvements at one 
port, but it will doubtless be found a profitable 
investment, as it will tend greatly to promote trade 
and so increase indefinitely the commerce of the port. 

Mr. Eads’ plan having been approved by the 
Mexican Government, the work was formerly com- 
menced on the 14th of last August. Plans were 
also furnished by him, at the request of the Govern- 
ment, for deepening the mouth of the Panuco river, 
upon which is located the city of Tampico, the Gulf 





terminus of the Mexican central railway system, 
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AT VERA CRUZ. 


MR. JAMES B. EADS, ENGINEER. 


(For Description, see opposite Page). 
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THE MUNICH ELECTRICAL EXHIBI- 


TION.—No. IIL. 


WE may now proceed to pass in review the) 
different systems employed for the electric lighting 
of the Munich Exhibition, and to see how this 
lighting was obtained. The general plan which we 
have already published (see page 431 ante) will 


‘by a sketch showing the arrangement of the latter, 


which were placed in a continuous battery under a 
long shed built at the side of the Palace against one 
wing, and between the end entrance and the buffet. 
Following this sketch, which we owe to the kind- 
ness of the Direction of the Exhibition, the reader 
will ascertain the types and power of the steam 
engines, the names of the generators that they 


| power, furnished by the Direction of Bavarian 


| sion, 
| shown by M. Seligmann. 


| employed to light the north-east part of the Palace, 
|and the pavilion reserved for the agricultural 


‘and a description of which we shall publish, and : 






















































Railways, driving by an intermediate transmis- 
a large type Brush machine that was 
This generator fur- 
nished the current for seventeen Brush lamps, 


exhibits. B. A 6-horse portable engine, from the 
same source, driving two generators, by Mr. Fein, 
of Stuttgart, one feeding a lamp by Schulze of 
Strasbourg, and the other the Swan incandescence 
lamps, lighting a part of the telephone audition 
rooms. C. A 6-horse portable, also supplied by the 
Bavarian Railway Direction, driving two Crompton- 5 
Biirgin machines, one used to light the interior of , 
the chapel by three Crompton lamps, and the other 

supplying the current to the Maxim lamps in two 

of the four small rooms where the Exhibition lottery 
was held. D. A 6-horse portable, supplied by the 
Public Works Administration of Munich, driving t 
by transmission a generator of Mr. Schwerdt, of 
Carlsruhe, feeding four lamps by the same inventor, 


lighting the Railway Companies’ exhibits, behind the 


picture galleries. E. A portable engine of 8-horse { 
power, by Mr. Krauss, of Munich, driving the § 
exhibit of Mr. Schénemann, of Munich, comprising f 


a Schénemann generator with a capacity of twenty- 
five Edison lamps, and a generator by Mr. Neumann, 
constructed by Einstein, of Munich. F. A portable 
engine, 8-horse power, driving by intermediate 
transmission a Neumann generator for lighting 
two of the telephone audition rooms by eight Swan 
lamps, and a Schénemann generator. G. Three 
portables, of 5, 7, and 15-horse power respectively, 
supplying power by intermediate transmission to 
four Schiikert generators. One of these furnished 
a current for driving the machines in the exhibit of 
M. Zettler ; a second fed six Schiikert lamps, light- 
ing the luminous ceiling of the theatre ; a third 
kept in action a very large lamp of 10,000 candles, 
and the fourth fed five Jamps round the fountain in 
the nave. H. Two portables of 8 and 12-horse 
power, furnished by the Bavarian Railway Direc- 
tion, supplying a series of machines exhibited by 
Messrs. Reidinger, of Augsberg, as follows: Two 
Siemens generators (direct and alternating currents) 
supplying Swan lamps in the vestibule ; a direct 
current Siemens machine for eight differential lamps, 
some placed in a greenhouse, where experiments on 
the action of the electric light upon vegetation were 
being carried on, some used in a photographic 
studio, and the others lighting the windows of one 
portion of the restaurant ; and a generator supplying 
nine lamps hung in the picture gallery. I. A 
16-horse power portable furnished by Messrs. 
Maffei and Co., driving two dynamos exhibited 
by Mr. Gottlob Schceffer, of Gcepingen, for four 
lamps in the picture gallery, and a number of 
incandescence lamps in the garden of the restaurant. 
K. A 20-horse portable engine from the Bavarian 
Railway Administration furnishing power for 
another part of the Reidinger exhibit, namely, an 
alternating and a direct current Siemens’ generator 
feeding the Miiller incandescence lamps in two rooms, 
where the effect of the electric light on rich furniture 
was shown, and lighting the electrotyping room. L. 
A 16-horse power engine from the Bavarian Railway 
Administration fortwo Siemens’ machines, direct and 
alternating, furnishing the lights in the south-west 
gallery by six differential lamps. After these came 
two compound engines made by Messrs. Ruston and 
Proctor, of Lincoln, one of 40 and the other of 30 
horse power, and two portable of 15 and 18 horse 
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A, Seligmann, Vienta, B, Fein, Stuttgart. C, Crompton, London: D, Schwerdt, Carlsruhe. 
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E, Schénemann, Munich. F, Einstein, Munich. G, Schtikert, Nuremburg. H, Reidinger. 
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I, Schaffer, Geeppingen. K; Reidinger, Augsburg (Siemens and Halske System.) 


It was, how- | 


help to render this description clear. 
ever, impossible to show upon that plan the posi- 
tions of all the lamps, without confusion, and the | 
location of the generators and motors are only in- | 


dicated. This latter deficiency we now make good | ing order : 


drive, and the part taken by each of these gene- 
rators in the work of lighting. Reckoning from the 
end of the Palace, next to the Agricultural Exhibi- 
tion, the machines were ranged in the follow- 
A. A portable engine of 30-horse 
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L, Edison. 


sent by the Bavarian Railways’ Administration. 
These engines drove by one intermediate trans- 
mission, three large Edison machines having three 
pair of vertical magnets, the first of which lighted 
by Edison lamps, the restaurant, the Edison exhibit, 
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— 
two of the rooms containing the objects for the 
lottery, one telephone room, the library, and the 
printing room on the first floor, the whole compris- 
ing an installation of 275 lamps. 

The two other generators fed five lamps of the 
same system lighting a portion of the theatre. To 
the foregoing has to be added a portable engine 
from the Bavarian Railways’ Direction, used for 
electro-plating, and four horizontal gas engines of 
Otto and Langen, made by the Deutz Company, at 
Cologne. The first of these (8-horse power) drove 
by an intermediate transmission three 


to magnetise an electro-magnet, (}) to feed a lamp 
arranged so as to show the form of the voltaic are 
on a screen, (¢) to light a telephone room with six 
Edison lamps. The second motor, 
power, but with two cylinders, furnished power to 


an Edison generator transmitting power to a dis- | 


tance. The third, of 4-horse power, was not in 
motion. Lastly, the fourth, also of 4-horse power, 
drove a direct current Gramme generator, and an 
alternating current machine feeding four Jabloch- 
koff candles placed in the gallery. This instal- 
lation was lent complete by the Bavarian Telegraph 
Administration, which acquired it in 1879 from the 
Société Générale d’Electricité of Paris, and siice 
which time it has been in constant use. Finally, 
by the side of this installation were two types of 


motors ; a small vertical engine of half a horse 


power, working a Buss tachymeter and a gas engine 
of 3-horse power, exhibited by Messrs. Koerting 
Brothers, of Hanover. We may add that the lamps 
lighting the nave of the Palace were kept going by 


the gas engine from the central station ‘dutting an | 


alternating Siemens machine, as well as five Siemens 
lamps hung in front of the theatre, while the 6- 


horse power steam engine of the Ecole Polytechnique | 


drove a Schiikert machine which fed thirty incan- 
descence lamps (Gramme and Friedrich type), that 


were grouped in a chandelier illuminating a Madonna | 


above the chapel. 
Summing up the list we have given it will be seen 


that the total motive power in service at the Palace | 


was no less than 280 horse, corresponding to a 
luminous effect of at least 15,000. carcels. 
figures speak for themselves as to the importance 


of the Exhibition}we are describing. It will be con- 


venient to refer here to the experiments in the | 


transmission of power to a distance made at the 
Munich Exhibition, and which constituted one of its 
principal attractions to engineers and physicists. 

It will be remembered that the first public 


demonstration of the transmission of force to a} 


distance by electricity was made in 1873 by M. 
Hyppolite Fontaine at Vienna. 
this memorable experiment was, not forgotten, but 
neglected, on account of the investigations in 


electric lighting that especially attracted the atten- | 


tion of electricians. This experiment was founded 
on the reversibility of dynamo-electric machines. 
If they are driven they produce a current. If this 
current causes the armature of a second machine to 


revolve, power can be taken off the pulley on the | 


armature shaftof that machine. The Munich Exhibi- 
tion presented four illustrations of this principle. The 


Edison Company showed one example with two ma- | 


chines placed about twenty yards apart, one driven by 
agas motor and the other, of the same type, placed in 
front of the theatre, drove by means of belting 
various dairy machines. Besides these, a Schiikert 
machine actuated two agricultural implements. It 


received the current from a generating machine of | 


the same type, placed over three miles away from 
the Palace, at Hirschau, in the workshops of Messrs. 
Maffei and Co. The prime mover was a turbine of 
16-horse power, and the conductor a copper wire 
five millimetres in diameter. The current was also 
employed for charging some Schulze accumulators, 
and in the evening it fed the four arc lamps in the 
Place Royale, and seven are lamps in the gardens 
of the Palace. 

We have already mentioned the collection of tools | 
exhibited by Mr. Zettler, all driven by a Schiikert | 
machine. We should also mention, in passing, 
little Gricom motor, illustrated already in these 
pages, and applied for working sewing machines. 
A more curious illustration of the transmission 
of power to a distance was that arranged by M. | 
Marcel Desprezasa practical demonstration of the first | 
part of the problem. The source of power, and the | 
first dynamo machine, were placed at the coal mines 
of Wiesbach, thirty-six miles from the Palace. The 
second machine, identical with the first (Gramme | 
machines of the ’ workshop type, with fine wire coils), | 


dynamo | 
machines on the Edelmann system, and serving (q) | 


also of 8-horse | 


These | 


For several years | 


the | 


wasin ‘ies Exhibition building, where it drove a small 
centrifugal pump, raising a sheet of water and allow- 
ing it to fallin a cascade over an artificial grotto. 
These two machines were connected by an ordinary 
| telegraph wire of galvanised iron. At the request 
|of M. Desprez, the circuit, which it was originally 
intended to complete by earth, was obtained with 
a second wire. Under these conditions a series of 
very interesting experiments were carried out, and 
we are informed by M. Desprez that at the request 
of the Technical Committee of the Exhibition, 
further trials will be made at Munich within a few 
months, with machines of a new type, for the trans- 








mission—not of half a horse power, which has but 
little industrial interest, but of at least 12 horse 
power, through a single telegraph wire. 

The new dynamo electric machine of M. Desprez | 
presents this special characteristic, that its electro- | 
motive force can be varied within comparatively 
wide limits, in such a way as to maintain weaian| 
|the ratio between the work absorbed and that 

utilised, no matter what may be the distance sepa- 

|rating the source of power and its place of utili- 
|sation. The theory set forth by M. Desprez 
assumes that the duty may be preserved identical 
irrespective of distance, or rather whatever may be 
| the exterior resistance that may connect the two 
machines, provided that the electromotive force can 
be varied proportionally to the square root of that 
distance. The new experiment made with machines 
of a novel type, and under practical conditions, will 
have a very high interest, and the results will be 
| anxiously looked for, especially that one of vital im- 
porte ince—the cost at which the power is obtained. 

If resuming his walk through the Munich 
Crystal Palace, the visitor followed the gallery on 
the left, he came (after the exhibit of gas motors, 
and a battery of three great bells, the hammers of 
which were actuated by electricity) upon the section 
devoted to telegraph and telephone wires. This 
section presented no novelty if we except the speci- 
/mens contributed by M. Lazare Weiller, of Angou- 
jléme. These specimens comprised, not only the 
various types made of phosphor-bronze, exhibited 
| by him at the Palais de l’Industrie last year, but 
also wires made of a new alloy recently patented, 
and already largely in use for overhead telephone 
and telegraph wires. This was the first occasion 
that such wires have been shown at any exhibition ; 
| it is also the first time that we have had an oppor- 

tunity of referring to them, so that we may usefully 
| devote somespace > to ec sidering theircharacteristics. 
We have already pointed out the many advantages 


| ning conductors. 





| which the telephone companies have found in using 
| phosphor-bronze, which possesses an ample conduc- 
tive capacity combined with a resistance to rupture 
as high as that of the best steel. 
| present time, these wires have not found an applica- 
{tion for telegraphic purposes, where higher con- 
| ductibility is required. It was the wish to find for 
| telegraphy a material analogous to phosphor-bronze 
which induced M. Weiller to direct his investiga- 
tions in this direction, investigations which have 
been crowned with success by the discovery of 
silicious bronze, in which the deoxidant consists of 
a silicious metalloid, that produces a better con- 
ductor than the phosphorus. He has thus obtained 
a wire presenting the same resistance to rupture as 
the phosphor-bronze wire, but with a much higher 
conductibility, rencering it applicable for telegraph 
lines, and bringing the valuable qualities of lightness 
|and non - oxidisability, with easy and economical 
installation. The following Table ofwires exhibited 
by M. Weiller shows their general properties : 
| # —Table showi ing Properties of Silicious Bronze W ires. 


eS Sas 


to | 
Square | 


Nature of Wire. 


raaerical Wee | 
Kilometre. _ 
Resistance. 
Rupture. Tons | 


Kilogs. 


sistance per 
Compared 
| with Copper. 


Resistance 


| Conductibility 


Diameter. 


| I 
| 


ohms. 
20.36 


2 
| 
| 


| 





in. 
O04 


mm. 
| Copper “ 1 
Telephone phosphor- 
bronze wire ‘ 1 04 | 70 
| — silicious bronze | 
| we 1.08 .042 
Telegraph sikicious bronze | 
| 1.30 .051 
| Silicious bronze wire 
| covered with magnetic 
oxide tor tele; graph lines ; 
in the vicinityofthe sea, 
and at railway stations 
Telegraph silicious bronze 
wire 1.70 .067 
| Telegraph silicious bronze } 


21.8 100 12.3 


70 29.3 56.3 


48 80 36 56.3 


97 32.1 


1.50 .06 


But up to the | 





wire 1.94 ae) 5. 


| 
i 


If we ‘take as a vin “of telephone a Se the 
wire 1 mm. in diameter, and as a type of telegraph 
line the wire 2mm. in diameter, the comparison 
with wires in ordinary use will be as in the followi ing 


Table : 


II.—Comparison of Phosphor and Silicrous Bronze with 
Tron and Copper Wires. 





to 


Nature of Wire. 


lectrical Resist- 
ance per Kilo. 
Compared with 
Copper = 100, 


Resistance 
Rupture. 


E 


| Conductibility 


| 


tons per 
Sq. in, 
56.3 


I, Telephone Wires 1mm.dia. : 
Silicious bronze, Weiller 
Phosphor bronze, Weiller 
Phosphor-bronze, Montefiore. . 
Swedish iron es 
Siemens-Martin steel 

Pure copper 


Il. Telegraph Wires 2mm. dia.: 
Silicious bronze, Weiller 


| Phosphor-bronze, Weiller 
| Swedish iron 


Siemens steol 
Pure copver 


III.— Weight of Different Telegraph Wires of Equal 
Conductivity. 


Diameter. Resistance. 


Weight per 
Mile. 





ohms. 
5.1 
5.1 


Ib. 

RRL5 
110.8 
5S4 
981 


mm. 
Silicious bronze 
Phosphor-bronze 
Swedish iron 
Siemens steel 


213 
5.10 5.1 
5.70 51 

Papen ‘the section devoted to ceaeeh and 
telephone wires, was a collection of objects requir- 
ing only a passing notice. They comprised belt- 
ing, insulators, various parts of telephones, speci- 
mens of nickel electro-plating, discs of nickel ready 
to be stamped into pieces of five and ten pfennings, 
electric toys from Nurembourg, &c. Beyond these 
were collections of meteorological maps and light- 
At the end behind the theatre 
were shown agricultural products, having no imme- 
diate relation to electricity. An application of 
electricity to agriculture was arranged in front of 
the theatre, where in a conservatory divided into 
two compartments experiments were being con- 
ducted, upon the action of electricity on vegetation, 
experiments similar to those of Dr. Siemens in 
London and of M. Duperain, in Paris. The agri- 
cultural portion of the Exhibition was completed by 
the manufacture of butter, and by different appa- 
ratus worked with transmitted electricity as a motive 
force. 


NOTES. 
CANADIAN Pactric Ratway. 

Mr. James, chief engineer of the Canadian Pacific 
Railway, has returned from the western end of the 
track which is now provisionally laid out to Calgary, 
and permanently laid out to the South Saskatche- 
wan. Two good crossings of the south branch of 
the Saskatchewan have been found, but no definite 
choice has yet been made. The Saskatchewan 
Valley is entered by way of Bull’s Head Creek and 
Medicine Hat. When works now in hand have 
been completed, the Canadian Pacific Railway Com- 
pany will have spent 450,000 dols. in Winnipeg 
during the year which is now closing. The fol- 
lowing is a summary of the work done with the cost 
appended : Round-house and shops, 150,000 dols. ; 
new freight shed, 40,000 dols.; store - house, 
30,000 dols. ; new depdt, 100,000 dols. ; temporary 
station, 12,000 dols.; coal-sheds, 10,000 dols. ; 
temporary workshops, 10,000 dols. ; sixteen miles 
of sidings, 80,000 dols. ; extra platforms, 6000 dols. ; 
sundries, 12,000 dols. ; total, 450,000 dols. 


ReEcorDING HELIoGRAPHIC MESSAGES. 

Ina recent ‘‘ Note” we gave an account of M. 
Bridet’s proposal to signal the advent of cyclones 
from Mauritius to Reunion by means of the heliv- 
graph. It now appears that M. Bridet’s plan for 
automatically transmitting the flashes is not so novel 
as was thought, for M. Martin De Brettes has 
pointed out that in a work of his published in 
1851 and entitled ‘‘ Des Artitices Eclairants 2 dv la 
Guerre et de la Lumitre Electrique,” he has 
described a method of automatically transmitting 








i 








Nov. 10, 1882. ] a ne 


and recording such despatches by means of an | experienced from a want of rails. A new locomv- 
eclipsing device giving Morse signals by long and tive, No. 2, has arrived, and will be at once put to 
short flashes, a plan also adopted by Sir William | work. 
Thomson in his occulting apparatus for self-signal- | as this line progresses, in finding proper water for 


ling lighthouses. M. De Brettes has also had in 
5 . . 

hand a method of recording the signals of the 
Mangin projector on photographic paper ; and he 
is now engaged in perfecting a system of recording 


optical messages not only by the photography of | Laredo and Guerroro, where, as things now stand, 


flashes, but in the ordinary characters used in print- 


ing. This plan is based on the electrical properties 


of selenium, and M. Martin De Brettes hopes to | at Laredo. 


make it public ere long. 


CANADIAN Rattway DEVELOPMENT. 

The railway network of Canada is growing very 
materially in importance. Annexed is a statement 
showing the extent of the various systems, although 
the whole mileage is not yet in operation in every 
case: Canadian Pacific, 1630 miles; Canada 
Southern, 353 miles; Credit Valley, 183 miles; 
Grand Trunk, 2300 miles; Intercolonial, 
miles; Midland, 450 miles ; Northern and North- 
Western, 378 miles ; New Brunswick and Canada, 
203 miles ; 
Shore, 195 miles; Prince Edward Island, 
miles : Quebec Central, 144 miles; Toronto, Grey, 
and Brace, 196 miles ; and Windsor and Annapolis, 
116 miles, making an aggregate of 7300 miles. 
Canadian Pacific Railroad is situated partly in 
Ontario and partly in Manitoba; the Canada 
Southern, the Credit Valley, the Midland, the 
Northern and the North-Western, and the Toronto, 
Grey, and Bruce are in Ontario. The Grand Trunk 
is partly in Ontario and partly in Quebec. 
Intercolonial is partly in Quebec, partly in 
New Brunswick, and partly in Nova Scotia. The 
New Brunswick and Canada and the New Bruns- 
wick are in New Brunswick. The North Shore 
and the Quebec Central are in Quebec. The Prince 
Edward Island is in the island of that name. 
Windsor and Annapolis is in Nova Scotia. 


A Larce TELESCOPE. 

A refracting telescope, ranking fourth amongst 
the large instruments in use in the United States, 
has recently been completed and erected in the 
Halsted Observatory attached to the College of New 


|marks exactly the centre of the station. 
857 | 


|4ft. long and Gin. square. 
| depth of 3 ft. Gin., so that the upper end projects 
New Brunswick, 120 miles; North | 
196 | 


The | 


The | 


The | 


| no difficulty in testing the position. 


Jersey. The observatory building, which cost 
more than 60,000 dols., was constructed about | 


fourteen years ago, and the telescope which has 


just been completed by Alvan Clark and Sons, of | 


Cambridgeport, Mass., cost with its 
26,000 dols. Professor C. A. Young supplies a 
number of particulars respecting this fine instru- 
ment to the Scientific American. The diameter of 


accesories, | 


the object glass is 23 in., the radius of the outer | 


surface of the convex crown glass lens is 265.8 in., 
and that of the inner surface 81.9in. The inner 
and outer radii of the concave flint-glass lens are 
between these lenses is 7.5 in. ; the focal length 
is 30 ft. Lin. The tube of the telescope is of steel, 
33 in. diameter in the middle, and tapering towards 
both ends; its total length is 28 ft. The total 
weight of telescope and mounting is about 7 tons. 
The dome of the observatory, 39 ft. in diameter, is 
made to revolve, and the shutter to traverse, by a 
four horse power gas engine, also employed in 
driving an Edison dynamo machine for illuminating 
the building, and for various other purposes. 


Mexican Rattroap ENTERPRISE. 
The various railway undertakings of Mexico are 
stated to be progressing favourably. The central 
line has reached Celaya, on its southern division, 
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volatile ; it has a peculiar smell, will not freeze, 
and is decomposed at ordinary temperatures, and by 
a great variety of bodies. It dissolves readily in 
water, and this dilute solution may be kept for 
months ; a little hydrochloric acid renders it still 
more stable, whilst stronger sulphuric acid effects 
decomposition into water and oxygen. The chemical 
action of this body is most singular. Chemists 
generally distinguish between reducing agents, 
| work will be stopped. The company has closed which deprive other bodies of their oxygen in order 
| work on a large iron bridge over the Rio Grande | to become themselves oxidised, and oxidising 
agents which give off oxygen and oxidise other 
| bodies. Hydrogen peroxide fills both functions, and 
| MARKING TRIGONOMETRICAL StTaTIONs. the action is often so energetic that explosions 
| A somewhat ingenious plan is adopted for mark-|0ccur. Spongy platinum, gold, and silver in- 
ing trigonometrical stations in the State Survey of | stantaneously decompose it into water and oxygen, 
New York. A glazed earthenware pot, of the shape | Whilst they themselves remain unchanged ; several 
and size of an average flower-pot, is buried in an | organic bodies, blood fibrin and animal albumen, act 
inverted position to a depth of some 4ft., and is so | in a similar manner. Certain oxides and peroxides 
placed that a small hole in the centre of the base | are reduced, the metal itself, or at least a combina- 
Imme-/| tion less rich in oxygen, being formed. Other 
diately over this is set vertically a granite stone | bodies, on the contrary, and metals, like iron, are 
This is buried to a|OXidised, arsenious and sulphurous acids being 
transformed into arsenic and sulphuric acid, whilst, 
above the surface of the ground 6 in., the sides thus | strangely enough, phosphorus, so easily oxidised, is 
projecting, and the top, are dressed smooth, and on | not attacked at all, and blue indigo sometimes, under 
the top are engraved diagonal lines from angle to | certain circumstances, is reduced to white indigo, 
angle, the intersection being immediately above the | and_ the latter reoxidised to its original state. 
central hole of the inverted pot. The number of | Hydrogen peroxide thus forms one of the strongest 
the station and the letters N.Y.S.S. (New York | reducing as well as oxidising agents, and its effects 





Some little difficulty will be experienced, 


| the locomotives, that in the wells along the line 
| being hard and salty. By degrees the extensions 
| of the International Railway are slowly finishing the 
|gap of eight or ten miles uncompleted between 











State Survey) are cut into the sides of the stone. | in the latter capacity are entirely similar to those 


The height of the station is measured to the upper | of ozone. } : 
As an additional precaution | been proposed by Schoenbein, Houzeau, and others, 


surface of the stone. 


In fact, of the various tests that have 


in the event of the stone being displaced, two other | for the determination of ozone, there is hardly one 
pots are sunk inverted in the ground to a depth of | Which might not work as well in the presence of 
above 18in., and at a distance of about 3 ft. from | small quantities of hydrogen peroxide; and whether 
the centre of the station. Referring to this latter the | the air in general or at particular periods, contains 


pots are set at an angle of 90 deg., and arrows are 
strongly marked upon the base of the pots, which 
are so set that the arrow heads point exactly to the 
centre of the station. The magnetic bearing of each 
pot is taken, so that if one is lost there shall be 
Sometimes in 
rocky ground a copper bolt, the axis of which 
passes through the centre of the station, replaces 
the pot, and sometimes it is necessary to replace 
all those pots by bolts let into the surface of the rock, 


|either one or the other of these bodies, or both 
together, is by no means certain. The concen- 
trated hydrogen peroxide. itself, however, cannot 
be mistaken. Some years ago great hopes ex- 
isted as to its value as a bleaching agent ; further 
| researches, however, made its usefulness in this 
capacity very doubtful. There was a somewhat large 
demand for it at one time for bleaching hair, and Thé- 
| nard introduced it as an effectual means of restoring 
| pictures, the lead paints of which have suffered 





while the stone is sunk as close by as possible. | under the influence of a sulphuretted atmosphere. 
Careful records are taken of the bearings of adjacent | But it is as yet much too expensive to be largely 
objects so as to recover the station, if in spite of all used. 


these elaborate precautions it should be lost. 


Leap MINING IN THE NortH. 
Indications present themselves at last of a reviva 
of lead mining in one of its ancient seats—the 
North of England. 
producing centres, and as a whole the two counties 


|of Northumberland and Durham still yield the 


largest portion of any of the lead-producing dis- 
tricts, although one of the most ancient of the 


| mining dales, Weardale, has of late produced much 


‘lead is low. 


| price of lead will improve, the stocks being known | . 
: : i d | per ton, and Sir Joseph Pease advanced the wages 


less than formerly. This has been due to several 
causes—to unhappy disputes between the employers 
and agents on the one hand and the lead miners 
on the other, and it hasalso been contributed to by 
the heaviness of the royalties, the oppressiveness 


PRICES IN THE IRON TRADE. 
It seems to be likely that the necessity for an 


]| arbitration in the iron trade of the North of Eng- 


| land will be lessened by the return that has just 


It used to be one of the chief | been issued of the prices realised by the manufac- 


turers during the recently concluded quarter. The 
| return of Mr. Waterhouse shows that in that period 
| the price of iron on the average has increased about 
|1s. 7d. per ton. That advance is not a large one, 


| but it is one that would of itself show that there is 


of which is naturally felt the most in periods when | 


We are still in such a period, but 
there are signs that a better trade is likely to be 
known, and that with an improved demand the 


|to have very seriously fallen by increased export 


and on the northern the works are only about 20! 


niles from Chihuahua. Their competitor, the 
San Luis, Potosi, and Tampico Railway, at present 
languishes. They have some 26 or 28 miles of line 
completed to a little place called Buena Vista, and 


water, to cross before reaching the mountainous 
country. Work has about stopped, there being a 
great lack of labourers, the men leaving on account 
of the mismanagement of the former superintendent, 
who, with an abundance of money and material, 
and over 3000 workmen, built less than 30 miles of 
line. The National Railway is advancing at all 
points of the line, and will shortly be running into 
Monterey. It is the general opinion that the line 
will stop there some little time, as the line beyond 
to Saltillo is over a difticult and rocky country. 
The Matamoras and Monterey branch has 15 kilo- 
metres completed, but a slight delay has been 








and diminished local consumption. There are, how- 


ever, now signs of improvement in the North, | 


although labour disputes still linger in Weardale, 
yet in some of the other dales there are decided signs 
and improvement in the opening out of new mines, 
such as those in the Harehope district, and in pur- 
chases for purposes of great extension in working by 


new companies. There needs, however, to be a lower- | 


apa : | ing of the heavy royalties that render the working of 
now have a bad stretch of over 25 miles, without | 


some of the mines difficult except when lead is over 


16l. per ton ; and there is also a need of improved | 


railway communication to enable the lead to be more 
readily and cheaply conveyed to the markets. 


no ground for the reduction in the wages demanded 
by the employers unless there is some special 
circumstance affecting the trade. It is to be borne 
in mind that wages are now ruled under the award 
of Sir Joseph Pease, and his award was based upon 
the returns of six months ago, with those added 
for the contracts then entered into for future 
delivery. When the employers in the arbitration 
that led to that award sent in their claim the price 
was for manufactured iron a fraction below 51. 19s. 


of the workmen by two instalments of 24 per cent. 
each, the latter of which they are now receiving, 
so that the price must be supposed to be the 
equivalent to 5 per cent. more. It is found over 
a long period that prices bear a proportion to wages 
in the North, and that has been a rule under simple 
arbitrations as well as under sliding scales. The 
present price for the quarter ending in September 
is 6l. 8s. Gd. per ton. It is unadvisable to say 


| whether it is one that would justify an advance, be- 


Where these two essentials provided with the large | 


development of building operations, and with a less | V& : , 
| De ~ . | being felt to have changed in every particular 


| almost since it had been agreed to. 


import of lead, there would in all probability be a 
recovery in prices that would give a new lease of 
life to this, the oldest of the mineral and metallur- 
gical industries of the North of England. 


HyproGEN PEROXIDE. 


| 


cause the last sliding scale is the latest test, apart 
from the exceptional award of Sir Joseph Pease, 


| that we have, and that sliding scale was confessedly 


set aside because the whole of the arrangements 
were altered by consent, the condition of the trade 


At the same 
time whilst there is nothing in the return that 
would justify by prices the contention of the 
employers that a reduction of wages is needful, 


| there is the significant fact that the quantity of 


This pure concentrated body is perfectly colour-| iron produced is less than it was. In the past 


less, transparent like water, but a little less | quarter it was 159,855 tons—in the last quarter of 





458 


last year it was 170,530 tons. The lessened 
has hitherto been looked to as one of the evidences 

of duller trade ; and though there is still full work, | 
yet it is tolerably certain that it is less pressing 
than it was a year ago. Under all the circumstances 
it would seem as if the best arrangement that could 
be entered into would be the formulation of another 
sliding scale, and that the notices for reduction and 
arbitration should include in their terms the decision 
by an arbitrator of such a scale. 


THE TopoGRAPHY OF TURKEY IN ASIA. 

A new hypsometric chart of Turkey in Asia on 
the scale of sy5ho5y5 has been prepared from the 
surveys of General Stebnitzky, and published re- 
cently at Tiflis by the topographic section of the 
Russian Army of the Caucasus. It is, however, 
in part at least a compilation from the works of 
various engineers and travellers in Asia Minor, 
Armenia, Syria, and Western Persia. The total 
number of heights known is over 2000, and these 
are distributed over the whole area. The new chart 
will correct a great many errors in prior maps of 
the Ottoman Empire in Asia, and it is the only 
one giving a true notion of the configuration of 


the country. Theauthors have employed ten diffe- | 


rent tints to show the elevation of the land above | as follows : 
In geologic and climatic studies, in the | guard vans, of all express trains travelling at a greater 


the sea. 
geography of plants and animals, the new map will 
be of great service. 


THE AcTION OF Ort ON TROUBLED WATERS. 
Touching the recent experiments of Mr. Shields 


in Scotland and Mr. Van der Mensbrugghe, in Hol- | 


land, on the calming effect of mineral oil poured 
over raging waves, and the application of the plan 
to harbour mouths in rough weather, M. Violet 
d’Aoust has pointed out to the French Academy of 
Sciences that it is really a very old device. Pliny | 
mentions it, so does Aristotle, and although the 
fact is not well known, it is a custom with Greek | 
sailors at the present day, as M. d’Aoust can testify 
from personal experience in 1832, when about to | 
land from a small Greek cutter at Samothrace. In 
the bay of Coatzacoalu, in the isthmus of Tehuan- | 
tepec, there are natural oil springs which keep the 
water smooth even when the strong. gale termed 
the ‘‘norté” blows; and it is probable that the 
mineral oils of the Dead Sea, the Sea of Azov, and 
even some parts of the Black Sea, have a similar 
influence on the waters. 


ForMATION OF ORE VEINS. 

It appears from a recent observation by Dr. 
Fleitmann, of Iserlohn, known to our readers as the 
inventor of a process for welding nickel, that the 
formation of ore veins need not necessarily occupy 


inclined to accord to it. Dr. Fleitmann gave his 


experience as follows : Some two years ago he had | 


work | rod it is a proof tha 


| absolute block system, and continuous brakes. 


_RGINSERINS 


t the rod is not a good 
M. Hirn has proved that these rods act busily 
during a thunderstorm in giving off a silent dis- 
charge. By means of an electro-magnet ina derived 
circuit from the rod he has demonstrated this fact. 
| When the storm passes the zenith the bars become 
'magnetised. The same effett is shown by connect- 
ing a galyanometer in the circuit of the rod; and 
we may mention here that a plan was recently 
patented for charging secondary batteries in this 
way. 


FOREIGN TECHNICAL LITERATURE. 
THE Bulletin du Comité des Forges de France (Paris, 
| September) publishes the results of the tenders for the 


supply of 16,500 tons of rails for the Roumanian | 
francs was the lowest, and 185) 
|francs the highest price quoted; the former was | 
offered by Messrs. Boleckow, Vaughan, and Co,, | 


| railways. 159.37 


| Middlesbrough ; the latter by an Austrian maker, 
| Baron Hirsch. 


| L’Industrie Belge (Brussels, October 26) publishes 


the following Royal decree, which is to replace para- | 


graph 84 in the General Regulations for the Dutch 
railways. 
‘*The engines, tenders, 


| speed than 60 kilometres (37.3 miles) per hour, must be 
| fitted with automatic continuous brakes, of a type 
| either prescribed or approved by the Minister of Public 

Works. Similar brakes must be applied to the vehicles 
| of trains, the speed of which does not reach 60 kilo- 


| metres, if the minister orders it.’ 


Hisenbahn (Zurich, October 21) reproduces a circular 
issued by the Swiss Railway Department to the 


| various district officials stating that the introduction | 


on Swiss railways of protective measures—such as 
are in use on good railways abroad—must no 
longer be delayed. Amongst these are mentioned 
signal bells for announcing the approach of trains, an 
These 
latter are immediately to be adopted on all main lines 
travelled by fast trains. All installations must be 
completed by the end of 1884, except in the cases of 
lines of minor importance, or for some good reason, 
when their being dispensed with must be authorised by 
the department. 


According to the Revista Minera (Madrid, October 24), 


year, the foreign exports from the port of Bilbao have 
amounted to 2,875,500 tons of iron and other ores, and 
31,906 tons of sundry merchandise. The manufacture 
of iron and steel in the Bilbao district is being rapidly 
extended, and a number of new works projected. 
company with a capital of twenty-five million pesetas 
| (1,000,000/.) has been formed in Madrid for the 





of Creusot, Cockerill, and Krupp, and similar to that 
already existing in the hands of Messrs. Ibarra. 


the bottom of a stable pit filled and rammed with | prepare a geological map of Spain has now completed 


common clay containingiron. The pit had served 
its purpose for storing dung for about two 
years, during which time, occasionally, to pre- 


vent overheating, water had been poured over | 


it ; lately it became necessary to remove the pit, 
when, to the great surprise of Dr. Fleitmann, 
he found the clay had entirely changed in cha- 
racter, and had become white; it was, moreover, 
divided in numerous directions by fissures from 
J. in. to } in. in width, which were filled by 
compact iron pyrites. The explanation Dr. Fleit- 
mann gives is, that the iron oxide of the clay was 
changed, by the water containing sulphate of am- 
monia, into sulphate of iron, and the latter had, in 
accordance with molecular attraction, deposited 
itself in groups of fissures. 


Tue Erricacy oF LIGHTNING PROTECTORS. 


An interesting note on the efficacious protection 
of a house by a lightning protector during a recent 
storm at Colmar has been brought before the 
French Academy of Sciences by M. G. A. Hirn. 
The conductor was by no means a good one and 
terminated in a piece of iron lying in a water cistern 
or trough standing in the corner of a court. In 
spite of a terrific thunderstorm which struck the 
rod no part of the current left the rod, but all was 
discharged into the earth. The brass point was, 
however, fused. Experiments by M. Hirn fully 
confirm the views of M. Melsen that lightning rods | 
should end in metal masses such as pipes, and not | 
in so poor a conductor as water. When there is a 


| the drawing of the work. It is on the scale of 1 to 
| 400,000, and its size will be 13 ft. 14 in. by 9 ft. 10in. 
| This scale has been adopted because it is that of the 
local maps which have already been published. 
description of the various districts will also be issued 
by the commission. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 21. 

| THe American iron market on the Atlantic coast has 

| exhibited no material changes during the past week, 

| but there is no accumulation of stocks and no efforts of 


| manufacturers to force product on the market. Pro- 
| duction and consumption are about equal, and con- 
| sumers are providing for current requirements with 
that degree of caution which indicates a confidence in 
steady prices. There have been no important changes 
at Pittsburgh or in Western Pennsylvania. Holders 
of crude iron decline to make concessions. All of the 
mills are crowded with orders. Nail factories are all 
bean Railroad material is strong and steady. 
Telegraphic advices to-day from Chicago and St. Louis 
indicate a fair demand for all kinds of crude and 
finished iron and unchanged quotations. Nail advices 
from Richmond, Chatanooga, Cincinnati, and Louis- 
ville show no change. Consumption is large and 
| steady, and the outlook is favourable for an active fall 
and winter trade. Railroad construction is being very 
| actively prosecuted in the south, and a few new enter- 
| prises have been launched upon the market. Steel 
rails cannot be bought under 44 dols. for winter or 
spring delivery. There are inquiries for some 30,000 
tons, and orders will be placed before the close of the 
current month. Merchant bar and construction iron 





one, for 


It will come into force in May, 1883, and is | 
carriages, and | 


between January 1 and September 30 of the present | 


A} 


: . | establishment of a large works on the system of those | 
such long periods of time as we are generally | 


The commission appointed by the Government to | 


A full | 


[Nov. ro, 1882, 


for any fluctuation of values while mills are oversold 

Large orders for merchant bar have been placed at 
24 cents. Foundry iron 26 dols. to 28 dols. for best - 
24 dols. to 25 dols. for No. 2; 23 dols. for good mill 
brands. Bessemer pig is very dull and without any 
inquiry. Old rails are moving slowly at 28.50 in 
for tees to 29.50 dols. for domestic rails at interior 
points. Double heads are selling at 29.50 dols, to 
30 dols. Copper is dull at 181.8. Tin is droo 
Business is moderate at 24 cents for strats, 
5.10 dols., with a downward tendency.  Spelter and 
zinc 5.30 dols. Imports to date since January 1st 
400,294,741 dols., as against 347,585,033 dols. for same 
time last year. The volume of traffic over the Trunk 
line railways for the past week have shown an 
encouraging degree of improvement. Recent bearish 
estimated cotton deficiency is 1,200,000 bales. A move- 
ment is on foot to inaugurate an advance. The latest 
Wall-street rumour is that there isa combination of 
leading capitalists to fight the Gould combination which 
is bearing the market on a large line of leading railroad 
stocks, 


ping. 
Lead js 





October 28, 

Business has been suspended in Eastern Pennsylvania 
during the past week on account of the bicentennial 
celebration in commemoration of the landing of William 
Penn. The tone of the market is quiet. A fair amount 
of Scotch pig has arrived, and is going into immediate 
consumption. Quotations are 23.50 dols. to 24 dols, 
for Eglinton; Glengarnock, 25.50dols. to 26 dols, ; 
Gartsherrie, 26dols.; Coltness, 28dols. Copper is 
dull. Sales of 100,0001b. have been made at 181,58, 
Tin is extremely dull, and buyers are waiting for a 
decline. Lead is weak, and a tumble is anticipated, 
Spelter and zinc are quiet. The coal trade is very 
active, and transportation facilities are utterly inade- 
quate. Iron quotations are strong and steady. Pig 
iron is selling at 26 dols. to 27 dols. for No. 1; No. 2, 
24 dols. to 25dols. Mill brands are in active demand 
|} at 22 dols. to 23dols. 12,000 tons of Bessemer pig sold 
at 23.50 dols, Negotiations are in progress for large 
additional lots, but will not sell above this figure. The 
demand for merchant bar is still moderate, and buyers 
are holding off in expectation of a further decline. 
Large orders can be placed at 24. Millowners are not 
disposed to cut rates, as within a few days past they 
think they see indications of an improving demand, 
| Nails and spokes are very scarce, and demand _ has 
| absorbed the output for thirty days. Machine and 
boiler shops are crowded with work to the end of the 
year, and quotations for boiler plate, heavy sheets, 
galvanised iron, and bridge plate are firm. The policy 
of the American buyers is to provide for from one to 
two months’ requirements in advance. Telegraphic 
advices from western iron centres yesterday show an 
improving market and steady prices. The productive 
capacity is in excess of requirements, and hence prices 
| will not improve. Railway material is inactive, but 
negotiations are in hand for a few large round lots for 
spring delivery. 43 dols. is offered, and 44 dols. asked, 
for steel. English tees, 27.50 dols. ; 27 dols. offered. 
A few small sales are reporte. Double-heads, 29 dols. 
offered ; 30 dols. asked. Steel blooms and speigleisen 
| are quiet, 





FRENCH STEAM NAVIGATION. —The New York agent of 
the Bordeaux steamship line which was to have had two 
new steamers ready this autumn, reports that the French 
steamship builders have more orders than it is possible for 
them to complete within the time specified, but that the 
vessels will be finished early next spring. The French 
bounty law has had the effect of greatly stimulating ship- 
building in all its branches, and also of reviving in- 
portant maritime interests which before were languishing. 

THE WESTINGHOUSE BRAKE ON THE RHENISH RAILWAY. 
—The Nieuwe Rotterdamsche Courant of the 2nd_ inst. 
says, ‘On the Rhenish Railway No. 14 express train 
from Arnheim ran off the rails between Veenendaal and 
Ede this morning. All the carriages and the tender got 
| off the rails, but neither to the passengers, the officials, 
| nor the rolling stock was any pen done. The train 
| was fitted with the Westinghouse brake, and by that 
| means was brought to an immediate stand. ‘he cause of 
| the running off the rails was the breaking of the crank- 
shaft of the locomotive.” 


CANADIAN AND AMERICAN CANALS.—The six longest 
canals in Canada are the Rideau, 180 miles long; the Wel- 
land, 27 miles long; the Galops, 124 miles ; the Cornwall, 
114 miles ; the Beauharnois, 114 miles; and the Lachine, 
84 miles. The ten longest canals in the United States 
are the Wabash and Erie, Indiana, 374 miles long ; the 
Erie (original), Buffalo to Albany, 363} miles ; the Erie 
(enlargement), 350 miles ; the Ohio, Cleveland to Ports- 
mouth, 332 miles; the Miami, Cincinnati to Toledo, 291 
miles; the James River and Kanawha, Virginia, Rich- 
mond to Buchanan, 196} miles; the Chesapeake and 
Ohio, Georgetown to Cumberland, Maryland, 184} miles ; 
the Juniata Division, Pennsylvania, Duncan’s Island to 
Columbia, 127 miles; the Delaware and Hudson, Penn- 





sylvania, Honesdale to Roundout, New York, 108 miles ; 
the Schuylkill Coal and Navigation, Pennsylvania, 
Mill Creek to Philadelphia, 108 miles; and the Morris 
and Essex, New York, Jersey City to Phillipsburg, 101 


flaming discharge seen at the point of a lightning | of all kinds isstrong and steady. There is no occasion! miles, 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 
ComPiLeD By W. LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
NOVEMBER 6, 1882. 


In the Cases of Inventions communicated from Albvoad the 
Names, dc., of the Communicators ave given in Italics} 


Nos. 
Dates 


— 


Oct. 3 


and | 





after t the Applicants’ Names. 


NAMES 
OF APPL, 


st? | ?. jaye. Redditch, 


Worces 
5173 | J.N. Arons02, London. | 


5174 | F. L. Willard, London. 
5179 | E. — Accring- 


5176 | } ‘Binns, Bradford. 
5177 | eae 


Man- 


"ches 
5178 | F._F. Anson, New 


York, 


S179 | ¢ G. Son Ah ay Glasgow. 


5181 | 
5182 | 
5183 
5184 
5185 | 


5186 
5187 | 


5188 


5189 | 


5190 
5191 
5192 
5198 | 
519% | 


5195 | 
5196 | 


5197 | 
5198 | 
5199 | 
5200 
Nov. 1 
5201 
5a | B 
5204 
5205 
5206 
5207 
5208 


C. Anderson, and T, 
Cormie, Leslie, Fife, 

H. F, Joel, London. 

Imray. Knudson. 


R. H. Woodley and H. | 


R 
J. Ganter, Plastic. 


= Lovell, 
Bollack and 
%. iter H. Sumner, 
W. Lees, & R. W.B. 


ABBREVIATED TITLES, &c, 


| 
| Gas and other furnaces. 


Fasteners —- to articles of 
wearing ap 

| Arc electric lamps, 

| Bobbins. 


' Construction of bands, & 
Coating surfaces of Tnetallic lead ta 
revent oxidation and corrosion. 
Folding tables. 


| Sewing machines. 
| Seas and folding the ends of 
4 
Accommodating electrical conductors | 
| in 
| Teer pet oe and time regula- | 


ting ap 
Secondary volt nt batteries, &c. 
| wen power transmitted by driv-, 
Method of fixing the pendulum of| 


ks. 
Stove-pipe attachments. 
, Umbrellas, 








| 


| 
| 


Gas-motor engines, (Complete speci- i 


Jication.) 


aaa Manches-| 


D. Fox and A. bea 
Darlington, 


ham. 
G.8chubert, London. 


Cranston. Wood. 

J. A. Muller, Amster- 
dam. 

Whiteman. Lberts 
and Lee. 


E. Jones, London. 

Whiteman. Clawson. 

J.T. Armstrong, New- 
castle-under-Lyne, 
and Bostock, 
Liverpool. 

Cooper, 

Lake. Colwell, 

Boult. 


J. Formby, Formby, 
Lanc. 


Botta. 


F. Wrigley and J. 
Robertson, Bury 
G. \% Oldham. 
. Healey, Brig- 
a , Yorks, 
% Thorp, Whitefield, 
C. 
J. E.T. Woods, London. 
W. H. Belknap, New | 
ork. 
F. A. Bonnefin, Lon- 


on. 
J. J. Claret, London. 


5209 | F. Simmons, London. 


9210 
5211 
5212 
5213 
5214 
5215 


5216 
5217 


5218 
5219 
5220 
9221 
5222 
5223 


5224 
Nov. 2 
5225 





5226 


R.B. U. H. J. Duncan, 
Leicester. 
G. Read, Deal. 


W. Tate, Sunderland, 
ham. 


Wetter. Kruse and | 
Breying, 

H. Swoboda, Berlin. 

E. vig Be and — 
ey, Birming 

. Frost, London. 

Saree Pieper. 


Johnson. Martin & 
Segondy. 
Johnson. Mignon & 
D ‘Cook bus Glasgo’ 
. urn, iW. 
C, C. Walker, Lille- 
shall, Salop, and W. 
T, Walker, London. 
E. —_— Idle, 


M. Bourke, Youngs- 
T, 4 oy ss ttridge, 
nt 
London 
H. Weather, Man- 


J. Airey, Darlington, 


5227 | 'T. Browett and H. 


Lindley, Salford. 


Machinery for cleaning, dressing, and 
drying currants, &c. 


| Retaining neckties and scarves in 
ace. 
Combined reaping and sheaf-binding 
machines. 
Apparatus for measuring water, &e. 


Composition for pevetine the pas-| 
sage of heat and moisture 
Fastenings and safety appliances for 
bracelets, &c 
Automatic weighing and package | 
apparatus. 


Manufacture of soap, &c, | 


| 


Apparatus for flushing water-closets, | 


&c. (Complete specification), 


——_ of bi-sulphide of carbon 


&e. 
combined w water and air pressure 
controlling valves by electricity, be. | 
Machinery used in the manufacture 
of paper. 
| Manufacture of tubes, &c. 
Furnaces for treating town refuse, be. 
Improved gas lighting and regulating, 
jparatus, 


| Utilisation of various gums as sub-| 
| _ stitutes for gutta-percha, &. 


| Retention springs for umbrellas, &c, | 


| & tus for raising liquids and for | 

une solid matters thi m. 

| Apparatus for the manufacture of}) 
fe — 

} | Apparatus for nn ships’ boats, 


1] 


l 
] 


| trawl nets capable of allowing im-|| 


mature to escape therefrom, &c. 
| Screw propellors. 


| Paddings for shirt — and machines 


| ‘or making the sam: 
conan and baraiag pueden 


Moulling for casting metals, 
Manufacture of shirt fronts 


(Complete specification). 
Propelling boats, é&c 


Refrigerating rooms, &c. 


Safety valves. 
Apparatus employed in connexion 
with purifiers for coal gas. 


— Pe gb in pinning, | 
doubling brous sub- 


pry 6s, 
Lowering and raising ships’ boats, &c, 

Vase se specification.) 
0g 


em from ys, &c, 
Axles and hub fittings vind the springs 
of vehicles, &c. 
Closing or stoppering bottles, &c. 





— for splitting willow-withes 


— —_ and removing || | 


Governors for steam or other engines, | 


| 


| 
| 





Nos. 
























































| Nos. 
and NAMES, &c., ABBREVIATED TITLES, &c. , NAMES, &c., 
Dates, OF APPLICANTS, fot || oF APPLIcaNts, ABBREVIATED TITLES, &c. 
“8 0. Furn J. | Valves fi ‘Nor, 
; ess and J, | ves for steam, &c, i 
Raber ay Mt. SDSS 1m. Slateford, Boiler furnaces, &c. 
chester, 5296 | Von Nawrocki. 
5229  T. Gare, Stockport. Treatment of leather and metallic || Schaefer. " op het cengethines 
5030 mT for the mpm por of boots, &c. | 5297 =s pmith, Rich- = of Soe ens leaves 
’ “ on ani . 
chester. 5298 | F. Asthower, Annen, I . 
5231 Wetter. Ridel. Apparatus for facilitating ~ for- || Germany. 4 stanly its several mous " 
mation of words and numbers. | 5299 | J. V. Hope, Wednes- the interior of hollow- 
5232 | J. Shinn, Philadelphia. ia for waking, scutching, | 7 
and separa , &¢. jo. Vand h. 
5233 ame Brown. Rosen-, Bathing and vaporising apparatus || — pagan Bctr plating we ah] 
jiel for medical , &C, 5301 | R. G. Bir- a . wae and ornamentation of 
5234 G. il Coventry, Bicycles and tricycles, metallic bedstead, &c. 
, aA, avies, 5302, 4 4 lien London, Tickets issued to passengers, 
| e er’ Purifying or disinfecting 
5235 | P. A. Bayle, Paris, Tncneeaing the draught in chimneys, || — 
5236 ‘= oe West- Stopping of bottles, &c, | GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
5237 A. Ba: “ Worcester. Musical instruments. For Particulars, see Corresponding Numbers in Lists of 
5238 A. binson, Dub- Apparatus t to be used in connexion || Applications for Patents. 
n. wi ps or other burners for|! y 
illumina’ and hea’ purposes, L—Announced November 3. 
5239  Boult. Heiser. Furnaces, & ~ as 
5240 | Lake. Horton. Facilitating ti the stopping and starting|| No Name. No. Name. No. Name 
0 hinery. } | . 
5241 Lake. Standard Time | Electric time-ball apparatus. 1882 | 1882 1889 
| 0. } } ’ , a — 
|| pate E. Savi Church | Ploughs. beet Mi Wentetel nal fh (seh. 1381 x ag 
ov. Preen, Salop. | 4845 | Oliphant & metzer). | _ Gregory, 
5243 | Morgan Brown. Horseshoes, po 4861 | Andrews. 4883 | D’'Humy. 
5244 H. Garland, West Elevators for grain, &. = yr weoadl = ——— — a 
| Kirby, and B, Ben- 4851 —_. and Hoyle. | 4893 | Wade. j 
, | 4853 | Scollic! 4871 | Bate 4895 Hewett 
5245 | Barlow. Masson. Machinery for spinning, doubling, || (Simons). 4872 Frankenburg r (Gauer), 
5246 RE oud wt twisting. ‘ 4855 | Pitt 4875 | Guattari. 4899 | Nordenfelt. 
Sa ersome, Metallic wagons, &. (Bradley). 4877 —— s 4901 | Willans and 
. | illington Robinson. 
5247 | J. pe Man- Heating water by gas, &c. ‘} 4903 | Ferranti. 
5248 F. Proctor, Stevenage. Machinery ce i" 
5249 Defries, London. Preparation of —— of railway | Il.—Announced November 7 
carriage roof lamps, & 
5250 _W. D. Scott-Moncrieff be 4.7% piying baths, 
and W. Dodds, Lon- — PP | No Name. No. Name. No. Name. 
on. 
5251 | Jensen. Koch. Apparatus for aerial navigation | 1882) : 1882 aA 1882 
5252 | G. R. Hislop, Paisley, | Distillation and treatment of coal,|| 3737 | Mills (Gillet). 4676 | Phillips 4766 | Bentley and 
B. &c. 4203 Johnstone. (Miller). Baker. 
5253 | W. H. Hall, Becken- Toy locomotive engine. — } —, 4680 Doomen, - — came. 
3 | 457 er. ‘aylor, 77 ieper 
5254 A. Reckenzaun, Ley- | Driving tramcars, &., by electricity.|| 4574 Tweddell. King. Egells). 
sass | p emsans, Baer. a 7 dential. | ors | | Mewburn  } 4082 | Pickles. a772 | avicoya 
D. G. Joy, Hull, Yorks, | A, tus for decan’ uids and (Waleker’ teenberg 4774 | Bull. 
thr pd nas oy 4 poo = fill- | Lake(rase nt C wy aiT6 Coron. 
| 45 e(Casse ell an 77! Strangeways. 
5256 T.D. Kyle, London. Agen > artificial ice in || 4582 cker. Haydon 4780 Walker and 
Mocks. (Complete > | 4584 | Brooks and | 4690 e Olliver, 
i", J..N. Moerath, Rome, Deepening the beds of rivers, &c, pms Me an pon (Rairigh). = Baten. 
Ov. | rum iz 1e i 7 Ldw: is 
5258 J. Edwards, London. § Locks Sr contigs doors, &c. | (Sloan). | _ (Babbitt). (Ponein). 
5259 A. E. Crisp, London. | Window fastene | 4588 | Allison. 4694 | Edwards, St. | 4786 | Wood. 
5260 | ba A. Stabiin, 8 Stock- | Mechanical stopper for bottles. | 4590 | —e and pe & | 4790  Quartre- 
| ulman. lips. maine. 
5261 Batiow, Pollak. _ | Manufacture of artificial leather. || 4592 | Blair. | 4606 | St. George. | 4792 | Maynard. 
5262 | E. W. Almond, Bristol.| Manufacture of corsets. 4594 Lloyd Wise | 4698 | Bull. 4794 wards 
5263 | F. jilineworth, Brad- | Machinery for combing wool, &c. ¢ rd). | 4700 | Sturm. pecngnatlot). 
| | 4506 | De Ferranti & 4702 | Lowry. 4796 | Douglas. 
5264 a Klénne. | Manufacture of coal Thompson. | 4704 | La Mothe. | 4798 | Daughters. 
5265 | T. Welton, London. Method ot utilising’ al electricity for|| 4598 Gruson and 4706 - km 4300 Wightman. 
Purposes, &c. | andric “ anley 802 | Beach. 
5266 | R. Gn ’ Patt | Ages for closing doors and | -™ nw 4708 hoe). 4806 Sante, 
aa, c., and J. 2 ott. | wif). nocent, 
| Sa eg | 4606 | Johnson 4710 | Johnson. & Rutter. 
5267 | W. ‘irisht J. | Couplings for railway vehicles, &c, || (Richter). | 4712 | Webb, Jen- | Vaux. 
Pethick, Plymouth, | Mayer. | son, and | 4810 | Crompton & 
5268 | J. Rebecca, Liverpool. | Bearings or thrust blocks for screw | 4610 | ee and pom Jenson. yen cihabe: 
hafts, & | 714 | Parne 2 risty 
5269 | Thew. Partly Forbes. | Bresorvg foods, &e, 4612 Hamper and | Simpson. | 4814 | Motherwell. 
5270 | Boult. Rettig. | | Harper. 4716 | Briggs. 4816 | Wimshurst. 
5271 | Wetter. Wachs, | Instrument for making drawings to | 4614 | Baker. 4718 | Hopkinson. | 4818 Power. 
scale and mi distances on|/ 4618 | =" po j haar aie 4820 Clark 
| 4620 arris. 4722 | Brewer a Ege 
5272 | E. Nunan, San Fran- coupling for leather and flexible|| 4622 | uirk. Compagnie | 4822 | Dawson 
| “cisco and London. | 4624 | Lake( Erkenz-+ Générale (Kidder). 
| AER, | Deena ee | we week” || See” | | See 
ollot Freres.) t-pegs, &c., “to | Elwell. 4 Foster. 
| 4628 | Davidson. 4724 Lake (he (Batt. 4911 | Allman 
5275 | Lake. Vérat. | An _ millstone. 4630 | Cook. 472 | Barlow (Schwerd & 
5276 | Lake, De Souza, | = the motive force of waves, || 4632 | a. | Boland aa atone 
| 4634 | Fenn. | oge ompson, 
5277 Knight, London. | Construction of water wheels, &c. 4636 | Webster. 4730 | Lake (Lin peel 
| 5278 | Vaughan. 7'rott and Manufacture of telegraph cables. 4638 | Thompson |  dauer) & Porter. 
| _ Hamilton. (Monsanto,} 4732 | Haddan 4915 | Cowan. 
| 5279 | Lake Standard | Clocks for signalling by electricity. io ae 2 ae 4917 — thef) 
Time Co. 'erozo 7 mn. chulhof ). 
5280 | Lake. Standard | Signalli electrici h the || 4642 illie- 4736 | Roberts and | 4919 | Lund. 
|Nov. 6| Time Co. = | medi nee 7 ny Games Hamilton | Travis. 4921 | Henderson 
5281 : rown, Man- | Buffing straps Sor looms. 4644 oo os a ae = al —— 
{ chester. 4646 ott. 7 on and | 4 <inson. 
| 5282 J, McFarlane, Dundee, | Compound marine steam engines. 4648 | Callendar. | Whiteley. ]| 4925 Jeans. 
5283 | W. Kennedy, Glasgow. — a _— for use as sub-|/ 4650 — » 4746 | “ _— 4927 | Clark (Teis- 
| ‘tutes for 4652 | Young an | leaua). sonniere 
5284 | 8, Walter, Berlin. =e and ploughs | Wood. 4749 | Johnson. | & Auwroy- 
5285 | | 8. Walter, Berlin. — a and a | 4654 | Hager. ee ‘ Cages | ae 
D ica’ sewage wal | Proctor. i ild | _ champs). 
| 9286 | | J. Clayton, Bradford. | Machin employed in the manufac- | 4660 | Nightingale. | Childs. 4929 | Frisbie. 
ts tener | 4662 | Richardson & 4752 | Kennedy. 4931 | De Neeff and 
5087 | 8. Scherer, London. Umbrella i eo Greenwood.} 4754 | Blake- |  Desfosses. 
| 5288 oe Wetter. ——. Refining cast-iron. | 4664 | Llewellyn. | borough, | 4933 | Candy. 
H. Scott, Live: Tightening and loc: bolt and nut. || 4666 | Alliott 4756 | Khotinsky. 4937 | Greenwood. 
300 | Cheesbrough. Petha- Consuming smoke in the furnaces of | (Wade). | 4758 | Addie and | 4939 | Thompson 
riasand Zacharias.| steam boilers. | 4668 | Miller. | Addie. (Morley 
5291 | W. "Turner, Bradford. | Machinery for spinning wool, &c. | 4670 | Wright and | 4760 | Jones. Sewing Ma- 
5292 . Petersen. Centrifugal separating machines, &c, || | Wright 4762 | Trotter chine Co.) 
5293 | J. N. Moerath, Rome. | Locks for rivers am canals, &c. | 4672 | Wilson. (Lindberg).J 4941 | Boul 
8294 | J. Blum, London,” | Manufacture of ‘inings for spirits, | wi | Hanaford | 4764 | Reekenzaun. (Seaton). 
i dison). { 


( 
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’ 


No. 


Name. 


No.| Name 





1882 | 
4943 | 


4945 
4947 


4949 | 
4951 | 


| King (Leish- 


Williams & 
Williams, 
Settle. 


man), 
Nickels. 





Hart. 


(Schmeja). 





1882 

4965 | Haddan 
(Vassart). 

4967 | Darling, 

4969 | Allan. 

4971 | Kerner. 


‘ 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars see Corresponding Numbers in Lists of 
Applications for Patents. 





Name. 


Name. 


No. | Name. 








Wetter 
(Ransom). 

Clark (Good- 
win). 


| 
1882 | 
5188 | Ashbury, 
| Sumner, 
| Lees, and 
| _ Sanderson. 
5197 | Lake 
| (Cooper). 





1882 | 
5217 | Johnson 
(Pieper). 
5223 | Bourke. 
5256 | Kyle. 
| 





NOTICES TO PROCEED. 
I.—Time for entering Opposition expires Friday, 


November 24, 1882. 





Name. 


| 
No. 


' 
No. | Name. _ 





| Willard. 
| Martin 


ii 
(Vallangin). 


| Skelhorn. 
| Bradley and 
Wood 


Conolly ‘and 
and Hubert. 


$096 | Conolly. 


| Lovering and| 


} 


3105 


3107 
3110 
3115 | 
3123 | 
3134 


Martin. 
Wilder, 

Wilder, & 

Wilder. 
Cathcart. 
Brownrigg. 
Martin. 
Sara. 
Newton 


| Name. 


1882 | 
3138 | Hunter. 
3254 | Kent. 
3267 | Gascoine. 
3295 | Lake (Doane), 
8297 | Gavard and 
| Millon. 
| Newton 
|  (Zadig). 
| Gray and 
ray. 
' Linsey. 
, Dix and Dix. 
| Clark (Ta- 
| Boweét). 
| Bailey. 
| Townsend. 








(Rojer). 


George). 


1882 | 

4302 | Plunket. 

4390 | Swan and 
Swan. 

587 | Johnson and 
| Talbot. 
4609 | Tweddell and 

| Fielding. 
4735 | Kingzett. 
4781 | Knott. 
4783 | Hurdle. 
4797 | Parsons, Par- 
sons, and 
| _ Kitson. 
4819 | Lake (Wen- 

| strom). 
4833 | Johns. 
4881 | Varley and 

Gregory. 


| 


| 
i 





11,—Time for entering Opposition expires Tuesday, 


November 28, 1882. 





No. 


Name. 


Name. 


Name. 





1882 | 
3109 
3124 
$129 


3130 | 
3136 | 
3144 | 


3148 | Sach 


3150 | 
31652 | 


8158 | 


| Barlow 

| (Gédreis). 

; Webb. 
Bauer (Can- 


| Thomas and 


| Thomas and 


Grtinbaum. 

Hastie. 

Varley and 
Greenwood. 


niewindt). 
3. 
Werdermann. 
Morgan 
(Schmider). 
Von Naw- 
rocki 
(Becker and 
Reunert), 


Imray (Gen- 
tii and 
Alexander). 
cio). 

Mitchell. 


Ennor. 


Mitchell. 


Beeman. 

Beeman. 

Beeman. 

| Taylor and 
King. 

Duncan. 

Beeman. 


Wirth 
(Rettig). 
Coltoa 





‘0. 
(Kurtz). 
Wirth 


i 
(Oehler). 
Clarke. 
Lloyd Wise 
(Linig). 
Johnson 
(Reckendorfer’ 











Ennor. 


4441 | Braithwaite. 


Gunn. 

Lake (Dickin- 
60n). 

Greener. 

Sawrey, Att- 
wood, and 
Woodburne. 

Wery (Wery). 

Tweddell. 

Lloyd Wise 

| (Stanley). 

| Hornsby, 

Innocent, 

and Rutter. 





| (Simons). 
Garvie and 
| Wood. 
| Thompson 
|  (Cumnveer). 
| Clark (Good- 
win). 
7 | Johnson 
(Pieper). 
Bourke. 





PATENTS SEALED. 


.—Sealed November 8. 





Name. 


No. | Name. 


Name. 





| Duggan. 
| Button. 


| Rivers. 
| Dawes and 


| Sinclair. 
| Wirth (Mei- 
| Scott, Scott, 


Clayton. 
| Kelly and 


| Newell and 


2288 
2295 
2299 


2365 


| Chameroy. 
| Lake (Fitz- 


Imray (Bor- 
done). 
Cooke. 
Goodwin. 
Helliwell. 


Bennett. 
Tankard. 
senbach). 

Wilkinson, 
and Ogilvie. 
Lindsay. 
Tollett. 


Voice. 


Gerald). 
Ewens. 





1882 | 

2368 | Hambruch. 
2380 | Phillips. 
2437 | Lake (Chin- 


nock). 
2474 | Abel 
(Schreiber). 
2496 | Nordenfelt. 


2534 ° 
2556 | Reynolds. 
2574 | Wetter(Ager’ 
2576 | Darling and 
| Sellers. 
2608 | Abel (Stuckle 
2660 | Wetter 
(Stanley). 
2664 | Yon Naw- 
| rocki 
| (Verein 
chemischer 
| Fabriken). 
2682 | Aitken. 
2924 | Hardtmuth. 
3156 | Haddan 





' (Earle). 


| Rogers. 
Haddan (Me- 
chernicher 
Bergwerks- 
Actien- 
Verein). 
Haddan (Me- 
chernicher 
Bergwerks- 
Actien- 
Verein). 
D’Humy. 
Parker and 
Elwell. 
3718 | Lake 
| (McCully). 
772 


e 
| (Schleyder). 
3774 — 
| _ lic 7). 
3872 | Lake (John- 
and 


3666 | 
3710 | 


atterson). 


No, | 


1882 
3944 | Dickson. 
3962 | Mills (Cunit 
| & Culty). 
3982 | Brandon 
(Southworth). 


No. | Name, Name. No. | Name. 





1882 | 
4094 | Lake (Jedd). 
4141 | Haddan 

|  (Schiltz). 
4155 | Adalbert. 


1882 
3896 | Varicas 





Il.—Sealed November 7. 





No. | Name. Name. 





Beasley. 
Montgomerie. 
Miller. | Perkins. 
Borradaile & | Hinks, 
Welch. | Hooper, & 
Thompson | Moore. 
(Hardy). Tsaacs. 
Thompson | Woodward, 
(McMillan | Gedge 
and John- | (Granger). 
son). Barrier and 
| Harder. De_ Laver- 
Payne. néde. 
| Goalen, Thompson 
| Stocks and | (Lepainteur). 
Stocks. Simon (La 
| Tuer and Société 
| _Cleminson. Anonyme 
Tuer and des Ateliers 
Cleminson. de la Dyle). 
2212 | Arnold. 
2218 | Greenwood. 


FINAL SPECIFICATIONS FILED. 
Oct. 28, 1882. Nos. 2010, 2014, 2016, 2021, 2027, 2029, 


| Johnson 
(Forbes). 
Wetter 
(Snoeck). 
| Hatton and 
| Paul. 
| Wilson. 
| Hancock 
(Griine). 
| Perkin and 
Scott. 
Verity. 
Mewburn 
(Vercruysse- 
Degraeve). 
Turner, Tur- 
ner, & Tur- 
ner. 
Liibben. 
Thompson. 


| Prim. 
| Allworth. 


4185 











2032, 2033, 


” 31, » 


1882. 

2051, 2054, 2056, 2059, 2060, 2061, 2064, 2077, 
2111, 2144, 2252, all of the year 1882. 

2062, 2063, 2067, 2069, 2070, 2071, 2072, 2073, 
2074, 2075, 2079, 2080, 2090, 2124, 2186, 2239, 
2565, 2630, all of the year 1882. 

1887, 2082, 2085, 2086, 2087, 2092, 2004, 2109, 
2110, 2114, 2116, 2132, 2134, 2135, 2205, 2266, 
all of the year 1882. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year’s Stamp Duty of 50. 








No. Name. No. Name. No. Name. 
1879 | 1879 
4319 | Deschamps. | 4364 
| Dobson. 
Hirst. 
| Edwards. 
Everding. 
Cree. 
| King 
| Cliff: 
Tucker 





1879 

4279 Von Naw- 
rocki 
(Ascher). 

4280 Truss. 

4282 Rennie. 

4283 | Pilkington. 

4288 | Eaves. 

4292 | Sharp. 

4293 | Ecroyd. 


Labois and 
Labois. 


Simon 
(Deutsche 
Werkzeng 
Maschinen 
Fabrik) 
Lucke. 
Jones. 
4294 Lake |  (Baseet). Prendergast 
(Quimby). | Williams. and Free, 
4296 | Kesseler Delmard. Q Lake 
| (Brauer). 3 | Box. (Rousseau). 
4298 | Francis. | Goundry. Butcher. 
| Smith. Wiley. 
, Davidson. Louttit. 
Glaser Askew. 
| (Wiester). Brewer 
| Hickley. (Lacheze). 
Jensen Lake 
(Davies). (Wallace). 
ke | Spartali. 
ark (Ball 
and Davis). 


and 


Chapman. 
Brasier. 
4309 Barker. 
4310 | Nagant, 
4312 Thomas and 
omas, 
Weston. 
James. 


4314 | 
4317 





(Huss). 
ope and 
Ripley. 








II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





No. | 


1875 | 

3673 | Browne. 
3682 | Gamgee. 26 | Smith. 
3688 Sternberg, 3734 | Vallet. 
3694 | Beverley. 3738 | Hill. 
3609 | Maw. j 


No. 


1875 | 
3717 | Rath. 


No. 


1875 
3743 


Name. Name. Name. 





Clark 
(Gégnon). 

3744 | Catchpole. 

3752 | Oliver. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED, 





No. | Name. No. 


1879 | 1879 | 
4414 | Heron. 4480 | 
4439 | Willans, 
4470 Clark and 
| Standfleld. 
4520 | Jones. 
4534 | Siemens. 
4558 | Hart. 
4574 | Liardet. 
4653 | Hopkinson. 
4731 | McClure. 
4809 | Phillips. 
4903 | Scribner 
| Partly 
j lark and | 
| Kellogg). | j 


Name. No. Name. 
1879 | 
4630  Warmar and 
| Bremner. 
4666 | Hallidie. 
5085 | Lloyd Wise 
(Biirgin). 
4508 | Tomlin, 
a 4513 | I’Anson, 
Illingworth. | Hudson, & 
Lake | Rowe. 
(Dunham). |} 4536 | Clark 
Little and | _ (Green), 
Eastwood. | 4606 | Illston. 














PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR’S STAMP 
DUTY OF 100/, HAS BEEN PAID AND REGISTERED, 


2034, 2039, 2040, 2041, 2044, all of the year | duction of continuous currents. 
2 a 


1882. 
2046, 2052, 2055, 2068, 2100, all of the year 


—_ 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING NOVEMBER 4, 1889, 
Abstraets marked with a * relate to applications not 
with. The number of Views given in the Specification ote 
is stated in each case the price ; where none are mentioned 
the Specification is not Illustrated. 
Where Inventions are communicated from abroad, the Names 
&e., of the Communicators are given in italics. i 
Copies of Specifications may be obtained at 38, Cursitor-strect 
hancery-lane, E.C., either personally, or by letter, enclosing 
ant of price and postage, and addressed to Mr. H. Reaver 
ACK. 


1876. 

198, Sheep Wash: W. Little, Sleaford, Lincolnshir 
(2d.]—This combination of gas tar products with resinous sation 
oleate of fy solution of soda, and bi-sulphide of carbon, js 
disclaimed in so far as regards the use of one of the ingredients 
the bi-sulphide of carbon, which is suppressed. (Disclaimer and 
memorandum of alteration. September 10, 1882). 


1882, 

759, Anthrachinone and es, 
&c.: J. A. Dixon, Glasgow. (J. Brinner, Franksort-on- 
| the-Main, Germany). (8d. 5 Figs.]—Relates (1) to the purifica- 
| tion of anthrachinove and impure alizarines by the solution of 
| their soluble constituents in hot volatile solvents and crystallisa- 
| tion of the substance to be purified from the hot and filtered 
| solution, a much smaller quantity of the solvent being required 
than is usual. (2) To an cap Ser which permits the insoluble 
impurities to be separated by filtration without any loss by eva. 
poration of the volatile solvent, at the same time that the purify- 
ing by crystallisation is being effected. (February 16, 1883), 


1211. Machinery for Obtaining Electric Currents: 
H. E. Newton, London. (A. /. Gravier, Paris). (6d. 4 Figs.j 
—Fig. 1 is intended to illustrate the —_— upon which the 
machine is constructed. A small helix A, surrounding the magnet 
A B, is moved successively from O to B and from B to OF, from 01 
| to A and back again to O, which movement gives rise to induced 
currents in the helix flowing in the direction of the arrows. Fig, 2 
| represents diagrammatically a machine on this system for the pro- 

The ring is made of iron, as in 
the Gramme machine, and is surrounded with & series of coils of 
insulated copper wire. The ends of the coils are connected up in 
series and from each junction a wire is led to a plate of a suitable 
commutator carried upon the spindle of the machine. In the 
event of a current being passed into the coils by the aid of two 
brushes at ff, an annular electro-magnet would be produced with 
consequent poles at A B and neutral points at O Ol. During 
rotation of the ring the poles and neutral points would not change 
their position with relation to the machine, but if the ring be 
fixed and the brushes revolve the poles would travel around the 
centre. The ring is surrounded by a second series of insulated 
wire coils arranged and coupled in a similar manner tothe first series, 
the junctions being connected to commutator plates situated 








ates 


RSAC. 


(0) 
FIRS 


IIS 
eS Ose | 


upon the opposite side of the machine. This commutator is pro- 
vided with a pair of brushes /! f1 placed at right angles to the first 
pair. On ing this composite ring to revolve the successive 
3 of the secondary coils, over the consequent poles A and 
, will induce currents in the coils, which may be collected by 
the brushes f1 f1, In place of causing the ring to rotate, it may 
in some cases be found convenient to make it stationary and to 
make the brushes ff revolve. It may also be advisable to place 
masses of iron in front of the magnet poles, and these may form 
part of the machine framing, as shown in Figs. 3and4. The 
| Secondary coils are*formed of either thick or thin wire, as com- 
| Pared with the primary coils according to the character of the 
currents required. By causing the two secondary brushes /1 /! 
| to revolve with the ring, and by connecting them with a pair of 
| insulated metal rings attached to the axle of the machine, alter- 
nate currents will be collected. Instead of being supplied with an 
electric current from an external source, the primary coils may 
be fed either partially or wholly by the current induced in the 
secondary coils. In the latter case, however, it is n that 
the machine should be excited by some means at the commence- 
ment to enable it to start. (March 13, 1882). 


1241. Manufacture of Brooms and Brushes: J. G. 
Horsey, London. (6d. 2 Figs.)—The bristles are knocked up 
and kept in position with thair ends in regular order in a vibrating 
and shaking box, and are ready to be taken in amall quantities 
by a reciprocating tuft extractor, and conveyed by it to a receiver 
and thence to a guide, and forced, by a plunger, in a folded state 
down a guide into a hole of the brush stock. The extractor can 
be regulated so as to take any size of tuft, (March 14, 1882). 


1336. Manufacture of Covered or Insulated Wire: 
A. J. Boult, London. (J. D. Thomasand L. F. Requa, New 
York). (8d. 5 Figs.|—A series of wires, and at the saue time 
each wire independently, are covered with two separate longi- 
tudinal strips of rubber, each strip having a width equal to half 
the circumference of the wire, which strips are curved round the 
wire and joined together at the edges by passage between multi- 
grooved rollers, Two coatings of this kind are applied to the 
wire with an intermediate winding of tarred tape, &o., between 
the two rubbers. The covering op tus consists of two series of 
grooved rollers with separate bobbins, carrying the narrow rubber 











No. | Name. 


1875 | 


No. | Name. No. | Name. 


1875 | 
4009 | Blanche. 





1875 | 
3814 | MacColl. 








3941 | Hayward and} 
' Hoyland. 








strips ted in operative relation with the separate grooves of 
the rollers, and with tape winding devices between the two sets of 
rollers, whereby the wires are drawn through the first set of rolls 
and are covered with one rubber coat, which is thence wound 
with the intermediate tape and finally covered with a second 
Ha coat in passing through the second set of rolls. (March 18, 
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. Railway Signals: J. Livesey, Blackburn, 
an 8. Whitehall and R. Becconsall, Summer- 
seat, Lanc, a 7 Figs.)}—A lever and weight are con- 
nected with a operated by means of the same wires used 
for working the ordinary distant home si nals, so that when 
necessary to indicate to the driver, a pivotted double lever or 
frame having double inclined surfaces on its under surface 
is by means of a rising arm and antifriction rollers operated and 

ut into position, so that a part of the engine acts on the arm, and 
y means of a link and slotted guide rod actson the lever of engine 
whistle, which it opens and warns the driver. (March 20, 1882). 


. Moving the Rollers of Rolling Mills for Iron, 
Py Asthower and T. Bicheroux, Annen, West- 
halia, , (6d. 10 Figs.)—Each Individual roller is 
eaves quite independently from the other by a belt or the rolls 
are driven by the joint use of toothed gearing and belts, the 
toothed wheels being fixed either upon the projecting spindles of 
the rolls, or having bearings in separate standards. (March 21, 
1882). 

1369. Metal Drums for Oil; H. D. B. Wall, Liver- 
pool. (6d. 6 Figs.)—The drum is formed with a metal hoop 
round the top edge, and a ring of thin metal, such as sheet tin, is 
inserted between the hoop and the shell of the drum, and projects 
above the shell sufficiently to receive the cover. When the cover 
{s inserted, a metal hoop of the same width as the depth of the 
cover is driven on outside the thin metal ring, and all three parts 
are soldered together. There is a slight space between the two 
hoops, 30 as to allow of the cover being removed by cutting the 
metal between the hoops, (Mareh 21, 1882). 

1379." Fire Buckets: J. M. B. Baker, London. (2d.) 
—Relates to an apparatus attached to fire buckets containing 
wuriate of ammonia or other suitable chemical, to be injected in a 
certain proportion into the water so as to render the same more 
effective in extinguishing fire. (March 22, 1882). 

1380." Apparatus for Water for Arti- 
ficial Fountains, &c.: B. J. B, Mills, London. (/. 
Fangeat, Lyons). (2d.)—A suspended weight is raised once or 
twice aday, and is made to operate upon the pump rods, thus 
jon aa a constant supply of water for fountains, &c. (March 22, 
1882). 


1393, Obtaining Sulphur, &c.: F. B. Rawes, Strat- 
ford, Essex. (Sd. 13 Figs.]—Relates to a new process (1) for 
treating certain sulphates for obtaining sulphur in the condition 
of hydrogen sulphide ; (2) for treating certain sulphides and hy- 
drogen sulphide ; and (3) for treating associated products, viz., an 
intermedium liquid and an alkaline solution, and also carbonate of 
lime. (March 22, 1882). 

1404. Manure: E, Fisher, Beverley, Yorks. (6d. 
4 Figs.]—An apparatus for converting woollen rags, shoddy, and 
every other description of woollen waste and animal fibreor matter 
intomanure, the materials being subjected (if necessary) to the 
action of sulphuric or otherjmineral acids. (March 23, 1882). 


A arette be ge or Wrappers: A.G. Goodes, 
le - cer soluble silicate in combination with albumen 
and a suitable colouring matter beaten up together in suitable 
proportions eender the paper perfectly waterproof, hard, and 
firm, and imparts a clear transparent glazed appearance with the 
desired amber like colour. (Void, the patentee having neglected 
to file a specification. March 25, 1882). 


1455." Secondary Batteries for the Storage of 
Electricity: G. Molloy, Dublin. (2d.)—Each plate con- 
sisting of a thin sheet of lead suitably folded is fitted in a frame. 
The plates are placed side by side in a rectangular box lined with 
lead, the alternate plates being connected together. Each plate 
after being fitted in ite frame is covered over with a layer of red 
oxide of lead, it ig then immersed in dilute sulphuric acid and left 
therein for three or four days during which no current is sent 
through the acid. The battery is then ready to be charged by a 
dynamo machine or otherwise. (March 27, 1882). 


1457... Looms: L. A. Groth, London. (H. Vogt, 
Berlin). [2d.}—Relates to improvements in apparatus for tighten- 
ing warp and in self-acting regulating devices connected there- 
with. (March 27, 1882). 

1459. Portable Field Forge: L. A. Groth, London. 
(A. F. Hammel, Copenhagen). (4d. 6 Figs.}—The forge is com- 
posed of two principal parts, the forge hearth connected with an 
inner case and an outer case, these cases being made of sheet iron and 
sliding telescopically withineach other, The rotary fan is worked 
by an endless screw arrangement without the use of bands, chains, 
orcords. The forge is also provided with a folding wind guard. 
(March 27, 1882). 

1466." Perforated Tiles: W. L. Fison, Stowmarket, 
Suffolk. (2d.)—Perforations are formed through thin parts of 
the tiles, which on their undersidesare strengthened by ribs all 
lying rallel to one another in one direction and somewhat 
tapered in thickness. (March 27, 1882). 

1474, Steam Engines: W. R. Lake, London. (£. D. 
Farcot, Paris). (6d. 6 Figs.)—Relates to a double cylinder 
engine, the two cylinders being of different diameters, and in 
direct line with one another, and having no division or stuffing-box 
between them, each of the cylinders being single acting. (March 27, 
1882). 

1475," Apparatus for Ut: Pneumatic Pressure 
asa Motive Power: Wek bake, London. (4. V. 
Sheffield, New York, U.S.A.) (2d.]—The objects of this invention 
are to produce and maintain a vacuum in @ suitable vessel or 
vessels in such a manner that a motor may be operated by atmo- 
— pressure, also to provide a suitable motor for the above 
object. (March 27, 1882). 

1481.* Apparatus for Heating Water: A.J. Billing, 
London, ([2d.]—Relates to an apparatus for heating water by 
gas, and consists of an annular water holder, the outer case of 
which projects downwards, and is connected to a shallow pan by 
two tubes, which allow of the circulation of the water. e } o 
being lighted, the heated products of combustion pass up the 
sides of the shallow pan, and thence up the annular space of the 
water holder. (March 28, 1882). 

R. E. 


1482.* A) atus for Washing Clothes: 
Wearden, chester. (2d.)—A series of transverse rollers 
are mounted in an open frame, such rollers being mounted so as 
to be capable of revolving, and having theirsurfaces in contact, or 
nearly so, and presenting a transversely corrugated surface. 
(March 28, 1882). 

1483.* Co! Machine: C. L. Clarke and J. Leigh, 
Manchester, (2d.)—An arrangement for reversing the direc- 
tion of the guide, and for stopping the machine at the end of each 
traverse, so as to aliow the parafline paper to be placed. (March 

, 1882), 

1485. Ap tus for In the Illuminating 
Power of Gas: F. H. We London. (2d.)—The gas 
is conveyed downwards through a pipe which passes down through 
& metal chimney to a burner perforated with slits or small orifices 
at the under end. In the bottom end of the chimney is a cylinder 
of less diameter and less than half the length of the chimney, and 
it is closed at the top, through which the gas pipe passes, Outer 


air is admitted into the cylinder by side passages or tubes, let 
hrough corresp ig Op gs in the side of the chimney. The 
lower end of the cylinder is made conical and projects a little 
beyond the edge of the burner. (March 28, 1882), 


1486. Bottles: D. Rylan Stairfoot, Yorks. (6d. 
8 Figs.|—The topside and undesside of the Bo ll or 
recess formed in the interior of the bottle necks are bevelled wider 
internally by means of special shaped slogs, in combination with 
suitable springs, thus gripping the india-rubber ring when once 
forced in. A special fitting toolis used to force in the india-rubber 
washer, which by a screw or other suitable motion at once com- 
presses the india-rubber ring and forces it into the bevelled groove. 
When the bottles are provided with discs or similar stoppers a swell 
or bulb is formed in the neck of the bottle, exactly near enough to 
the mou‘h so that a single turn of the diso into its exact position 
ny an air-tight joint against the india-rubber. (March 28, 

1489.* Sight for Firearms: L. Loewenthal and D. 
de R. Willoughby, London. (2d.)—A piece of white or other 
coloured substance is fixed near the muzzle end of the barrel, 
—* small projection, in any suitable manner. (March 28, 





1490. Steam and other Motive Power Engines: A. 
Morton, G! ‘ow. (10d. 16 Figs.J}—A short lever radiates 
from a point on the connecting rod at right angles to and in the 
direction of its lateral motion and at any distance between the 
crank-pin and the crosshead centre, or on the crank-pin itself. A 
link, from a stud at the other end of the short lever, connects 
it with an overhung lever driven directly from the piston cross- 
head, or otherwise. The stroke of the aforesaid link should be 
proportionately less than that of the engine, and in the same direc- 
tion, so that the said stud may describe an elliptical figure, whose 
major and minor diameters are segments of circles of equal or 
nearly equal len 
said figure, and that 


hether the ting rod be 





ing the main field circuit to remain closed for a greater 
portion of the time. This will increase the power of the field 
magnet, and produce the normal electromotive force in the main 
circuit. An increase in the electromotive force will have the oppo- 
site effect. In the position of the parts illustrated in the figures 
the lever c rests against its back contact, the circuit being 
closed through the controlling apparatus. In a modification a 
second electro-magnet is placed in the same or in another shunt 
circuit, and serves to open and close a shunt circuit round the 
first electro-magnet by means of an armature acting as @ circuit 








h at equidistant points from the centre of the ; 
long or short | 


in relation to the stroke of the engine and the improved means for | 


uiding the radiating stud it may describe a regular elliptical 
gure. A simple lever is jointed at one end to the radiating stud, 
and ata point near its other end toa link vibrating from a fixed 


centre, and in such a manner that when the engine is at the termi- | 


nation of its stroke the blink is exactly in the middle of its vibra- 


tion, a line through its centres being then always parallel to a line | 


through the centres of the engine. The distance between the two 


centres of the said simple lever isdetermined by the radiusof the | 


major axis of the elliptical figure mentioned above. The fixed centre 
of the vibrating link is so placed that every movement of the piston 
measured from either end of its stroke gives a proportionally 
exact vibration to the aforesaid link from the middle of its vibra- 
tion, Alink, one end of which is capable of adjustment ina curved 
slot, whose radius is equal to the length of the link, actuates the 
slide or other valves of the engine. e other end of the actuating 
link is jointed to the simple lever mentioned above at a point near 
to that where it joins and works the link vibrating from the fixed 
centre, so that the combined motion of this third point is through 
the intervention of the actuating link and curved slot communi- 
cated to the slide valve rod in such a manner that when the said 


sliding block may be shifted from right to left from the centre of | 


its travel the engine may be reve’ , and whether shifted to the 
right or left of the centre, so that the distribution of steam in 
steam engines may be equal alternately on both sides of the piston. 
(March 28, 1882). 


1492. Fading Beds or Cots or Bed Frames: J. 
Bycroft, Manchester. (LE. S. Grijith, Toledo, U.S.A.) [6d. 
13 Figs.)—Relates to the production of a bed frame which shall 
combine lightness and portability with strength, and shall fold 
compactly into a small ie The canvas is attached to the side 
rails, which are grooved, and is wrapped around bars of wood, 
which are glued or otherwise secured in the grooves in the rails. 


(March 28, 1882). 

1493, Pre and Coating the Interior of Lead 

pes: D. Walker and W., S. Simpson, London. (2d.)— 
A revolving brush driven by a crank and wheel arrangement with 
a roller for coiling the necessary length of brush handle is used to 
clean out the tube. The tube isthen dried by a sponge and drying 
cloths, and is coated with varnish, &€., by a being drawn 
through it carrying the necessary varnish, and having holes in its 
sides, the liquid being forced out by a piston. (March 28, 1882). 


1494. Treatment of Gases from the Manu- 
facture of Salts of Amm from Gas Liquor: P, 
Spence, Manchester, [6d. 3 Figs.|—The sulphuretted hy- 
drogen which usually escapes is utilised for the production of sul- 
phuric acid by bringing it into contact with the sulphuretted oxide 
of the gas works when being burnt for the manufacture of sul- 
phuric acid. (March 28, 1882). 


1495." Fastenings for Boots, Shoes, Gloves, &c.: J, 
W. Saunders, Stourbridge. [2d.)—A spring clip is fixed to 
the artieles of sufficient strength to secure and retain the ends of 
cords which act as fastenings. The lace cord is bound up with 
brass wire, by which means, when the ends are tied together, they 
will not ship or come untied. (March 28, 1882). 


1496, Dynamo or Magneto-Electric Machines: T. 

4 daford, London. (7. A. Edison, Menlo Park, New 
Jersey, U.S.A.) [6d. 7 Figs.)—Methods and means are pro- 
vided for automatically regulating a of current in 
dynamo machines. This is accomplished by the use of a rapidly 
vibrating circuit controller automatically operated by the current, 
and serving to regulate the power of the field magnet by rapidly 
and successively opening and closing the field magnet circuit. 
The controller is caused to e and break circuit at a number of 
points simultaneously in order to reduce sparking. It is prefer- 
ably vibrated by an electro-magnet placed in a shunt circuit from 
the main conductors, an additional resistance being by preference 
placed in the same circuit. The armature lever of this magnet is 
provided with an adjustable retractor spring, by means of which 
the power of the field magnet, and consequently the candle power 
of the lamps, can be regulated. Figs. 1 and 2 represent the field 
magnet circuit adapted to be broken and made at a number of 
points simultaneously by levers ¢ retraated by springs b against 
stops, the levers and stops being connected to form a complete 
circuit in the retracted position. Insulating pins d@ are carried by 
all the levers with the exception of the front one, and they press 
against the levers immediately in front of them. This mechanism 
is operated by an electro-magnet B, placed ina multiple arc circuit 
5, 6, with or without an additional resistance, Its armature lever 
C is drawn back by a spring D, which is connected by an adjusting 
arrangement with the standard E, and when acting under the 
attraction of B its forward movement forces the levers ¢ from the 
screws, thus breaking the circuit. In order to arrest sparking at 
the points of the controller the shunt circuit 7, 8 is employed, in- 
cluding a resistance which may be of wire, or an incandescence 
lamp (Fig. 1), or a portion of the coils of the field magnet (Fig. 2). 
The working of the apparatus is as follows: When the electro- 
motive force is no: the magnet B will vibrate the lever C with 
a regular rapid movement, keeping the main field circuit open a 
certain portion of the time. A decrease in the electromotive 
force, produced by the addition of lamps or a decrease in the 
speed of the engine, will tend to weaken the magnet B, and its 








vibrative armature will play more upon its back contact, chang- 





ing the proportion of the time of the make and break, and allow- 





























controller, or to make and break directly the circuit of the first 
electro-magnet. According to another modification the spark- 
arresting resistance is divided into a number of fixed or constant 
parts, around each of which is a shunt circuit controlled by an 
electro-magnet placed by preference in a shunt around a resistance 
inserted in one of the main conductors. By this means the re- 
sistance in the spark-arresting circuit is automatically varied to 
suit thenumber of lamps or motors in circuit. (March 28, 1882). 


1497. Hot Air or Turkish Baths: T. Maccall, 
Matlock. (2d.)—The bath is made ordinarily of two rooms, side 
by side, of unequal size. The larger room is as a flue room, 
hot room, and warm room, and the smaller as the ‘‘ douche” and 
ee ga room. The flue room is heated preferably by gas 
burners. The flues are so arranged that the incoming current of 
fresh air is heated during its passage through vertical flues into the 
room while the air supporting the combustion is drawn from the 
room. (March 28, 1882). 


1500. Manufacture of Tobacco Pipes: E. Lorge, 
St. Claude, France. (2d.)—The mounts are made of three 
pieces of metal. The first of these is a collar or simple plate, the 
second consists of a short tube, one end of which is provided with 
an external screw passing through the plate, and is firmly screwed 
into the stem attached to the bowl, and having a shoulder to keep 
the collar in position. The third piece is a small piece of tube 
permanently attached to the mouthpiece having an external screw 
cut —— it which fits in the mount upon the bowl stem. (March 


1501." Sizing Hand-Beamed Warps for Wea’ : 
A. J. Boult, London. (P. V. Letellier, Sedan). [(2d.j)—The 
warp isjintroduced intoa size trough, and passes from thence between 
two large pressing rollers mounted in 4 slide, and fitted with set 
screws operated so as to cause the rollers to approach or separate. 
The warp is then divided into two parts, each of which is wound 
upon a small roller. A bar is then placed into the end of the warp, 
and it is introduced in the rolling-up device or reel. A shoot is 
suitably placed behind a large reel, and bars are placed in the 
shoot. harm of the reel carries a stud, and these studs 
impinge against the arms of a small cross attached to the shaft of 
the pulley. Asecond smaller pulley is mounted at the lower end 
of the shoot, and receives motion from the first-mentioned pulley. 
The shaft of the smaller pulley has fingers which when the shaft 
revolves carry the bars above referred to to a point where they 
are retained till the arms of the reel carry them along curved rails 
and along cords stretched by a counterweight, so that the bars 
separate the dayers of thread as they are wound upon the reel. 
(March 28, 1882). 

Machinery for Opening and Cleaning Cotton: 

M. k, London, (A. 4. Goldsmith, Charleston, U.S.A.) 
(6d. 4 Figs.)—Rotary and reciprocating whippers perform the 
opening and cleaning of cotton without injury to the staple. 
(March 28, 1882). 

504.* Fishing Rods: W. H. Brookes, Birkenhead. 
(2d.}—Fishing rods are constructed with reels intersecting the 
butt. (Mi 29, 1882). 

1505. Paper Files and Binder: A. Ellis, Lewes, 
[6d. 8 Figs.)}—Consists ef two metal plates hinged together so 
that they may be opened out flat or closed so as to assume 3@ 
position at right angles. When the plates are being closed a rod 
on one plate enters a curved tube on the other, on which tube the 

led papers are placed. (March 29, 1882). 

1507.* Furnaces for Annealing Metal Plates, &c. : 
T. Bowen and E, Jenkins, Morriston, Glamorgan. 
(2d.]—The ash-pit is closed with a door, and an artificial draught 
is used. (March 29, 1882). 

1508.* Harrows: R., J., and H. Wilder, Walling- 
ford, Berks, (2d.]—The harrow is constructed with the tines 
welded or bent, or otherwise connected to or made in one piece 
withthe beam sections, and these sections can be formed for a zig- 
zag or other sha harrow. The beams being made in sectious 
are joined by bolts ote Sow them connecting one section 
tothe next. (March 29, 1). 

1509.* Umbrellas, Walking-Sti &c,: J. Hickis- 
son, London. (2d.]—Electro-voltaic or galvanic apparatus are 
applied to umbrellas, &c., and give the person using them a series 
of een). each time that they are brought to the ground. (March 
29, 1882). 


1510.* 


tegrators: F. Wirth, Frankfort-on- 
the-Main. (F. Westmeyer, St, Johann-on-the-Saar). (2d.]—A 
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distributor for spreading the material is fixed upon one of the 
shafts of the disintegrator and rotates with it, and is constructed 
with one or more blades in the form of a fan. (March 29, 1882.) 


1513, Taps and Valves: F. Robinson, Bradley, 
Yorks. (6d. 9 Figs.J—A flanged bush with a suitable valve 
and with an open end and having an internal thread, is attached 
to the outside of the barrels. A corresponding thread upon the 
tap is screwed into the bush and the tap is of such shape that it 
is partly screwed into the bush before the valve is opened, and in 
screwing it off the valve is closed again before the tap is free. 
(March 29, 1882). 


1514.* es for Pulping Fibrous Materials: J. 
Tidcombe, Jun., Watford, Herts. (2d.)—A circular engine 
circulates the fibres equally and in one natural direction without 
a partition or mid-feather. (March 29, 1882). 


1515. Steam Motors for Tramways or Railways: 

. R. Rowan, burg. (8d. 9 Figs.J—Relates to an 

arrangement of steam engine and boiler, so as to form a steam 

motor combining great stability with complete protection of all 

the working parts from mud, and to apparatus for condensing the 

steam and mingling with the water of condensation fresh water 
for feed. (March 29, 1882). 


1516. Materialtor Electric Insulation: J. Imray, 
London, (La Société Anonyme des Cables Electriqués, Paris). 
[4d.]—Linseed oil is converted into a solid elastic body by the 
application of heat with or without admixture of colophonium. 
(March 29, 1882). 


1517... Lamps: B.C. Simpson, London. (2d.]—Relates 
to appliances whereby the globe or shade and chimney of any 
lamp can be raised so as to facilitate the lighting of the lamp 
without the removal by hand of the globe or shade and chimney. 
Also relates to a slide in a diaphragm in the lamp through which 
oil or spirit can be poured. (March 29, 1882). 


1519. Railand Joint Chair for Fixing the Rails of 
ways: W. J. Boaler, London. (6d. 6 Figs.)—A 
chair is constructed with one jaw, the other side being an inclined 
plane sloping upwards from the cavity for the reception of the 
rail towards the outside of the chair. An iron wedge, having its 
under surface inclined to correspond with the inclined surface on 
the chair, and another surface shaped to correspond with that of 
the side of the rail, is fixed to the chair by means of bolts passing 
through elongated holes in it, and nuts or cotters which, when 
tightened, drive the wedge against the rail. If the chair is used 
at a junction the wedge may have lugs cast en it to correspond 
with the holes in the rails. (March 29, 1882). 


1520. Looms: J. C. Rouse, Halifax, [6d. 4 Figs.J— 
The nozzles of the spool frames are divided so as to form two or 
more channels through each. (March 29, 1882). 


1521.* Bridle Bits: J.C. Mewburn, London. (P. H. 
Goulet, Paris). (2d.)—An upper lever which by bearing against 
the bars of the upper jaw causing the horse to move forward is 
added to the check piece or branch which bears on the bars of 
the lower jaw causing him to move backward. The upper lever is 
actuated by a separate pair of reins. (March 29, 1882). 


1522. Ap tus for Flushing Sewers, &c.: J. B. 
Denton and G. Butler, London, (6d. 4 Figs.|—The 
figure is a vertical section of a flushing tank according to this 
invention. The tank A, which is provided with a ventilator, 
is covered with a lid in which is an opening for a trap witha 
loose grid or cover. This trap can be lifted out bodily to be cleaned 
or to leave a wide opening for access to the interior of the tank. 
The water or liquid accumulates in the tank A until it attainsa 
height determined by the lip G, when it overflows and fills a tilting 
bucket K situated within a vessel F. The vess@l F is connected 
with the longer leg H! of asyphon by a curved trap I, the entrance 
to which is closed by the valve J. The shorter leg H of the 
syphon reaches nearly to the bottom of the vessel A. The tipping 
bucket K is linked or otherwise connected to the valve J, and is 














Er 

3 

aa 
so arranged that when it is empty or only partially filled, its 
centre of gravity is below the centre of suspension, and when 
full, above, and consequently it overturns into a position indicated 
by the dotted lines, discharges its contents into the vessel F and 
raises the valve J, allowing the contents to overflow down the long 
leg of the syphon and thus starts the flushing apparatus. As 
soon as the bucket isempty it returns to its normal position, and 


recloses the valve to prevent air being drawn through the trap 
into the syphon. (March 29, 1882). 


1523. Looms : R. Hindle and G. Greenwood, Black- 
burn. [4d. 2 Figs.)—A spring is formed and arranged so that 
it acts as a swell. (March 29, 1882)- 


1524,.* Buoys for Signalling, &c. : J. Jaques, London. 
[2d.}—Relates to the construction of an arrangement of a buoy 
whereby the liability to injury in the event of collision is greatly 
reduced, and to imparting in the case of a light buoy a distinctive 
character to its light. (March 29, 1832). 


1625,* Structures for and Bleaching Grain: 
I. Fisher, Manchester. (2d.)—The perforated floor on which 
the grain is deposited in the drying chamber is made in one or 
more parts each of which is mounted upon pivots so as to enable 
it to be tilted for the purpose of discharging the grain which rests 


upon it. (March 29, 1882). 

1526. Transmitting and Printing Telegraphi 
Messages: W. R. Lake, London. (A. F. and F. B. 
Johnson, Brooklyn, U.S.A.) [10d. 21 Figs.J}—Each letter and 
character has its corresponding magnet on the reeeiving instru- 
ment which is brought into circuit by the passage through the 
transmitting instrument of the perforations on the —— mes- 

+ as task 











sage that represents that letter, and the said mag’ 
with its armature a lever carrying a type of the said letter and is 
operated by each pulsation of the magnet to print the said letter 
on a message strip which is passed through the said receiving 
instrument. Aseparate line wire extending from the sending to 
the receiving station is employed for each letter or character. 
(March 29, 1882), 


1527. Railway Signalling: H. Sonne Manchester. 
(6d. 2 Figs.}—A tilting rail, which ds curved downward at one 








end, is pivotted on a bracket fixed toa sleepeer, and weighted so 
that it will fall to a level with or below the rails when the swing- 
ing arm is pulled to ‘‘ clear.” When the signal is at bleck the arm 
which swings parallel with the rails is raised and it Nfts one end 
of the tilting rail, so that it forms an inclined plane up which the 
antifriction roller on a ye under the tender runs, thereby 
operating the bell and the brake if air or electric brakes are used. 
An electric apparatus is fixed on the tender connected to a 
hammer that will strike a bell continuously, until a lever has been 
moved back by the driver or stoker. (March 29, 1882). 


1528.* for Manufacturing Band Twines 
or Ropes: J. G. Hey, Cleckheaton, Yorks, (2d.)— 
Relates to apparatus for driving or rotating the hook spindles and 
wquss return pulleys, whereby the gearing is dispensed with, 

double the length of band twine or rope may be spun or 
twisted with a given length of ‘‘walk” or shed without splicing, 
(March 29, 1882). 


1530, Fusible Plugs for Preventing Explosions 
in Steam Boilers: J. ‘Burton and R. Byrnes, Staley- 
bridge, Chester. (2d.|—A cap or thimble of fusible metal is 
inserted inside the body of the plug and forced up by means of a 
screwed ferrule against an annular feathered edge, which forms 
the inner orifice of such a body. (March 29, 1882). 


1531. Fasteners for Gloves, &c.; J. W. Pritchett, 
Clapton. [6d. 21 Figs.|—Redates to a device to be attached to 
one side of the glove or other article with an eyelet on the other 
side, which device is provided with a lever pivotted at one end to 
a plate and combined with a stud or projection attached to the 
said plate at or near its other end in such a manner that the clos- 
ing is effected by simply pressing the lever towards the plate to 
which it is pivotted and the lever is retained in its closed position 
by friction or by a spring ; also to a device adapted to be secured 
to one edge of the article to be fastened and to be placed overa 
stud, button, or similar device secured to the opposite edge of the 
said article and constructed with a slot or aperture and a movable 

so arranged that it can be adjusted to close the said 
aperture to fasten the glove or to open it and release the stud, 
button, &c. (March 29, 1882). 

1532. Furnaces: A. J. Boult, London. (WM. Gros-De- 
sormeaux, Vauelin, West Indies). [6d. 11 F'igs.|—The object of 
this invention is so to construct asteam boiler or other furnace that 
the waste heat from the furnace may be utilised for drying the 
fuel before its introduction into the furnace, and that the fuel 
so dried may be fed into the furnace in proportion as it becomes 
dry, and as fresh fuelis introduced into the drying chamber, and 
that the arrangements or devices for these purposes be so placed 
as to allow the furnace to be fed with coal in the usual manner if 
desired. It is designed more espcially for use in cane sugar 
factories. (March 29, 1892), 


1533. Extraction of Gases from Molten Metals, &c. : 
R. Aitken, Westminster. [6d. 3 Kigs.|—This is effected by 
passing the molten materials through a vacuum chamber. 
(March 29, 1882). 


1534.* Safety Lamps for Mines: J. Cunliffe, Bolton- 
le-Moors, Lance. (2d.|—Consists in the use instead of the ordi- 
nary glasscylinder of a glass cylinder having an opening extend- 
ing down its whole length, which as well as the top opening is 
filled in with wire gauze. (March 29, 1882), 


1535.* Stamp Box Charm: J. Hirst, 
—Is formed of a semi-tubular outer and inner 
closed by a ring lever. (March 30, 1882). 


1537. Indicators for Pillar and other Letter 
Boxes: J. W. and A. Lawrence, B ham, (2d.)— 
These take up their position automatically by the action of the 
lock bolt upon the locking of the door of the letter box. (March 30, 
1882). 


London. [2d.) 
case opened and 


1538. Looms: G. H. Bodquen and J. Broadley, 
Bradford. (8d. 11 Figs.)}—The Jacquard cylinder or pattern 


surface acts on the curved parts of weighted levers, the weighted 
end of each of which is capable, when allowed to do so, of resting 
on, and thereby bearing down one end of a slide with knives or 
hooks. These slides are each formed to operate separately by a 
stud on end of an inverted | Jever, whilst the two other ends of 
each | lever operate by cords the healds at one end thereof. The 
healds are simultaneously operated at their opposite ends by an 
lever connected to the | levers. Theslidesare each provided wit 
knives or hooks, one towards each end of each slide, and capable 
of being acted upon by movable transverse bars, operated by con- 
nexions from rocking arms, so that the slides selected may operate 
the ends of the | levers as desired. The ends of the slides are 
inclined so as in their movement to be held to either selected 
positions by rods. By a second arrangement of parts the healds 
are operated by levers at the inside or underside of the operating 
parts of the loom, which levers are connected together in pairs, so 
that at one end a lever of each pair of them may be connected to 
a heald towards one end thereof whilst the opposite end of the 
other lever of that pair may be connected to the heald towards the 
opposite end of it. These levers turn on centres of motion, and 
their adjoining ends are connected together by one end of the one 
rocking within the other. One of such pair of these connected 
levers are also provided with an arm carrying a bow! operated by 
a tappet to give the required extent of motion to the healds. The 
invention relates, thirdly, to the =. The movable noses of 
the picking tappets for operating the picking bowls are moved into 
or out of position for action by forked arms from a sliding bar, 
which is operated by a connecting rod from a rocking arm which is 
connected to or forms part of a bevelled pinion, the teeth of which 
are taken into by the teeth of another bevelled pinion affixed to 
or forming part of another shaft on which is also applied arms or 
a plate with a pin in each opposite side or arm in position to be 
caught by one or other of a pair of lifting hooks to change the 
position of the parts. This lifting hook is operated for lifting by a 
tappet, and it is moved for chamge of hook to operate by lever 
operated by Jacquard. (March 30, 1882). 


1589. Portable Steam es: G, R. Mather, 
Wellingborough. (2d.)—The ordinary shaft and flywheel or 
wheels are utili as the supporting axle or shaft, and travelling 
wheel or wheels when travelling from plaee to place. The horse 
shafts are adapted to the steadying of the engine when at work. 
(March 30, 1882). 


1540. Clip or Clutch for Retaining and Joining the 
Ends of Ropes: F.W. T.C, Cordua, London, (2d.)— 
The rope is held between two wedge-shaped blocks furnished 
with teeth decreasing in size towards the ends at which the 
strain first takes effect. (Void, the patentee having neglected to 
Jile a specification. March 30, 1882). 


1542.*_ Machin for Pre Fish for Cure: J. 
Ross, Muchalls, N.B. (2d.)—'The fish, after being opened to 
the vent, and theguts and head removed by the workers, is placed 
upon a ee cloth, to which twoor more spikes are attached 
transversely. The fish is in travelling along thoroughly cleaned 
by suitable brushes. It is then cut by a knife or cutters in a suit- 
able way. (March 30, 1882). 


1543. Capsules for Bottles, Jars, &c.: C. Ches- 
wright, London, (6d. 2 Figs.|—The capsules have a per- 








oo 
forated ventilating recess or chamber formed 
above the cork or stopper. (March 30, 1882), oie ip thereot 


1544," Curtain Suspenders: C.F. Grimmett 
Birmingham. [2d.)—Relates to improvements tat 
— = 4 — Roa — in appearance than the 
ordinary safety pins, an: e mode of manufact y 
(March 30, 1882). nctaring the same, 
1546." Mincing or Sausage Machine: J. Hood, 
burgh, [2d.)—The object of this machine is to mince flesh, 
sausage meats, or other fibrous material lying on the upper surface 
of a block of wood without having a reciprocal, knocking = 
rocking motion, vibration or noise, and unnecessary wasting or 
chopping of the block, or any interference by guiding, turning 
pressing, or tearing of the substance. (March 30, 1882), ‘ = 


1547. Machin for Excavating Trench 
Land: t. Abbott, Newark-on-Trent, eg 
oore, Sunder Durham, (6d. 4 Figs.|—A wheel 
cutter is armed with teeth, which are protruded from the front 
and under part of the wheel, and are drawn back at the upper and 
hinder part of the wheel to clear them from the detached soil 
This wheel cutter is driven by a small steam engine, which js 
mounted upon the frame. The engine drives a longitudinal shaft 
upon which there is a worm, and this gears with a transverse 
shaft, which carries a pinion gearing into the wheel cutter. The 
centre part of the wheel cutter does not revolve ; it is formed of a 
ge with the carrying arm, and is surrounded by a ring, which 
y the gear already referred to is caused to revolve upon the 
central part or boss. There are radial slots in the two side plates 
of which the ring is composed, and in these slots the cutters 
which are steél plates sh ned along the edge, are able to slide. 
Between the side plates of the ring there is an eccentric hoop 
which — the cutters and causes them to project toa suitable 
distance heyond the periphery of the wheel. The supporting hoop 
being concentric allows the cutters to recede and clear themselves 
from the soil, whilst they are out of the ohannel or trench, 
(March 30, 1882). 


1548. Secon 





Batteries: W. B. Brain, Cinder. 
ford, Glou e. (6d. 18 Figs.)—Chambers, bags 
or closed or partly closed envelopes enclosing the active agent are 
formed of thin sheet lead or other suitable metal, and combined 
with such chambers, whether perforated, corrugated, or solid, 
are pieces of asbestos wick, felt, spony india-rubber, flannel, 
&c., or other non-metallic, porous, and by preference elastic material, 


Fig. 1 represents an envelope or bag in the course of construc. 
tion, A being a strip of lead and C the porous insulating material, 
Figs. 2 and 8 illustrate methods of wrapping a band of lead and 4 
band of porous material coated with red lead on both sides so as 
to form a series of continuous chambers. Two or any number of 
these envelopes may be grouped to form one battery. (March 30, 


1549, Steelyards: A. J. Boult, London. (P. Arnaud 
and L. Gaytté, La Ciotat, France). [4d. 2 Figs.}\—A movable 
box carrying an indicator to show its position upon the scale slides 
upon a graduated scale. Knife ges upon the box carry 
hooks, one above by which the whole apparatus is hung and one 
below upon which the load is hung. A suitable balance weight 
is fixed at one end of the scale beam. The sliding bar is drawn 
out or pushed in until it assumes a horizontal position, when the 
weight is read off from the scale. (March 30, 1882). 


1550.* Apperetas for the Rapid Filtration of 
Liquids: A. W. L. Reddie, London, (Ll. A. M. Hélie and 
C. M. M. de la Vieuville, Paris). (2d.J}—A tube made of an un- 
oxidisable metal is passed through the cork of a bottle down to 
nearly the bottom of the bottle. The bottom of the tube is closed 
and the sides within the bottle are perforated with very fine holes, 
The liquid passing through these holes is efficiently filtered. 


(March 30, 1882). 

1551. Apepianecs for Steadying, Controlling, or 
Buff alves of Air Engines, &c.: J. S., T. 
A., and E. R. Wi , Wigan, Lanc, (6d. 5 Fiys.)— 
Relates (1) to a piston rod of a piston or diaph linked or 
otherwise attached to the valve or other mechanism liable to 
sudden shocks, and working a cylinder or its equivalent con- 
taining the piston and having a passage or passages for the 
limited flow of the liquid contained inthe cylinder from one side 
of the piston to the other; (2) to the combination with the 
cylinder and piston above mentioned of acontrolling cock or valve 
capable of shutting off or adjusting part of the flow, of an enlarge- 
ment of the diameter of the central portion of the cylinder so as 
to increase the area of escape during the central portion of the 
stroke, and of a passage through the piston to prevent any possi- 
bility of its sticking ; (3) to a pneumatio or hydraulic cylinder for 
controlling the valve of the india-rubber buffers whether fixed or 
movable for bringing the valve or other apparatus to rest at the 
ends of the stroke very rapidly. (March 30, 1882), 


1553." Locks or F-: s: G. H. Wildes, London. 
(2d.]—The object of this invention is to provide a spring lock or 
fastening, which can be opened by simply pressing on a stud or 
button, which may be placed in the knob or handle of the door, 
&c. (March 30, 1882). 


1555." Telephones: J. H. Johnson, London. (C. 4G. 
Rodrigues-Pereire, Paris). (2d).—The armature employed in 
ordinary teleph is replaced by a core of soft iron permanently 
magnetised at both extremities by two small coils communicating 
with a battery element. This core also constitutes the core of a 
large coil occupying the space between the two small coils, and is 
supported by brackets fixed to a right-angled frame, upon which 
two microphones are also arranged. The large core consists of an 
induction coil, over which are wound in succession two other 
lengths of wire of different lengths and diameters connected to the 
two microphones respectively. The microphones are in com- 
munication with two batteries of different intensities, and both of 
greater intensity than the local battery of the two small coils. A 
telephonic diagram is fixed at each end of the core, each diaphragm 
being enclosed in a case, and being capable of being adjusted at a 
suitable distance from the poles of the said core. A stiff tube 
terminating in a trumpet mouth is attached to each case. (March 
30, 188: 

1556. Generation, Storage, Distribution, Re; . 
tion, and Utilisation of Electricity: J. Ss witltams 5 
Riverton, New Jersey, U.S.A. [ls. 4d. 35 Figs.)—This is 
a voluminous specification of twenty-eight pages, which — 
to embrace the whole field of the generation, storage, and distri- 
bution of electricity for the purposes of lighting, heating, and of 
motive power. It includes forty claims, embracing seven pages of 
closely printed matter, and it is illustrated with between thirty 
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and forty figures. The following specifications are referred to: | 


933 and 5742 of 1882 ; 85, 224, 700, 706, 856, and 1174 of 1882. The 
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machine the main feature of which is a continuous or sectional 
ring or band arranged upon or near the periphery of the armature. 
(March 30, 1882). 

1557." Brushes: A. M. Marsden and F. Cross, 
Huddersfield, Yorks, (2d.)—The part in which the bristles 
are fixed is made movable, so that the worn and unworn bristles 
may be moved to where the wear is less and greater respectively. 
(March 30, 1882). 

* Governors for Steam Engines: E. Truman 
olkntnam, Lincolnshire. (2d.|—A tubular sleeve on the 
governor spindle is raised or lowered by the action of spherical 
weights without the employment of knuckle joints. (March 31, 
1882). 

.* Driving Ro : J. Rowbottom, Charles- 
ak Derby. (2d.)—Kefersto the use of ropes lapped round 
with a cord formed partly of fibre and partly of metal. (March 31, 
1882). 

1560. Fastenings for Gloves, &c.: E. Horsepool. 
London. (6d. 11 Figs.)—Has reference to securing the tongue 
or lever of the fastening by causing the short end of the tongue 
to act as a spring against the baseplate, or the end of the baseplate 
may be bent up to form a catch for the tongue. (March 31, 1882). 


1561. Purifying Coal Gas: J. Walker, Leeds, 
Yorks. [4d.|—Consists in the use instead of lime of mineralised 
or non-mineralised coke dust mixed with hydrate of lime or 
ground quick lime. (March 31, 1882). 


2. Indicator for Registering and Checking the 
neaber of Persons and the Fares in Public Convey- 
ances, &c.: H. Lyon, London. [éd. 5 Fiys.J—A box is 
fitted with a keyboard, the keys of which are to be pressed by the 
passengers when they have paid their fares, so as to register the 
amount paid. (March 31, 1882). 


1563. Thrashing Machines: A.W. Mantle, Eckern- 
foerde, Germany, [6/. 2 Figs.|—The novel features are con- 
necting the shakers to the riddles, and working them from the 
same cranks ; making the shaker with a joint so as to allow of its 
inclination being adjustable and adapted tothe particular grain 
under treatment, and eombinmg with the second cleaning appa- 
ratus a screen composed of removable sieves. (March 31, 1882). 


564, Drinking Vessels to be Used as Measures: 
3 Tome, Longton, Stafford. (6d. 4 Figs.)|—The contain- 
ing capacity is regulated not by reducing the height of the rim 
but by the height of a tubular recess in communication with the 
imterior of the vessel. (March 31, 1882). 

1566. Looms: J. Wade, Leeds. (4d.)—Relates to an 
improved wire motion whereby the pile wires ‘are controlled, to 
driving looms by friction gearing, and to the construction of a 
rollee for taking up the fabric during the process of weaving. 
(March 31, 1882). 

1568.* Manufacture of Bricks, Tiles, &c, : F, Render, 
Manchester. (2d.)—For making firebricks, silica is mixed with 
the clay ina mixing apparatus. (March 31, 1882). 


1569, Stoppers for Bottles, &c,: Count W. von 
Schlieffen, Gustrow, Germany. ([(d. 5 Fige.|—The stopper 
is formed of a shell, to the lower end of which is attach a 
flexible bladder, which is blown out after the shell has been 
inserted in the neck of the bottle, and thus fits against and seals 
the contents. (March 31, 1882). 

1570. Electric Arc Lamps: W. Jeffery, London. 
[6d. 8 Figs.]}—The main feature of the first part of this invention 
isthe use of an elastic ring or loop J asa olutch for lifting the 
uppercarbon. The loop is attached to the connecting link i by 











pins or clips and is held by the adjustable arm /! upon the other 
side of the carbon. The second part of the invention relates to a 
shunt circuit, of approximately the same resistance of the arc, which 
is closed automatically by the core or armature of the regulating 
magnet upon the lamp circuit being broken. (March 31, 1882). 


1571. Screw Buttons: E, A. Brydges, Berlin. (3. 
Fischer, Stuttgart, Wurtemburg). (6d. 13 oo button 
proper forms the nut of a holding screw, and which may be 
locked by means of an india-rubber washer. (March 31, 1882). 
1572,*, Boots: J. and G.J. Taylor, London. (2d.|— 
a up so as to prevent the appearance of gaiters. (March 31, 


1574. Apparatus for Augmen’ en- 


or Strength: 

Electric Currents for Telephonic Purposes: W. 
R. Lake, London. (J. Moser, Berlin). (6d. 6 Figs.}—The 
object is to strengthen the induced current in order to reduce the 
circuit to a single wire capable of supplying a number of receivers 
in connexion with the same source ofsound. This is accomplished 
by an augmentation in the number of the secondary coils, and 
consequently to the multiplication of transmitters and primary 





coils. The illustration represents one method of arrangement, 
M1, M2, M3, and M4 being microphone transmitters, B!, B?, B3, 
and B# the primary, and 8!, 82,83, and S4 the secondary coils, the 


(if 








init 

latter of which are connected in series and joined to the telephone 
receiver T. Itis stated that by this invention it is possible to 
operate fifty telephones on a single circuit by the use of merely a 
single element of a Leclanché battery. The grouping of the primary 
coils and their transmitters is effected in various manners to suit 
particular conditions, and several illustrations of groupings are 
given. (March 31, 1882), 


1575. Metallic Roofing Shingles: W. R. Lake, 
London. (f.Seaman, New York, U.S.A.) (6d. 14 Figs.]—These 
are pressed between dies and in this manner formed with ribs and 
grooves to dovetail into each other. (March 31, 1882). 


1576. Separating Tin from Tin Plate Scrap, &c.: 
W.A,. Barlow, London. (Ll. Bourau, Paris). (6d. 3 Figs.\— 
The tin plate is placed in an oak rotating cylinder with chloride 
of tin and steam heat applied, thus dissolving the tin. (March 31, 
1882). 

1578. Administering Anesthetics and Diffusing 
Perfumes and Disinfectants: W. R. Lake, London. 
(S. Cooper, Westfield, New Jersey, U.S.A., and E. Dennis, New 
York). (6d. 5 Figs,|—The method consists in enclosing material 
such as magnesia, saturated with the anesthetic, in a closed vessel 
so as to prevent waste or escape, then opening such vessel for the 
admission of air, and finally forcing the air by external mechanical 
means through the anesthetic to load the air for application 
where desired in the form of dry gas. (March 31, 1882). 


1580. Electric Lamps : Sir D, Salomons, Tunbridge 
Wells. (6d. 8 Figs.|—In Fig. 1 a block or stick of baked pipe- 
clay 6 is coated with a composition c, about one millimetre in 
thickness, formed of equal weights of plumbago, charcoal powder, 
and sugar. The whole is subjected to a white heat in a closed 
vessel for about six hours, and is then sealed by means of platinum 
wires d in a glass envelope a, which is then exhausted. Several 
other forms of composite “‘ filaments” are described and illustrated. 














In one forma stick of baked pipeclay is enclosed in a thin tube of 
platinum, the platinum connecting wires being kept in position 
in the glass envelope by means of corks. In another a stick of 
opal glass is surrounded by a carbon cylinder, the internal dia- 
meter of which is about two millimetres greater than the diameter 
of the opal stick, &c. Fig. 2 represents an arrangement in which 
two sticks of carbon f? f2 are connected to platinum wires d and d! 
in an exhausted globe a. In a similar arrangement a small arc is 
formed in an exhausted globe between a short thick carbon pencil 
anda carbon ball. (March 31, 1882). 


1581.* Saddles for Bicycles: J. Jenner, London. 
(2d.}—Refers to an arrangement of springs underneath the seat. 
(March 31, 1882). 


1584. Fireplaces or Grates and Stoves: G. L, 
Shorland, Manchester. [6¢. 5 Figs.|—Consists mainly in 
combining with a domestic firegrate an air-warming box forming 
the apparent back of the grate. In some cases the flue may be 
carried through the warming box. The warm air is ‘delivered 
through pipes. (April 1, 1882). 

1586. Bleaching Jute, &c,: T. G. Young, Kelly, 

‘Ww. [4d.)—The improvement relates to the use, in 
causticising jute, instead of caustic alkali alone as is usual, of an 
alkaline sulphide, sulphite, bisulphite, or hyposulphite, either 
ey or mixed, and with or without the addition of caustic 
alkali, the object being to combine the solvent action of the 
alkali with the reducing action of the sulphur. (April1, 1882). 


1587. Secon Batteries: A. Tribe, London. [4d.] 
—Consistsin the use of a negative plate composed of peroxide of 
lead, the positive plate employed therewith being of any suitable 
element. (April 1, 1882), 


1588." Guides for Saw Blades: H. J. Haddan, London. 
(2d.]—Are blocks of metal fixed at the place usually occupied by 
the wooden guide. (April 1, 1882). 


1589." Apparatus for Painting the Interior of 
Houses, &c.: M. Menge and H. Krause, Berlin. (27.] 
—Comprises a colour holder and a brush, to which the colour is 
distributed. (April 1, 1882). 


1580. Gas Motor Engines: R. Skene, London. [éd. 
7 Figs.)—Fig. 1 is a transverse section through the working 
cylinder, and Fig. 2isa horizontal section through the rocking plug 
explosion valve. The explosion chambers A are apart from the 
working cylinders B, but communicate therewith and are of small 
diameter compared with the working cylinder. These tubes com- 
municate by a hollow girder C with a plug valve through which 
the explosion is effected This plug valve oscillates by the opera- 
tion of a slot in a cam boss on a rotating shaft F, which is driven 
at half speed of the engine. The ignition is effected by means of 
a small port g pierced through the oi, so as to make communica- 
tion between the chamber containing the explosive compound 
and a gas nipple G placed in a recess. When the side ports g are 
in juxtaposition with either of the explosion chambers C, charged 
at pressure with combustible gases, a small portion of the gas is 
forced through the nipple and comes in contact with an external 
lighted gas jet H through a suitable hole hin the casing. The jet 





here catches light and by the oscillation of the plug valve is 
rotated round into communication with the combustible charge 
in the chamber C so as to explode it. The exhaust exits M are 
placed at any convenient part of the explosion chambers and are 
opened at the commencement of the down stroke, and the time of 
remaining open is determined by the governors. If the engine 
contain only one working cylinder, exploding once every stroke, 
a distinct compressing cylinder is adapted and the charge is 








admitted to the explosion chamber by a rotating ignition valve 
with a special port for this purpose. The suction or inlet to the 
compressing cylinder is regulated by an equilibrium piston valve, 
which is operated by an excess of pressure in the receiver. The 
charging es to the —— chamber are packed with wire 
gauze to prevent the risk of back explosion. (April 1, 1882). 


1592. Projectiles for Breechloading Rified 
Ordnance: J. Vavasseur, London. [6d. 3 Figs.|—The 
projectile is made with an abutment to come against the rear end 
of the ring, and around the circumference of that part which is to 
be embraced by the ring and which is just in front of the abut- 
ment, numerous grooves or notches are provided to prevent the 
ring moving. (April 1, 1882). 

1593. Gloves: H. Urwick, London. [4d. 4 Figs.J|—On 
the inner side of the hand is inserted a piece pissing from the 
base of the first and second fingers to the base of the thumb. 
(April 1, 1882). 


1594. Reverberatory Furnaces: SirW.W. Hughes, 
London. (6d. 5 Figs.|—Relates to the combination of a melting 
or reducing furnace with its nearly flat bed, a downwardly 
inclined flue conveying the materials as they melt and also the 
products of combustion and a collecting furnace receiving the 
same and retaining the metal in its deep bed. (April 1, 1882). 


1595.* Fire dieeapen : W. P. Thom London, 
(J. Gabrielli, Spalato, Dalmatia). {2d.]—The apparatus consists 
of a channel-shaped iron rod, of which the middle part has the 
breadth of an ordinary window and carries at both ends strong 
hooks. The ends of the ropes are fastened to these and the ropes 
pass through links or rings which are fixed to a safety bag. 
Slings are fixed in the bag for the persons who are inside to take 
hold of. The lowering and elevating rope is attached to the rear 
of the bag, and then runs over a pulley which is fixed to the 
middle of the channel-shaped iron rod and moves freely in all 
directions. (April 1, 1882). 


1596.* Latches or Locks: W. Johnson, Liverpool. 
[2d.J—One handle is fastened by means of alock spring fitting into 
a recess formed in the handle. The other handle is fitted by a 
slotted washer catching in a groove in the spindle, or a nut lock- 
ing a sleeve and collar on the cylindrical spindle end, the sleeve 
and collar being screwed to the handle. Acam is placed in the 
spindle and by pressing or pulling the handle, the cam presses 
against the bolt and draws it back. If the handle be made to 
revolve it turns the cam, so that it will no lenger act on the latch, 
or each handle separately may be made to lock the door so that 
the other handle cannot unlock it. (April 1, 1882). 


1598. Machin: for Grin: Spindles: G. Ryder 
and M. Fielding, Bolton. (6d. 4 Fiys.|—The grinding wheel 
+ is mounted upon a sliding carriage, and the spindle to be ground 
upon the upper swivelling part of a table, the lower part of which 
has a longitudinal motion by a worm and rack. A template is 
attached to the frame of the machine for guiding the swivelling 
frame. A number of steel dies support the spindle, which dies are 
adjusted vertically and horizontally by set screws. (April 1, 1882). 


1599. Metallic Brushes, &c.: W. F. Bateman, Low- 
moor, Yorks. [2d.]—The steel wires are tempered and mag- 
netised, the wires are then cut up into required lengths correspond- 
ing tothe length of the bristles, and are then drawn into the back in 
the usual manner. (April 1, 1882). 


1600. Electrical Apparatus for Employment in the 
Indica’ and of Fires: G. W. Von 
Nawrocki, Berlin. (/'. Bahr, Warsaw). (6d. 5 Figs.|—The 
figure represents the various parts of the apparatus. The branch 
pipe C of the water main A is connected to perforated pipes D 
which are intended to flood rooms or apartments automatically 
in the event of a fire, by the automatic opening of the tap B by 

















means of an electro-magnet arrangement not shown. The current 
flows to the electro-magnet from the battery G, through the galva- 
nometer and indicator H, the circuit being closed by a rise in 





temperature acting upon contrivances E! to E5. In E! and E3 the 
electric contacts are kept apart as shown, by inflammable material 
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¢, and in E3 by the fusible metal plug f. E+ consists of a conical 
bush b! and plug b2 separated by fusible metal, while in E5 both 
wires are surrounded by inflammable material which when burnt 
allows the wires to come together. When a fire occurs electric 
contact is made, the electro-magnet device opens the tap and 
floods the room, while at the same time the establishment of the 
current and consequently of the fire is indicated at H. Fis a tap 
for discharging the pipes. (April 1, 1882). 


1601, Air Economiser for Mining, é&c.: W. Teague, 
Tincroft, Cornwall. (4d. 1 Fig.)—Is for an arrangement of 
apparatus to prevent waste of air and enable work to be resumed 
without delaying to fill the reservoirs before having the desired 
pressure to commence drilling. The air from the compressor 
is forced into a pipe leading to any required place, the air enter- 
ing the reservoir only ata certain pressure through a weighted 
safety valve. A compensation piston counteracts the pressure 
in the reservoir. An equilibrium valve serves to allow escape of 
air from the reservoir when required and at other times to pre- 
vent ingress to the reservoir. (April 1, 1882). 


1603. Pianos: W. Fischer, Dresden. (6d. 4 Figs.|— | 


Refers to those pianvs in which the notes are produced from 
metal forks, and the invention consists of (1) a mode of connecting 
the forks to the sound rd; (2) means for purifying their 
sounds; and (3) in a device by which the strength of the sounds 
may be modulated. (April 3, 1882). 


1604. Apparatus for Vaporising Fluids: C. Scott, 
Belfast. (id.]—There is no drawing. Consists of a covered 
bowl to contain carbolic acid or other fluid, the heating of the 
fluid being effected over an ordinary gas jet. Means are pro- 
vided for the attachment of the apparatus to the gas bracket. 
(April 3, 1882). 


1605.* Machinery for Manufacture of Washers: 
E.1. H. Eand J. T. Whitehouse, Tipton. (2d.)—Relates 
to a machine for punching out washers from strips of sheet iron 
or other material. (April 3, 1882). 


1606. Apparatus for Working the BlockSystem on 
ways: H. J. dan, London. (4. Flamacke, 
Brussels). [6d. 23 Frgs.|—Has for object the application of the 
block system m such manner that atmospheric disturbances would 
only produce the signal ‘‘ danger.” The invention could not well 
be described in our available space, but it consists of (1) controllin 
apparatus, (2) independent optical signalling apparatus, and (3 
indications showing some points in common with both the fore- 
going. (April 3, 1882). 

1607. Door Locks: T. Mathisen, Christiania, Nor- 
way. (6d. 13 Figs.|—Claims door locks adapted to be applied 
and secured to the side of the door opposite to that towards which 
it opens, a link with knife bearings for connecting the opening 
arm with the latch, the peculiar hollow shape of the latch, a meth 
of keeping the two parts of a lock case together by a single screw, 
&ce. (April 3, 1882). 


1608. Automatic Weig’ es : C. Reuther, 
Hennef-on-the-Sieg, Ger: (6d. 6 Figs.}—Has re- 
ference to machines of the kind described in Specification 3551 of 
1881, and consists of an improved arrangement of the mechanism 
for opening and closing the supply of material from the hopper to 
the receptacle of the weighing machine. Also in an improved 
arrangement of the machine for weighing liquids. The toggle 
arrangement for holding the tumbling receptacles in place is 
now effected by a segment in connexion with a stop on a bar 
carried by the suspension stirrup of the receptacle. (April 3, 1882). 


1609." Parquet Flooring: F. H, F. Engel, Ham- 
burg. (F. H Sehmidt, Altona, Prussia). (2d.)—Is for (1) a 
machine for cutting the veneers exact to shape; (2) a press for 
pressing the veneers to the ground board. (April 3, 1882). 


1610. Feeding Wool, &c., to Carding hinery : W. 
Cliffe, Ley Moor, Yor. (5d. 8 Figs.|}—Has reference to the 
machines for which Letters Patent 184 of 1869, 3600 of 1869, and 
2748 of 1881, were granted. To supply the scale with fibre regularly 
and uniformerly an additional spiked roller is employed, revolving 
in the same direction as the others. A vibrating comb near the 
top roller removes superfluous fibre, and a revolving beater or fan 
is used to strip the fibre from the spikes, and to throw it into the 
scale in smal] flakes and uniformly. (April 3, 1882). 

Appa- 


1611.* Electro-Magnetic and 

ratus for Electric Lamps, &c.: W.R. Lake, London. 
(E. Weston, Newark, New Jersey, U.S.A.) [2d.)—Relates to a 
small magnet with great attractive power, consisting of a hollow 
spool of metal or other material, between the flanges of which 
convolutions of coarse copper wire are wound. Suspended within 
the spool is an iron core attached to, or forming part of, an iron 
shell which completely encloses the top and sides of the spool. 
(April 3, 1882). 


* 


1613.* Taps and Cocks: F. G. Fleury, London. 
{2d.]—Relates to waste preventing tap for sculleries, &c. (April 
8, 1882 


this armature the brushes, as they are left by one pair of segments 
of the commutator, will bear upon another pair of segments with 
which there is no tendency to short-circuit ; and, should two 
adjacent segments become accidentally short-circuited, it is 
claimed that no injury can result to the machine, and that no loss 
of useful effect will occur. Fig. 2 illustrates diagrammatically 
the winding of the double armature wire. (April 3, 1882). 


1615, Utilisation of Tides or other Water Power: 
E. Davies, London. [6d. 9 Figs.|—Is chiefly for improve- 
ments on Patent 3012 of 1872. py to the present invention 
floating s' s inthe reservoirs are used, rising and falling with 
the water, the sluices being made self-acting. Refers also to im- 
provements in the turbine. (April 3, 1882). 


1616.*. Production of Electric Currents: W. B. 

‘Cinderford, Gloucestershire, [2d.} In thearmature 

of a dynamo machine the inducing wire remains stationary, while 
| the induction core revolves, (April 3, 1882). 


| 1617. Machines for Cu Wood Blocks for the 
| Manufacture of Matches: F. Wirth, Frankfort. ((. 
Sebold, Karslruhe, Germany [8d. 11 Figs.]—Relates to arrange- 
ment of such machines, one of the improvements consisting in 
imparting to the knife a motion in the direction of its length at 
the same time as the advancing motion, in order to obtain a smooth 
cut surface instead of the usual rough surface. (April 3, 1882). 


1621. Adjustable Photons, hic Smposer : G. L, 
PR. a London. (2 re tiockwork s used to regu- 
late the shutters. (April 4, 1882). 


1622. Rock D: : H. P. Pearsall, London. [éd. 
5 Figs.]—Explosive substances (such as gun-cotton or gunpowder 





drill, the feeding being effected automatically. 
are described of feeding as also of accomplishing the return 
strokes. (April 4, 1882), 

1623. Bicycles: A. E. Gorse, Birmingham. (6d. 3 
Figs.)}—To the back of the head are added two ears, to which the 
backbone is pivotted. (April 4, 1882). 

1624. Machinery for Driving Tunnels or Shafts: C. 
D. Abel, London. (/. Rziha, Vienna, and F. Reska, Prague). 
(6d. 7 Ftgs.J}—A continuously rotating and advancing bore head 
is caused by direct pressure to cut a cylindrical boring in the rock. 
The cutters are secured in the bore head by means of a wedge 
and screw, and are so arranged that one set cut a series of 
circular grooves, leaving annular projecting ridges between them, 
which are cut or broken away by another set. The cylinder of 
the machine is held securely in position by lateral struts consist- 
ing of cylinders fixed on the main cylinder and having pistons or 
plungers that are forced outwards by fluid pressure so as to take 
a bearing against the sides of the tunnel, and at the same time to 
exert an upward pressure on the cylinder, causing it to bear with 
another strut against the crown of the tunnel. The cylinder is 
also provided with wheels, which, when the struts are removed, 
take a bearing upon the rails laid on wrought-iron hollow sleepers, 
the two sleepers being conmected by curved bedplates fitting the 
floors, and serving to carry off the water, (April 4, 1882). 

1626. Electric sagas and Power Spperetas: J. 
Munro, West Croydon. [8/. 17 Figs.)—This is a compre- 
hensive specification with as many as twenty claims, embracing 


in Fig. 2, where the arm B, which is in electrical contact with the 
generator, distributes current suecessively to the contacts c. 
avoid undue sparking at the contacts it is proposed to employ 


Also a method of charging secondary batteries by currents from 
lightning rods, earth currents, and thermo-piles actuated by solar 
or other heat ; a method of regulating electriclamps by the use of 








1614. Magneto or 0-Electric Machines : W. 
Lake, London. (LE. Weston, Newark, New Jersey, U.S.A.) | 
[6d. 3 Figs.|—Relates to the class of electric generators having | 
armatures wound with a plurality of coils, the ends of which are | 
united to form an endless wire, and from which loops are taken off | 
at the junctions of the original coils and connected to separate | 
insulated commutator plates. To avoid the short-circuiting which 
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frequently occurs in these machincs, the armature is wound with 
two or more independent endless wires, which are connected by 
loops to the commutator plates, so as to avoid having adjacent 
ec tator — ce cted to | from adjacent coils of the 
same wire. Fig. 1 represents the end of a cylindrical armature 
wound with two wires shown in white and black respectively, and 
it will be seen that the black and white wires are connected to 





| which is gripped by the conical armature and springs D D. 


{ tacts; a rotary current meter; the use of carbon filament resist- 
| ancesand “ mic i ist 





alternate plates of the commutator. In a machine provided with 


an improved method of forming carbons for electric | 
light purposes. It also relates to an automatic regulator, Figs. 3 | 
and 4, foranelectric lamp. AA are the solenoids with the conical 

armature B. Through the latter passes the carbon-holder C, | 
It also 
describes a switch with rubber or hair brushes between the con- 


accumulators ; 





and h regulators ;” a method of utilising 
electric light and power conductors for conveying telegraphic, 
telephonic, or alarm messages ; a method of distributing electric 
power to motors, and vehicles for same, also the use of “ induction 
devices” at the ends of electric light circuits for telegraphic pur- 


poses. (April 4, 1882). 
1627. Se ting Metallic and other Bodies from 
hs: . Tille Essex. (F. S. Bennett, Colorado, 
America). (8d. 6 Figs.|—This invention relates to machinery for 
washing earths and separating metals therefrom. The earth is 
placed ina revolving drum of wire provided with screw blades, 
which force the earth from one end of the drum to the other, jets 
of water playing on the earth at the same time. (April 4, 1882). 


1628.* Manufacture of Surface Printing Blocks, 
Dies, &c.: J. Noad, Essex. (2d. }~ This invention relates to 
a material com of sand, clay, glass, and other substances, 
Ny is cast into blocks and used for engraving upon. (April 4, 


1629.* Shoes for Horses, &c.: W. E. Litt, Salop. 
[2d.]—This invention consists in making shoes for horses, &c., of 
india-rubber, either alone or in combination with wood, leather, 
&c. The shoe is made of the ordinary form, but is made double, 


| 








in the form of cartridges) are used to give percussive action to the | 
Several methods 


a generator, Fig. 1, the armature coils of which are stationary | 
while the field magnets revolve ; a rotary distributor illustrated | 


To | 


condensers, or a “‘vacuum rotating contact make and break.” | 


| 1640. 
G ow. (6d. 


ee | 
is placed next the h 
ig suitably connected to 


one soft and one hard. The harder one 
and the softer one outside, the two bein 
gether by nails with countersunk heads, (April 4, 1882) 


1630. Ob’ Caustic Soda and Chi 
Decomposition o Saline Solutions: J, apencr ne 
don, and A. W. Watt, Kent. |4d.]—The object of this inventry, 
is to obtain caustic soda amd chlorine by the electro-chemical de 
con) tion of solutions of common salt. The electrical power fe 
obtained by utilising the hydrogen gas evolved ‘during the decom. 
position in ordinary gas engines instead of coal gas. The ga ; 
engines are used to drive dynamo-electric machines which a “ 
the current for carrying on the decomposition. (April 4, 1882), 

1631.* Cooling Millstones, &c.: A. W. 
| London. (H. Dorrity, New York, U.S.A.) (oi) ee medaioc, 
formed in the stones or between the stones, and back plates applied 

br toyg stones, through which water is forced to circulate. (April 4 


. 


1632. Hydraulic Cranes, &c. : 
fleld. [6d. 4 Figs.}—A drum carrie 
| hydraulic cranes is revolved on the outward and inward stroke of 
| She piston rods by pinions gearing into fixed racks. Thus the 
| drum rolls in and multiplies the lift caused by the stroke of ti r 
| piston rod, or the drum may be rotated by means of supplementary 
| drums, which have a chain wound round them in a reverse diree- 
| tion to the chain on the main drum. (April 4, 1882). 


| i633. Driving Gear for Wringing and Mangling 


|, Machines, &c.: H. Clegg, Lanc. 

| 9 Figs.)—A pinion is placed on fhe bess of the flywheels Ms 
| flanged disc is placed central with the axis of the lower roller 

shaft, the flange having internal teeth or gear inside of the disc 

and carries a loose plate and gear wheel on an eccentric stud; this 
gear wheel gears with the internal teeth of the disc and with the 
pinion on the boss of the flywheel. On the back of the flywheel are 
studs or star wheels, which gear with the teeth of a wheel on the 
axle of the upper roller, the face of the flanged internal gear 
| ba forming an enclosing guard or fence forthe whole, (April 4, 
| % 


| _ 1634, India-Rubber Coated Fabrics: W. R. Lake 
| London. (H. W. Burr, Cambrigdeport, U.S.A.) (6d. 11 Figs.} 

—India-rubber coated fabrics instead of being cured by the action 
of sun-light, are subjected to the action of the electric light, pre- 
ferably poo bay process of coating, and while the fabric is pass- 
ing through the machine. (April 4, 1882). 


E. Priestman, Shef- 
d by the piston rods of 








1635. Mechanical Toys: W. R. Lake, London. 
(W. A. Webber, Medford, G. B. Kelly,and BE. L. Rand, Boston, an: 
J. L. Given, Cambridge, U.S.A.) (6d. 6 Figs.J}—Dolls or other 
figures are by suitable devices adapted for the production of sounds 
in such a manner as to procure by proper manipulation the play- 
re tunes or other arrangements of mesical tones. (April 4, 

1637. Upright and Footstep Bearings, &c.: J. H. 
Johnso n, London. (A. Fesca, Berlin). (6d. 5 Figs.}—The 
upright shaft is made a good fit in the footstep bearing. It is 
slightly taper, the smaller end being at the bottom. A stud is 
screwed into the shaft, and bears against a bearing plate provided 
on its underside with a cavity which gives communication for a 
liquid to the space between the said bearing plate and the end of 
the shaft. The oil or other liquid is forced by a pump into this 
— at a pressure, and thus tends to raise the shaft, and thie 
shaft being slightly taper it allows for the oil escaping up the sides 
ofthe bearing and of its returning to the pump. This may be 
| used in connexion with an accumulator loaded to the requisite 
amount and so arranged that when the ram is raised to a certain 
height it may disconnect the pump. The force pump is con- 
nected by a tortuous pire to the bearing to allow of the requisite 
motion of the shaft, the bearing being supported somewhat after 
the manner of a mariner’s compass, (April 4, 1882). 


| 1638, Armoured Ve: : J. H. Johnson, London. 
| (N. B. Clark, Philadelphia). (6d. 6 Figs.}—Relatea to shields 
| which are employed to protect the vital parts of the vessel, also to 
| a rotating turret of special form. (April 4, 1882), 


o-Electric Machine: R. Kennedy, 
8 Figs.|}—The object is principally to obtain 
several currents of electricity from one continuous rotating wire, 
and the figure represents the main feature of the invention. The 
armature is of the Gramme type and the commutator is of the 
usual multiple plate ttern, while the electro-magnets are 


| 
| 


arranged to form two independent poles of one polarity above and 








two independent poles of the opposite polarity below. Currents 
are taken off the commutator by the six brushes. The field 
magnet poles may be an even number greater than four, but in 
any case the number of collecting brushes is greater by two than 
that of the magnet poles. (April 4, 1882). 


1641. M , &c,, Liquids: J. M. Smales, 
Leavesden, and 3 Rogers, Watford, Herts. (6d. 
5 Figs.}—The quantity of liquid that is contained in one receptacle 
separately, or in any ber together, is indicated on a gauge or 
gauges, and this result is ebtained by the combination of a pipe 
or pipes, an apparatus for introducing air or gas pressure, an 
indicator or gauge, and a distributing tap or valve with any number 
of outlets. (April 4, 1882). 


1643, Buttons: G. W. Von Nawrocki, Berlin. (C. 
Brandt, Gosenitz, Saxony). (4d. 5 Figs.}—The underside of the 
button is made with an annular tuft or raised part, diametrically 
across and through tne sides of which is screwed, rivetted, or 
otherwise fixed a rounded metal stay or crosspiece around which 
the threads are passed. A central aperture is made through the 
button, sufficiently e to allow of the passage of a threaded 
needle freely on opposite sides of the stay, or the under or raised 
part is divided so as to leave parts opposite to or — with each 
other, and the crossbar is fixed across and at right angles thereto, 
en the necessity of any hole through the button. (April 5, 
1882 





tus for 


putingehies Fires, 
{6d. 38 ige.}—Compressed 


1644. Portable Ap 
&c.: M. Vinning, don. 
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air exerts its pressure upon water in a reservoir in such a manner 


ose ped relation to the operating mechanism of the attachment- 
he att 





as to throw a stream of water through a nozzle with able 
force. (April 5, 1882). 

1646. Manufacture of Bobbins and Spools: J. 
Spence, Shipley, Yorks, [4d.)—The bobbins or spools are 
constructed of paper, paper pulp, cotton, or linen fabrics, &c., 
and are coated with dissolved shellac or other suitable varnish. 
The flanges are stamped out of a solid flat sheet formed in layers 
and pasted together. (April 5, 1882). 

1647, Manufacture of Incandescent Electric 
Lamps: St. G, Lane Fox, London. (6d. 3 Figs.)—Relates 
to the thickening of the carbon filaments at their junction with 
the connecting wires, and is an improvement upon the methods 
described in specification of Letters Patent 3494 of 1880 and 225 
of 1881. Referring to the figures, in order to cause the filament 
toadhere to the platinum spirals b, a cement is used consisting of 
Chinese ink and plumbago, or other suitable mixture, and the whole 
is then immersed in an atmosphere of coal gas or carbon compound. 
B, means of the loop i contact is made between the filament and 
one pole of an electric source, the other pole being connected 








successively with ths carbon pencils //. By this means an electric 
arc is formed between the pencil and the spiral junction, and 
carbon is deposited partly from the gas and partly from the 
pencil upon the platinum or filament at the point of contact. 
*referably the filament is thickened by this for a distance of about 
a quarter of an inch from the holder, and the deposits should taper 
towards the loop of the filament. The arrangement adapted is 


carrying out the invention is clearly shown in the accompanying | 


fezures. (April 5, 1882). 


1648.‘ Vertical Rough and Fine Grinding Mills: F. 
v.d. Wyngaert, Berlin. (0. Soldan, Frankfort-on-the-Oder). 
{2d.|—The grinding stones are only rings of stone and a scoop or 
shovel apparatus regularly feeds the mill at all points. (April 5, 
1882). 

1619. Underground Conduits for Electric Wires, 

C. $ J. Boult, London. (J. D. Thomas, New York, 
U.S (6d. 4 Figs.]}—The conduit is made of baked pottery 
clay, or equivalent earthenware, formed in hollow longitudinal 
sections laid end to end, and secured together by Portland cement. 
Each longitudinal section consists of an upper and lower half, the 
latter of which is trough-shaped with one or more compartments 
for the reception of the wires. The upper half or lid is provided 
with marginal lips overlapping the lips of the trough to which 
they are afterwards cemented. The ends of each section of trough 
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and lead break joint with the next section by means of over and 
underlying ledges which are made fast together by cement. 
Prizing notches are formed on one or both sides of the cover, or of 





the trough, to facilitate their separation when required. For the 
purpose of insulating the wires they sre preferably coated with 
india-rubber according to a precess described in an application for 
Letters Patent filed March 18, 1882. At certain intervals along 
the conduit elbow lids are introduced for ¢he purpose of tapping 
the wires. (April 5, 1882). 


1651. FireEscapeand Extinguishing A) 
W.R. Lake, ‘Lemden. (L. D. B. Shaw, U.S.A.) on 


paratus: 
< 7 Figs.) 
—A telescopiccolumn is employed for elevating a ladder to any re- 
quired height, which ladder so elevated is capable of being inclined 
in any direction towards a building in flames, (April 5, 1882). 


1652. Curbs of Roads and Footpaths: J. J. Wheeler, 
Chelsea. (4d.)—The curb is moulded of any cement or other 
suitable substance, and a channel of any section is left along its 
entire length, along which may be laid conducting wires or a tube. 
At certain intervals the curb is made in two parts, held in 
place by dowels inserted in corresponding holes in the two parts. 
(April 6, 1882). 


1654.* Felt Leathers for the Linings of Hats, &c. 
C, J. Shaw and E. Nordlinger, G Sw. (2d.]—The felt 
leathers are constructed of an outside band of leather having a 
number of fine perforations therethrough. Inside of this is an 
inner band of flannel with a band of waterproof material at the 
back. (April 5, 1882). 

1655. Water-Closets: H. Conolly, London. [4d. 
2 Figs.|\—The pan is provided with an overflow arm communi- 
cating with the flushing rim and with the pan in such a manner 
that each time the closet is flushed a certain quantity of the flush- 
ing water passes from the rim into the arm, and effectually seals 
the tap from the pan or basin tothe box of the closet. An outlet 
is provided which prevents an overflow of the basin from the 
effect of suction. (April 5, 1882). 


1656. Wheeled Gasringes and Wagons: H. J. 
Barrett, Kingston-upon-Hull, _(6:/. 6 Fins |The carriage 


t can be readily attached or detached, (April 5, 


1658." Machinery for Sewing or Rivetting Driving 
Belts or Straps: T. Wheelhouse, Baliffe Bridge, 
Yorks. (2d.)—The edges of the belt are cut straight and parallel 
to one another by revolving discs regulated and adjusted to the 
required width whilst passing through the rivetting or sewing 
machine, and the edges are rounded off by fixed knives against 
which they bear in passing out of the machine. (April 5, 1882). 
1659. Utilising the Action of Sea Waves for Driving 
: R. J. Scott, London. (8d. 10 Figs.|—The 
motion of the sea waves act on a float, which is free to rise and 
fall within certain limits whereby, through the connexion with 
apparatus or appliances, machinery may be driven. (April 5, 
1882). 

1662. Manufacture of the Wheel of Colliery 
Corves, &c.: R. Hadfield, Sheffield. (8d. 3 Figs}|—The 
wheel or under frame is cast in steel or malleable iron in a single 
casting complete at one operation. A suitable flange is cast 
around the top of such frame, which allows of the wagon body 
being attached by bolts or rivets. Small bearings are simply 
dropped in the hollow part of the frame immediately above the 
axle neok, and can be renewed in a few minutes when worn out. 
(April 5, 1882), 


1882). 


- 


1665, Producing Tannin, &c.: E. A. Brydges, 
Berlin. (A, Mitscherlich, Munden). (4d.|—Consists principally 
| in the action of sulphite of lime, dissolved in a weak solution of 
| sulphurous acid, on previously steamed portions of plants or small 
| pieces of wood, the water having a temperature above the boiling 
point. (April 6, 1882). 

3 Boilers: G. Stevenson, Airdrie, N.B. 
(6d. 10 Figs.}—Tubes are arranged in the firebox and flue, having 
the water inside of them. The outer ends of these tubes are 
carried in brickwork, or the ends may be inserted in the inner 
sides of lateral water casings, the casing being provided at their 
outer sides with bolted on covers for giving access to the ends of 
the tubes. The furnaces, flues, and other parts are arranged so 
| that the fire gases from a furnace, freshly charged with fuel, may 
| pass through another furnace, in which the fuel is in an advanced 
state of combustion. (April 6, 1882). 

1667." Tricycles and Bicycles; T. Forshaw, ry; 
| Derby. (2d.]—A bicycle constructed according to this invention 
| enables the rider to place two trailing wheels together, or to set 
| them apart, and thus convert the machine into a tricycle at will 

while propelling it. (April 6, 1882). 

1669. Tipping Frame for Wagons: R. Hadfield, 

London. oh 


2 Figs.J—A tipping frame is cast preferably of 
P 








| cast steel or malleable iron, and is affixed either by bolts or rivets 


| underneath the wagon body. Two central lugs hang on to the 
| wheel frame. This casing answers the purposes of the usual draw 
| bar, and also serves as a backbone to the entire length of the 
wagon body which it firmly supports. In the hollow part of the 
backbone at each end are placed either a spring or wood buffers, 
and thesemicircular or central part is provided with a notch for 
the reception of a lock lever which prevents the wagon tipping, 
but by depressing which, the wagon automatically tips and opens 
the door. Oneend of the wagon forming the door is separate from 
the wagon body, and is suspended from the top edge by hinges. 
This door is provided with two catches working on a bolt that 
passes through the backbone. The wagon in tipping causes the 
tail ends of these catches to come in contact with a strut bolt and 





| of __ carbon 
hydr 


liberate the door. The door automatically closes itself when the 
body is raised to a horizontal position. (April 6, 1882). 


1670. Incandescent Electric Lamps: J. Jameson, 
Newcastle-upon- e. (4d.])—Describes an improved method 
laments. The carbon is deposited from 
‘o-carbon gas of not too rich a character, under a small pres- 


| sure and a high temperature, around a matrix of glazed porcelain, 


or other refractory material. To give endurance to the hollow 


| carbon cylinder during the process of its removal from the matrix 





| 
} 


and subsequent treatment, the cylinder is filled with a tenacious 
cement, such as resin or sheHac, and while thus supported a series 
of discs are sawn or ground off by means of a hoop iron saw with 
sand and water, or by other suitable means. (April 6, 1882). 


P. A, C. de Sparre, 

(6d. 9 Figs.}—An agitator is employed in the receiver 

for mixing the salts (¢.g., bicarbonate of soda and tartaric acid) 

which produce the pressure forming gases. A safety apparatus is 

provided to allow the escape of gases when the maximum pressure 

is exceeded, and th us prevents liability to explosion. The salts 

for the production of the gases may be encl within cartridges. 

An apparatus is added to make it more easy to carry, and consists 

of a hoop which can be folded agaist the case whichrests against 
the hips. (April 6, 1882). 


1675. Slide Valves and Slide Gear for Steam and 
other Fluid Pressure es: D. Halpin, London. 
(6d. 18 Figs.]—The oe of this invention isto give to the slide 
valve a transverse motion in addition to the ordinary longitudinal 
motion by the use of one slle rod only, enabling the cut-off to 
be varied while the exhaust remains constant. Fig. 1 is a hori- 
zontal and Fig. 2 a vertical section through the valve chest, 





| and Fig. 3 is a transverse section through the crosshead guides. 


or wagon is made of detached parts, which may be bolted together | 


or taken to pieces in a few hours without the aid of skilled labour. 
It is composed of two main portions, the upper part consisting 
essentially of the bed planks, side planks, and driver's seat of wood, 
and the lower portion comprising the axles, wheels, standards, or 
supporting framework for the bed and side planks and certain 
ieee rods and stays, all preferably of metal. (April 5, 


1657. Apparatus for Automatically Pla: 
fortes, &c.: W.R. Lake, London, (/’. E. Moore, Boston, 
U.S.A.) (8d. 9 Figs.J|~Attachments adapted to be attached to 
the keyboard are constructed and arranged to mechanically strike 
the keys of the instrument in an order corresponding to perfora- 
tions in parallel rows in a music sheet, which is caused to travel in 


} 


Piano- | the framing. 








The eccentric for giving the rod R its partial rotation is linked to 
an arm F on a rocking shaft I working ina bracket projecting 
down from the framing and has fixed on ita curved arm G on 
which is fitted a slide which is inked by a connecting rod to an 
arm projecting laterally from an enlarged part of the slide rod R. 
This enlarged part of the slide rod has its end turned down s0 as 
to represent several collars which are engaged in grooves of a 
head, put on in halves, which head and also the enlarged portion 
of the slide works in a cylindrical guide K projecting laterally from 
This head is attached to the ordinary eccentric and 
does not revolve with the rod. The slide can be set either by 
hand or by means of governors at various distances from the 
fulcrum of the curved arm G, thus regulating the amount of rotation 

ven to the slide rod. The slide M and the facing N along which 
it works are made with cylindrical surfaces struck from the axis 


of the slide rod R, the slide being free to advance as the surfaces 
wear between two arms O fixed on the slide rod, as shown. The 
ports in the valve are made oblique. Other arrangements having 
the same object are described and illustrated. (April 6, 1882). 

1682. Apparatus for Working Railwa Siqueis 

e ~ (6d. 4 Figs.J—A ah, which is 
disengaged by a passing train and which latch re-engages when 
the signal lever is moved back by the signalman to the danger 
= is interposed between a signal lever, controlled by inter- 
ocking apparatus, and its signals. (April 6, 1882). 


nate Manufacture of by Peroxides “ ee ) Allee 
' Alkaline and drogen, ani ) a 
| cation of the Same: L. Mond, Northwich, Cheshire. 

(6d. 2 Figs.)—Barium peroxide is made from carbonate of baryta 
| in acupola or continuous kiln in one part of which the material 
is exposed to a great heat, so as to reduce it to caustic baryta, 
| and in another to the action of hot air to produce the barium 
| peroxide. The whole mass is then treated with water and carbonic 
| acid and is kept cool. Carbonate of baryta and a solution of 
| peroxide of hydrogen are formed. The carbonate of baryta is 
| Separated and after washing and drying is used again. The - 
| oxides of calcium, strontium, and barium are then produ by 
| treating the solution of peroxide of hydrogen with the oxides. 
| These are separated and exposed to the heat of 100 deg. C. For 
bleaching purposes the oxide of calcium is treated with water and 
added to the substances to be bleached. (April 6, 1882). 


1687. Motor for Dri Sewing Machines, Lathes, 
Tricycles, &c,: C. J. her Fg London. (2d.)—A weight 
or spring is raised or wound up by the action of a lever, and is 
caused to drive the machine. A bell rings when the weight or 


spring is nearly run down. (April 6, 1882). 


1688. Packing Cases: D. Nicoll, Westminster. [id.} 
The packing cases are manufactured from carton-pierre or paper- 
maché, &c., rendered waterproof by a suitable varnish. The 
cases are strengthened by canes split down their centres and per- 
manently fixed to the cases; they are thus made very light and 
strong, suitable for a parcels post, (April 6, 1882). 

1694. Cornice Poles, Curtain Suspenders, &c.: C. 
F. Grimmett and J. Cook, Birmingham. [6d. 12 Figs.)— 
An external spiral of variable pitch; the finer Ve of the pitch 
being at the end and the coarser at the middle is formed on the 
cornice pole. The spiral right hand from one end half way across 
and left hand for the rest, is fastened upon the cornice pole by 
means of discs, one at the middle and one at each end. The curtain 
hooks are hooked into this spiral, and by mcg | the cornice pole 
in the same manner as the roller of a window blind, the curtains 
may be drawn across the window from either side or pushed back. 
This invention also relates to the curtain suspenders, and the 
manufacture of the light spiral coils by means of a shaft in com- 
bination with aflexible mandrel. (April 8, 1882). 


1697. Incandescent Electric Lamps: The Hon. 
R. Bro and F. A. Ormiston, London. (6d. 
10 Figs.J|—By this system of manufacture the small tube used for 
exhausting the globe is attached to the olosed end of the cylindrical 
stem instead of to the bulb, and the appearance of the lampthereby 
improved. In Fig. 1 two conducting wires C which have each 
been coated for part of their length with a covering of glass C! are 





Fig.1 Fi 





Fig.3. 
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passed into the oval end of a glass tube B, and their glass covering 
is made to adhere to the end of the tube, which isthen heated and 
closed. It will then appearas shown in Fig. 2, when asmall glass 
exhausting tube is sealed to the rounded portion of the end, as in 
Fig. 3. The tube is at this stage cut off at the section shown atc d 
(Fig. 1), a filament inserted, and the lamp finished off as illus- 
trated in Fig. 4. The next operation is to exhaust the air through 
the small tube Din the ordinary way, and to seal off the tu 
when the operation has been carried on for a sufficient time. 
Figs. 5 and 6 represent the method adopted for connecting the 
ends of a carbon filament to the ends of the conducting wires. 
Each wire near its end is filed away on one side, and a small coil 
of thin wire E is slip’ upon the conducting wire as in Fig. 5. 
An end F of the filament is then held against the side of the wire 
and the small coil slipped over it, as indicated in Fig. 6. The 
small coil E is then coated with a composition consisting of a 
mixture of iron filings, sulphur, and sal-ammoniac for the purposes 
of filling the interstices and making a better electrical contact. 
(April 8, 1882). 

1702. Rotary Motors: W. J. Gurd, Sarnia, Canada. 
(6d. 7 Figs.|—A wheel carrying sliding buckets, upon which the 
fluid pressure acts, is mounted to work within a cylindrical 
casing, the sliding buckets being exposed to the inflow and receded 
near the eduction orifice by the action of cams and cranks. 
(April 8, 1882). 

1703. Projectiles for Ordnance: E. Palliser, Lon- 
don. [6d. 6 Figs.)—These have an outer jacket or casing shrunk 
ontothem, which becomes stripped off upon striking an armour 
plate, thus allowing the stripped projectile to have a penetrative 
force of a larger one, or that due to the size of the projectile before 
being stripped. (April 8, 1882). 

1705. Condensers for Steam es: A.M. Clark, 
London. (R. £., M., and M. Williams, Grass Valley, Cal., 
U.S.A.) [4d. 2 Figs.}—The apparatus comprises an injection 
cylinder and an air cylinder both mounted upon a hollow base by 
which they communicate. The injection cylinder is connected 
with the exhaust and is provided with a pipe controlled by a valve 
for the supply of injection water. (April 8, 1882). 

1726. Electrical Ap; tus for Signalling on Rail- 
ways: Tyer, London, [6d. 7 Figs.|—Consists in im- 
provement in the construction and arrangement of the apparatus 
described in the specification to letters patent granted to the 
inventor dated 1st July, 1881. For the purposes of effecting a 
make and break of electric contact by the e of a train over 
a certain part of the rails the following arrangement is employed. 
At the side of the line is mounted on a horizontal axis a perma- 








nent magnet weighted so that it lies horizontally, or nearly so, 
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and near the axis over the magnet, but not touching it, is 
arranged an adjustable stud depending from a bracket clamped 
to the rail, so that, on the rail being deflected by the passage of 
a train, the stud presses on the magnet and causes it to swing 
through a considerable arc. Near to the end of the magnet, 
enclosed within a weather-tight case of non-magnetic material, 
is mounted upon a horizontal axis another magnet provided with 
suitable arms for making or breaking contact by pressing 
together or separating spring contacts connected to the external 
circuit. The magnet within the case presenting its poles towards 
those of the external magnet follows the movements of the latter 
and is consequently rocked upon its axis by a — 
and makes or breaks the contacts as the case may be. In 
the specification referred to above is described an apparatus in 
which a polarised relay, for determining which of two coloured 
lights should be displayed as a signal, is combined with 
another relay for opening and closing the signalling and — 
ing circuits. In the present invention this apparatus is simplified 
by dispensing with one of the electro-magnets in a manner 
fully illustrated. The ihvention also relates to a commutator by 
the use of which the signalman by the movement of one of his 
signal levers may operate the electric circuit’required by the em- 
ployment ofa single line wire. (April 12, 1882). 

1742, Preparation of Creams or Beverages: F. P. 
Be Brussels, (4d.)—Is obtained by boiling down sugar and 
mixing therewith juice of fruits or other alimentary or aromatic 


substances. (April 12, 1882). 

1775. Bl Hemp and Flax for Paper 
Making: A. C. Henderson, London. (4. Demeurs, 
Huysinghen). [4d.}~-The improvements consist in suppressing 
the bleaching by gaseous chlorine which follows the reduction of 
the rags to half stuff by substituting for it a solution of chloride of 
lime. (April 14, 1882). 





1798. Boots and Shoes: J. Wetter, London. (S. K. 
Hindley, Massachusetts, U S.A.) (4d. 1 Fig.]—The upper is joined | 
to the insole and outer sole in a peculiar manner, the insole being 
extended between the upper and vamp and the outer sole to their 
edges. (April 15, 1882). 

1817. Obtaining Crystallisable Sugar from Raw | 

ar; J. H, Johnson, London. (4. Wernicke, Halle-on- | 
the-Saale, Prussia,and W. Pyitzinger, Prague, Austria), 


then drained, the residuc of acid and water is afterwards evapo- 


rated for the purpose of recovering the acetic acid coming from the | 


| half-year of 2404/. 


sugar. (April 17, 1882), 

1851. Insulated Supports for the Communicating 
Wires of Telephones: C. Curtoys, London. [4d. 4 Fiys.] | 
—The end of the insulator stalk a not shown is roughened and is | 


{andra Dock. 





cemented into a roughened hole in the insulator B. The screwed 
end a2 may be replaced by a plate with holes for screws or nails. 
(April 18, 1882). 

1929. Socket Slides for Supporting Shop-Window 
Arms, &c.: W. Randle, ham. (6d. 26 Figs.|— 
A cylindrical tube of brass or other ductile metal or alloy is drawn 
through plates of a desired shape. Mandrels having the desired 
shape are placed inside the tube during the drawing. The drawn | 
tubing is then cut transversely into lengths, and the said lengths | 
are converted into socket slides. (August 22, 1882). 

1849, Bessemer Converters : S. G. Thomas, West- 

r. (6d. 4 Figs.}—On the front side of the vessel is the 
tapping hole and on the opposite side a row of side tuyeresof large 
diameter. The vessel is arranged on two rockers, one on each 
side, so that the vessel may be readily tipped to one side or the 
other by a very slight force. When the vessel is rocked by a lever 
or otherwise into its inclined tipping position, the tuyeres are 
lifted clear of the metal, and the blow can be instantaneously 
stopped at any desired point. (April 25, 1882). 

2240. Locks: M. Gilmour, Paisley, N.B. [6d. 4 Figs.) 
—A stamped plate which has three oblong holes in it for the bolt 
of the lock to slide through holds together the whole of the fock- 
ing mechanism, so that the said mechanism and plate can be 
separated from the stock as one piece. The bolt has a slit hole 
in it with a projection on the side of the hole for the catch of 
the player. The spring and player are made in one piece and 
fixed to the stamped plate at one end by'a stud, and the other end 
is bent down and works through the slit hole in the bolt by turn- 


ing the key. (May 11, 1882). 
and Cooling; H. J. 
H. C. ey, Bufalo, U8 A.) [6d. 


3445. Apparatus for 
Haddan, London. (Ff. ] 
6 Figs.|—An endless apron composed of properly disposed con- 
necting links and a series of horizontal slats so constructed to 
operate within a closed compartment into which the drying or 
cooling medium is forced by suitable mechanism. (July 20, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








NOTES FROM THE SOUTH-WEST. 

Stoppage of a Colliery.—The men in the employment of 
the Maesteg Dyffryn Rhondda Colliery Company were paid 
off at the latter end of last week. The colliery is in the 
upper part of the Llynvi Valley. The cause of the 
stoppage is not known. A lage new engine-house has 
recently been erected, and the general aspect of affairs 
was encouraging. The suspension of operations, however. 
is not on account of any financial difficulty. The coal 
worked has not been as remunerative as the company 
anticipated, and the directors contemplate a scheme 
which will make the works more profitable. 


The Forest of Dean.—A series of meetings which have 
been held by the Dean Forest miners were brought to a 
conclusion on Saturday night. It was stated that the 
miners have declined to accept the wages basis as the one 


[2d.}— | 
The sugar is mixed with acetic acid in a stirring apparatus and | 


} 





under which the recent advance of 5 per cent. had been 


given. A hope was expressed that the masters would 
receive a deputation of men to discuss the question. 


Nantyglo and Blaina Iron Works Company (Limited).— 
The position of this company wonld appear to be improv- 
ing. On Saturday the directors paid a feit-vensty dividend 
at the rate of 4 per cent. per annum upon its 8 per cent. 
preference shares. 


Newport.—Animation still characterises business at this 
port. Although the quantities of coal, &c., cleared each 
week may vary, yet a good regular business is being done, 
both on home and foreign account. Prices both of steam 
and house qualities are fully maintained. Manufactured 
iron and steel are firm, and local producers have several 
affairs in course of negotiation. The only important 
branch of industry which does not appear permanently 
able to hold its own is tin-plates, in which a drooping 
tendency isagain remarked. Last week’s clearances com- 
prised 42,790 tons of coal. The clearances also comprised 
4459 tons of iron, &c., to the following destinations : 
Aarhuus, 1350 tons; Cienfuegos, 423 tons; Maccio, 366 
tons; Baltimore, 1840 tons ; Monte Video, 480 tons. The 
imports included 10,785 tons of iron ore from Bilbao, and 
530 tons from other sources. 


Gloucester and Birmingham Navigation Company.—The 
half-yearly meeting of this company was held at Gloucester 
on Wednesday, Mr. A. J. Stanton presiding. The 
directors report stated that an understanding had been 
effected with the Bristol ports on the subject of tolls, and 
although the arrangements were not entirely satisfactory 
to the company, it had stopped ruinous competition and 
fully restored to each port its legitimate traffic. It came 
into operation June 13. <A revival of trade activity 
happily coincident with this, had increased the revenue of 
the company, and enabled it to pay at the close of the 
half-year the dividend in full for the year on preference 
stock B., and 1 per cent. on preference stock C. The 
chairman moved the adoption of the report, and said 
there was an increase in the company’s receipts for the 


Newport Dock Company. —The half-yearly meeting of 
this company was held on Thursday. he chairman 
stated that the directors proposed making a lock 500 ft. 
in length, and of the same depth of water as the Alex- 
It would be equal to any lock in the 
Bristol Channel, and would give the utmost possible 
depth of water. he company had an ample depth of 
water inside the dock. As to the enlargement of the 
dock that was a matter for future consideration. 

Discovery of Coal.—<A fine seam of coal has been struck 
atthe New Park Pit, now in course of sinking, and the 
property of the Ocean Company. It is intended to con- 
tinue the sinking operations. 

Working Hours on the Taff Vale.—The directors of the 
Taff Vale Railway have replied to their tmployés that 
they cannot reduce the week’s work to sixty hours, but 
they leave the matter in the hands of the general manager, 
with the hope that undue length of time may be avoided. 

Midland Railway.—The Midland Railway Company 
has at last taken decisive steps for constructing a proposed 
line from Dudbridge to Stroud, tenders for the work 
having been sent in this week. The project has been 
talked of for a considerable time, but as yet nothing has 
been known. ; 


FOREIGN AND COLONIAL NOTES. 

Russian Steel Rails.—The first steel rails turned out at 
the Alexandrowsky Works contained 0.15 to 0.20 per 
cent. of phosphorus, carbon 0.25 per cent., and manganese 
0.45 per cent. As rails of this composition would not 
stand the extreme cold of the Russian winter, the pro- 
portion of iron rails and pig metal was reduced, that of 
steel scrap being correspondingly increased. The amended 
charges were made as follows: Pig iron, 15 per cent. ; 
steel scrap, 66 per cent. ; iron rails, 15 per cent. ; spie- 
geleisen, 1 per cent. ; and ferro-manganese, 3 per cent. ; 
thus giving a total product of, with 0.08 to 0.10 per cent. 
of phosphorus, 0.3 to 0.4 per cent. of carbon, 0.8 to 0.9 
per cent. of manganese, and only traces of silicon. 


The World’s Lead Production.—The following table, 
showing the production of lead in European countries in 
1881, has been compiled by Mr. Landsberg, director of 
the well-known Stolberg Company: Spain, 120,000 tons ; 
Germany, 90,000 tons; England, 67,000 tons; France, 
15,000 tons; Italy, 10,000 tons; Greece, 9000 tons; 
Belgium, 8000 tons; Austria, 6000 tons; Russia, 1500 
tons ; total, 326,500 tons. Mr. Landsberg estimates the 
production of the United States at about 110,000 tons; 
and disregarding the production of Mexico, South 
America, Canada, and Australia as inappreciable, he 
estimates the production of the world at something over 
400,000 tons. 


Queensland Railways.—Of the railway works in progress 
in Queensland, the first section of the Fassifern line was 
ready for traffic, but the date for opening it had not been 
fixed at the last dates from Brisbane. The Hamilton 
branch of the Sandgate line had also been finished, with 
the exception of laying down a siding or two, and would 
shortly be thrown open for the accommodation of the 
suburban traffic. The works connected with the short 
branch from Oxley to South Brisbane are being pushed 
on, and the heaviest job cn the line—a tunnel under 
Vulture-street, South Brisbane—is making satisfactory 
—- A good deal of work has also been done on the 
atest extension of the western line—that from Roma to 
Mitchell. The line is for the most part what is termed a 
surface railway, the heaviest work being the flood open- 
ings. A considerable distance of the line hes been formed 
and about five miles of the permanent way laid. Opera- 
tions have also been commenced on the first section of the 


branch from Toowoomba to Highfields, the contract for 
which was recently let. The railway in course of con- 
struction from Maryborough to the Burrum is also being 

ushed on, and, with the exception of the bridge over the 

urrum, 16 miles fronr Maryborough, will probably be 
ready for traffic in about three months. It is expected 
that the Northern Railway, at present open as far us the 
Ravenswood Junction, 53 miles from Townsville, would 
be opened as far asthe Burdekin River, about 14 miles 
of Charters Towers, during July. 


Railway Improvements at Brisbane.—In a few months 
the people of Brisbane and suburbs will have the ad. 
vantage of a Government tramway from the Roma Street 
Railway terminus to Petrie’s Bight, rid Ann-strect, 
This work is being done under the supervision of the 
city engineers, although at the cost of the Government : 
and so much progress has already been made as to show 
the visitor that the gradients will be much less severe— 
the steepest being 1 in 25—than any one accustomed to 
Ann-street in its old form would have anticipated. Act- 
ing upon experience gained on the Sydney tramways, the 
chief engineer has determined not to put down grooved 
rails, but to use ordinary railway rails of 41} 1b. to the 
yard, and to form the grooves by using inside or guard 
rails. These latter, with improved motors, are ome 
built by Messrs. Hudson Brothers, of Sydney. The tram- 
way will, however, be a railway phocks of ‘carrying the 
ordinary locomotives, trucks, and carriages, but guarded 
on each side in such a manner as not to interfere with 
ordinary vehicles. The motor and tramcars will ordi- 
narily be used, however, as more convenient than loco- 
motives and trains for passenger traffic, and they will 
stop at the intersection of each street. At first it is only 
intended to provide for the suburban traffic. 


Railway Progress in Mexico.—Mexico has now 1563 
miles of railway completed, besides 87 miles of street 
railways. Although construction is less rapid in Mexico 
than in the United States it is still not = any means 
sluggish. Besides the English line to Vera Cruz, there 
are now three companies running out of Mexico—the 
Central to Leon, the Morelos to Cuatla, and the National 
to El Salto and also to Toluca—the last almost as marvel- 
lous a piece of engineering as the English line. The 
mileage of these lines is as follows: Mexico to Leon, 
254 miles ; Mexico to Cuatla, 85 miles ; Mexico to Taluca, 
45 miles ; Mexico to El Salto, 51 miles ; Mexico to Puebla 





and Vera Cruz, 292miles. Total, starting at Mexico, 
| 727 miles. Vera Cruz, besides the Englich line above, 
has mileage completed to Jalapa and Coatepec, 89 miles ; 
| to Medellin, 13 miles; to Alvarado, 15 miles; to Chalchi- 
comula, 11 miles, The longest completed lines, besides 
| those just mentioned, are those from El Paso de Nelto, 
| nearly finished, to Chihuahua, 223 miles; from Nuevo 
| Laredo towards Monterey, 110 miles or more miles 
| finished, and from Guaymas towards Las Nogales, 170 
| miles built. 


j ae ; 
| Monster Steam Whistles.—The Eaton, Cole, and Burn- 


| ham Company, of 56, John-street, New York, have just 
| completed a monster brass steam whistle. The bell is 
| 20 in. in diameter, and } in. thick, and 27 in. long, and is 
placed 5in. from the cup which delivers the steam. The 
whistle stands 4 ft. 9 in. high from the bottom of the valve 
| to the top of the knob. The valve is of the ordinary 
| sprin z pattern, and is 4in. in diameter. The weight of 
| whistle and valve is 400 lb. It has not yet been tested, 
| but it is evident that the tone is a very deep one, appa- 
{rently G. The spindle is 8} in. in diameter, about the 
size of an ordinary whistle. It was made by the company 
at the factory in Bridgeport, Connecticut, and was 
ordered from them by Manning, Maxwell, and Moore, of 
Liberty-street, fora Montreal firm. It will be used by 
the largest sawmill in Canada. The mill has been 
totally destroyed by fire several times. The proprietors, 
in order to guard against future destruction of property, 
ordered the whistle. In case a fire breaks out, all 
employes of the mill and the various fire departments in 
neighbouring towns will be summoned by the big whistle. 
It is also to be used by a system of signals to give orders to 
wood choppers and employés at a distance. The whistle, 
which is of brass throughout, cost 500 dols. New Bruns- 
wick, New Jersey, has a steam whistle whose deep bass 
notes are as familiar as sunrise to farmers within a radius 
of thirty miles of the town. The people of Bay Ridge, 
Long Island, regulate their clocks and watches by its 
accurate blasts. On calm, pleasant days, it has been 
heard at the Battery. The ocean and Sound steamers 
have whistles, from 8 in. to 12 in. in diameter, that can 
be heard from ten to twenty miles. There is a heavy 
toned whistle at Sandy Hook, about 15 in. in diameter. 
Many of the coal mines of the United States have big 
whistles to warn miners of impending dangers, and to 
indicate the time for beginning and quitting work. None 
of these whistles, however, compare with the monster 
just finished. Its noise will probably be greater than 
anything in its line, always excepting the steam sirens of 
the United States Lighthouse Board. 


American Telegraphy.—The network of electric cables 
and overland wires which is being thrown round South 
America and the Central American States, to bring them 
into direct communication with New York and centres 
of the telegraphic system is fast approaching completion. 
Before the close of next month, the principal sections of 
the Pacific Coast, extending as far down as Callao, where 
a connexion is made with an English line to Valparaiso, 
and thence across the continent to Buenos Ayres, will 
all be opened for business. Other connexions with 
Ecuador, Venezeula, and points in Central America, are 
not less important. The exclusive connexions referred to 
above comprise no less than 20,000 miles. The next 
movement will be the establishment of a connexion with 





Para in Brazil. 
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THE GORDON DYNAMO-ELECTRIC MACHINE. 
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Mr. Gorpon’s dynamo-electric machine recently | 
completed at the works of the Telegrapli Con- | 
struction and Maintenance Company, Greenwich, | 
is without doubt the largest which has yet been | 
constructed. The object of the inventor was to | 
produce a plant which would take as it were the 
place of large gas works for supplying light from 
u central station, and all who have seen the machine 
and its achievements must admit that he has been 
experimentally successful. 

Mr. Gordon has designed the machine we illus- 
trate to supply from 5000 to 7000 Swan incandescent 
lights of 20-candle power each; and he has con- 
structed it after a model which may admit 
of yet much larger sizes being made. This last 
consideration involves difficulties of its own, for 
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it is a fact too often lost sight of by inventors, 
that a small machine may work very well, whereas 
a large machine made on precisely the same plan, 
will not prove economical. There are several 
reasons for this ; for example, in a small machine, 
the metal parts of the armature other than the 
conducting wire upon it, can without weakening 
the armature be so disposed as not to do any mis- 
chief, either electrically or magnetically. 
machine, whether electric or not, which has to 
absorb say from 600 to 1000 horse power, must 
have great strength and rigidity in its revolving 
parts In the case of a dynamo there would be 
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In the new machine the inducing magnets are 
revolved and the induced coils are fixed, a principle 
which has been followed before by other inventors. 
Such a plan allows the revolving wheel in the Gordon 
machine to be built up of massive wrought-iron 
plates. A disadvantage of machines in which the 
armature itself moves, is the difficulty of construct- 
ing a suitable rubbing contact for currents of from 
1000 to 10,000 ampéres or more in strength; but 
when the magnets themselves are caused to revolve 
this difficulty does not appear. A further difference 


| in the pattern for large and small dynamos is to be 


in the fact that about the same electro- 


found 


great difficulty in obtaining the necessary strength | motive force is required whether the dynamo be 


of armature, if no metal except the conductor was | large or small. 


allowed to move through the magnetic field. 





The armature of a small dynamo 
is wound with a great length of fine wire ; but the 
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conductors on the armature of a large machine must 
be much shorter and of much greater sectional 
area. Inthe machine about to be described the 
conductor is about 130 ft. long and has a total cross 
section of 3.44 square inches. 

These short, thick conductors may be constructed 
in two ways: either they may be made of copper 
rod or ribbon, or they may consist of a great 
number of separate coils of wire of moderate dia- 
meter, all connected ‘in quantity.” The latter 
plan has been adopted in the Gordon machine 
where there are 128 coils each wound with about 
130 ft. of No. 7 copper wire, and all the coils 
are connected in quantity. The diameter of each 
wire is 0.185 in., and its cross-section is .0269 square 
inch, giving 3.44 square inches for the cross 
section of the conductor on the total number of 
coils. 

The use of ribbons of copper has been recently 
patented in a well-known machine, but we under- 
stand that Mr. Gordon tried and abandoned this 
plan. He found that in employing a wide ribbon 
of copper the zones furthest from the poles of the 
inducing magnets are moved through a sensibly 
weaker magnetic field than the parts near to the 
poles, and hence a comparatively small electro- 
motive force is excited in them. This gave rise 
to what may be called ‘‘ electric eddies” within the 
ribbon, and the result in his experiments was that 
though an enormous quantity of horse power was 
absorbed by the machine, very little current was 
available at the ends of the ribbon. On the other 
hand, in a few minutes clouds of smoke rising from 
the coils proclaimed the fact that the induced 
current in the form of eddies was wasting itself in 
heating up the coils. 

In small machines these eddies are not serious, 
but they are, in Mr. Gordon’s opinion, a fatal 
objection to the use of copper ribbons for large 
machines. These are some of the considerations 
which have guided Mr. Gordon in designing the very 
fine machine which we illustrate on page 467. It 
consists of a strong revolving wheel W built up of 
wrought-iron boiler plates, and consisting of two 
central discs A and two hollow cones B, whose bases 
fit upon the central discs. The main shaft C passes 
through the apices of these cones. The discs are 
kept apart at the rim by a wrought-iron ring, and 
at the centre by a cast-iron distance piece. The 
cones and disc are separated at the centre by 
massive cast-iron bosses, and the whole frame is 
properly strengthened by angle pieces. 

This ring carries a series of thirty-two electro- 
magnets M M round its periphery, the bobbins 
forming the poles projecting from its sides. The 
poles run alternately ‘‘ north” and ‘‘ south” on each 
side. These magnets are formed of cylindrical 
wrought-iron cores fitted with brass bobbins con- 
taining the coils. Pole-pieces of boiler plate made 
in the form of a Y with sides following radii of the 
wheel are fitted to the magnets. The shaft runs in 
bearings of phosphor-bronze carried by the side 
frames H, and there is a large opening in the sole- 
plate of the machine, allowing the wheel to turn in 
a pit below the machine, so as to bring its centre 
of gravity low and increase the stability of the 
structure. 

The end thrust is taken by two loose iron collars 
placed on the shaft and pressed gently against the 
inside ends of the journals by set screws projecting 
from the ends of the cast-iron bosses. The collars 
arry contact rings for conveying the exciting 
current to the magnets. These rings are of 
phosphor-bronze, and insulated from the iron 
collars by split rings of vulcanite. The usual copper 
brushes press on the contact rings, and convey the 
exciting current tothem. The electro-magnets are 
all connected in series, so that the current from the 
exciting machines flows right through them. At 
Greenwich these machines are the ordinary Biirgin 
type, supplied by Mr. R. E. Crompton. 

The revolving wheel thus constructed turns 
between two parallel sets of fixed coils F F carried 
by the cast-iron frame, which is made in three 
seginents, one smaller than the rest. This segment 
can be removed to allow of a defective magnet being 
got at by revolving the central wheel until the 
faulty magnet comes in sight. There are 128 fixed 
coils in all, or sixty-four on each side, and these are 
acted on by the thirty-two poles of the magnet 
wheel facing them. There is thus twice the number 
of fixed coils to moving magnets. If the machine 
had an equal number of coils and magnets the 
induction of one coil on the next would be 
such as to reduce the efficiency of the machine, so 





that if a certain number of lamps were being fed 


by one coil, the closing of the circuit in the one 
next to it on one side would reduce the light of the 
lamps on the first coil by about 25 per cent., and 
closing the circuit of the next on the other side 
would still further reduce it by a like amount. This 
is due to the fact that as the currents in contiguous 
coils circulate in opposite directions, they are in the 
same direction in those parts of the coils nearest 
each other; and as they increase together they 
retard each other mutually. 

In the new machines the coils are painted red 
and blue alternately, and the red coils form a sepa- 
rate circuit from the blue ones. The magnets act 
alternately on the red and blue sets. For instance, 
when the poles of sixteen magnets are having their 
maximum actions on the red coils 1, 3, 5 up to 31, 
the other blue coils 2, 4, 6 up to 32, are practically 
idle, and act as a metallic screen to the injurious 
induction of the red coils on each other. Coils 1 
and 5 still tend to reduce the current in 3; but 
being separated from it by the thickness of coils 
2 and 4, their action is so small as to be unnotice- 
able. Coils 1 and 3 induce electromotive forces in 
the two sides of 2, but these are equal! and in oppo- 
site directions and so annul each other, leaving coil 
2 undisturbed. 

In coupling several coils together, either in quantity 
or series, the red coils are only connected with red 
coils, and the blue with blue ones. Each coil can 
be used to feed a separate lamp circuit, or groups 
of coils can be joined together at will; but in 
general practice the coils would be connected in 
series in two separate circuits, the red in one and 
the blue in the other. 

To economise space these coils are made wedge- 
shaped, with their sides radial to the centre of the 
shaft. The coils are of wrought iron, as Mr. Gordon 
finds it capable of higher magnetisation than cast 
iron. The flanges F F of these fixed coils next to the 
revolving wheel are of German silver, a material 
which has great rigidity and a high resistance to the 
circulation of induced currents in it. To further 
prevent the circulation of these currents the flanges 
are slotted in the manner shown at right angles to 
the direction such currents would take. 

These coils are fixed to the cast-iron frame by 
prolonging the cores outward, and securing them to 
a fixed iron ring-shaped plate. To prevent the 
wastage of power by inducing currents in this plate 
it is set back from the coils toa calculated distance, 
which reduces the induction currents in the plate 
to nearly nil for the whole of the coils, and thus the 
frame does not develop heat. Blocks of wood are 
inserted between the plate and coils to keep the 
frame rigid. The clearance between the revolving 
wheel and fixed coils is about 4 in. 

All the bobbins, both of the magnets and fixed 
coils, are wound with No. 7 eopper wire, having a 
double covering of cotton. The bobbins, when 
wound, are completely soaked in shellac varnish, 
and baked in it ata high temperature. They are 
then painted over with asbestos paint, the parts 
liable to heat receiving several coats. This paint 
is peculiarly serviceable in such a case as it does 
not tend to blister. 

As to'the scale on which the machine is con- 
structed, the diameter of the revolving wheel is 
8ft. 9in., and its weight seven tons. The sole- 
plate is 13 ft. 4in. by 7 ft., and the total weight is 
about eighteen tons. 

The current is an alternating one, and therefore 
is not adapted to charge secondary batteries ; but 
the alternations are so rapid, and the machine so 
manageable, that accumulators are not strictly neces- 
sary to it, since it can be kept going by day, sup- 
plying a few lights with a proportionate absorption 
of energy. 

The machine reflects great credit on its con- 
structors, and those gentlemen who have assisted 
Mr. Gordon in executing it, more especially Mr. 
Willoughby Smith, Mr. H. Clifford, the manager 
of the Telegraph Construction and Maintenance 
Company, and Mr. Lucas. A new non-condensing 
engine of 130 horse power nominal is now being 
designed for it by Mr. R. E. Crompton and Mr. 
Gordon. 

The machine is now at work lighting the entire 
factory and grounds of the Telegraph Construction 
and Maintenance Company at East Greenwich, it 
having been entirely built on the premises. There 
are 1300 Swan lamps of 20-candle power each, 
distributed through the premises, among the various 
fitting shops, cable machines, testing rooms and 
offices, as well as the avenues of approach, where 


the lamps are enclosed in sets of four within ship's 








lanterns to serve as street lamps. 

The works of the Telegraph Construction and 
Maintenance Company, the successors of Glass 
Elliot, and Co., of first Atlantic cable fame, are 
themselves of great interest. Not only are sub- 
marine cables manufactured there, but cable ships 
are repaired, buoys, grapnels, and chains are forged 
and testing apparatus made. The electric lamps 
shed a brilliant light through the fitting shops and 
cable factories, standing the jar of the machinery 
quite well, and enabling the workmen to do better 
work by showing up any flaws in the job. This is 
partly due to the fact that the electric lamps can be 
distributed about a machine in a far more com- 
modious manner than gas or oil lamps. They can 
be projected from standards or hung in corners, so 
as to light up every part of the mechanism. 

It has been stated that alternating currents pass. 
ing in the streets disturb telegraphic communication, 
but the cable tanks and testing rooms are lighted 
by such a current at Greenwich, and the electricians 
report that no disturbance of the testing operations 
has resulted from it. It might have happened that 
the rapidly changing currents would induce corre- 
sponding currents in the coils of cable in the tanks, 
and thus the tests be interfered with much in the 
same way as earth currents sometimes interfere with 
the tests of submerged cables, but such has not 
been found to be the case, and the reason may lie 
in the undulating wharacter of the currents in 
the Gordon machine, and their very rapid succes- 
sion one after another due to the large number of 
coils employed. 

The works consist of many detached buildings 
spread over fourteen acres of ground, running 476 
yards back and 196 yards along the river side. 
They may therefore be considered for the purposes 
of experiment as a small town. Any number of 
the 1300 lamps down to two can be turned on or off 
independently of the rest, and by a slight alteration 
of the connexions they can be arranged to be put 
out singly. 

The machine is now driven by a ‘picking up” 
engine taken from the company’s cable steamer Cala- 
bria, and was designed for hauling in submarine cable 
from the sea in repairing operations. It is not at 
all well adapted for the work it has to donow, and 
will be replaced by another soon. The dynamo is 
coupled direct to the engine, and the horse power 
used is regulated from the photometer room accord- 
ing to the number of lamps lit. The present speed 
of the dynamo is 140 revolutions per minute, but 
200 revolutions will be the working speed when the 
new engines are completed. This will supply a 
current capable of feeding from 5000 to 6000 lamps. 
It is stated that when 134 horse power is being 
absorbed in the main engine and five horse power 
in the exciters, the efficiency is 94 per cent., that is 
to say, this percentage of energy is obtained in the 
lamps in the form of lighting current. 

In feeding the 1300 lamps at Greenwich the 128 
excited coils are joined up four in series, and thirty- 
two in quantity. The current in the magnets from 
the two Biirgin machines is about 17 amperes, and 
the electromotive force is about 88 volts. The 
current in each armature wire is 24} amptres. For 
a larger number of lamps all the coils will be con- 
nected in quantity, and the speed will be 200 revo- 
lutions per minute, the current in the magnets 
being about 48 ampéres with the same electromotive 
force as before. Then with 5200 lamps in circuit 
the current in each armature wire will be 24} 
amperes as before, but this wire will easily carry 
40 amperes, which Mr. Gordon reckons will 
feed 8600 lamps. However, to keep this parti- 
cular machine well within its working power it 
is not proposed to connect more than 5000 lamps 
to it. 

It will be seen that the speed of revolution is a 
slow one compared with that of other dynamos, and 
hence the machine is less likely to deteriorate. 
When more current is required the power of the 
exciting magnets is increased by increasing the 
exciting current. This is done in a dark room near 
the machine, in which a photometer is kept, and 
through which pass the steam pipes of the ‘two 
engines driving the dynamo and ‘the exciting 
machines. A view of this regulating chamber is 
given on page 467. The regulating apparatus consists 
of a shadow photometer P, a pressure gauge G, a 
Hearson strophometer 8, a Perry and Ayrton 
ammeter A, and stop valves applied to the steam 
pipes I I', with their wheels W W' go placed that 
aman can control them while reading the photo- 
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meter. The steam gauge indicates the pressure of progress towards completion, it is proposed, as in the 


‘ Oi f which feeds both engines. | °riginal design of Mr. Fowler, to construct at these ports 
steam in the boiler of which feed g what may be termed marine termini ; vessels of the class 


The strop or nf" — the a ™ — hereafter described are proposed to be moored in canals or 
per minute of the large dynamo, and the ammeter | pecesses under the 
shows the strength of current in the exciting | railway station, and to meet the tidal variations of level 
magnets. One valve wheel, W!, works the stop|the trains will be placed on platforms worked by 
valve of the engine driving the generator, and | hydraulic power, which can be rapidly adjusted to the 
: ee é Os. SAB ERE: he | level of the main deck of the steamer, which will be pro- 
the other, W, works that of the —- driv ing the | vided with a continuous railway having spacious platforms 
exciting dynamos. The control 1s effected in the | on each side, together with all the accommodation pro- 
following manner : Two Swan lamps are fitted Up | vided in a first-class railway station, so that passengers 
on the photometer table, one in the red circuit and | leaving the carriages may retire into waiting or refresh- 
one in the blue. By means of suitable switches | ment rooms or ascend in fine weather to the spacious pro- 
the current is turned on one of these lamps, and | poanagterchs | en Be ac _ — Bay eet ol 
the intensity of the shadow cast by it on the screen | lademticas Secu tite Garena ta wemineeds cal anueeal ad 
of the photometer which is compared with that | their destination, in short, the sea passage would simply 
thrown by a standard candle C. If it is too dim, | be a to an hour’s detention at a first-class rail- 
showing that the lamp is too feeble, the operator | Way Station. v7 : 
turns the valve wheel W of the engine driving the | ,,Lbe steamers are proposed to be 470 ft. in length and 
: ° ° -,°. | 60 ft. actual beam, or 86 ft. across the paddle-boxes, 
exciter, and admits more steam, thus quickening | 


P yvqpawery of a roof as in an ordinary | 9 


the engine and the exciting machines. The result 
is that the exciting currents in the magnets are 
increased in strength as the ammeter in circuit 
shows. The intensification of the magnetic field of 
the generator which ensues, of course causes the 
generator to go slower, but this slackening of speed 


registering 6000 tons burden, with engines of 12,000 indi- 
cated horse power, the draught of water loaded to be 12 ft., 
| the vessels to be double-ended with disconnected paddle 
| shafts, the engines working independently of each other, 
the estimated speed of the vessels being 23 statute miles 
per hour, the voyage from Calais to Dover would occupy 
| about that period. For the night passage the electric 
light would be used not only for the purpose of safely 


is corrected by admitting more steam to its driving | navigating the vesels, but also for the comfort and con- 
engine by working the other valve wheel W'. The | venience of the passengers. _ rear 
strophometer indicates when the old speed has | During the protracted Parliamentary inquiries in 1870 
es cht oa i hot t Se teak and 1872 before Committees of the Lords and Commons, 
been regained, and the photometer shows tha | particularly during the latter year, it was given as the 
the lamp has recovered its normal brightness. If | opinion of the most eminent shipbuilders and naval com- 
a lamp should become too bright the same pro- | manders in the kingdom that vessels of this magnitude 
cess in the contrary direction is followed out, could be constructed and trimmed so as to be but little 
and one circuit after the other is tested thus by | “fected by the heaviest Channel seas, and this fact is 
2 thecitihen Themed eft 8 re borne out to a great extent in the case of the cable screw 
means OF She t . i Rpe ie generator | steamer Faraday, 360 ft. in length and 52 ft. beam, pro- 
18 kept practically constant, the regulation being | vided with bilge keels. Movement in this vessel is scarcely 
effected by increasing or diminishing the strength | perceptiblein the heaviest Channel seas, and it may there- 
of current in the exciting magnets. This mode of | fore be confidently affirmed that vessels of much greater 
regulation allows of a great number of lights being | length and beam will practically be devoid of motion 


° . under similar conditions. 
put out at a time, and enables the machine to | With these improved arrangements, it is the opinion of 


feed few or many. To avoid any sudden change of | most competent authorities that the journey from London 
light in regulating, a slow motion is given to the | to Paris may be performed within a period of eight hours, 
valve wheels by means of tangent screws T T! turned | and as regards goods traffic, by its transmission to and 
by hand. from England and all parts of the Continent without 
| change of wagon or breaking bulk, a great saving will be 
| effected in time and money, which, together with the 
| improved passenger service, would it is confidently antici- 
meee result He > ; rs po pp the ene 
; ear relative to which I shall now offer a few remarks. 
By JAMES ABERNETHY, Past-P resident of the Institution | “Careful estimates of the cost of the harbour works at 
of Civil Engineers. | Dover and marine terminal works at the French ports 
WHILE for upwards of twenty years steam vessels of | were prepared in 1872, but these estimates are subject to 
1400 tons burden and 750 nominal horse power, realising | alterations and modifications to meet the altered condi- 
a speed of 18 knots per hour, have plied between Holy- | tions of the present time, and the fact that methods of 
head and Dublin, the more important Channel service | constructing piers and breakwaters have since that time 
between Dover, Folkestone, and the Continent has been | been adopted, particularly on theeastern coast of Scotland, 
carried on by vessels of comparatively small dimensions | with complete success, resulting in a considerable saving 
until recently when vessels of a larger class with increased | in cost and time required for construction; estimates 
speed have been placed on the service, but even these are | based on the calculations of 1872 may therefore be regarded 





ON IMPROVED CONTINENTAL 
COMMUNICATION.* 


inferior as regards dimensions to those so long employed 
in the Irish mail service. 

The French Government is at present carrying out im- 

yrovements of an extensive character at Calais and 
Rovtures, and there can be no doubt that these improve- 
ments, aided by dredging for the removal of accumulation 
at the mouths of these harbours caused by the removal of 
deposit within by sluicing operations, will tend to deepen 
them sufficiently for the admission of a larger class of 
vessels at all periods of the tide. 

At the harbour of Dover deep water already exists, 
but the present Admiralty Pier affords very inadequate 
shelter and accommodation during even moderate onshore 
winds, causing great inconvenience to passengers embark- 
ing, while the small and crowded steamers inflict upon 
them in addition what has been aptly termed ‘‘ the horrors 
of the Channel passage.” 

Some seventeen years ago, your President, Mr. Fowler, 
projected a scheme for improved appliances at the har- 

murs of Calais and Dover for the accommodation of 
steamers of great size and power capable of carrying 
across the Channel an ordinary Continental train com- 
plete, and in the year 1868 I became associated with him 
In the project, with Mr. William Wilson as acting engi- 
neer. 

After a careful examination of the French coast 
between Boulogne and Calais, we fixed upon a point at 
the village of Audresselles, south of Cape Grisnez, as a 
proper site for the formation of a deep-water harbour, 
the coast at that point being free from sandy accumula- 
tions, with deep water a short distance seaward of high- 
water mark, and ample materials in the form of large 
masses of limestone lying on the foreshore adapted for 
constructing the necessary works, and it was further pro- 
posed to form a connexion with the railway between 
Calais and Boulogne by means of short lines which 
would form direct communications with Paris, Belgium, 
Holland, and Germany, but the authorities of Boulogne 
and Calais objected to the creation of an intermediate 
port ; nevertheless the project seems to have had the effect 
of accelerating the undertaking of works for the improve- 
ment of these two ports, and no doubt they will eventually 
be capable of admitting vessels of a draught of from 12 ft. 
to 15 ft. at low spring tides. 

The necessary harbour works being at present in rapid 


* Paper read before Section G of the British Association 
at Southampton. 








| as the maximum amount of capital required. 


The estimated cost of the various works £ 
at Dover in 1872 was for breakwaters 
and station works 890,000 


For the station within Calais Harbour... 104,679 
Three steam vessels aa ... 500 


1,494,679 





say, 1,500,000 

As regards revenue, it was estimated in 1872 that these 
| large steamers would make two trips each day capable of 

accommodating 1000 passengers and 100 tons of goods 
| each voyage, or 4000 passengers and 400 tons of goods per 
| day. he cost of working, including all expenses, 
amounted to 101,500/. per annum, and at that period the 
gross receipts based on the authority of various eminent 
railway officials and others were estimated at 211,000/., 
from which deducting the working expenses left a net 
revenue of 109,500/., or upwards of 7 per cent. on the re- 
quired capital. Since that period (ten years ago) the traffic 
has considerably increased, and there is every reason to 
believe that a much higher percentage would result at the 
present time. 

It appears to me that this project is the only practical 
solution of the problem for the amelioration of the Channel 
passage, and unattended with any engineering or nautical 
difficulties in its execution. 











FOREIGN AND COLONIAL NOTES. 

Metallurgical Industry in Italy.—The metallurgical pro- 
duction of Italy from 1840 to 1850 amounted to about 
20,000 tons per year; in 1860 it rose to 25,576 tons, but 
since then it has decreased steadily until in 1870 the 
annual production was only 16,914 tons, and in 1880 only 
17,336 tons. This decrease is explained by the fact that 
since the creation of the kingdom of wr heavy duties on 
iron and copper have been suppressed, so that foreign 
products are now rapidly filling the places formerly occu- 
pied by native supplies. 

The Zuyder Zee.-—The desiccation of the southern portion 
of the Zuyder Zee may now be looked upon as finished. 
At the present time a reservoir is to be established at the 
| extremity of the portion reclaimed. It is dug in the sand 
| and is furnished with an impermeable wall in the shape of 
|acement bank. This reservoir will be 24 miles long and 








its level will be about 7 ft. above the high water of the 
= It is expected that the necessary labour will occupy 
rom seven to ten years. 


Industrial Enterprise in Oregon.—It is reported that the 
regon Iron and Steel Company will be the name of anew 
organisation to be formed under the general laws of 
Oregon, for the purpose of mining ores, constructing and 
operating blast furnaces, foundries, rolling mills, and 
other works connected with iron and steel manufacture, 
and more especially for supplying the current require- 
ments of the Northern Pacific Railroad Company and the 
Oregon Railway and Navigation Company. The capital 
stock of the company will probably be about 3,000,000 
dols., and a basis for immediate nce Mr th operations 

be found in the property of the Oswego Iron Company, 
which it is proposed to purchase. This property is 
situated on the west bank of the Willamette River, some 
seven miles south of Portland. 


German Armour Plate Experiments.—Experiments re- 
cently made at Leipsic with a cuirass made of steel, the 
construction of which is kept secret, have given remarkable 
results, which would seem to indicate that the new 
material combines both tenacity and ductility in the 
highest degree. The steel plate of the cuirass is only 
-06 in. thick, and is lined inside with a layer of wool. Of 
eleven rounds from a Martini breechloading rifle, fire® at 
a distance of 175 yards, only two of the bullets pierced 
the metal, and even those were completely flattened and 
stuck in the lining, so that the supposititious wearer would 
have remained uninjured. 


The Precious Metals in the Great West.—It has been 
estimated that 1,200,000,000 dols. of gold and silver have 
been mined in the west of the United States within the 
last thirty years, and that, in spite of the recklessness 
and extravagance which characterised the two decades 
from 1849 to 1869, a net profit of 30,000,000 dols. per 
annum was realised. Since 1850 the money invested, and 
the labour expended in mining in the West for precious 
metals, is estimated at 710,000,000 dols. What may fairly 
be called the mining territory of the United States 
embraces an area of 1,190,000 square miles, with a popula- 
tion of barely 1,500,000. 


Arkansas and Missowri.—An English company, with 
20,000,000 dols. capital, has been organised, it is reported, 
to purchase mineral lands in Arkansas and Missouri. 

Another Great American Bridge.—A_ great iron bridge 
on the Atlantic and Pacific Railroad over the Cajion 
Diablo, in Arizona, has recently been completed. It is 
500 ft. long, the cafion being some 250ft. deep. The height 
of the bridge is 240 ft. The weight of the bridge amounts 
to something like 800,000 lb., and the cost of construction 
was 40,000 dols. 


Dock Accommodation at Adelaide.—It is proposed to 
construct a dock at Adelaide, with an entrance 400 ft. in 
width. The wharf frontage will be 700ft. The depth of 
the channel is 30ft. at low water. The whole area wi 
be 26 acres. The estimated cost is 350,000/. 


Railways on Roads.—A work entitled ‘“ Les Tramways 
et les Chemins de fer sur Routes” has just been published 
at Paris. A German paper says it is the most complete 
treatise on the subject which has hitherto appeared. It 
gives some practical suggestions as to the coefficient of 
resistance to traction on tramways. Steam cars for roads 
are described, viz., Baldwin, Todd, Ransom, Grums, 
Grantham, Rowan, Brunner, Perret, and Belpaire. 
Among the locomotives are those of Brown, of Winter- 
thur, that of Mallet, the compressed air engine of 
Mekarski (which does not seem to have fulfilled expecta- 
tions), and the grateless machine of Francq, &c. 


Railways in Italy.—An Italian law, passed in 1879, 
pete for the construction of 37625 miles of railway. 

he cost of this great network will be more than 
40,000,000/., but the execution of the works will be spread 
over a period of twenty years. The Chamber of Deputies 
has lately determined that work on lines of the second 
and third-class shall be expedited, so that 28124 miles 
may be finished within ten years. Contractors will have 
to advance capital for construction purposes, but will be 
allowed 43 per cent. per annum upon their advances. The 
works will be let out on contract annually. Some 
3,200,000/. of work will be open for bids in 1883. 


Gas in Western Australia.—The Perth (W.A.) City 
Council has granted permission to the local company 
to open the city streets for the purpose of laying down 
their pipes. The company has also applied to the 
Freemantle Council for permission to open the streets of 
that town. 


Blast Furnaces at Marseilles.—It is proposed to erect 
blast furnaces at Marseilles, with a view to smelting 
Spanish iron ores at that place. It seems probable that 
the progress of the smelting of iron ores in the neighbour- 
hood of the mines will ultimately affect the importation 
of these ores into England. 





Inpran Dockyarps.—A powerful steam fire engine 
of the Merryweather London Fire Brigade pattern has 
just been supplied to the Indian Government for one of 
the dockyards. The engine is capable of pumping 350 
gallons per minute, and was tested last week in the pre- 
sence of the officials at the Indian Stores Department in 
Belvedere-road. Steam was raised within three minutes 
to 25 Ib. pressure on the square inch, and within ten 
minutes there were 100 lb. ; two one-inch jets were 
thrown toa height of 130 ft., and a ae 14 in. jet 
reached 170ft. The tests were conside highly satis- 
factory. The engine is especially built for hot climates 
-“ is mounted on wrought-iron wheels of an improved 

esign. 
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CAISSON FOR THE LYTTELTON GRAVING DOCK, NEW ZEALAND. 


MESSRS. BELL AND MILLER, ENGINEERS, LONDON. 
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Ix a recent number of this journal (see page 228 
ante), we gave a general description, with illustrations, 
of the graving dock just completed for the Harbour 
Board of Port Lyttelton, and we now describe the 
floating caisson for closing the dock, and give illustra- 
tions of its construction. The caisson is made to 
suit a check in the masonry, having a width across the 
entrance between the edges of the bearing faces of 
the quoins at cope level of 62 ft., and a depth from the 
sill to’ the level of the cope of 27 ft., the breadth of 
the bearing face of the check being 1 ft. The width of 
the caisson is 12 ft. at the top, 13 ft. 4 in. at the pump 
deck, and 19 ft. at the water ballast deck, from out- 
side to outside of sheathing. The bearing faces, one 
on each side, which have been carefully fitted to the 
stone face, are made of greenheart blocks fixed with 
through bolts and with wood screws through angle- 
irons rivetted to the sheathing, see Fig. 9. It will be 
seen by reference to Figs. 2, 3, and 4, that the body of 
the caisson is formed like an ordinary ship with stem 


and stern alike. The keel plate is 2 ft. broad and | 
For facility of shipment the frames of | 


#in. thick. ‘ 
3} in. by 44 in. by } in. angle-iron, are made in three 
parts, the junction between each contiguous part being 
effected at the water-tight decks. The sheathing is 
formed of wrought-iron plates, varying from § in. 
sarboard to #in. upper strakes. The decks shown 
vy Figs. 1, 2, 3, and 4 are made of wrought-iron plates 
on deck beams supported at their centres by stanchions, 










the lower deck being further supported by diagonal 


struts of angle-iron tied at their junction with the | 


frames by transverse tension bars. These decks divide 
the caisson into three compartments ; the lower one, 
constituting the brick ballast and air chamber (tidal 
if desired), the intermediate, the tidal water chamber, 
and the upper one, the pump chamber. The upper or 
roadway deck is formed of 6 in. red pine planking on 
deck beams braced horizontally by wrought - iron 
diagonal ties. In order to minimise oscillation from 
stem to stem, which often renders caissons unmanhage- 
able, two full bulkheads have been introduced into the 
lower compartment, and two half bulkheads into the 
intermediate one, by which the movement of water to 
and fro is retarded. Communication with the lower 
chamber is obtained by a water-tight trunk, 3 ft. 
square in section, passing down through the interme- 
diate chamber, and with the latter by a manhole 


with a water-tight door. The ingress and egress of | 
water to the water compartments is effected by means | 


of two 18 in. and two 10 in. conical valves worked from 
the roadway deck by powerful screw gear attached to 
their spindles, which are shown in Figs. 1, 2, 10, and 
| 11. For pumping the chambers when required (which 


seldomoccurs, as the ballast water is emptied into | 
the graving dock when dry) two of Messrs. Blundell | 
Brothers’ 5-in. Waterwitch pumps have been placed in | 
| the upper chamber, with suction pipes reaching to | 


the keelson. When pwmping is in progress orders 
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are given to the men at the pumps through a 
| scupper-box with screwed cover in the roadway deck, 
through which the water in the lower chamber will 
also be gauged by a graduated rod placed in the water- 
| tight trunk. Escape of air from the tidal water 
| chamber is provided for by eight cast-iron pipes fixed 
| to the pump deck and the sheathing, each of which 
| are pierced with suitable holes. The placing of the 
caisson and the mooring, when not in place, are 
facilitated by four mooring rings fixed to each side 
| of the sheathing, and by four mooring bits, with 
| suitable chains, &c., and four fairleads fixed to the 
| teak waterway flanking the roadway platform, to 
| which is also fixed a folding railing in eight sections. 
| The adjustment of the caisson to the masonry check is 
| effected by the gearing shown in Figs. 5, 6, 7, and 8, 
| which serves the purpose well. It consists of a gun- 
metal roller on each side, on gudgeons of the same 
metal in cast-iron bearings, and two circular-backed 
| castings fixed to the apron of the dock, on which the 
rollers move, so as to bring the greenheart against the 
masonry check, 

The ends of the roadway deck are provided with 
| folding steel chequered plates or gangways which rest 
| upon the masonry cope, to allow cart and. other traffic 
| to pass on and off the caisson. The cost of the caisson, 
| delivered at Glasgow Harbour, was 3150/. 

It was constructed by Messrs. William Arrol and 

Co., contractors, Glasgow, from the designs and under 
| the superintendence of Messrs. R. B. Bell and D. 
| Miller, M. M. Inst. C.E., Westminster and Glasgow. 


} 


| 








ELECTRIC LIGHTING NOTES. 

PROFESSOR SYLVANvS P. THompson has been making 
some researches into the origin of the electric light. 
The date of Davy’s discovery is usually given as 1813 
or 1809; but he finds that Messrs. Caballo and Cuth- 
bertson gave an account of the carbon arc before this, 
| namely in 1806. In the Philosophical Magazine for 
1804, experiments of Davy’s with the are are referred 
to, and in the Journal de Paris for 1802 there is an 
announcement to the effect that M. Etienne Gaspard 
Robertson (whose surname indicates a Scotch descent) 
would exhibit the brilliant light from carbon pencils 
connected to the poles of his large pile. Whether 
Davy or Robertson was the first to discover the 
electric are it is impossible now to say ; but Professor 
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RESULTS OF EXPERIMENTS MADE 
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WITH CONTINUOUS CURRENT GENERATORS AND LAMPS. 


|g, 10. 


| 13. 





Formule. 


Gramme. | Jurgensen. | 
1 Lamp. 


Maxim. | Siemens. | Siemens. | Burgin. |Gramme 


| 1 Lamp. 1 Lamp. | 1 Lamp. 2 Lamps. | 3 Lamps. | 3 Lamps 


| 
. | Gramme. | Siemens. | Weston. | Brush. | Brush. | Brush. 
; 5 Lamps. | 5 Lamps. |10 Lamps. /16 Lamps. /40 Lamps. '38 Lamps, 





“1. Mechanical Observations. 


Speed of generators, revolutions per minute 
Effective work of motor, horse power 


2. Electrical Observations. 


Resistance of generator, ohms... sé 
i lamps, ohms 


a circuit without 
Total resistance, ohms ; 
Intensity of current, ampéres 
Fall of potential at lamps, volts .. 


Work in total circuit.. 


onelamp .. oe 


” all lamps, horse 
Total electrical work... 
Mean electromotive force 


power .. 
= nE+RI 


3. Photometric Observations. 


Diameter of carbons, inches is oa 
Horizontal luminous intensity, carcels .. ~ 
9 ‘ maximum, carcels 
Average spherical luminous intensity “2 
total intensity as 


il 


~ 


” 
4. Performances. 
Total mechanical work 
Mechanical work in are 
Efficiency of arc 
Carcels per mechanical horse power 
electric horse power .. 


arc horse power 


miles] | ea] a ad | 


ampere 





Thompson believes that in a laboratory note-book at 
the Royal Institution there is an entry which seems 
to show that Davy discovered it in 1802. Itis certain, 
however, that the electric arc light is eighty years old 
at least. While upon this subject we may mention 
that Colonel Frank Bolton, honorary secretary of the 
Society of Telegraph Engineers and of Electricians, 
will shortly publish a continuation of his historical 
notes on the electric light, bringing the subject up to the 
30th September, 1882. The first portion of this onerous 
work was given to the Society in May, 1879. Abstracts 
of specifications accompany the notes, which are 
classed according to the type of machine and lamp. 
Since we commenced the publication of the illustrated 
abstracts of the published patents, and since the issue of 
‘* Electric Illumination,” there is perhaps less need of 
such a work as Colonel Bolton’s ; but the completion 
of his task will for all that be welcome, and he deserves 
the gratitude of electricians for beginning it at a time 
when there was no other assistance to be had by them. 


On Tuesday last a special meeting of shareholders in 
the Brush Midland Electric Light and Power Company 
was held at the City Terminus Hotel. The principal 
object of the meeting was to discuss what action should 
be taken, in view of the threatened legal proceedings 
on the part of certain shareholders, who demand the 


return of their money on account of a material mis- | 


statement in the company’s prospectus. The grievance 
urged is that this prospectus stated an exclusive right 
in certain districts to the Lane-Fox incandescent 
lamp, was a part of the property to be — 


as the British Electric Light Company have a proprietor- 
ship in the Lane-Fox patents. This mistake of the 
promoters, who prepared the prospectus, will probably, 
sooner or later, be attended with awkward results. 
Meanwhile, for the Midland Brush Company, the ques- 
tion to be decided was whether they should go on in 
business or into liquidation. The chairman of the meet- 
ing stated that ‘‘ if any one could be made to suffer for 
the mistake, the necessary steps should be taken with 
that object.” If the company went into liquidation 


they would possess as assets some 6000/. of plant, and | 


their concession from the parent company, but the 
chairman did not think that just now an electric light 
concession would be at a premium in the market. 
Liquidation would, in fact, be a suicidal policy. On 
the other hand, the company had a considerable 
amount of genuine business in hand, which promised 
to increase and pay profitable dividends. The resolu- 
tion to adopt this policy was almost unanimously 
carried. It remains to be seen what course the 
disentient shareholders will pursue. 


Messrs. Anderson and Munro, electric light and 
telegraph engineers and contractors, Glasgow, have 
been, and are still, very busy in carrying out electric 
lighting installations with incandescent lamps on the 
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Swan system. Including the work now in hand, they 
have fitted, during the past twelvemonth or so, or are 
fitting Swan lamps alone, to the extent of about 3000. 
One of their installations is the residence of Sir 
William Thomson, at the University of Glasgow, 
together with his class rooms, physical laboratory, &c. 
If we mistake not, the power used by Sir William 
Thomson for driving his dynamo is obtained from a 
gas engine (Clerk’s patent) made by Messrs. Thomson, 
Sterne, and Co., now L. Sterne and Co. (Limited). 
Another of Messrs. Anderson and Munro’s installations 


is just being completed at the new warehouses and | 
extensive suite of offices recently erected in Cathedral- | 


street, Glasgow, by and for Messrs. William Graham 
and Co., an old-established firm of Peninsular and 
East India merchants. In this case there are well- 
nigh 400 Swan lamps in daily use, and many new and 
improved details have been carried out 
suggestion of Sir William Thomson. It is specially 
worthy of remark that in these new premises no gas 
supply arrangements have been introduced by Messrs. 
Graham. A large umbrella factory owned by Mr. J. D. 
Barker, close by Messrs. Graham’s premises, is also 
lighted up in the same way, and by the same con- 


tractors, who have likewise finished an installation at | 


Murdostoun Castle, where, after a little experience 


of the new light, gas has been entirely dispensed | 


with. Messrs. Anderson and Munro’s experience 
| of this new department of engineering is that the 
prospects for the future are most encouraging, for 
not only are numerous ard unexpected inquiries 
as to prices, &c., being received from day to day, but 
a large portion of the contracts executed by the firm 
, are successful ‘‘ trial” orders of from twenty to sixty 
| lamps fitted into factories using from 600 to 6000 gas 
| jetseach. Of course, as is the experience of various 
other electric lighting firms and companies, Messrs. 
| Anderson and Munro find that the high initial expense 
to be a great hindrance to the general adoption of the 
new illuminant, and they are in consequence giving a 
great amount of attention to the improving and 
| cheapening of those details and accessories of electric 
lighting materials upon which the success or failure 
of an installation mainly depends. They have 
| patented and are erecting machinery for the manu- 
| facture of switches, fusible contacts, insulating appli- 
ances, lamp-holders, measuring instruments, &c. 


| The firmof whom we are speaking, though largely using | 


| the Swan lamp in their installations hitherto, do not 
| bind themselves to any particular system of electric 
| lighting, but leave themselves free to judge as to which 
| system or combination of systems will best suit any 
particular case. 
they employ, we should state that they chiefly use 
Siemens’ new shunt dynamo, while they propose to use 
fastrunning steamenginescoupled direct upon the shaft 
of the generator. They have at present in use one 


| such engine, of four horse power, and running at about 


1400 revolutions per minute. 


at the! 


Speaking of the machinery which | 
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Ata meeting of the Police Commissioners of Broughty 
Ferry, held on Monday, a letter was read from the 
Northern Electric Lighting Company in Dundee offer- 
ing to give the Commissioners any assistance in regard 
to introducing the electric lighting into the burgh; 
but the meeting seemed tobe of opinion that it would be 
a long time before that would take place. The result 

| of the conversation which took place, however, was to 
appoint a committee to consider the matter and report 

to a future meeting of the Commissioners. It should 
be stated that the Police Commissioners of Broughty 

Ferry are likewise the Gas Commissioners, and that 

the gas which they supply is both cheap and of high 

| illuminating power, the average last month being 29.06 
standard candles, 

UP to the present the only municipal authorities in 
Scotland that have Showed the example of the Town 
Council of Birmingham in regard to the question of 

| applying for powers under the Electric Lighting Act, 
1882, are the Perth Police Commissioners. An ordi- 
nary meeting of that body was held on Monday, when 
the clerk explained the position of the Commission 
with regard to that Act, and said that the meeting had 
to consider whether they, as a corporation, would, as 
authorised by the Act, apply fora provisional order to 
supply the town with electric light. If they did so, 
notice would require to be given twice during the 
current month, a memorial would have to be framed, a 
London agent would have to be employed, and plans 

| deposited. They would also require to consider 
| whether or not the science of electric lighting had 
| reached that stage of perfection that would warrant 
| the Commissioners with any degree of security to make 
| themselves responsible for the public lighting of the 
| town. At present the commercial success of the light 
| was not at all an assured matter. The clerk stated 
| that he had been in communication with the town 
clerk of Birmingham on the subject, and he had 
| received from that gentleman a full and exhaustive 
report, which he had submitted to his constituents. 
He further stated that the Town Council of Birming- 
ham had resolved to follow the suggestion that no 
application should be made for a provisional order. 
| After some discussion on the subject, the meeting re- 
solved not to make any application for a provisional 
| order in the meantime, pnt the papers and docu- 
ments were remitted to the Police and Lighting Com- 
| mittee to consider the whole question. The gas supply 
| undertaking of Perth is in the hands of the municipal 
| authorities. 

Messrs. Pearce Brothers, shipbuilders, Dundee, have 
| now got their yard and sheds illuminated by means of 
| the electric light. The installation, which consists of 
| ten arc lamps, has been at work during several even- 
| ings, and has given so much satisfaction that it is to be 
| extended, two other arc lamps and several incandescent 

lights having been ordered. A special Tangye engine 
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for driving the dynamos was supplied by the Northern 
Electric Light Company, by whom the entire installa- 
tion was erected, 


A special meeting of the Town Council of Aberdeen 
was held last week for the purpose of considering as to 
the propriety of applying to the Board of Trade for a 
provisional order under the Electric Lighting Act, 
1882, to authorise the Town Council, as local authority 
under the said Act, to supply electricity for any public 
or private purposes within the area or district of the 
Town Council. Bailie Macdonald introduced the 
matter by submitting a motion in accordance with the 
notice calling the meeting. He said that although the 
Corporation were the gas producers, they did not make 
the proposed application with the view that the public 
were to be deprived of electric lighting, but that they 
should have it under the best and most advantageous 
auspices. Nor did they wish to depreciate the value 
of gas, the plant of which was such a valuable asset to 
the general community. Gas, no doubt, would keep 
its own against any new comers, renewing its youth 
not only as a lighting but also as a propelling power. 
Carefully and economically made for those and other 
purposes, it had a great future before it. In the utilis- 
ing of gas for other than lighting purposes it was anti- 
cipated that the economy of coal would be considerable, 
and the smoke nuisance greatly abated. The speaker 
went on to state that there were three courses open to 
the Corporation under the Electric Lighting Act. 
1. They must stand aside to let the companies fight 
amongst themselves until one of them obtained the 
provisional order. 2. They must favour one of the 
companies. 3. Or the Corporation must themselves 
apply for a provisional order or a license. It was the 
latter alternative that was embraced in his motion. 
At considerable length Bailie Macdonald discussed the 
subject and gave an intelligent digest of the Act. Mr. 
Croll then seconded the motion, and in the course of 
his remarks he said that as a corporation their respon- 
sibilities connected with the gas supply undertaking 
were such that they would require to take every pre- 
caution to defend themselves. It would be a pity to 
allow any private companies to step in before them. 
The electric light was becoming the light of the day, 
and would ultimately be supplied to all the citizens. 
Several interest jng speeches were made on the subject, 
and eventually the motion was carried ; and it was 
also agreed that it be remitted to the Gas and Lightin 
Committee, with instructions and full powers an 
authority, to take such steps as may be necessary for 
carrying this motion of the council into effect. 





An ordinary meeting of the same body was subse- 
quently held at which a report from the Gas and Light- 
ing Committee was submitted which stated that they 
had had under consideration the propriety of an ex- 
periment being made by the Corporation in connexion 
with the use of electricity for street lighting, and that 
they had resolved to recommend that the council 
should place a sum not exceeding 500/. at their disposal 
for that purpose. The report was agreed to on the 
understanding that the experiments to be made were 
not necessarily to be confined to street lighting, but to 
apply to anything that was thought best. 





The Comptes Rendus of the Academie des Sciences 
has recently published a table prepared by MM. Allard 
Joubert, Le Blanc, Potier, po Tresca, containing re- 
sults obtained from various types of electric generators 
and lamps. This table, which we publish on the 
previous page, contains some valuable data, and we 
comment upon it elsewhere; it should not be re- 
garded as a statement of comparative efficiency of dif- 
ferent systems, but rather as affording detailed informa- 
tion on the average efficiencies of generators and arc 
lamps. The results obtained with the Jiirgensen machine 
should be eliminated in obtaining an average, as the total 
effective horse power —21.68—produced only a mean 
spherical intensity of 688 carcels, and gave an efficiency 
at the arc of 32 per cent. The Gramme machine and 
lamp experimented on gave some of the best results—- 
60 carcels per horse power, and 8.85 carcels per ampére 
of current. The lamp, however, was one regulated by 
hand, such as is used for military purposes, and therefore 
does not come within the range of industrial applica- 
tions. The Gramme machine referred to in Co!umn 7 
was an auto-exciting generator. 


RECENT HYDRAULIC EXPERIMENTS. 

At the first meeting of the session 1882-83 of the In- 
stitution of Civil Engineers held on Tuesday, No- 
vember 14, the President, Sir W. G. Armstrong, C.B., 
F.R.S., in the chair, the paper read was on ‘ Recent Hy- 
draulic Experiments,” by Major Allan Cunningham, R.E., 
Honorary Fellow of King’s College, London. 

This paper was a eneral account of some ex- 
tensive experiments on the flow of water in the Ganges 
Canad, lasting over four years (1874-79). Their principal 
object was to find agood mode of discharge measurement 
for large canals, and to test existing formule. There 
were about 50,000 velocity and 600 surface “— measure- 
ments, besides many special experiments. The Ganges 
Canal, from its great size, from the variety of its branches 











abounding in long straight reaches, and from the power 
of control over the water in it, was eminently suited for 
such experiments. An important feature was the great 
range of conditions, and therefore also of results obtained. 
Thus, the chief work was done at thirteen sites in brick- 
work and in earth, some being rectangular, and others 
trapezoidal ; and varying from 193 ft. to 13 ft. in breadth, 
and from 11 ft. to 8in. in depth ; with surface slopes from 
480 to 24 per million, velccities from 7.7 ft. to 0.6 ft. per 
second, and discharges from 7364 to 114 cubic feet per 
second, 

For all systematic velocity measurements floats were 
exclusively used, viz., surface floats, double floats, and 
loaded rods. Their advantages and disadvantages had 
been fully discussed in the detailed treatise, ‘‘ Roorkee 
Hydraulic Experiments” (1881). They measured only 
“forward velocity,” the practically useful part of the 
actual velocity. The motion of water, even when 
tranquil to the eye, was found to be technically ‘ un- 
steady ;’ it was inferred that there is no definite 
velocity at any point ; and that the velocity varies every- 
where largely, both in direction and in magnitude. The 
average of (say) fifty forward — measurements at any 
one point was pretty constant, so that there must be pro- 
bably average steady motion. Hence average forward 
velocity measurements would be the only ones of much 
practical use. To obtain these would be tedious and 
costly ; and special arrangements would be required to 
obviate the effects of a change in the state of water which 
often occurred in a long experiment, as when velocities at 
many points were wanted. 

As to surface slope, its measurement (from nearly 
600 trials) was found to be such a delicate operation that 
the result would be of doubtful utility. This would affect 
the application of all formule into which it entered. The 
water surface was ascertained, on the average of its oscil- 
lations, to be sensibly level across, not convex, as sup- 
posed by some writers. There were five hundred and 
sixty-five sets of vertical velocity measurements, combined 
into forty-six series. The forty-six average curves were all 
very flat and convex downstream (except near an irregular 
bank), and were approximately rsh with horizontal 
axes, the data determined the parameters only very 
roughly. The maximum velocity line was usually below 
the surface, and sank in a rectangular channel, from the 
centre outwards down to about mid-depth near the banks. 
Its aepression seemed not to depend on the depth, slope, 
velocity, or wind ; probably the air itself being a con- 
tinuous source of surface retardation, would permanently 
depress the maximum velocity, whilst wind failed to 
effect this owing to its short duration. On any vertical 
the mid-depth velocity was greater than the mean, and 
the bed velocity was the least. The details showed that 
the mid-depth velocity was nearly as variable from instant 
to instant as any other, instead of being nearly constant 
as suggested by the Mississippi experimenters. 

The measurement of the mean velocity past a vertical 
was thought to be of fundamental importance. Loaded 
rods seemed by far the best for both accuracy and con- 
venience in depths under 15ft. They should be immersed 
only .94 of the full depth. The chief objection to their 
use, that (from not dipping into the slack water near the 
bed) they moved too quickly, was thus for the first time 
removed. A double float with two similar sub-floats at 
depths of .211 and .789 of the full depth would also give 
this mean with more accuracy and convenience than any 
instrument of its class. This instrumentis new. Measure- 
ment of the velocity at §-depth would also afford a fair 
approximation. 

One hundred and fourteen average transverse velocity 
curves were prepared from seven hundred and fourteen 
separate curves. These average curves were all very flat, 
and were convex down stream (over a level or concave 
bed), and nearly symmetric in a symmetric section. The 
velocity was greatest near the centre, or deepest channel, 
decreased very slowly at first towards both banks, more 
rapidly with approach to the banks or with shallowing of 
the depth, very rapidly close to the banks, and was very 
small at the edges, possibly zero. The figure of the curve 
was found to be determined by the figure of the bed, a 
convexity in the bed producing a concavity in the curve 
and vice versd, and more markedly in shallow than in deep 
water. Curves on the same transversal, at the same site, 
and with similar conditions, but differing in_ general 
velocity, were nearly parallel projections. At the edges 
there was a strong transverse surface flow from the edge 
towards mid-channel, decreasing rapidly with distance 
from the edge. The discussion showed that it was almost 
hopeless to seek the geometric figure of the curves from 
mere experiment. 

Five hundred and eighty-one cubic discharges were 
measured under very varied conditions. The process 
adopted contained three steps: (1) Sounding along about 
fifteen float courses, scattered across the site in eight cross 
sections ; time, say four hours. (2) Measurement of the 
mean velocities through the full depths in those float 
courses, each thrice repeated ; time, say four hours. (3) 
Computation, say two hours. This process was direct 
and wholly experimental ; each step was done in a time 
which gave some chance of a constant state of water. 
From an extended comparison of all results under similar 
conditions, it appeared that the above process yielded, 
under favourable circumstances, results not likely to differ 
more than 5 per cent. The sequel showed that in a 
channel with variable regimen, a discharge table for a 
given site must be of at least double entry, as dependent 
on the local gauge reading, and on the velocity or surface 
slope. 

Special attention was paid to rapid approximations to 
mean sectional velocity. The mean velocity past the 
central vertical, the central surface velocity, and Chézy’s 





quasi-velocity (t.c. 100 “RS, where R=the hydraulic 
mean depth, and S=the surface slope) were tried in 





detail; thus 100, 76, and 83 average values thereof 
respectively were taken from 581, 313, and 363 detail 
values. The ratios of these three velocities to the mean 
velocity were taken out, and compared in detail with 
Brazin’s and Kutter’s co-efficients. Other formule were 
contrasted also in slight detail. Kutter’s alone seemed to 
be of general applicability. When the surface slope 
measurement is good, and the rugosity co-efficient known 
for the site (both doubtful matters), it would probably 
give results within 74 per cent. of error. Improvement 
in formula could at present be obtained only by increased 
complexity, and the tentative research would be exces- 
sively laborious. Now the first two ratios varied far less 
than the third; thus their use would probably involve 
less error than the third, or approximation would be more 
likely from direct velocity measurement than from any 
use of surface slope. The connexion between velocities 
was probably a closer one than between velocity and slope, 
the former being perhaps only a geometric, and the latter 
a physical one. he mean velocity past the central 
vertical was recommended for use, as not being affected 
by wind ; the reduction co-efficient could at present only 
be found by special experiment for each site. 

Three current meters were tried for some time with a 
— lift, contrived to grip the meter firmly parallel to 
the current axis, so as to register only forward velocity, 
and with a nearly rigid gearing wire. No useful general 
results were obtained. Ninety specimens of silt were 
collected, but no connexion could be traced between silt 
and velocity ; it seemed that the silt at any point varied 
greatly from instant to instant, and that the quantity 
depended not on the mean velocity, but probably on the 
silt in the supply water. 

Forty measurements of the evaporation from the canal 
surface were made in a floating pan during twenty-five 
months. The average daily evaporation was only about 
?sin. The smallness of this result seemed to be due to 
the coldness of the water (only 63 deg. in May, with 
165 deg. in the sun and 105 deg. in the shade). 

Lastly, it must suffice to say that great care was taken 
to insure accuracy in both field work and computation. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed General Restriction of the Output of Coal.— 
Mr. B. Pickard, of Barnsley, as secretary of the Rother- 
ham and Manchester conferences, has issued a circular 
to the miners of the United Kingdom calling a national 
conference to be held at Leeds on Tuesday, December 5, 
at 12 o’clock, to consider the best means of putting the 
restriction of the output of coal into operation, so as to 
enhance and preserve prices to coalowners and wages to 
miners. Thecircular is in the following terms: ‘‘ Gentle- 
men,—By resolution agreed upon at the Manchester 
conference, held October 27 and 28, it was agreed that 
a conference be called at Leeds on December 5, 1882, 
at 12 o’clock, in order to discuss and decide upon the 
question of restriction, and if agreed upon, in what manner 
it should be applied. All districts are requested to 
nominate and send delegates to the same, as well as a re- 
solution bearing on the same to be placed on the pro- 
gramme of business. Will district secretaries send word 
if they will be represented? And oblige yours truly.” 
The same gentleman issued a circular in accordance with 
a resolution of the executive of the Yorkshire Miners’ 
Association, at a meeting held that day, to all Yorkshire 
colliers, asking them to pay a levy of sixpence per man, 
union and non-union alike, towards the relief and support 
of about 3000 men, who are or have been thrown out of 
employment owing to the owners not conceding the ad- 
vance of wages. 


Opening of the Chesterfield Tramways.—The branch of 
the Chesterfield district tramway scheme running from 
Chesterfield to Brampton has been formally opened. 
This scheme was projected and promoted by Mr. E. 
Nichols, of the Manor House, Brampton. e con- 
tractor is Mr. Joseph Speight, of St. Helen’s. The cars 
have been supplied by the Ashbury Railway Carriage 
and Iron Company, Manchester, and are fitted with all 
the newest improvements in the way of break and re- 
versing gear, &c. It is understood that the line at pre- 
sent constructed has been leased on terms which will yield 
6 per cent. on the outlay at present incurred. 


Telegraph to Blacktoft.—The Aire and Calder Navigation 
having undertaken to give, on behalf of the shipowners 
and other companies and trades of the port, guarantee to 
meet any loss that the Government may meet with in 
constructing a telegraph to Blacktoft, there is every pro- 
—— of the work being proceeded with without 

elay. 


The Adoption of Electric Lighting in Shefield.—The 
members of the Sheffield Town Council have had for- 
warded to them the draft provisional order for the supply 
of electricity within the borough, which the Electric 
Lighting Committee have prepared in pursuance of in- 
structions. The order is to be cited as the Sheffield 
Electricity Order, 1883, and the area of supply will be 
the whole of the borough of Sheffield, though the district 
scheduled is all at present contemplated. The order, 
which consists of twenty clauses, takes power to purchase 
land by agreement, to construct the necessary works, 
with the provisions of engines and materials for generat- 
ing, storing, supplying, and distributing electricity, and 
the conditions of supply provide that as the corporation 
are the municipal and sanitary authority they shall not 
be bound to supply electricity for public purposes in any 
part of the area of supply which in their opinion electric 
lighting would be unsuitable or unreasonably expensive. 
There are also provisions as to the supplying of the 
electric light for private purposes. The council has 
— to proceed with the adoption of the electric 
ight. 
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THE BABCOCK AND WILCOX BOILER. 
CONSTRUCTED BY THE BABCOCK AND WILCOX COMPANY, NEW YORK AND GLASGOW, 
(For Description, see opposite Page). 
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PRISMATIC GUNPOWDER. 


CONSTRUCTED BY MESSRS, TAYLOR AND CHALLEN, ENGINEERS, BIRMINGHAM. 
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Apovt a year ago (ride page 461 of our thirty-second 
volume) we illustrated int described a hydraulic 
machine for making ‘ prismatic” gunpowder, for use 
in large guns, constructed by Messrs. Taylor and 
Challen, Derwent Foundry, Birmingham, and erected 
at the Royal Gunpowder Factory, Waltham Abbey. 
This machine when started made from 25 to 30 barrels 
of ‘‘ prismatic” gunpowder per day. By afew minor 
alterations in the details and with practice this quantity 
was very soon increased to42 barrels forevery eight hours 
working of the machine. This production is constantly 
maintained, the phosphor-bronze bushes and plungers 
have not yet been changed, and they are likely to last 


many months longer before renewal is necessary. Only | 


three men are required to operate the machine ; one 
works the charger, one places the prisms on to trays 
ready for removal, and one attends to the valves. Two 
men are constantly employed to bring the gunpowder 
to the machine house and to take away the finished 
“prisms.” The machine can be worked with not more 
than 500 Ib. to 600 lb. of gunpowder in the house at 
one time. Such excellent results attended the use of 
this form of gunpowder, and the above-mentioned 
machine performed its work in such an admirable 


manner, that a larger machine upon the same principle | 


was designed at the Royal Gunpowder Factory, 
Waltham Abbey, and the construction of this machine 
was placed by Her Majesty’s War Department in the 
hands of Messrs. Taylor and Challen, who haye com- 
pleted and erected it in a most satisfactory manner. We 
illustrate the new machine on the present page. The 
cylinders are 20 in. bore, and cast independently, one 
being placed overhead, the other below the body of the 
machine ; 100 pieces of gunpowder 1? in. diameter 


by 2 in. deep with a hole through the middle } in. in | 
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of making 32 prisms or moulds 1} in, in diameter by 
1 in. to 2 in. deep at each stroke. This machine is 
upon the same principle as those already illustrated, 
but it is less expensive and ponderous ; all improve- 
ments are embodied, the object aimed at being efficiency 
combined with rapidity of production, and with a 
small quantity of gunpowder in the house at one time. 








THE BABCOCK AND WILCOX BOILER. 
THE water tube boiler of which we to-day give 


illustrations on pages 474 and 478, is one which during | 


the past few years has steadily progressed in favour on 
the other side of the Atlantic, while recently its 
makers, the Babcock and Wilcox Company, of New 
York, have established works at Glasgow, with a view 
of extending the introduction of the boiler in this 
country. 

The Babcock and Wilcox boiler differs from many of 
its class in the fact of its not being formed wholly of 
water tubes, but including a capacious drum or 
reservoir which is partly full of water in regular 
working, and in which the separation of the steam 
from the water is effected. Thus referring to Figs. 1, 
2, 3, and 4 on the opposite page, which represent a 
Babcock and Wilcox boiler of the size rated by the 
makers as 122 horse power, it will be seen that the 
upper part consists of a wrought-iron drum 3 ft. in 
diameter and 18 ft. 3 in. long, to which the groups of 
tubes below are connected. This drum is double 
rivetted and the heads are of cast iron, the front head 
being of the form shown by the detail views Figs. 5, 6, 
and 7, while the rear head is made as shown in Figs. 8 
and 9. Referring to Figs. 5 to 7, it will be seen that 


diameter are moulded at each stroke. We may remark | the lower part of the front head expands laterally to 


that the ‘“‘round” form was found by experiment to | 
give even better results than the “‘ prismatic” form of | 
The method of working | end connexions, which receive the main tubes as shown 


gunpowder in the large guns. 


form a cross connexion with holes in front at 7 in. pitch, 
and in front of these holes are placed the vertical front 


the valves and the machine generally is precisely the | in Fig. 1, and in detail in Figs. 12 and 13. The con- 


same as in the case of the machine already de- 
scribed. 

Messrs. Taylor and Challen have just prepared 
drawings of a smaller machine which will be capable 


nexion between these front end connexions and the 
front head of the drum is made by the insertion of a 
short length of tube, which is expanded into both of 
the pieces to be coupled. This forms a thoroughly 





good metallic connexion without the use of any bolts or 
jointing material. 

Each front end connexion, Figs. 12 and 13, is con- 
nected to the corresponding connexion, Figs. 10 and 11, 
by eight inclined wrought-iron lap-welded tubes, as 
shown in Fig. 1, these tubes being each 4in. in external 
diameter and 17 ft. 9 in. long between the boxes they 
connect. The inclined tubes are not placed directly 
over each other, but are ‘‘staggered” as shown in 
Figs. 10 and 12; they are fixed in the end connexions 
by the use ef the roller tube expander, a hole 4 in. 
in diameter, being formed opposite each tube to allow 
of the introduction of the expander. These last-men- 
tioned holes are simply cored holes, while the tube 
holes are all carefully bored at the part which the 






































| tube fits. 


It will be noticed from Figs. 10 to 13 that 
| each tube hole is cored out for a portion of its depth, 


| this portion being of larger diameter. Owing to this 
arrangement the strain due to the use of the tube ex- 

| pander is firmly resisted by the main body of the cast- 
ing, and no tendency to split the latter is induced by 

| the strain of the expander being thrown upon the edge 
of the hole. The holes opposite each tube are fitted 

| with covers, these covers and the facing around each 

| hole being carefully finished by milling tools, so that 
the joints are made without the use of any jointing 
material. The covers are held by wrought-iron clamps 
and bolts. It will be noticed that the joints are well 
protected from the action of the fire. 

The rear end connexions at the lower ends of the 
| inclined tubes are each coupled to the rear head of the 
| top drum by a nearly vertical 4 in. tube, as shown in 
| Fig. 1. The manner in which the rear head of thedrum is 
shaped to receive these connecting tubes wil! be under- 
stood from Figs. 8 and 9. The connexion between the 
rear drum head and the rear end connexions is made by 
expanding the ends of the connecting tubes in the 
castings, while by the similar use of short lengths of 
connecting tube expanded in both castings the rear 
j;end connexions are each coupled to the mud-drum 

below, as shown in Fig. 1. This mud-drum is of cast 
iron. 
It will be seen from the description we have given 
that the arrangement of the boiler provides for a 
complete and continuous circulation. The steam gene- 
| rated in the inclined tubes—which are fully exposed to 
the action of the fire—passes up the front connecting 
boxes together with the heated water into the top 
drum, where the steam and water separate, the water 
returning down the rear connecting pipes to the lower 
| ends of the inclined tubes, and thus completing the 
circuit. The feed is introduced into the mud-drum at the 

lowest part of the boiler. 

The front head of the top drum is provided with 
connexions for the steam gauge and glass water 
gauge fittings, while in the rear head a manhole is 

ormed as shown in Figs. 8 and 9. The top drum also 
carries the safety valves and stop valve. Each of the 
heads is also furnished with astrong projecting nozzle or 
nipple, and by means of these nipples the whole boiler 
is suspended from girders which extend across the top 
of the setting, as shown in Figs. 1, 3, and 4. By 
adopting this means of support the tube connexions 
are kept free from strains which might be caused by 
irregular bearings or by expansion. 

The arrangement of the setting for the Babcock and 
Wilcox boiler will be readily understood from refer- 
ence to Figs. 1, 2, 3, and4. From these views it will 
be seen that the setting is a rectangular brick chamber 
having a cross wall extending part of its height to 
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form a bridge at the back of the ag and a second 
cross wall forming a hanging bridge further to the 
rear. The products of combustion thus first pass up 
from the fire between the inclined tubes, and then 
down again between the first cross wall and the hang- 
ing bridge, then up again between the hanging bridge 
and the rear connecting boxes, and finally escape 
between,the rear connecting tubes and down the rear 
end of the chamber to the chimney. It will thus be 
seen that the tubes are very effectively exposed to the 
action of the heated gases. The underside of the top 
drum is also fully exposed to the products of com- 
bustion. A series of castings resting upon the tubes, 
and kept in position by crossbars, serve to divide the 
currents of gases. 

Access for sweeping the external surfaces of the 
tubes, &c., is given by suitable doors at the side of the 
brickwork, as shown in Figs. 1 and 2, while it will be 
seen from the latter view that four stanchions of I sec- 
tion are built into the sides of the brickwork to support 
the cross"girders, already mentioned, from which the 
boiler is slung. Iron beams of U section are also 
carried up the sides of the setting in line with the 
bridge, and are connected by a cross bolt at the top to 

revent any bulging of the brickwork at this point. 

The furnace front with firedoors, ash-pit doors, and 
doors giving access to the front ends of the tubes, is all 
very neatly worked out, as are indeed the whole of the 
details of the boiler. By the use of a hose and steam 
jet the tubes can be very readily cleared of any dust 
resting on them. 

The boiler illustrated in Figs. 1 to 4 is, as we have 
said, rated by the makers as 122 horse power, and it 
has a firegrate 5ft. wide by 7 ft. long, the area being 
thus 35 square feet. The Babcock and Wilcox Com- 
pany fully admits the incorrectness of rating boilers by 
the horse power, although they adopt the plan for its 
commercial convenience. They, however, define the 
horse power as being the capability of evaporating 30 Ib. 
of water per hour under economical working condi- 
tions. 

Several careful trials have been made of the Babcock 
and Wilcox boiler, and have given excellent evapora- 
tive results. Amongst these is a trial made of a boiler, 
rated at 190 horse power, at the works of Messrs. 
Harrison, Havemeyer, and Co., of Philadelphia, which 
is of special interest on account of its having been 
carried out under ordinary working conditions, and 
being of long duration. The water evaporated during 
this trial was measured in an iron tank which, by 
weighing, was found to hold 6378 Ib. of water at a 
temperature of 169 deg., this tank being fitted with a 
float and scale divided into 100 parts. The number of 
tanks used and the temperature of the water were 
carefully ascertained, and finally a correction was made 
for the difference of the mean temperature from that 
at which the contents of the tank were weighed. 
The coal, which was also carefully weighed, was 
anthracite of good quality, about egg-size, and not 
screened ; on two of the days of trial it was wet. The 
external surface of the tubes was cleaned from dust once 
during the trial by means of a hose and steam jet. 
The fires were carefully levelled and put in the same 
condition at the end as at the beginning of the trial ; 
of course in so long a trial any error irom this cause 
would be immaterial. The ashes were also cleared out 
at the beginning and end of the trial and weighed. 
The results were as follows : 

General Particulars: 

Duration of trial es 

Pressure of steam (average) ... 

Heating surface of boiler 

Grate surface... os Ss 

Ratio of grate to heating surface 
Coal : 


120 hours 
62.5 Ib. 
2122 sq. ft. 


0 , 
1:41.8 


Total quantity burnt ... 
Weight of ashes . 
= combustible 
Percentage of ashes . 
Coal burnt per square 
hour ax ee ce a 
Coal burnt per square foot of heating 
surface... = 2 oor ¥ 
Water : 
Mean temperature of feed ... 
Quantity of water evaporated a3 
Water evaporated per pound of coal 
under actual conditions Re 
Water evaporated per pound of com- 
bustible under actual conditions ... 
Equivalent evaporation per pound of 
coal from a feed temperature of 
212 deg. and at actual pressure 
Equivalent evaporation per pound 
of combustible from a feed temper- 
ature of 212deg. and at actual 
pressure oe : a a 
Equivalent evaporation per pound of 
combustible from and at 212 deg. 11.601 ,, 
These are excellent results, and they are confirmed 
by those obtained at other trials of which the parti- 
culars have come under our notice. 
The Babcock and Wilcox Company have carried out 
many important installations of their boilers, and as 
an example of one arrangement adopted we illustrate 


79,147 lb. 
10,849.5 Ib. 
68,297.5 ,, 
13.708 per ct. 


12.996 lb. 
0.3108 Ib. 


165.8 deg. 
733,660 lb, 


fe vt of grate 


9.27 5, 


10.742 ,, 


9.712 ,, 


11.255 ,, 





in Fig. 14 on page 474, and Figs. 15, 16, and 17 on 
pa e 478, a set of boilers put _ at the works of 

elcher’s Sugar Refining Company, of St. Louis, Mo., 
U.S.A. The plant in this case consists of five pairs of 
boilers, each boiler being of 250 horse power, and the 
aggregate being thus 2500 horse power, while space is 
left for putting down two additional pairs of boilers 
when required. The arrangement, which was carried 
out under the direction of Messrs. S. 8. Hepworth and 
Co., engineers, New York, is very complete. As will 
be seen from Figs. 14, 15, and 16, the boilers are 
disposed in pairs, and the settings communicate direct 
with a main flue which runs along one side of the boiler 
house partly below the firing floor level. Above this flue, 
but carried quite independently of it on a floor com- 
posed of iron girders and brick arches, supported by a 
range of cast-iron columns, are two Green’s econo- 
misers, each with 600 tubes. The arrangement of the 
flues leading to these economisers is clearly shown by 
Fig. 16, from which, and Fig. 15, it will be seen that 
the products of combustion from the boilers can either 
be allowed to pass direct from the main flue into the 
chimney, or can be made to first traverse either or both 
economisers. Thechimney, which is 10 ft. square, is 
placed near the middle of the length of the main flue, 
as shown in the plan, Fig. 16. The furnace floor is 
formed of brick arches in cement, turned between 
wrought iron girders, while below it is the ash-pit, as 
clearly shown by Figs. 14 and 16. The whole arrange- 
ment is well designed and very convenient. 

In conclusion we may state that our engraviugs have 
been prepared from working drawings, for the use of 
which we are indebted to the Babcock and Wilcox 
Company, of 107, Hope-street, Glasgow. 








ELECTRIC LIGHTING. 
By Dr. C. W. SreMEns.* 

HAvIne received the honour of being elected Chairman 
of the Council of the Society of Arts for the ensuing year, 
the duty devolves upon me of opening the coming session 
with some introductory remarks. 

Only a few months have elapsed since I was called 
upon to deliver a presidential address to the British 
Association at Southampton, and it may be reasonably 
supposed that I then exhausted my stock of accumulated 
thought and observation regarding the present develop- 
ment of science, both abstract and applied; that, in fact, 
I come before you, to use a popular phrase, pretty well 
pumped dry. And yet so large is the field of modern 
science and industry, that, notwithstanding the good 
a given me at Southampton, I could there do 
only scanty justice to comparatively few of the branches 
of modern progress, and had to curtail, or entirely omit, 
reference to others, upon which I should otherwise have 
wished to dwell, 

There is this essential difference between the British 
Association and the Society of Arts, that the former can 
only take an annual survey of the progress of science, 
and must then confide to individuals, or to committees, 
specific inquiries, to be reported upon to the different 
sections at subsequent meetings ; whereas the Society of 
Arts, with its 3450 permanent members, its ninety-five 
associated societies, spread throughout the length and 
breadth of the country, its permanent building, its 
well-conducted Journal, its almost daily meetings and 
lectures, extending over six months of the year, possesses 
exceptionally favourable opportunities of following up 
questions of industrial progress to the point of their 
practical accomplishment. 

In glancing back upon its history during the 128 years 
of its existence, we discover that the Society of Arts was 
the first institution to introduce science into the industrial 
arts ; it was through the Society of Arts and its illustrious 
Past President, the late Prince Consort, that the first 
Universal Exhibition was proposed, and brought to a 
successful issue in 1851; and it is due to the same Society, 
supported on all important occasions by its actual 
President, the Prince of Wales, that so many important 
changes in our educational and industrial institutions 
have been inaugurated, too numerous to be referred to 
specifically on the present occasion. 

Amongst the practical questions that now chiefly occupy 
public attention are those of electric lighting and of the 
transmission of force by electricity. These together form 
a subject which has occupied my attention and that of m 
brothers for a great number of years, and upon which i 
may consequently be expected to dwell on the present 
occasion, considering that at Southampton I could deal 
only with some purely scientific considerations involved 
in this important subject. 

I need hardly remind you that electric lighting, viewed 
as a physical experiment, has been known to us since the 
early part of the present century, and that many attempts 
have, from time to time, been made to promote its appli- 
cation. Two principal difficulties have stood in the way 
of its practical introduction, viz., the great cost of pro- 
ducing an electric current so long as chemical means had 
to be resorted to, and the mechanical difficulty of con- 
structing electric lamps capable of sustaining, with steadi- 
ness, prolonged effects. 

he dynamo-machine, which enables us to convert 
mechanical into electrical force, purely and simply, has 
very effectually disposed of the former difficulty, inas- 
much as a properly conceived and well-constructed 
machine of this character converts more than 90 per 
cent. of the mechanical force imparted to it into A ae 
tricity, 90 per cent. again of which may be reconverted 
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into force at a moderate distance. The margin of loss 
therefore, does not exceed 20 per cent., excluding purely 
mechanical losses, and this is quite capable of being 
reduced to some extent by improved modes of construc. 
tion: but it results from these figures that no great step 
in advance can be looked for in this direction. The 
dynamo machine presents the great advantage of simpli- 
city over steam or other power-transmitting engines ; it 
has but one working part, namely, a shaft which, revoly- 
ing in a pair of bearings, carries a coil or coils of wire 
admitting of perfect balancing. Frictional resistance is 
thus reduced to an absolute minimum, and no allowance 
has to be made for loss by condensation, or badly fitting 
nistons, stuffing boxes, or valves, or for the jerking action 
a to oscillating weights. e materials composing the 
machine, namely, soft iron and copper wire, undergo no 
deterioration or change by continuous working, and the 
depreciation of value is therefore a minimum, except 
where currents of exceptionally high potential are used, 
which appear to render the copper wire brittle. 

The essential points to be attended to in the conception 
of the dynamo machine, are the prevention of induced 
currents in the iron, and place the wire in such position 
as to make the whole of it effective for the production of 
outward current. These principles, “ak have been 
clearly established by the labours of comparatively few 
workers in applied science, admit of being carried out in 
an almost infinite variety of constructive forms, for each 
of which may be claimed some real or imaginary merits 
regarding questions of convenience or cost of production. 

‘or many years after the principles involved in the 
construction of dynamo machines had been made known, 
little general interest was manifested in their favour, and 
few were the forms of construction offered for public use. 
The essential features involved in the dynamo machine, 
the Siemens armature (1856), the Pacinotti ring (1861), 
and the self-exciting principle (1867), were published by 
their authors for the pure scientific interest attached to 
them, without being made subject matter of letters 
patent, which circumstance appears to have had the 
contrary effect of what might have been expected, in that 
it has retarded the introduction of this class of electrical 
machine, because no person or firm had a sufficient com- 
mercial interest to undertake the large expenditure which 
must necessarily be incurred in reducing a first conception 
into a practical shape. Great credit is due to Monsieur 
Gramme for taking the initiative in the practical introduc- 
tion of dynamo machines embodying those principles, but 
when five years ago I ventured to predict for the dynamo- 
electric current a great practical future, as a means of 
transmitting power to a distance, those views were still 
looked upon as more or less chimerical. A few striking 
examples of what could be practically effected by the 
dynamo-electric current, such as the illumination of the 
Place de l’Opera, Paris, the occasional exhibition of 
powerful are lights, and their adoption for military and 
owe purposes, but especially the gradual accom- 
plishment of the much desired lamp by incandescence in 
vacuum, gave rise to a somewhat sudden reversion of 

ublic feeling ; and you may remember the scare at the 
Stock Exchange, sang the value of gas shares, which 
ensued in 1878, when the accomplishment of the sub- 
division of the electric light by incandescent wire was 
first announced, somewhat prematurely, through the 
Atlantic cable. 

From this time forward electric lighting has been 
attracting more and more public attention, until the 
brilliant displays at the exhibition of Paris, and at the 
Crystal Palace last year, served to excite public interest, 
to an extraordinary degree. New companies for the 
purpose of introducing electric light and power have been 
announced almost daily, whose claim to public attention 
as investments was based in some cases upon only very 
slight modifications of well-known forms of dynamo 
machines, of arc regulators, or of incandescent carbon 
lights, the merits of which rested rather upon anticipa- 
tions than upon any scientific or practical proof. These 
arrangements were supposed to of such superlative 
merit that gas and other illuminants must soon be 
matters simply of history, and hence arose the depression 
in gas shares already alluded to. It should be borne in 
mind, however, that any great technical advance is 
necessarily the work of time and of serious labour, and 
that when accomplished, it is generally found that so far 
from injuring existing industries, it calls additional ones 
into existence, to supply new demands, and thus give rise 
to an increase in the sum total of our resources. It is, 
therefore, reasonable to expect that side by side with the 
introduction of the new illuminant, lighting will go 
on improving and extending, although the advantage of 
electric light for many applications, such as the lighting 
of public halls and warehouses, of our drawing-rooms and 
dining-rooms, our passenger steamers, our docks and 
harbours, are so evident, that its advent may be looked 
upon as a matter of ——. 

Our Legislature has not been slow in recognising the 
importance of the new illuminant. In 1879 a Select Com- 
mittee of the House of Commons instituted a careful 
inquiry into its nature and probable cost, with a view to 
legislation, and the conclusions at which they arrived 
were, I consider, the best that could have been laid down. 
They advised that applications should be encouraged 
tentatively by the granting of permissive Bills, and this 
policy has given rise to the Electric Lighting Bill, 1882, 

romoted “4 Mr. Chamberlain, the President of the 

ard of Trade, regarding which much controversy has 
arisen. It could, indeed, hardly be expected that any 
Act of legislation upon this subject could give universal 
satisfaction, because while there are many believers in 
gas who would gladly oppose any measure likely to favour 
the progress of the rival illuminant, and others who wish 
to see it monopolised, either by local authorities or by 
large financial corporations, there are others again who 











Nov. 17, 1882. ] ? 


ENGINEERING. 





477 








would throw the doors open so wide ‘as to enable almost 
all comers to interfere with the public ager mers for 
the establishment of conducting vires, without let or 
hindrance, and without any safeguaads to public security 
or convenience. ; 

The law as now established takes, I consider, a medium 
course between these diverging opinions, and, if properly 
interpreted, will protect, I believe, all legitimate inte- 
rests, without impeding the healthy growth of establish- 
ments for the distribution of electric energy for lighting 
and for the transmission of power. Any firm or lighting 
company may, by application to the local authorities, 
obtain leewe to place electric conductors below public 
thoroughfares, Pv wed to such conditions as may be 
mutually agreed upon, the term of such license being 
limited to seven years ; or an application may be made to 
the Board of Trade for a provisional order to the same 
effect, which, when sanctioned by Parliament, secures a 
right of occupation for twenty-one years. The license 
offers the advantage of cheapness, and may be regarded as 
a purely tentative measure, to enable the firm or company 
to prove the value of their plant. If this is fairly esta- 
blished, the license would in al&probability be affirmed, 
either by an engagement for its y#olongation from time to 
time, or by a provisional order which would, in that case, 
be obtained by joint application of the contractor and the 
local authority. At the time of expiration of the pro- 
visional order, pre-emption of purchase is accorded to the 
local authority, against which it has been objected with 
much force by so competent an authority as Sir Frederick 
Bramwell, that the conditions of purchase laid down are 
not such as fairly remunerate the contracting companies 
for their expenditure and risk, and that the power of 
purchase would inevitably induce the parochial ies to 
become mere trading associations. But while admitting 
the undesirability of such a consummation, I cannot help 
thinking that it was necessary to put some term to con- 
tiacts entered into with speculative bodies at a time when 
the true value of electric energy, and the best conditions 
under which it should be applied, are still very imper- 
fectly understood. The supply of electric energy, parti- 
cularly in its application to transmission of power, is a 
matter simply of commercial demand and supply, which 
need not partake of the character of a large monopoly 
similar to gas and water supply, and which may therefore 
be safely left in the hands of individuals, or of local asso- 
ciations, subject to a certain control for the protection of 
public interests. At the termination of the period of the 
provisional order, the contract may be renewed upon such 
terms and conditions as may at that time appear just and 
reasonable to Parliament, under whose authority the 
Board of Trade will be empowered to effect such 
renewal. 

Complaints appear almost daily in the public papers, to 
the effect that townships refuse their assent to applications 
by electric light companies for provisional orders ; but it 
may be surmised that many of these applications are of 
a more or less speculative character, the object being to 
secure monopolies for eventual use or sale, under which 
circumstances the authorities are clearly justified, I con- 
sider, in withholding their assent ; and no licenses or pro- 
visional orders should be granted, I consider. unless the 
applicants can give assurance of being able and willing to 
carry out the work within a reasonable time. But there 
are technical questions involved which are not yet suffi- 
ciently well understood to admit of immediate operations 
upon a large scale. 

Attention has been very properly called to the great 
divergence in the opinions expressed by scientific men re- 
garding the area that each lighting district should com- 
prise, the capital required to light such an area, and the 
amount of electric tension that should be allowed in the 
conduztors. In the case of gas supply, the works are neces- 
sarily situated in the outskirts of the town, on account of 
the nuisance this manufacture Occasions to the immediate 
neighbourhood ; and, therefore, gas supply must range 
over a large area. It would be possible, no doubt, to 
deal with electricity on a similar basis, to establish 
electrical mains in the shape of copper rods of great thick- 
ness, with branches diverging from it in all directions ; 
but the question to be considered is, whether such an 
imitative course is desirable on account either of relative 
expense or of facility of working. My own opinion, 
based upon some practical experience and thought de- 
voted to the subject, is decidedly adverse to such a 
plan. In my evidence before the Parliamentary Com- 
mittee, I limited the desirable area of an electric district 
in densely populated towns to a quarter of a square mile, 
and estimated the cost of the necessary establishment of 
engines, dynamo-machines, and conductors, at 100,000/., 
while other witnesses held that areas from one to four 
square miles could be worked advantageously from one 
centre, and at a cost not exceeding materially the figure 
I had given. These discrepancies do not necessarily 
imply wide differences in the estimated cost of each ma- 
chine or electric light, inasmuch as such estimates are 
necessarily based upon various assumptions regarding the 
number | houses and of public buildings comprised in 
such a district, and the amount of light to be apportioned 
be 2, but I still maintain my preference for small dis- 

ricts, 

By way of illustration, let us take the parish of St. 
James’s, near at hand, a district not more densely popu- 
lated than other equal areas within the aietneiin 
although comprising, perhaps, a greater number of public 
buildings. Its population, according to the preliminary 
report of the census taken on the 4th April, 1881, was 
29,865, it contains 3018 inhabited houses, and its area is 
784,000 — yards, or slightly above a quarter of a 
square mile, and it has six an 


a half miles length of 


—- streets. 
© light a comfortable house of moderate dimensions in 
all its parts, to the exclusion of gas, oil, or candles, 





would require about 100 incandescence lights of from 15 
to 18-candle power each, that being, for instance, the 
number of Swan lights employed by Sir William Thom- 
son in lighting his house at Glasgow University. Eleven- 
horse power would be required to excite this number of 
incandescence lights, and at this rate the parish of St. 
James’s would require 3018 x 11=33,200 horse power to 
work it. It may be fairly objected, however, that there are 
many houses in the parish much below the standard here 


referred to, but on the other hand, there are 600 of them 
with shops on the ground floor, involving larger require- 
ments. K or does this estimate provide for the large con- 


sumption of electric energy that would take place in 
lighting the eleven churches, eighteen club-houses, nine 
concert halls, three theatres, besides numerous hotels, 
restaurants, and lecture halls. A theatre of moderate 
dimensions, such as the Savoy Theatre, has been proved 
by experience to require 1200 incandescence lights, repre- 
senting an expenditure of 133 horse power; and about 
one-half that power woyld have to be set aside for each 
of the other public buildings here mentioned, constituting 
an aggregate of nearly 2926 horse power; nor does this 
general estimate comprise street lighting, and to light the 
six and a half miles of principal streets of the parish with 
electric light, would require, per mile, thirty-five arc 
lights of 350-candle power each. This, taken at the rate 
of 0.8 horse power per light, represents a further require- 
ment of 182 horse power, making a total of 3108 horse 
power, for purposes independent of house lighting, being 
equivalent to one horse power per inhabited house, and 
bringing the total requirements up to 109 lights=12 
horse power per house. 

I do not, however, agree with those who expect that 

gaslighting will be entirely superseded, but have, on the 
contrary, always maintained that the electric light, while 
possessing great and peculiar advantages for lighting our 
principal rooms, halls, warehouses, &c., owing to its 
‘giener, and more particularly to its non-interference 
with the healthful condition of the atmosphere, will leave 
ample room for the development of the former, which is 
susceptible of great improvement, and is likely to hold its 
own for the ordinary lighting up of our streets and 
dwellings. 

Assuming, therefore, that the bulk of domestic lighting 
remains to the gas companies, and that the electric light 
is introduced into private houses only, at the rate of say 
twelve incandescence lights per house, the parish of St. 
James’s would have to provided with electric energy 
sufficient to work (9+ 12) 3018=63,378 lights=7042 horse 
power effective. This is equal to about one-fourth the 
total lighting power required, taking into account that 
the total number of lights that have to be provided for a 
house are not all coal at one and the same time. No 
allowance is made in this estimate for the transmission of 
power, which, in course of time, will form a very large 
application of electric energy ; but considering that power 
will be required mostly in the daytime, when light is not 
needed, a material increase in the plant will not be neces- 
sary for that purpose. 

In order to minimise the length and thickness of the 
electric conductor, it would be important to establish 
the source of power, as nearly as may be, in the centre 
of the parish, and the position that suggests itself to my 
mind is that of Golden-square. If the unoccupied area of 
this square, representing 2500 square yards, was exca- 
vated to a depth of 25 ft., and then arched over so as to 
re-establish the present level, a suitable covered space 
would be provided for the boilers, engines, and dynamv- 
machines, without causing obstruction or public annoy- 
ance; the only erection p Bom the surface would be the 
chimney, which, if made monumental in form, might be 
placed in the centre of the square, and be combined with 
shafts for ventilating the subterranean chamber, care 
being taken of course tu avoid smoke by insuring perfect 
combustion of the fuel used. The cost of such a chamber, 
of engine power, and of dynamo machines, capable of 
converting that power into electric energy, I estimate at 
140,000. To this expense would have to be added that 
of providing and laying the conductors, together with the 
switches, current regulators, and arrangements for testing 
the insulation of the wire. 

The cost and dimensions of the conductors would 
depend upon their length, and the electromotive force 
to be allowed. The latter would no doubt be limited, by 
the authorities, to the point at which contact of the two 
conductors with the human frame would not produce 
injurious effects, or say to 200 volts., except for street 
lighting, for which purpose a higher tension is admsisible. 
In considering the proper size of conductor to be used in 
any given installation, two principal factors have to be 
taken into account; first, the charge for interest and 
depreciation on the original cost of a unit length of the 
conductor; and, secondly, the cost of the electrical 
energy lost through the resistance of a unit of length. 
The sum of these two, which may be regarded as the cost 
of conveyance of electricity, is clearly least, as Sir 
William Thomson pointed out some time ago, when the 
two components are equal. This, then, is the principle 
on which the size of a conductor should be determined. 

From the experience of large installations, I consider 
that electricity can, roughly speaking, be produced in 
London at a cost of about one shilling per 10,000 watts 
for an hour. Hence, assuming that each set of four 
incandescence lamps in series (such as Swan’s, but for 
which may be substituted a smaller number of higher 
resistance and higher luminosity) requires 200 volts 
electromotive force, and 60 watts for their efficient work- 
ing, the total current required for 64,000 such lights is 
19,200 amptres, and the cost of the electric energy lost by 
this current in passing through ;4;th of an ohm resistance, 
is 16. per hour. ; 

The resistance of a copper bar one quarter of a mile in 
length, and one square inch in section, is very nearly 








réoth of an ohm, and the weight is about 2% tons. 
Assuming, then, the price of insulated copper conductor 
at 90/. per ton, and the rate of interest and depreciation 
at 74 per cent., the charge per hour of the above conduc- 
tor, when used oe hours per day, is 14d. Hence, fol- 
lowing the principle I have stated above, the proper size 
of conductor to use for an installation of the magnitude I 
have sup , would be one of 48,29in. section, or a 
round rod 8in. in diameter. 
(To be continued.) 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change, but the market was sluggish 
and very little business was done. Buyers offered 43s. 9d. 
od ton for No. 3 Cleveland and sellers quoted 44s. 
Makers still expressed hopes of improvement in the early 
future, and the chief firms adhered to their list price of 
45s. Warrants were not saleable and we did not hear of 

a single transaction. Shipments continue satisfactory. 


The Manufactured Iron Trade.—All the works in the 
North of England are kept busy, and there is a fair 
number of orders on hand. Contracts ahead are not 
easily to get, and as the productive power is so heavy 
some of the manufacturers are very uneasy. Prices are 
weak. Yesterday the plate makers, following the ex- 
ample of the blast furnace owners, held a meeting at 
Middlesbrough and discussed the propriety of forming a 
combination to restrict the production. It was suggested 
that they might work a day less each week, but opinions 
differed on the subject, and no conclusion was arrived at, 
the meeting separating on the understanding that an 
adjourned meeting would be held next week. 


_ Engineering and Shipbuilding.—Both these branches of 
industry continue very brisk on the northern rivers. There 
is work in hand which will occupy them for many months. 


The Wages of Ironworkers.—All is now ready for the 
Court of Arbitration, which is to be held at Middles- 
brough on Saturday, presided over by Sir Joseph Whit- 
well Pease, Bart., M.P. It is expected that the pro- 
ceedings will only occupy that day, and that in the course 
of a week or a fortnight the arbitrator will be able to give 
his decision settling the wages question of the iron works 
of the North of England for some months. 

The Steel Trade.—The steel trade is unaltered. Orders 
do not come to hand in the same ratio as the enormous pro- 
ductive power. 

The Coal and Coke Trades.—The coal and coke trades 
are better, but in the face of agitations for wages the 
colliery owners are anxious to increase prices. 











THE West CUMBERLAND IRoN AND STEEL COMPANY, 
Li1TtED.—From the annual report of this company just 
issued, we find that during the year ending September 
30th last, the gross profit on the steel and iron works 
amounted to 66,366/. 7s. 10d., and after deducting from 
this amount the charges for loss on colliery, depreciation 
of plant, redeemable plant, interest on debentures, &c., 
there remained a balance of 40,6287. 19s. 2d. available 
for dividend. Out of this sum an interim dividend of 12s. 
per share was made in May last, and the directors now 
recommend a further dividend of 20s. per share, making 
a total dividend for the year of 8 per cent. free of income 
tax. During the year the output of the works amounted 
to 122,668 tons of hematite iron ; 9956 tons of spiegel ; 
116,720 tons of Bessemer and Siemens’ steel ingots ; and 
101,7€4 tons of finished. steel in the form of rails, blooms, 
plates, wire billets, and forgings. The company and their 
able manager, Mr. Snelus, are to be congratulated on the 
results of the year’s working. 





THE METEOROLOGICAL SocreTy.—The opening meeting 
of the session was held on Wednesday evening, the 15th 
instant, at the Institution of Civil Engineers, Mr. J. K. 
Laughton, F.R.A.S., President, in the Chair. Eleven 
new Fellows were elected, viz. : Rev. J. Brunskill ; F. B. 
Buckland ; C. F. Casella; W. H. M. Christie, F.R.S. ; 
A. Creswell ; R. S. Culley; C. Morris ; O. L. O’Connor ; 
H. Parker, F.Z.S.; A. Roundtree, and D. K. Sharpe. 
The papers read were: 1. ‘‘ On Certain Types of British 
Weather,” by the Hon. Ralph Abercromby, F.M.S. The 
author shows that there is a tendency of the weather all 
over the temperate zone to occur in spells, associated with 
certain types of pressure-distribution. In Great Britain 
there are at least four persistent types—the southerly, the 
westerly, the northerly, and the easterly. In spite of 
much fluctuation, one or other of these types will often 
continue for weeks together, and tend to recur at the 
same date every year. The value of the recognition of 
type groups is shown in the following ways: (1) They 
explain many phenomena of weather and many popular 

rognostics ; (2) in some cases they enable forecasts to be 
issued with greater certainty and for a longer time ahead ; 
(3) we can by their means correct statistical results, b 
giving the real test of identity of recurrent weather whic 
no single item, such as heat, cold, rain, &c., can do; (4) 
they enable us to treat such geological questions, as the 
influence of changing distribution of land and sea on 
climate, in a more satisfactory manner than any other 
method. 2. “On the Use of Kites for Meteorological 
Observation,” by Professor E. Douglas Archibald, M.A., 
F.M.S. Inthis paper the author advocates the use of 
kites for meteorological observation, and describes the 
mode in which they may be best flown soas not to be mere 
toys, but scientific instruments, capable of ascending to 
great heights, remaining steady in currents of varying 
velocity, and of being manipulated with ease and rapidity 
by the observer. 3. ‘‘ The Meteorology of Mozufferpore, 
Tirhoot, 1881,” by Charles M, Pearson, F.M.S, 
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FRIDAY, NOVEMBER 17, 1882. 


ELECTRIC LIGHT TESTS. 

Art the opening meeting of the Society of Tele- 
graph Engineers and of Electricians on Thursday, 
November 9th, Mr. W. H. Preece gave his expe- 
riences of the Munich Electrical Exhibition ; and in 
the course of his remarks he dwelt at considerable 
length on the very careful tests which were being 
made of dynamos and electric lamps. No such 
reliable determinations had been made before, and 
he had every confidence in the results. We are, 
of course, not yet able to give any account of these 


If this precaution is omitted, some | 





results, but we publish on another page some valu- 
able data of the performances of continuous current 
machines and lamps. They are taken from the re- 
port, of MM. Allard, Joubert, Le Blanc, Potier, 
and Tresca, the Committee appointed to make the 
measurements. Before referring further to them, 
we may finish our remarks on Mr. Preece’s very 
interesting communication. The Munich Exhibi- 
tion, though in no sense international, and in 
reality only a South German and local exhibition, 
made, nevertheless, in his opinion, by far the finest 
display of incandescent lighting, especially in its 
artistic aspects, which has yet been seen. There 
was no novelty in these incandescent lights, if we 
except the hollow filament of M. Cruto, to which 
we refer elsewhere, who causes carbon to deposit 
on a platinum wire, then gets rid of the wire, leaving 
a tube of carbon. This carbon gives a larger illumi- 
nating surface for the same internal resistance, 
than the ordinary filament. Mr. Preece was justly 
severe on the want of strictness shown by the 
authorities in admitting so many well-known ma- 
chines, lamps, and other apparatus into the exhibi- 
| tion under assumed names. He praised, however, the 
|system of giving certificates and reports instead of 
| medals and testified to the competence of the re- 
| porting committees. 

| The last observation of Mr. Preece which we shall 
| quote at present, refers to the experiments of M. 
Marcel Deprez in the transmission of motive power 
from Meisbach to Munich, a distance of thirty-four 
miles. One-half horse power was transmitted in 
this way ; but the loss of power ew route is not 
known. Mr. Preece finds from calculations made 
by Mr. H. R. Kempe that 60 per cent. of the 
|current would be lost during wet weather if ordi- 
|nary telegraph lines, such as those employed by 
| Deprez, were used in this country. In the finest 
| weather 3 per cent. of current would leak away. It 
|is clear, therefore, that for the British Isles some 
| other kind of line than a telegraph wire would have 
‘to be used for conveying motive power by elec- 
| tricity unless some new mode of insulation were 
| invented. 

| Turning now to the tests referred to above, and 
|which are summarised in a tabular form. This} 
| Table will throw new light on a subject hitherts | 
| kept somewhat dark, and about which much infor- | 


mation is needed. 








The experiments which it records formed a 
part of the labours of an investigating committee at 
| the Paris Exhibition of Electricity, and its appear- 

ance has thus been delayed, almost until the work 
|of the Investigating Committee of the Municlr 
Exhibition is completed. It will be noticed that 
the mode in which the experiments were carried 
out is essentially practical, the electrical energy | 
produced being in all cases referred to the| 
mechanical work expended. In this way the rela- 
tive efficiencies are very clearly shown. 

The cheval electric, and more particularly cheval 
dare of this Table, represents an electric power of 
75 kilogrammetres per second, generally calculated 
from intensities, resistances, and electromotive 
forces. The total mechanical efficiency is the ratio 
between the total electric work and the total effec- | 
tive motive power; the mechanical efficiency of | 
the arcs is the ratio between the work actually | 

measured in the arcs, and the same effective motive 
power. The electric efticiency of the arcs is the | 
comparison made for all experiments between the 
‘electric work of the arcs and total electric work. 
As to the photometric values the mean spherical 
| luminosity represents the light asa whole. It will 
| be seen to fall considerably below the maxim lumi- 
| nosity, which is generally given as the lighting 
power of a lamp. 

The results of the Gramme machine trials were 
|obtained by a hand-regulated Lemonnier lamp, | 
such as is used in military searching, The photo- | 
meter tests were taken along a horizontal line and 
along lines inclined to 50 deg. and 60 deg. above 
and below to determine the mean intensity. The 
Jurgensen and Lorenz machine fed a Serrin regu- 
lator such as is used in lighthouses. The photo- 
meter employed could not, however, measure the | 
|light until a resistance nearly double that of 
the machine itself was put in circuit, and hence the 
photometric result is much less than it should be. 
The Maxim machine fed a Maxim lamp having a 
resistance of 0.25 ohms interposed in circuit, thus 
reducing the value of the efficiency. The intensity 
of the lamp was measured along a_ horizontal line, 
and then to 45 deg. and 60 deg. above and below 
| this line. 
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|on general and scientific grounds, and also for 


| can visit our coasts, and do immense destruction 













































































One Siemens machine (D 8, 250 type) fed a 
Siemens lamp; and the work was measured by a 
Hefner Alteneck dynamometer. The other ma- 
chine, D 7, 200, fed two Siemens lamps ; the third, 
a D 8 machine, fed five Siemens lamps. The Biirgin 
machine, fed three Crompton lamps; and the de- 
terminations were made in Mr. Crompton’s instal- 
lation. One Gramme machine fed three Gramme 
lamps ; but its efficiency is so low that a false con- 
tact found out afterwards serves to explain it. 
The Gramme machine feeding five lamps was an F 
No. 2003, constructed by Messrs. Sautter and 
Lemonnier. The upper carbons in both these lamps 
were made by Siemens, the lower by Sautter and 
Lemonnier. The Weston machine fed ten Weston 
lamps, and the experiments on it were very com- 
plete. The Brush machine fed Brush lamps, and 
the photometric measurements were made over an 
arc of 60 deg. above the horizon. 


UNFOREWARNED STORMS. 

THE cyclone which assaulted England by sur- 
prise, off Bridport, in the early morning of Oc- 
tober 24, was progressing to north-eastward at the 
rate of 35 miles per hour. The Meteorological 
Office receives telegraphic reports of the weather 
from certain stations on the British coasts at 8 a.M., 
2p.M., and 6 p.m. daily. Consequently storms of 
great velocity of progression must necessarily at 
times arrive unforeseen ; and, as the storm signals are 
kept hoisted until forty-eight hours have elapsed 
from the time the telegram was despatched, unless 
countermanded, storms may sometimes justify the 
signals although they may have been exhibited for 
quite different premonitions. The failure of official 
forecasts and storm warnings to give any announce- 
ment of this gale has been the subject of consider- 
able surprise ; and the Bishop of Carlisle, writing 
in Nature, said : ‘I feel desirous of knowing, both 


obvious practical reasons, whether any explanation 
can be given of this absolute breakdown of weather 
science. It would seem to be possible that a storm 


both by sea and land, and yet not give the faintest 
notice to our weather prophets of the impending 
danger ; and it really almost makes one smile to 
perceive that on the day of the storm no warnings 
were issued, and that on the day after the south 
cone was hoisted. ... If no mistake has been 
made in the observations, and a mistake seems 
scarcely possible, we seem to be driven to the con- 
clusion that a storm of the first magnitude can 
come upon us unawares ; and if this be so the con- 
clusion is discouraging and very strange as regards 
science ; andit isvery serious as affecting the value of 
the forecasts of the weather to fishermen and others.” 
The reverend meteorological inspector, W. C. Ley, 
is rather wrath with the bishop’s mild and humane 
inquiry; and, that he may do something for his 
extra-parochial salary, volunteers the explanation 
that the failure was due to the velocity of progres- 
sion. ‘‘ Supposing,” says he, ‘‘ the direction and 
velocity to have been uniform, the position occupied 
by the centre at 6 p.m., on the 23rd, would have 
been about 180 miles north of Cape Finisterre ; 
and, supposing the extent of the storm to have 
been also uniform, our outposts at that hour would 
have received no instrumental indication of the 
storm’s progress.” He even adds, there is another 
“risk of failure against which our system of tele- 
graphy cannot protect us, viz., that of a storm 
centre being primarily developed within our area 
of observation during the hours when there is no 
telegraphic communication.” 

This is certainly very bad news, but reference to 
‘Instructions for Meteorological Telegraphy” 
informs us that special telegrams are to be 
forwarded to the central office ‘‘whenever the 
level of the mercury in the barometer has fallen 
one-tenth of an inch or thereabouts in any one 
hour; or the wind, being strong, has suddenly 
changed its direction, or has increased to a gale or 
serious squall; or the sea has suddenly become 
rough, although the wind has not increased, an 
immediate report should be sent to London.” Are 
the public to understand, not forgetting these 
directions for special telegrams, that during the 
hours from 6 p.m. to8 a.m. ‘‘ there is no telegraphic 
communication”? If so for fourteen hours out of 
the twenty-four, we are not much better off than 
our ancestors were in the days of De Foe ; and we 
may any winter’s night have a great storm upon us 
as violent as that of 1703 without any warning ; and 
working suddenly far more destruction, 
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ON THE USE OF CONCRETE IN 
MARINE CONSTRUCTIONS. 

TuE discovery in the early part of the present 
century of an artificial cement suitable for building 
purposes, and possessing in addition to great power 
of adhesion the extremely valuable property of 
developing its adhesive strength most favourably 
when submerged in water, forms probably the most 
important incident in the history of marine con- 
struction ; and when it is further considered that 
such a material in the form of Portland cement has 
been readily obtainable at moderate cost it is only 
natural to expect that a great revolution should 
occur in the mode of constructing breakwaters, 
quay walls, and other similar structures. That a 
considerable change has taken place, is indicated by 
the now general use of large artificial blocks in- 
volving various forms of heavy machinery for their 
manipulation. 

A review of some of the more recent harbour 
works in this and other countries leads however to 
the conclusion that while the superior adhesive 
power of cement, and the rapidity of its develop- 
ment have been duly recognised and made use of, as 
for example in the building of concrete blocks on 
shore above high water, the more characteristic 
and not less important property, so far as hydraulic 
work is concerned, of setting after submersion does 
not seem to have received quite as much attention 
as it deserves, or to have been hitherto sufficiently 
taken into account in modifying the design not only 
of marine works, properly so called, but also of 
many other structures of equal importance, the 
foundations of which are laid under water. Nor 
does it appear improbable, when full advantage is 
taken of the hydraulicity of cement, that increased 
skill in the manipulation of plastic concrete under 
water, will enable the larger rivers and estuaries to 
be economically bridged over, and will diminish 
the necessity either for excessively long spans, such 
as have in many cases been adopted for tunnels, 
the length of which and other circumstances 
render the cost of their healthful ventilation 
all but prohibitory. 

Much has been written regarding Portland 
cement, and many elaborate investigations have 
been made of its tensile and compressive strength, 
the former being used as a test of quality. In most 
cases, however, and particularly in that of concrete, 
the chief function of cement is to convert a quan- 
tity of loose material into a solid mass, and the 
excellence of properly proportioned concrete will, 
other things being equal, depend almost entirely 
on the adhesive strength of the cement used. It 
therefore appears somewhat remarkable that the 
test of adhesion has not been employed to deter- 
mine the quality of neat cement in preference to 
the much less appropriate, and in some cases, mis- 
leading test of cohesion now so generally adopted. 

As evidence that Portland cement possesses the 
property of developing adhesive strength under 
water to an extent calculated to meet all the 
requirements of practice, it may be stated, that in 
the case of the softer building stones, as for example 
Portland and Sandstones, we have found from 
repeated experiment that on forcing asunder pieces 
of these stones which had been cemented and 
immediately afterwards immersed in water, the 
adhesive strength developed in twenty-eight days 
was sufficient to tear out small fragments from the 
cemented surfaces of the specimens. It will per- 
haps be more convenient to reserve further remarks 
on this and some other parts of the subject relating 
to the submersion of plastic concrete until we have 
briefly reviewed the modes of construction adopted 
in some of the more recent harbour works, select- 
ing a few representative examples. 

The South Breakwater at Aberdeen furnishes 
an instance in which concrete was used in four 
different forms, involving different modes of deposi- 
tion. 

Fig. 1 represents a section of this breakwater at 
800 ft. from the shore end. The foundation course 
consists of jute bags filled with concrete, and varying 
in weight from 5 tons to 16 tons each. The bottom 
on which they rest consisted for the most part of 
gravelly clay, covered with large stones ; the latter 
were removed by divers, and the bags lowered into 
place in iron skips, furnished with hinged bottoms 
and triggers ; the bags were submerged while the 
concrete was in a plastic condition, and the divers 
were thus enabled to manipulate them so as to 
accommodate the inequalities of the bottom and 
at the same time form a level surface on the top to 





receive the superstructure. The proportion of 
cement used in this part of the work was one part 
cement to six parts of a mixture of sand and gravel. 

On this foundation course, concrete blocks 4 ft. 
high by 6 ft. wide, and varying in weight from 74 
to 24 tons each were laid in courses to a level of 
1 ft. above low-water of neap tides ; these blocks 
were lifted and lowered by two 25-ton steam travel- 
ling cranes supported on a strong timber staging, 
and were set in position by the divers. In the 
block yard a 25-ton steam and two overhead hand 
cranes of 15 and 20 tons respectively working on 
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blocks. The proportion of cement in this part of 
the work was one part cement to nine of sand and 
gravel. The upper portion of the breakwaterabove 
low-water of neaps was formed of concrete in sité, 
filled in between suitable frames, and laid in such 
lengths that the filling could be carried up in 
advance of the rising tide, so that the upper surface 
of the concrete was always kept above water; the 
proportion of cement in this part of the work was 
one part cement to seven parts of sand and gravel, 
occasionally in fine weather, and when not likely to 
be injured by the wash of the sea, the proportion 
was decreased to one cement and nine of sand and 
gravel. 

To prevent the toe of the breakwater from being 
undercut an apron was provided consisting of long 
bags of plastic concrete, weighing 100 tons each, 
and dropped into place from a box about 8 ft. wide 


by6 ft. deep, having a hinged bottom, and supported | 


on brackets fixed to the side of the finished part of 
the breakwater, some feet above high water 
This method of protecting exposed footings had 
never before been adopted, and would no doubt 
prove extremely effective, provided the bags re- 
tained their form and were not burst before their 
contents had hardened. The concrete for this and 
the other portions of the work was made by four of 
Messent’s mixers, driven by an 18 horse power 
engine, each mixer turning out twelve cubic yards 
per hour’; materials for the concrete and also stone 
were obtained within easy distances. The number 
of divers employed was thirty-two, their wages 
averaging 66s. per week, viz., eleven shifts of four 
hours each at 6s. 

The breakwater has a length of 1050ft., and the 
total cost of its construction, given by Mr. D. Cay, 
in the revised statement of expenditure following 
his lucid description of the work,* has been about 
78,000/.; the cost of plant, temporary buildings, 
&c., was somewhat under 30,000/. Deducting 
10,000/. for the estimated selling value of the plant, 
&c., after completion of the work and dividing the 
balance of 20,0001. over the different items, their 
relative amount and cost is stated to be approxi- 
mately as follows, omitting interest on the first 
cost of the plant, which will be further alluded to. 
49041, 
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The cost of the timber staging is put down at 
10,292/., which although considerable, can scarcely 
be regarded as excessive, when it is remembered 
that heavy crane machinery and blocks had to be 
carried at a considerable elevation above high water 
and in an exposed position. Portland cement stored 
at the works cost 43s. per ton. 

The most noticeable feature in the construction 





* Minutes of the Proceedings Institution Civil Engineers, 
XXXix, 


of the Aberdeen breakwater is the use of the 100- 
ton bags of concrete and the method of depositing 
them ; their cost, however, as well as that of the 
smaller bags in the foundation course does not 
compare favourably with the other portions of the 
work ; the superior economy of concrete in sité ig 
also well illustrated. The total contents of the 
breakwater below low water amounted to a little 
over 27,000 cubic yards, of which about 23,000 
cubic yards had been allowed to harden or “ set” in 
air, the remainder in water. Preparations for 
commencing the work were begun in May, 1869, 
and the breakwater was completed in September, 
1873; during this interval 51,361 cubic yards of 
material were deposited at the average rate of 
nearly 1000 cubic yards per month, or taking 300 
working days to the year, an average of about 40 
cubic yards were deposited per day. If larger 
blocks, say, for example, of 50 tons each had been 
used, the rate of progress would, no doubt, have 
been somewhat greater, but on the whole the 
experience gained at Aberdeen cannot be considered 
as favourable to the use of moderate sized blocks, 
the cost of fixing them in place exceeding two- 
thirds of the cost of the block itself ; a similar com- 
parison with respect to the concrete in bags shows 
the setting to have cost rather more than the 
material set. These comparisons are to some 
extent admissible, as the price of concrete— 
allowance being made for differences in the propor- 
tion of cement—should not vary much beyond 
moderate limits, for sand and gravel can generally 
be obtained close to the site of the works, and the 
difference in the cost of cement in other countries is 
frequently compensated by the reduced price of 
labour. 

It is a matter of importance in marine construe- 
tions to provide means for therapid deposition of the 
building material, particularly under water, so as to 
enable full advantage to be taken of the compara- 
tively limited intervals of calm weather, during 
which the work can be most satisfactorily and econo- 
| mically proceeded with. One of the weak points of 
| the system adopted at Aberdeen—and noticeable 
| also in similar works at other places—was the large 
amount of diving-work required. In even moderate 
depths, and particularly when exposed to tidal or 
other currents, diving operations are so extremely 
slow and expensive that any system involving much 
work of this description must be considered more 
or less defective and unsatisfactory. 

The method of building with blocks is open to 
this general objection, as it always involves the 
accurate levelling of the foundation, whether 
natural or artificial, which is a tedious and costly 
operation in the great majority of cases ; each block 
has also to be carefully placed in its proper position 
under water, and this can rarely be accomplished 
without the assistance of divers and their attendant 
encumbrances. It is further objectionable that 
under such circumstances the engineer is placed to 
an undesirable extent in the hands of his divers, 
whose reports he must as a rule accept, and careless- 
ness on the part of the diver to which on account 
of his encumbered condition there is considerable 
temptation, can seldom be detected in time to have 
it properly remedied. 

A system therefore in which the employment of 
divers was reduced to a minimum, or practically 
dispensed with—and that such a system is in many 
cases possible there is little reason to doubt— 
would, other things being equal, have much to re- 
commend it, and would soahihly supersede many 





_| of the methods at present adopted. 


It has been a frequently expressed opinion that 
blocks of a much larger size than those used at 
Aberdeen would have been preferable ; this, how- 
ever, if they were manipulated in a similar manner 
would necessitate an extremely massive sea staging 
and very heavy machinery requiring an almost pro- 
hibitory outlay, the cost of the former item in the 
case under consideration amounting to over 10,000/. 
Other methods of lifting and lowering large masses 
of built concrete, in which the use of a sea-staging is 
avoided, will be subsequently referred to, but that 
they are capable of being economically employed in 
exposed situations is extremely doubtful. 

With respect to the statement of expenditure 
on the Aberdeen works, we should be disposed to 
suggest the following modification : as before 
noticed, the total expenditure on the breakwater 
amounted to 77,9731., of this 29,7231. was expended 
on plant, including sea-staging, &c., the estimated 
value of which, after the work was finished, is 
assumed to have been 9878I. from this sum, however, 
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is to be deducted, for the purpose of comparison 
with other works, interest on the first cost of the 
plant, amounting to about 6300/., making the net 
total cost about 74,400/. The following is a 
summary of the approximate quantities and prices 
connected with the work adopting the modification 
above referred to : 


Total length of breakwater 1050 lin. ft. 

», contents of breakwater... 51,361 cub. yds. 
Quantity per lineal foot ... 48,91 os 
rRotal net cost... faa ... 74,4007. 

+ eo Se... ... 25,1451, 

Cost per lineal foot of break- 701 
water about... ve : 
Cost per cubic yard of finished 29s 
work : 


The selling value of old plant and materials is 
difficult to estimate and liable to be overrated, par- 
ticularly if the former is of special construction or 
design. For the purpose of instituting a comparison 
in such cases it will perhaps be sufficiently near the 
truth if the average selling value of the plant is 
taken at one-fourth of the first cost. 

In comparing the cost of special plant with that 
of work executed it is expedient, in order to avoid 
complication, that the latter item should be con- 
fined to the amount actually effected by the direct 
use of the special plant, and that other parts of the 
structure which may have been built quite inde- 
pendently should not be included. For example, 
if the superstructure in one case was of rough con- 
crete extending only a few feet above high water, 
and in another it consisted of a large quantity of 
expensively dressed ashlar, carried from low water to 
a considerable height above high water, although in 
each case the special plant may have done the same 
amount of work, it is obvious that a comparison 
which referred to the whole cost of each of the 
finished structures would be misleading. Applying 
these restrictions to the case of the Aberdeen works, 
and limiting the special plant to ‘‘ cranes,” &c., and 
‘‘sea staging,” we may assume the united first cost 
of these items to be about 20,000!., which, with 
interest at 5 per cent. for 4} years (the time occupied 
in construction) amounts to 24,3001., from which is 
to be deducted one-fourth of the first cost as the 
selling value when the work had been completed ; 
the approximate net cost would therefore be about 
19,000/. The special plant was directly employed 
in all the work except the superstructure deposited 
while plastic above low-water containing 23,972 
cubic yards, which being deducted from the 
gross quantity of material in the breakwater makes 
the total work done by the direct use of the special 
plant to be 27,400 cubic yards, which were lifted 
and lowered into place under water at an approxi- 
mate cost for plant alone of about 14s. for each 
cubic yard deposited. The accuracy of these 
figures may be questioned on the ground that 
all the cranes may not have been exclusively 
used with the blocks and bags. Any discrepancy 
on this account, however, would probably be 
more than counterbalanced by other items, the 
cost of which is not included. Of course, other 
things being equal, double or treble the quantity 
of work might have been done by the same 
plant, in which case only the additional interest for 
the increased period of use would have to be taken 
into account. The cost of the special plant as given 
above, and the amount of work executed, will, as 
we shall show on a future occasion, compare favour- 
ably with the same items in some other works of 
a similar character. On the whole the south break- 
water at Aberdeen forms an important example of 
marine construction in an exposed position, and 
reflects much credit on the engineer in charge, Mr. 
W. D. Cay, the difficulties of thecase being met 
and overcome with considerable skill and originality. 
In a future article we shall deal with some other 
— of employing concrete in marine construc- 

ion, 
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Repertorium der Journal Literatur der Eisenbahn Technik. 
By Franz Woas. Berlin: Julius Springer. 

In this little volume Mr. Franz Woas has at- 
tempted to index and classify the technical literature 
relating to railway matters published during the 
years 1880 and 1881, and his selection of journals 

is as good as his method of classification. 

Under five principal headings—1 Railway systems; 
2. Railway constructions ; 3. Permanent way and 
rolling stock. 4. Maintenance; 5. Railway work- 
ing and management—the author groups and 
classifies the large amount of material at his dis- 


posal so successfully, that to any one acquainted 

with the subject he is searching for, the task is 

extremely easy. Having found the particular sub- 
ject in question, we are not only told that an 
article—for instance, on the wire-rope railway up 

Mount Vesuvius—appeared in one or the other 

journals, but we are also informed that this article 

is, or is not, illustrated, if it is detailed, or whether 
it is simply a short notice, and so forth. 

It is here, however, where we should wish to 
suggest a slight extension in the next volume 
promised soon (since the author intends to make 
this repertoir an annual work), namely, that if the 
same article, or an abstract or shorter notice of it ap- 
peared in several journals, they should all be 
named ; this we believe is very essential. On the 
great utility of a work of this class, we think it un- 
necessary to remark, but many people have access 
only to one or a few of the journals which which form 
the rich collection Mr. Woas has had at his dis- 
posal, and they may often go to much trouble and 
expense to procure a journal in which an article 
has appeared, while they have a reprint or an ab- 
stract of it on their own bookshelf. To some 
extent, and in many instances, Mr. Woas has 
quoted several journals, but he has done so rather 
in favour of German literature to the disadvantage 
of English, American, and French, and although 
very excusable from his point of view, it reduces 
the value of the otherwise handy little volume for 
such readers who possess the advantage of being 
able to follow the language, but who naturally 
have more full acess to the literature of their own 
country than to that of Germany. 

The repertoir is compiled in all from over thirty 
journals, partly devoted specially to railway matters, 
partly general engineering papers, and many will 
no doubt be very grateful to the author for under- 
taking so tedious a work, as to wade through thirty 
and more weekly or monthly publications. We, for 
our own part, gladly assure him that we shall 
frequently turn to his little volume when we require 
information on any subject relating to railway 
matters. 

BOOKS RECEIVED. 

A Treatise on the Metallurgy of Iron. By H. Baver- 
MAN, F.G.S. Fifth Edition, revised and enlarged. 
Illustrated with numerous Wood Engravings. London : 
Crosby Lockwood and Co. [Price 5s.] 

Hydrostatic ; or Theoretical Mechanics. Part II. By J. 

. Borromiry, M.A., F.R.S.E.,F.S.C. With numerous 

Illustrations. London and Glasgow: Wiliam Collins, 
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Stationary Engine Driving, a Practical Manual for Engi- 
neers in Charge of Stationary Engines. By MICHAEL 
ReyNotps. With numerous Illustrations. Second 
Edition, revised and enlarged. London: Crosby Lock- 
wood and Co, [Price 4s. 6d.] 


THE MUNICH ELECTRICAL EXHIBI- 
TION.—No. IV. 

In a preceding article we have briefly noticed 
what there was of interest in the left wing of the 
Munich Crystal Palace, during the recent Exhibi- 
tion. We will now pass the contents of the right 
wing in rapid review. Passing through the entrance 
to the buffet, and by the four small salons in which 
the lottery objects were exposed, the visitor reached 
the electro-chemical section, of which the first place 
was occupied by the Electro-Depositing Company of 
Wiirtemberg, and the second by Mr. Otto Anfleger, 
of Munich ; at both of these exhibits the various 
processes of electro-plating were carried on before 
the visitors. The electro-medical exhibits followed 
next (this section is numbered 29 on our general 
plan, see page 431 ante). There was nothing here 
calling for notice by us. From this point com- 
menced the exhibition of telephonic apparatus, 
extending along the width of the building; in 
addition to this in all parts of the Palace were 
placed small telephone installations, permitting 
visitors to test the instruments over short distances. 
There were thirty-three of these installations, the 
positions being marked on the plan ; the following 
is a list of the different systems they illustrated : 
I. Right wing of the Palace, (1) Side near the 
buffet, E. de Baillehache, Paris ; Schwerdt, Carls- 
ruhe; R. Heller, Nurembourg; Berliner, Hanover; 
A. Mayér, Munich; Zelweiger and Ehrenburg, 
Schcenemann, Munich; A. Tenner, Berlin: (2) 
Side nearentrance, Fabriqued’Appareils Electriques, 
Zurich ; L. de Locht-Labye, Liittich. Nearly all 
theforegoing had receiving and transmitting stations 
on the two sides just mentioned. II. Left wing, 











near the theatre, Einstein and Co., Munich; 
Scheeffer and Montaners, Frankfort; Fein, Stuttgart. 





Two stations situated near the agricultural pavilion 
contained the apparatus of M. Nigra, of Turin. 
Two others, behind the theatre, were occupied by 
the telephones of Mr. Fein, of Stuttgart. 

Besides these experiments in the transport of the 
voice over short distances, other and more impor- 
tant ones were daily in progress between the Crystal 
Palace and external points, some of these quite far 
removed. One telephonic wire left the building by 
the Pasing-road, and was joined up to a system 
running to Tutzing, Murnau, and Oberammergau. 
A second, between the Exhibition and the Krauss 
Locomotive Works, could be connected to Land- 
strut, Ratisbonne, and so through to Dresden. 
Besides these long distance lines, several smaller 
systems connected various public establishments in 
Munich to the Palace. The success of the tele- 
phonic experiments in Paris was remembered by 
the organisers of the Exhibition to a good practical 
purpose. The National Theatre was connected to 
the theatre by twelve wires ; the Kils-Coloseum, a 
large café-concert, by eleven wires; the Volks 
Theatre by eleven, and the Café Anglais by ten 
wires. Lastly, telephonic communication existed 
between the Palace and the Ecole Polytechnique, 
the Post-Office, Hirschau, and the Central Station. 
From this enumeration it will be seen that a great 
prominence was given to telephones. Connexion 
with the theatre was made by MM. Berliner and 
Arnim Tenner, and it must be admitted that the 
results were far from satisfactory. In the trans- 
mission to Oberammergau, a distance of nearly 
sixty miles, the voice and sounds of instruments, 
although clearly perceptible, were frequently 
obscured by the noises due to induction. During 
the last days of the Exhibition the foregoing attrac- 
tions were supplemented by the apparatus of M. 
Baillehache. The circuit went from one of the 
offices of the Postal Bureau to another room in the 
same building, passing by way of Ratisbonne, a 
total length of about 220 miles. This interesting 
experiment will probably be reproduced between 
Paris and Lyons, or Paris and Bordeaux. At 
Munich the results obtained were very satisfactory, 
and promised well for the more carefully arranged 
and less hurried trials that will shortly take place 
in France. 

Leaving on one side the Railway Companies’ 
exhibits, and the Edison collection, to which we 
shall return, we have only to glance at that part of 
the Palace containing the educational apparatus, 
and instruments for scientific measurements. In 
the latter gallery, in a case containing various 
specimens of Jablochkoff candles, Edison, Swan, 
and Maxim lamps, Brush carbons, &c., we noticed 
a type of incandescence lamp, the manufacture of 
which is very original. It was schemed by an 
Italian, M. Cruto, who was led to the invention by 
following researches on the artificial manufacture 
of diamonds. He takes a very fine platinum wire, 
rolled spirally, and having placed it in an atmo- 
sphere of carburetted hydrogen, he heated it by 
passing a battery current through it. The heat 
caused the gas to decompose, and deposit a film of 
carbon on the wire, the thickness of the covering 
being regulated by continuing the operation over a 
longer or shorter period. This being completed by 
passing a more intense current through the wire, 
M. Cruto succeeds in completely volatilising it, 
leaving behind the carbon in the form of a spiral 
tube, of considerable strength. The idea is a 
curious one, but we have no means of knowing its 
value, as no lamp in the system had been tested up 
to the time of the Exhibition. The right side of 
the nave was lighted by lamps of various systems, 
which we have already enumerated, and which 
chiefly were of well-known types. We should espe- 
cially mention those that were hung over the Rail- 
ways exhibits, and the working of which appeared 
very satisfactory. They were made by M. 
Schwerdt, of Carlsruhe, who exhibited a dynamo 
electric machine of his own. . 

The Schwerdt system, comprising a dynamo 
machine and are lamp, presents nothing new as 
regards principle. The generator which we illus- 
trate by a longitudinal section Fig. 1, and a trans- 
verse view Fig. 2, consists of a ring R of the 
Gramme type, carried by the four arms / of a star 
of red copper, which revolves in the box-like exten- 
sions n of the field magnets. These boxes enclose 
the outer portion of the ring, and a part of its 
inner surface. The inventor hopes in this way to 
increase the extent of the magnetic field, and to 
utilise to a maximum the effect of the electros. 





The pole-pieces are of cast iron ; those below are 
connected on each side by a_bronze armature which 
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receives the bearings carrying the axis on which the 
ring revolves. The current is transmitted to the 
collector by the wires d which traverse a wooden 
dise r placed on the shaft. From this short de- 
scription it will be seen that the machine possesses 
originality only in arrangement. The lamp repro- 
duces the principle of the Siemens differential lamp, 
but with simplifications which make of it a very 
convenient and practical apparatus. It is shown in 
diagram by Fig. 3, and consists, as will be seen, of 
two differential coils s, s,, the first of which is 
formed by several turns of a large wire, and the 
other of a very fine wire rolled in a great number 
of convolutions. In the axis of these two coils can 
be shifted a rod of soft iron E hung to one end of the 
lever a' ht. The function of the two solenoids, the 
resistance of which has been calculated to correspond 





to forty words per minute can be sent by it, and it | 
remains the most rapid of hand-operated telegraphs 
in the postal system, where there are still some 250 | 
in use. | 

The acoustic telegraph has been growing in | 
favour of late years under the form of the American | 
**sounder,” which is simply a Morse instrument | 
with the inking apparatus removed and the arma- | 
ture of the electro-magnets made to click between | 
two metal stops. These stops are the counterpart | 
of the two metal plates in the Bright-Bell instru- | 
ment, for though the latter originally derived its | 
name from two bells of different tone hit by the | 
electric hammers, the ringing sound was found to | 
be less effective than a deader note, and metal plates | 
were substituted in the later patterns. Probably | 
the best sound would be the golden mean betwixt | 
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with the normal distance between the carbons, is 
the same as in the Siemens lamp. A derived cur- 
rent passes through the fine wire coil in such a way 
that when the wear of the carbons increases the re- 


sistance of the arc, a large proportion of the current | 


passes by this coil, the preponderating action of 
which is exerted to attract the soft iron rod. Thus 


| clear, sweet, and mellow, yet not ringing. 


when the are grows wider the coil s, attracts the | 


rod E and the lever a, h, raises the long rod t, and 
by its means the lower carbon-holder a! A", In its 
rising movement the rod ¢ raises the piece B and 
the lever B C articulated at F, the point C raises 
the finger from the anchor piece P, that gears 
into the toothed wheel G, against which it is pressed 
by the spring f. This movement sets free the upper 
carbon-holder, which falls until equilibrium is re- 
established, the rod ¢ falls, and by the mechanism 
already described, allows the anchor piece to fix 
the position of the upper carbon. 





NEW TELEGRAPH SOUNDERS. 

Ir is now nearly thirty years since the “ Bell in- 
strument” was introduced by Sir Charles Bright 
upon the lines of the old ‘‘ Magnetic” Telegraph 
Company. This was practically the first acoustic 
telegraph, and as it had several important ad- 
vantages over an instrument read by sight, it rapidly 
superseded the needle instruments of Henley and 
Foster then used by the company. In receiving 
a message read by the eye two clerks are necessary, 


one to read and call out the words, another to | 


write them down. 

Besides the extra assistance required, thechances 
of error are thus multiplied, such words as ‘ two” 
being sometimes written for ‘‘to,” or ‘‘ four” for 
“*fore.” 
hand, the clerk who read the message by ear could 
write it down at the same time. 
~ to the eyes, and while workable with a smaller 
staff, it gives a higher rate of transmission than the 
Morse instrument, 
positive and negative currents like a needle instru- 
ment the signals were all of equal duration. This 


fact gives it even now an advantage in: point of | 


speed over the modern ‘‘ sounder,” which is worked 
by ‘‘ dot” and ‘‘ dash” currents, 


| armature 


the hard click and the full chime. In the new 
sounders of Sir Charles Bright this middle sound 
appears to be realised. The plain stops of the ordi- 
nary sounder are replaced by tubular anvils of 
Muntz’s metal, and the strokes of the message _ 

e 
new apparatus has other practical advantages in the 


large size of the hammer or tongue which beats upon | 


the hollow anvils, thus enabling the operator to see 
as well as hear the message if he chooses, and in the 
fact that it can be worked either with reverse 
currents as in the single needle instrument, or with 
the ordinary Morse dot and dash signals of the same 
current, 


The ‘‘signal” sounder, as it is called, is illus- | 
| to the current, and would work on defective lines, 
_ when the ordinary sounder must perforce be silent. 


trated in Fig. 1, which is a front elevation of the 
instrument. There M M! are two like poles of an 
electro-magnet, which is connected by the terminals 
TT" in circuit with the line. 


which is pivotted at B and hangs vertically between 
the poles by reason of its weighted head. Thisiron 


polarised oppositely to the electro-magnet poles on 


either side by contact at the pivot with a projection | 


of the lower poles of the magnet. Above the pivot | 
it carries a long light arm of aluminium, having at 


its upper end a flat ring H of Muntz’s or other | 


sonorous metal—which rests between two hollow 
tubes of S S! of a similar metal. The ring H is the | 


| hammer end, and SS! are the sounding stops of the | 


instrument which, when struck by the hammer, | 


| give out notes of different pitch and quality. 


The action of the signal sounder will be readily 
understood. When it is arranged for needle signals 


| the hammer stands at rest midway between the two | 


With the Bell instrument, on the other | 
| other according as the current sent is positive or | 


It was less trying | 


anvil stops S S!. and beats to right and left on one or | 


negative. But when the sounder is worked with | 
Morse currents the hammer has its rest position in 


| contact with one of the stops, say S, as shown in 


because being worked by | 


the figure, and the long or short currents of the same 
name kick it over into contact with the other stop 


| S1, thus beating out the message. 


From thirty-five | 


| The stops are pivotted and can be adjusted by | Bridge, so the works are in good hands. 
| moving the handle J J!, thus obviating the neces- tract sum is 1,600,000/., which is within 5000/. of 


Between these like | 
poles there is a ball-headed armature of soft iron A, | 


may be unpolarised, but it is usually | 


‘in bridge construction and erection, and Messrs. 


| Arrol and Co. are contractors for the new Tay 


Fig. 2 is a modification of the signal sounder which 
fits it for relay purposes. The armature A is gup. 
plied with an adjusting spring at its lower part oa 
the soft iron is polarised by contact with a curvin, 
= of the lower poles of the electro-magnets 
The upper pole-pieces of this electro. 
magnet are carried by adjusting screws, in order to 
adjust the play of the armature; and platinum 
contact studs are attached to the sides of the 
hammer and tubular anvils. Such a sounder, be. 
sides giving out an audible message in the ordinary 
way, can by means of a local circuit and recording 
instrument, leave a permanent copy of it on black 
and white. For railway, colonial, or military work 
and for country post-offices, it appears to us to be 
well suited, and to have advantages over the ordi- 
nary sounder. For example, it is readily adjusted, 
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the parts are easily kept clean, and the peculiar 
sounds of the stops cannot readily be mistaken for 
any other noise. They have a timbre of their own 
which the ear can readily distinguish from other 
sounds, and being also loud and distinct they are 
particularly suitable for railway oftices and signal 
boxes. Moreover, the instrument is very sensitive 


The instrument shown in Fig. 1 can be operated 
by one Leclanché element working through a resist- 
ance of 2500 ohms, or, in other words, through 
about 200 miles of land telegraph wire. The resist- 
ance of the electro-magnet in this instrument is 
about 400 ohms; and that of the relay sounder 
shown in Fig. 2 is about 200 ohms. 

We understand that the postal telegraph engi- 
neers are now trying these instruments on the 
Government lines, and it would be satisfactory to 
know that their capacities for railway working were 
also being tested. 


NOTES. 
Tue Fortra Bripce. 
THE contract for the construction and erection of 





'the Forth Bridge has been let to Sir Thomas Tan- 
cred, Bart., Mr. T. H. Falkiner and Mr. Joseph 


Phillips, civil engineers and contractors, of West- 
minster, and Messrs. Arrol and Co., of the Dal- 
marnock Iron Works, Glasgow. Messrs. Tancred 
and Falkiner have already carried out about seventy 
miles of railway for Mr. Fowler, and are at present 
constructing the new line to Southampton. Mr. 
Phillips has had a very wide practical experience 


The con- 


sity of shifting the magnetic parts of the apparatus. | the engineers’ parliamentary estimate. The tenders 
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received ranged from 1,485,000/. to 2,300,000/., | 


most of the leading firms being represented. 


ELECTROLYSIS OF HypDROGEN PEROXIDE. 

According to M. Berthelot, hydrogen peroxide 
undergoes electrolysis in two different ways. With 
currents of low electromotive force, such as that of 
a fine cadmium battery, the hydrogen peroxide is 
decomposed in exactly the same way as by a great 
many agents, into oxygen and water, so that only 
oxygen is |generated, whilst no evolution of hydro- 
gen is perceived from the negative electrode. The 
current would thus simply accelerate the decom- 
position, though M. Berthelot is doubtful whether 
both oxygen and hydrogen are not set free, 
the latter, however, immediately recombining with 
undecomposed peroxide to form water. With 


the higher electromotive force of a Daniell cell the | 


electrolysis results in a complete separation of the 
body into its elements, both oxygen and hydrogen 
gases being generated. From the quantities of 
these gases it appears, however, probable that both 
modes of electrolysis may take place simultaneously, 
and the reaction would then be analogous to that 
formerly observed by M. Berthelot in electrolysing 
ferrous and manganous sulphates. 


Tue OricinaL Reis TELEPHONE. 

That Philip Reis, the inventor of the first tele- 
phone, intended to transmit speech by it electrically, 
is often doubted ; and in the late telephone de- 
cision, Mr. Justice Fry came to the conclusion that 
from the evidence before him, he did not. But 
further investigation seems to show that Reis did 
design his apparatus to transmit speech ; and not 
merely as a musical telephone. He showed his 
first apparatus at the Physical Society of Frankfort 
in 1861, and he then stated that he had been con- 
sidering how to devise an instrument for trans- 
mitting human speech. He had chosen as _ his 
model the human ear, and the apparatus shown was 
a rude representation of the outer ear in wood, with 
atympan or drum of bowel gut, having a bent 
platinum wire to represent the malleus, and an 
adjustable platinum contact. This original Reis tele- 
phone was exhibited by the Physical Society on 
Saturday last, by Professer 8. P. Thompson, who 
brought forward ample evidence to show that Reis’s 
instrument did actually transmit some words as it 
was intended to do. 

ExevaTep RatLroabs In New York. 

The corrected traffic receipts of the Manhattan 

Elevated Railroad for the twelve months ending 






all operated continuously, two of the four 
being closed at night and on Sundays: and 
then, too, the elevated roads have their dull 
seasons and their busy ones, just as surface roads 
have. This is well illustrated in the reports for 
May and July. In the former month 7,920,875 
passengers were carried, while in the latter there 
| were but 6,637,137, a falling off of 1,883,738. 
Again, although the daily average for the year was 
237,253, the days’ traffic taken separately differ as 
| widely as that of the months’. The heaviest travel 
| of a single day within the year just closed was on 
| April 11, when the report shows 319,138. On 
| December 31, 304,183 passengers were carried ; on 
| May 30, 296,808, and on December 23, 296,560. 


Tue Bure Docks. 

Extensive alterations and improvements have 
just been carried out in connexion with the East 
Bute Dock, which prove that there is no intention 
| on the part of the representatives of the Marquis 
| of Bute to neglect the general trading interests of 

Cardiff. The work was ordered by Mr. W. C. 
| Lewis soon after his advent to Cardiff, and the ex- 
| press object of it was to enable the dock to be used 
| to its utmost capacity with a view to the develop- 
| ment of general trade. All the lines of railway 
| along the north side of the dock have been taken 
| up and relaid, and the Dumfries Warehouse has 
| been surrounded with a network of new lines, with 
| turntables and other conveniences at the points at 
| which they will be required. New hydraulic cranes 
| have been put up for use in the discharge of general 
| cargoes, both at the north and east quays. These 
| cranes give additional facilities for rapid despatch, 
|} and almost any reasonable degree of speed can now 
| be attained. Hydraulic capstans of great power have 
| also been placed on the north quays. The capstans 
| are for the unloading of cargoes of heavy timber, and 
| they are found to be a great improvement on the 

old system of hand winches worked by manual 

labour. The most important of the improvements 
| carried out is that upon the west or Atlantic quay. 
| Here a large sum has been spent in renovating an 
| modernising the arrangements and appliances for 
| the special accommodation of the American trade. 
| Powerful hydraulic cranes have been provided which 
| will allow of from 1000 to 1500 tons of goods being 
|either landed or shipped in one day, whereas 
formerly the quantity turned over in this period of 
| time was not more than between 400 or 500 tons. 
|The amount of work now accomplished at this quay 


September 30 this year, show that during the year | is equal to that done with the same expenditure of 
86,361,029 paying ‘passengers were carried over the | labour at any other port in the kingdom. In the 


line. This gives a monthly average of 7,196,769, 
and a weekly average of 1,660,789. 


the year’s traftic by days, we have 237,253, which, | Warehouse. 


if all the lines were operated continuously, day 


| same locality a large and commodious warehouse 


Dividing | has been erected, which is known as the Dumfries 


This substantial stone structure is 
| five stories in height, and has been fitted up regard- 


and night, would give an hourly average through- | less of expense for the special accommodation of 


of New York steamers. The upper floors have been 
laid out for the reception of grain, and the cellarage 
is an extensive depository for provisions, such as 
beef, pork, &c. The storage capacity of the ware- 
house is about 4000 tons ; and thus, with the other 
warehouses on the same wharf, which have storage 
room to the extent of about 2000 tons, there is now 
| every facility for trade. The total cost of these 
works is nearly 25,0001. ; and when with this is 
considered the outlay, which is about to be under- 
taken in the construction of a proposed new dock, 
| it will be seen what a great benefactor the Marquis 
of Bute is to Cardiff. 


Coat IN EASTERN AUSTRALIA, 

The coal measures of the eastern coast of 
Australia are numerous and extensive, and they 
| apparently extend far into the Cape York Penin- 
|sula. Coal was discovered by Mr. Norman Taylor, 
when he accompanied Mr. Harn on the exploring 
expedition of 1872, which first made known the 
existence of gold in the Palmer district, but the 
| discovery led to no practical results until 1881, 
when a prospecting party from Cooktown took up a 
mineral selection on the Little River within the 
boundaries of the Palmer goldfield. Mr. Jack, 
the Queensland Government geologist, was sent to 
|examine the discovery last May, and made an 
official report, which has been laid before the 
Parliament of that colony. In his opinion the dis- 
covery is a really valuable one. He examined the 
seams, finding among them two which were 8 ft. 
and one 18 ft. thick, so that the mineral is evidently 
present in large masses. Concerning its quality he 
could not form a decided opinion, as the seams had 
only been opened for a few feet. On the surface 
the coal was impure, and mixed with clay, but 
even at 12 ft. and 22 ft.—the depths of the shafts— 
it was evidently improving. From the appearance 
of the seams and the surrounding strata, Mr. Jack 
formed the conclusion that the coal had been sub- 
jected to extreme pressure, and that the heat thus 
evolved had volatilised the greater part of its 
hydro-carbons, and it was, therefore, unfit for gas- 
making. At a depth, no doubt, this defect will 
disappear. The coal discovered contains an un- 
usually high percentage of fixed carbon, and ought, 
therefore, to be excellent for steam generating 
and smelting purposes. The position of the coal- 
field, which is 100 miles distant from Cooktown— 
the nearest port—forbids the expectation that 
the mineral will be exported, unless, indeed, the 
Queensland Government makes a railway to the 
Palmer, which has already been promised. But 
the presence of these large coal seams close to a 
district so full of metals as the Palmer must have a 
great influence upon its future development. 





THE InpucTION BALANCE AS A PROBE. 

At the recent meeting of the American Associa- 
tion for the Advancement of Science Professor 
Graham Bell read a paper on ‘‘The Electrial 
Experiments to determine the Location of the 
Bullet in the Body of the late President Garfield, 
and upon a successful form of Induction Balance 
for the Detection of Metallic Masses embedded in 
the Human Body:” He stated that when the 
news of the assassination flashed through America 
he had just invented an induction apparatus con- 
sisting of two flat coils of wire superimposed on 
one another. Professor Newcombe thought that 
the presence of the bullet might be indicated by 
the retardation of a magnetic needle caused by the 
lead; and Professor Bell offered to make any 
experiments that might be necessary, and the idea 
subsequently occurred to him of applying the 
induction balance, which he found remarkably 
sensitive. The ordinary balance does not, how- 
ever, manifest the bullet at any distance off, and 


d|the task was to construct one which would be 


sensitive to the missile at a short distance. In 
describing how this was done we observe that Pro- 
fessor Bell makes no mention of the assistance of 
Professor Hughes which he telegraphed for from 
America. Nevertheless, we believe we are right in 
stating, and Professor Hughes will correct us if we 
are wrong, that the inventor of the induction 
balance was, through Mr. Preece, urgently asked by 
Professor Bell to inform him of the best way to 
arrange the induction balance for bullet finding, 
and that Professor Hughes lost no time in devising 
a plan and sending it to America. Be this as it 
may, Professor Bell succeeded in preparing an 
apparatus which was tried on the wounded presi- 
dent. It was capable of indicating the presence of 





out the year of 9869. But the lines are not the American trade as carried un the Edwards Line | @ lead bullet 5 in. from it ; and an area was found 
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in the president’s body which was believed to 
contain the metal mass. Subsequent examination 
proved this to be incorrect and that a steel spring 
in the mattress of the president’s bed occasioned 
the false indications. This result shows that it will 
in future, therefore, be necessary in using this appa- 
ratus td see that no metal fittings are near the 
couch where the patient is extended. Professor 
Bell has subsequently improved his bullet finder 
by enclosing the exploratory coils in paraffin and 
adjusting them to perfect silence by means of a 
micrometer screw. He considers this modification 
capable of locating a bullet in any part of the 
human body ; and recent trials on the person of 
Colonel Clayton, who has long suffered from an 
Enfield bullet, were completely successful. 


New NortHern Raliways. 

A deputation of gentlemen from Stalybridge, 
Holmfirth, and Barnsley, accompanied by the engi- 
neers of the Lancashire and Yorkshire Railway 
Company, have inspected the proposed route for a 
new line, about 154 miles in length, from Stalybridge 
to Holmfirth, which the Lancashire and Yorkshire 
Railway Company may possibly construct. The 
line will pass near the Stalybridge Water Works, 
and the reservoirs forming the Manchester Water 
Works, then under Woodhead by a tunnel 1} miles 
in length, and thence to Holmfirth. The company 
will then connect the Clayton west branch with the 
Barnsley and Wakefield line, and thus afford a 
pretty direct route from the South Yorkshire coal- 
fields to Lancashire. It is also said to be their in- 
tention, if possible, to make a trunk line from Hull 
to Liverpool. Extensions of the London and North- 
Western system from Cross-lane to Morton-road, 
Eccles, have just been opened for traffic. The 
works consist of the old Liverpool and Manchester 


line, for which an Act was obtained sixteen or | 
| of Pluecker are seen superposed. 


eighteen years since. The extensions were begun 


about three years since by Messrs. Baker and 
Firbank, contractors, and necessitated the recon- 
struction of several bridges, and of three passenger 
stations, viz., Cross-lane, Weaste, and Eccles, also 
the building of a new station called Seedley, situate 
midway between Cross-lane and Weaste, which was 


opened for traffic in May last. There are consider- 
able extensions going on at each end of this section, 
which will take some time yet to complete. These 
embrace a new double line from Ordsal-lane to 
Victoria Station and a new station at Victoria 
Bridge. At Patricroft several acres of ground are 
being laid with sidings, a new bridge is being built 
to carry the Clifton branch over the Eccles and 
Wigan line, and a short loop is being laid in order 
to connect the Clifton branch on the south side 
with the Eccles and Wigan branch, so that trains 
from Manchester can pass direct to Swinton and 
Clifton Junction, and, if required, also to Bury. 
At Patricroft large new stations for goods and 
passengers are being built, and the line has been 
lifted so as to give greater headway to the new 
under bridge which carries the railway over Green- 
lane. Until recently this bridge was so low that 
carts with top loads had to cross the line by a level 
crossing. The doubling of the line is being con- 
tinued from the old junction at Eccles to about a 
mile westward, the junction there being on Chat 
Moss. At Patricroft the widening has removed, 
by the width of the new works, the first foot- 
path, which was constructed in 1851 for Her 
Majesty the Queen, the Prince Consort, the 
Duke of Wellington, and party to pass from Patri- 
croft Station to the Bridgwater Canal, whence they 
were conveyed by barge to Worsley Hall, using for 
the first time the royal landing stage in the park at 
Worsley. The new stations are constructed with 
island platforms, and can be reached by covered 
galleries, glazed, the booking-offices in each case 
being on a level with the street. It may be men- 
tioned that the number of trains of all kinds timed 
to pass between Ordsal-lane and Eccles is about 320 
per day, making, with Sunday, about 1970 per 
week. This is exclusive of specials and light engines. 


INFLUENCE OF TEMPERATURE AND ELECTRICITY ON 
THE SPECTRA OF METALLOIDS. 

On the evidence of Pluecker and others it has 
been generally, though not universally, admitted, 
that spectrum analysis allowed a sharp line to be 
drawn between metals and metalloids, a distinction 
made by the chemist, not as a real principle, but 
for convenience, one certainly admissible in a great 
many cases. Metals, we are told, have only one 
specific spectrum ; when the metal is heated some 
additional lines appear which were scarcely or not 





at all visible before, certain lines assume a greater 
brilliancy, and others decrease in intensity ; but 
the position of none of them change, nor can any 
lines fall out altogether. This is the case with 
all metals, as well as with hydrogen, which in 
this respect assumes metallic characteristics. But 
it is supposed to be otherwise with the metalloids. 
Pluecker found two distinct spectra for oxygen, 
nitrogen, sulphur, and selenium, having no lines 
in common ; the one appeared to be associated with 
alow temperature becoming sufticiently clear with 
the heat produced by the spark of an ordinary 
electro machine, while the other, a high tempera- 
ture spectrum was obtained when the spark was 
produced from a Leyden jar. It was ascer- 
tained, however, that either spectrum could be 
produced under circumstances where there was not 
a material difference in temperature, and that, on 
the other hand, the so-called high temperature 
spectrum would appear where that due to a low 
temperature would be expected. A high tempera- 
ture spectrum will, for instance, result from a tube 
with an internal pressure of only .001 metre ; if we 
interpose a very small Leyden jar, the tube then 
becomes hardly warm and the incandescent light 
of the gas remains very faint ; and the same high 
temperature spectrum will be obtained with the 
same tube if we employ a strong Rhumkorff coil 
which rapidly heats the tube and causes the gas 
to glow brilliantly. A_ still more decisive experi- 
ment is described by Mr. D. van Monckhoven 
in the Comptes Rendus for September 18 last. 
Mr. van Monckhoven filled a tube of shape 
with nitrogen or oxygen, and passed two induced 
currents through it by making the respective con- 
nexions at the opposite ends of the tube, the 
one current with, the other without a Leyden jar 
interposed. With this arrangement the two spectra 
Mr. van Monck- 
hoven cannot harmonise this observation with 
Pluecker’s theory. It cannot fail, he assumed, 
that the nitrogen in the tube has at the same 
moment two different temperatures, nor—supposing 
that the interruptions to the two currents were not 
exactly synchronous—can it be objected that the 
observation of the two spectra might be due to the 
persistence of the two images on the retina. The 
latter fact he considers disproved by the cireum- 
stance that an oxygen tube will emit light several 
tenths of a second after the interruption of the 
current. Mr. van Monckhoven holds that the 
change of the spectrum is due to a peculiar vibra- 
tory state of the molecules of the gas, which con- 
dition depends directly on the nature of the 
electricity employed. Highly rarefied gases present 
the phenomenon of stratification under the influence 
of electric action of various natures. We may use the 
common spark of an electric machine or the con- 


| densed spark of the Leyden jar, and we may employ 


the continuous current of a battery or the discon- 
tinuous current of a Rhumkorff. In all these cases 
we may obtain stratification, but on the nature of 
the current used depends modifications in the distri- 
bution of the strata, in the colour of the light, &c., 
and to each of these changes corresponds a change 
in the luminous lines of the respective spectrum, 
independently of temperature. Mr. van Monck- 
hoven’s researches appear to open a wide field for 
investigation, from which valuable knowledge may 
be gained. It is not advisable to indulge in specu- 
lations, but if we have once arrived at establishing 
a relation between certain electrical and luminous 
effects, science may become able to measure and 
analyse and define electricity as light has been 
defined. There seems to be a certain discrepancy 
in Mr. van Monckhoven’s ideas. Heat is a mode of 
motion, and so may electricity be. If it is incon- 
sistent to assume the possibility of two fine layers 
of the same gas with different thermal waves being 
immediately superposed on one another, it may also 
be inconsistent to ascribe two different states of 
electrical vibrations to the same layers. 





FOREIGN TECHNICAL LITERATURE. 
THe Musée Commercial states that a presidential 
decree of the Republic of Costa Rica exempts hence- 
forth all existing and future mining companies from the 
payment of import and harbour duties on all tools, 
dynamite, snd other articles’ necessary to their 
industry. 


The Bulletin des Adjudications (Paris, November 9) 
mentions that an Austrian engineer named Petit has 
invented a substitute for dynamite, called ‘‘ dyna- 
mogene.” Its manufacture and use are free from 
danger, and it costs 40 per cent. less than gunpowder. 





A patent has just been taken out in Paris for this 
invention. 


La Nature (Paris, November 11) gives an article by 
M. Maxime Héleéne, on submarine explosions of dyna- 
mite, in which he describes and illustrates the blowing 
up of a rock at the mouth of the river Adour, conducte: 
by himself. Four charges of 22 lb. each were placed 
on the rock (which was under water) at distances of 
about 6 ft. on the same level. The charges were 
placed by a diver, the operator in a boat above re- 
taining the wires connected with each charge. When 
the diver had reascended the wires were all connected 
to two conducting wires, and the boat rowed away, 
carrying the latter with it. At a distance of over 
300 ft. from the rock, these were put in connexion 
with the battery, the circuit closed, and the charges 
exploded. Although the arrangements are simple, 
the operation is a very delicate one; and the diffi- 
culty of effecting a perfect connexion of the various 
wires, with other obstacles, will often make it a 
tediousone. If not very carefully conducted, it is also 
dangerous, as was proved by the fatal result of a 
similar operation carried out at Antwerp a few days 
after M. Héléne’s successful one, in which four lives 
were lost. 


The Moniteur Industriel (Brussels, November 9) pub- 
lishes a careful computation of the relative cost of the 
Gramme and Siemens systems of electric lighting and 
illumination by gas. The details were obtained from 
a large spinning and weaving factory in the north of 
France. The weaving factory had a surface of 3588 
square yards, and contained 450 looms, which were 
formerly lit by 450 gas-burners, subsequently replaced 
by 32 Siemens’ differential lamps, worked by a force of 
25 horse power. The cost of the machinery and 
setting up amounted to 751/. 2s. 4d., and the total cost 
of the working (including interest on the capital in- 
vested) to 7s. 104d. per hour. The intensity of the 
light was 1280 carcels. On the gas-lighting system the 
expense incurred was 16s, 2d. per hour, and the light 
obtained was of 250 carcels, Consequently there was 
a money saving of 8s. 34d. per hour, while the light 
was quadrupled. Had the Gramme system been 
adopted the cost of machinery and setting up would 
have been 812/, 2s, 5d., and that of working 6s. 104d. 
per hour, while the light would have been of 3000 
carcels intensity. The economy over gas is therefore 
still more marked than with the Siemens; but the 
preference in this establishment was given to the latter 
system, as allowing of the greater multiplication of 
lamps without much increase in the expense. These 
calculations—of which full details are given in the 
article—are for 20 Gramme lights and 32 Siemens. 
The Gramme system was adopted in the spinning «e- 
apna a where a space of 3886 square yards was lit 
»y six lamps, each giving a light a 200 carcels. The 
cost of setting-up, &c., was 317/., and of working 2s. 4jd. 
per hour, giving a saving (as compared with gas) of 
more than 50 per cent. If the same establishment 
had been lit with 32 Jablochkoff candles, of 35 carcels 
each, thus giving nearly the same amount of light—the 
cost of walling would have been 8s. 114d. per hour. 

The same paper gives some figures on the Portuguese 
mineral and metal industry, taken from the report of 
an official inquiry. They relate to the year 1880, but 
so little progress has been made since that time 
that they fairly represent the present condition of 
mines and manufactures. In that year, 178,314 tons 
of copper ore were produced by the San Domingos 
mine at Mexhola, 1865 tons of argentiferous lead ore 
by various mines, and 3680 tons of manganese by the 
mines of Anedia, Two very small mines of excellent 
coal exist at Cabo Mondego and Buarcos. Only 1200 
workmen are employed in metal works, this industry 
being very depressed in consequence of the fact that 
the ) en An import duties upon raw material are 
higher than those on the manufactured article, while 
railway material pays no duty at all. The same un- 
favourable conditions prevail in the Portuguese 
colonies. The shipbuilding trade is entirely defunct, 
as Portugal contains neither timber to build wooden 
ships, nor metals to make iron and steel ones. Of the 
minor industries a few favoured by the tariff enjoy 
some amount of prosperity, but most are m a very 
backward condition. 

The international conference for the protection of 
submarine cables held its final sitting on the 2nd inst. 
A convention has been agreed upon, which is to be 
submitted for approval to the Governments represented. 

The directors of the Austrian ‘‘ Kronprinz Rudolf” 
Railway have been making trials of the electric light 
upon one of their locomotives. The Schuckert system 
was adopted, in combination with a Brotherhood three- 
cylinder machine ; and a space of 598 square yards 
on a straight track and 239 square yards on a curve 
was illuminated. This space is sufficient, and the 
trials were generally satisfactory, but the cost of 
establishing the light has so far deterred this company 
from adopting it upon all its engines. 

This number also contains some statements and 
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advice relative to corrosion in boilers put forward by 
the Lyons Society of Industrial Science. The engineers 
of the society observe—passing over the well-known 
causes of interior corrosion—that it may sometimes be 
attributed to the action on the plates of the atmo- 
spheric air and carbonic acid gas contained in the 
water. They therefore recommend that the tubes 
should have a sufficient inclination to allow the gases 
which will be disengaged as the water grows hot, toescape 
freely. External corrosions are always due to damp ; 
and a leakage at the joints of the plates, always in- 
jurious, is especially dangerous when the escaping 
moisture can communicate itself to the masonry which 
protects the boiler. The damp soon spreads—by 
capillary attraction—over a large surface, and is held 
there in contact with the iron, which it corrodes, 
sometimes very deeply. Infiltrations of water from 
the surrounding soil are also a cause of this danger, 
and should be carefully guarded against. 





STEAM TRAMWAY NOTES. 

Batley.—When, some six years ago, steam tramway 
engines were introduced on the Dewsbury, Batley, and 
3ristol tramways, it was decided to retain the old rails, 
as used when the line was worked by horses. This per- 
manent way has now lasted six years, and although not 
yet worn out, the directors have decided, on the score of 
economy, to replace it by Mr. George Tinswell’s system 
of patent double headed rails, weighing 72 lb. per yard. 
The work has just been completed under the personal 
superintendence of the inventur. We may here mention 
that the Merryweather engines in use on this line are still 
giving excellent results, the fuel consumed being, in fact, 
20 per cent. less than that previously reported, whilst 
“repairs” account is at its minimum. The directors of 
the North Staffordshire and ether tramways are, we 
understand, making inquiries as to how it is this line is 
worked more economically than other English tramways. 
There is not the slightest doubt that these Merry- 
weather engines, with locomotive boilers, consume far 
less fuel than engines having the old vertical type of 
boiler. In fact, this latter design of boiler was originally 
adopted by Merryweather and Sons in their first tram 
engines (some of which were used for some time in Paris), 
but abandoned on account of its enormous consumption 
of fuel, and their aptitude for throwing sparks into the 
carriages of the passers-by on the high road. 


Huddersfield.—At the commencement of this month the 
Corporation of Huddersfield purchased a steam tram 
motor and car from Mr. Wilkinson. This engine is pro- 
vided with the “‘ Field” type of vertical boiler, and is fitted 
with a ‘‘ steam burning” apparatus, and spark catcher, 
as applied by Messrs. Merryweather to their boilers so 
long ago as 1861. The car is unlike those used in London, 
as, although it has seats for outside passengers, it is fitted 
with a sort of glass framework for the purpose of protect- 
ing the travellers from the smoke, &c., issuing from the 
funnel of the engine. How far this conforms to the Board 
of Trade requirements has not, at present, been ascer- 
tained, as General Hutchinson has not inspected this 
tramway. The first trial of the engine took place at half- 
past eleven at night, but it did not prove so satisfactory 
as was anticipated, the escape of steam and fire from the 
chimney being, we are informed, excessive. Theengineran 
off the metals on going through the square in front of the 
railway station, but was ultimately reinstated on the line. 
There was, however, considerable difficulty experienced 
in driving the locomotive to the summit of the steepest 
gradient, owing to the wheels slipping. Since the trial, 
the road makers have been busily engaged, taking up the 
setts, and pulling the rails to pieces. We are eid the 
good people of Fiuddersfield will not be very well satis- 
tied with the results of the experiment. 


Nottingham.—Experiments have alse been conducted 
at Nottingham with another engine, by the same makers, 
but here no better results were obtained, the same 
display of sparks from the chimney taking place when 
the engine attempted the steeper inclines. In this case, 
the Town Council has decided not to allow steam engines 
to be used at present, and no doubt a large sum of money 
= be expended before the line is got into working 
order, 

Norwood.—_We are asked to state that the Norwood 
District Tramways Company have not given out any 
orders for the Wilkinson type of engine, as recently re- 
vorted in the Limited Liability Review. The directors 
nave inspected both this system and that of Merryweather 
and Sons, and now intend giving some attention to the 
fireless form of locomotive. 


Rangoon.—The material for the Rangoon steam tram- 
Ways is now being shipped, consisting of Merryweather 
engines, street cars, and a complete equipment of con- 
structing and repairing tools and plant. The motors are 
fitted with-patent air condensers, and are of very elegant 
design. Mr. H. W. Bateman, who will superintend the 
construction of the locomotive shops and the tramway 
generally, leaves England for Rangoon this month. The 
workshops will be quite a model, and will be fitted with 
tools and appliances of the most modern description. 
The works and depét will be illuminated either by elec- 
tricity, or oil gas. Mr. Darwood, the proprietor, has 
spared neither time or expense to render this undertaking 
a highly profitable and satisfactory concern. 








New Sourn WeEtsu RAitways.—There were at the date 
of the last advices from New South Wales 461 miles of rail- 
way in course of construction in that colony, of which 108 
miles were to be opened for traffic in July. There are 
still 635 miles authorised to be constructed, but for which 
tenders have not yet been invited. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was dull in the morning last Thursday, and the prices 
at one time were 2d. per ton down; but in the afternoon 
a fair demand set in, and the close showed a gain of 4d. 
over the preceding day’s closing quotations. Business 
was reported in the forenoon at 49s. 11d. down to 49s, 9d. 
one month, also at 49s. 8d. down to 49s. 54d. cash, and 
there were sellers at the close wanting 49s. 7d. cash and 
49s. 10d. one month, and buyers near. There were trans- 
actions in the afternoon at from 49s. 105d. up to 50s, 2d. 
one month, also at 49s. 7d. up to 49s. 11d. cash; and at 
the close of the market buyers were offering 49s. 11d. 
cash and 50s, 2d. one month, and sellers asking 1d. per 
ton higher. Friday’s market was fairly steady, anda 
fair amount of business was done. The quotations closed 
as on the previous day, but on the week there was a re- 
covery to the extent of 54d. per ton. In the forenoon 
the quotations from 50s. to 50s. 1d. and down to 49s, 11d. 
cash, and at 50s. 34d. to 50s. Aid., and down to 50s. 24d. 
one month, the close being sellers at 49s. 114d. cash, and 
50s. 2d. one month, and buyers near. The market was 
steady in the afternoon, with transactions reported done 
at from 49s. 104d. to 49s. 114d. cash and at 50s. 2d. one 
month ; and at the close buyers were offering 49s. 11d. 
cash and 50s. 2d. one month, sellers wanting 1d. more per 
ton. Monday’s market showed still more firmness, and 
an advance of prices was gained to the extent of 4d. per 
ton over the closing quotations of last week. There were 
transactions in the forenoon market at from 49s. 10d. up 
to 50s. 1d. cash, also at 50s. 14d. up to 50s. 3}d. one 
month; and there were sellers at the close wantin 
51s. 1d. and 50s 4d. cash and one month respectively, an 
buyers offering 1d. lower per ton. In the afternoon business 
was reported done at from 50s. 14d. up to 50s. 34d. cash, 
also at 50s. 5d. to 50s. 6d. one month, the market closing 
with buyers at 50s. 3d. cash and 50s. 6d. one month, 
and sellers wanting 4d. per ton higher. The amount of 
business done at both meetings of the ‘“‘ring” was 
large. The market was a little irregular yesterday, 
and the quotations varied from 1d. above to 2d. 
below the highest price paid on the previous day; 
but the market closed with the quotations at the 
best point. There were transactions reported on forenoon 
’Change at from 50s. 4d. down to 50s. 1d., and back to 
50s. 3d. cash, and from 50s. 6d. down to 50s. 4d., and up 
again to 50s. 6d. one month; and at the close of the 
market there were sellers asking 50s. 4d. cash and 50s. 7d. 
one month, and buyers offering 1d. less per ton. The after- 
noon quotations ranged from 50s. 24d. up to 50s. 4d. cash, 
and from 50s. 54d. to 50s. 5d. and to 50s. 6d. one month, 
the close being sellers at 50s. 4d. cash and 50s. 7d. one 
month, and buyers near. Business was done this forenoon 
at 50s. 4d. down to 50s.{14d. cash, also at 50s. 64d. down 
to 50s. 44d. one month, and there were sellers at the close 
wanting 50s. 2d. cash and 50s. 5d. one month, and 
buyers near. In the afternoon the quotations ranged 
from 50s. 2d. down to 49s. 114d., also at from 50s. 4d. 
down to 50s. 24d. one month, the close being buyers at 
50s. cash and 50s. 3d. one month, and sellers asking 4d. 
per ton higher. The recent fluctuations in the price of 
vig iron seem to have been eT caused by weak 
a oe taking fright atthe continued de 
the weak ‘‘ bears” becoming alarmed when a rise of a 
few pence per ton took place. The hardening which 
showed iteelt on Monday’s market was doubtless due in 
some measure to reports in circulation to the effect that 
there were difficulties in prospect with some of the work- 
men. (Generally speaking, a rather quieter tone is indi- 
cated by the reports coming to hand from various iron 
centres. The home consumption of pig iron continues to 
be on an extensive scale. A few orders have lately been 
received from the United States, but business with 
Canada is practically over for the season. At present 
there is a limited demand for hematite pig iron, and the 
price generally ranges about 56s. for the usual proportions 
of Nos. 1, 2, and 3, f.o.b. at Cumberland perts. An addi- 
tional blast furnace has been blown in at the Coltness Iron 
Works, making 115 in actual operation, as against 105 at 
this time last year. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 617,690 
tons yesterday afternoon ; and the shipments from all 
Scotch ports last week amounted to 12,199 tons, as com- 
pared with 10,792 tons in the preceding week, and 12,890 
tons in the corresponding week of last year. 


Royal Scottish Society of Arts.—The annual general 
meeting of this Society was held on Monday night. The 
committee of the Royal Scottish Society of Arts, ap- 
pointed to award prizes for communications or 
reported on during the session 1881-82, included the fol- 
lowing in the report recently presented to the Society, all 
of which were presented on Monday night to the gentle- 
men named: To Mr. Benjamin Askew, foreman smith, 
North British Railway Company’s Works, Edinburgh, 
for his ‘‘ Improved Coupling and Uncoupling Apparatus,” 
described and illustrated by a diagram, a model, and by 
the instrument in use on the railway, 20/.; and for his 
“ Account of his Discovery of a Method of Welding 
Cast Steel”—the Keith medal, value jtwenty-five sove- 
reigns. To Mr. Daniel William Kemp, manufacturer, for his 
‘* Description of an Electric Barometer; anew Apparatus 
for ascertaining atmospheric pressure at any distance”—a 
Keith medal, value ten sovereigns. To Mr. Thomas 
Gillespie, underground manager for the Redding Colliery 
Company, for his ‘‘ New Safety Gate for Midshaft Work- 
ings,” described and illustrated by drawings and a model 
—a Brisbane medal, value five sovereigns. To Mr. Samuel 
Benjamin Wilkins, master of fire engines, Edinburgh, 
for his papers on ‘‘ A Method for Preventing the Destruc- 
tion of Theatres and the Loss of Life by Fires.” and on 
‘‘Improvements on Fire-shutters and Doors,”—a Hep- 
burn medal, value five sovereigns. To Mr. Alexander 
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Clark, C.E., Colinton, for his paper on ‘‘ The Unloadin& 
and Storing of Grain’—the Society’s honorary silver 
medal. 0 Mr. Alexander Stevenson B. Se. (Edin- 
burgh), C.E., for his “New Form of Seismograph,” 
described and illustrated by drawings and a model—the 
Society’s honorary silver medal. To Mr. John A. Ross, 
merchant, for his description of an ‘Automatic Measuring 
machine for Woven Goods”—the Society’s honorary silver 
medal. To the representatives of the late Mr. Robert 
Wilson, F.R.S.E., Patricroft, Manchester, for his de- 
scription of an ‘“‘ Apparatus for Heating Water for 
Domestic Purposes” —the Society’s honorary silver medal. 


New Railway for Fifeshire.—The new railway which 
it is proposed to construct so as to connect Alloa direct 
with Kirkcaldy, and for which Parliamentary notices 
have been issued, as viewed by commercial men and by 
the general public throughout the district that it is to 
traverse, is a project which will still more conduce to the 
increasing prosperity and importance of Kirkcaldy and 
the west of Fife coalfields. When the line is constructed 
the journey between that town and Glasgow will be 
accomplished, it is said, in an hour and a half. At pre- 
sent it takes three hours by express train vid Burntisland 
and Edinburgh, and three hours and a half vid Thornton 
and Stirling. The new line will make use of the bridge 
at present being built across the Forth near Alloa. 
Messrs. Crouch and Hogg, civil engineers, Glasgow, have 
this important railway es in hand. 


Termination of the Ship Joiners’ Strike-—This most 
unfortunate dispute, after continuing for nearly twelve 
weeks, came to a sudden collapse on Monday of the 
present week, by the men resolving by a large majority 
to go back to their work at the employers’ terms, namely, 
no advance of wages. They saw that the employers were 
both willing and able to bring English workmen to occupy 
the vacant places in their shipyards ; and the conclusion 
that they came to was that “discretion was the better 
part of valour.” They had been worsted in the fight, and 
they accepted of their defeat with as good grace as 
possible. A fortnight ago they would not accept an 
advance of 4d. per hour. They wanted 4d. per hour, and 
have got nothing. 


The Scotch Coal Trade.—The coalmasters of Lanark- 
shire havejnow very generally granted an advance of wages 
to the miners to the extent of 6d. per day, and a beginhing 
is also being made in the same direction in Ayrshire. In 
many cases the price of household coal has been advanced 
about 2s. per ton within the past six or eight weeks, and 
all other descriptions have also been advanced in price. 
Altogether the prospects of the coal trade are very good. 


Swing Bridge for the Clyde.—At a meeting held last 
Saturday to consider the Bill being promoted in the ensuing 
session of Parliament by the Clyde Trustees, a very ex- 
cellent proposal to build a swing bridge over the Clyde at 
the lower part of the harbour of Glasgow was rejected by 
a majority of nine votes against eight. The scheme was 
proposed by Mr. W. Kenny Watson, of Messrs. Mirrlees, 
Tait, and Watson, engineers. 








ACCUMULATING BATTERIES. 
To THE Eprror or ENGINEERING. 

S1r,—Referring to your “‘ Electric Lighting Notes” in 
your issue of the 10th inst., the report of the latest action 
of the ‘‘ Faure Electric Accumulator Company” seems to 
be most important. 

M. Phillipart has doubtless achieved a very large por- 
tion of the success which he anticipated, since he feels 
himself justified in advising the shareholders to take so 
important a step with the intention of inviting the public 
to subscribe further for local concessions, and it is to be 
hoped that he will avail himself of the present favourable 
opportunity and accept ‘your invitation to make public 
‘* detailed particulars of the effective and industrial appli- 
cations of the Faure accumulators during the past year,” 
a statement which would doubtless be read with very 
great interest. 

Since concessions are to be granted to make, as well as 
to use, accumulators, it would be instructive to learn on 
authority it has been found possible to manufacture 
them on a large scale, and in so satisfactory a manner that 
they develop their full nominal power without being re- 
quired in such huge quantities and weight as to occupy an 
inconveniently large space, and that they have proved 
themselves in practice both reliable and durable—this 
latter quality being most essential considering their heavy 
cost—and without any tendency to leak or short-circuit 
themselves ; and lastly, that they have not been found to 
introduce any inconvenient complication in control. It 
would seem that the time has arrived when these points 
might fairly be touched upon and answered in a public 
manner considering the great interests concerned, and the 
importance of the whole subject. 

I am, your obedient servant, 
ONE WHO Is INTERESTED. 

November 14, 1882. 








Rotiinc Stock FoR VicToRIA.—The locomotive superin- 
tendent of the Victorian Government railways estimates 
that 800,000/. worth of rolling stock will be required for 
the next five years, the estimate being based on the 
supposition that 1200 additional miles of line will be 
opened during that term. 





San Dominco.—It is stated that Boston capital is about 
to be invested in the establishment of a railway in San 
Domingo. The total length of the proposed line will be 
about 90 miles. The country to be traversed is rough 
and mountainous, and is believed to contain valuable 
mineral deposits. 
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ELECTRIC LIGHTING IN MILLS.* 
By C. J. H. Woopsury. 

ALTHOUGH the cruder forms of electric light were made 
early in this century, preceding the locomotive, the tele- 
graph, and illuminating gas, yet the mechanical refine- 
ments devised within a few years have been necessary to 
master many of the practical and economic difficulties, 
and rendey it feasible to bring electric lighting from the 
laboratory to the commercial world, creating an element 
in manufacturing affairs. 

Although our object is to consider electric lighting 
solely in regard td its employment for industrial purposes, 
a better understanding may be reached by examining 
some of the principles involved in its production. 

The accumulation of electricity by means of a dynamo 
machine is based upon two principles: First, that when a 
wire is moved across a magnet through the field of force, 
the power exerted against the attraction of the magnet is 
converted into electricity. Second, when an electric cur- 
rent is passed through insulated wires coiled around a 
piece of iron, the iron is magnetised. 

In a dynamo machine, tlhe magnets are very feebly 
magnetised, but when the armature is revolved it gene- 
rates an electric current which passes through the wires 
around the magnets, increasing their strength and enabling 
them to produce a stronger current in the armature, and 
this in turn adds to the strength of the magnets, the 
armature and the magrets reacting on each other until 
the limit of the capacity of the magnets is reached, after 
several hundred revolutions of the armature. When the 
motion of the armature is stopped, the magnets lose 
nearly all their -~ ores as soft iron will not retain 
magnetism like steel. 

Permanent steel magnets were originally used for this 
purpose ; but electro-magnets are capable of holding 
twenty times as much magnetism as permanent magnets. 

This is the rough outline of dynamo machines. Their 
construction is not so simple a matter, involving numerous 
problems upon matters which cannot be considered here. 

Electricity for lighting might be furnished by galvanic 
batteries, but the cost would amount to twenty-five times 
as much as when generated by a dynamo. 

There are two methods of converting electricity into 
light. The arc light is chiefly due to the glowing of the 
tips of the carbons caused by the high temperature pro- 
duced by the current overcoming the resistance offered by 
the space between the carbon poles, whereby the energy 
of the electricity is converted into heat. The carbons are 
slowly volatilised and partially burned. The intensely 
heated vapour adds to the illumination, but the combus- 
tion of the burning carbon interferes with the light, as 
the are light is more brilliant when enclosed in a glass 
receiver and removing the air. 

The incandescent light is produced by the current 
overcoming the resistance offered by a filament of carbon 
and raising it to a temperature sufficient to render it 
luminous. 

The immediate destruction of the carbon is prevented 
by regulating the quantity of the current and enclosing 
the carbon in a glass bulb and exhausting the air, so that 
it cannot burn. 

Both the arc and the incandescent light is due to the 
glowing of intensely heated carbon. Jn the are light 
the incandescence is destructive to the carbon ; and in the 
incandescent lamp the object is to make the carbon as 
enduring as possible under the conditions of brilliancy, 
which are essential for satisfactory results. The arc 
lamps are placed at openings in the conducting wires, and 
the carbons form a portion of the circuit. The electricity 
passes through the lamps in order, and the tension is 
reduced a certain amount at each lamp. 

In the incandescent system, the lamps are hung in 
wires swung down from the main conductors, so that the 
current is divided, an equal portion passing through each 
lamp. The comparison is sometimes made that the main 
conductors could be represented by the sides of a 
ladder, while the position of incandescent lamps would 
be in the middle of the rounds of the ladder. 

In the are light, where the carbon is heated to destruc- 
tion, the total quantity of light fora given expenditure of 
electricity is about nine times what it is in an incan- 
descent light working at acommercial rate. In an incan- 
descent lamp, the question of endurance of the carbon is 
the second factor in determining the most advisable 
brilliancy for the light. 

According to Howell’s experiments on the Edison light, 
if the electricity supplied to a 16-candle power Edison 
lamp be increased one-fourth, the candle power is doubled, 
but the endurance of the lamp would be reduced. 

The golden mean of the true economy between expense 
of renewals of lamps and that of power can be reached 
only by long experience. 

I presume.that the present intensity of brilliancy which 
has been adopted is at about the minimum cost for the 
present construction uf carbons 

The unit of measurement of light is expressed in candle 
power which is the light furnished by a standard wax 
candle burning 120 grains per hour. The candle power of 
burning gas is the light given by an argand burner con- 
suming five cubic feet of gas per haur. 

With the incandescent lamp, the light is nearly uniform 
in all directions. 

In the are light the terminals of the carbons are 
different, the lower carbon consuming toa sharp point 
and the upper one is blunt and the end concave. 
light emitted from these ends is not alike; the upper 
carbon having the most heated surface, about nine-tenths 
of the light is thrown downward below a horizontal 
plane. The power of arc lights, as generally stated, is 
that of the strongest rays which are thrown down at an 
angle of 45 degrees, which is about twice the brilliancy of 

* Paper read before the New England Cotton Manufac- 
turers’ Association, October 25, 1882. 
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the averagelight. Nearly half of the light is held back 
by the white glass shades ; and the arc lights being further 
apart, an excess of light is necessary to secure sufficient 
diffusion at extreme points, because the intensity of light 
diminishes as the square of the distance. 

The value of electricity for lighting mills is based upon 
the character of the illumination desired, each mill being, 
to some extent, a law unto itself. * 

One of the first items of consideration is the influence of 
electric light upon the operative, considered as a machine 
to be kept in good condition, in order to obtain the best 
results. As the electric light does not require any air 
S et combustion, it does not injure the air in a 
mill. 

On the other hand, Dr. William A. Hammond states :* 
“*A gas burner consuming four cubic feet per hour pro- 
duces more carbonic acid gas in a given time than is 


evolved from the respiration of eight adult human 

beings.” 
This isan important matter in night work, when the 
air becomes so impure that it prevents the operatives 
hich they could do if the 


from doing the amount of work w 
air was pure. 

Gas lights increase the temperature excessively. In the 
basement story of a mill 400 ft.‘by 65 ft., and 15 ft. high, 
were 456 looms on heavy coloured cotton goods. The 
room was ighted by 457 four-foot gas burners. When 
these were used it was stated that the temperature in- 
creased 25 degrees in an hour. Now the room is lighted 
by thirty-five electric lights, and the increase in tempera- 
ture, if any, is not enough to be indicated by any ordinary 
thermometer. In two other mills the rise in temperature, 
after lighting the gas, varied from 11 to 13 degrees in 
different rooms. 

The economy of any light increases much more rapidly 
than the rise in temperature of the luminous body. A 
large gas burner furnishes more light per foot of gas con- 
poh than a small one. 

Nine ,years agot I made some experiments upon the 
efficiency of kerosene burners, and obtained similar 
results ; the largest burners of the same patterns showing 
the greatest economy. 

The temperature of the upper carbonst in an electric are 
light is estimated at 6000 deg. Fahr., and the lower one at 
4500 deg., but this estimate refers only to the special 
light experimented with, which used small carbons ; and 
the general result to-day is probably greater than the one 
given above. 

This high temperature furnishes much more light rays 
from a given amount of heat than a lower temperature 
would give. 

Dr. Charles W. Siemens, in an address delivered before 
the British Association in York, England, last August,§ 
stated that in a gas burner only 1 per cent. of the calorific 
energy of combustion produced light ; while in the incan- 
descent light it was three and seven-tenths per cent. ; and 
in the are light it amounted to 33 per cent. Whether 
subsequent investigation may not modify these results is 
an open question, but the general statement that the 
electric light contains a much smaller proportion of the 
heat rays than gas will be unquestioned. 

It is stated by Mr. W. H. Pickering} that the injurious 
effects of artificial light upon the eyesight are due to heat 
from lights, and not to the light itself. 

Another matter of value in electric lights is the ability 
to distinguish tints. The light from the tips of the car- 
bons is white and the light of the arc between them is a 
bluish-purple, so that the general tint of the arc is that of 
bluish-white, which has a very white appearance. 

Where the use of shades of colour is involved, electricity 
furnishes the only artificial light which can be feasibly 
used ; and in such cases where the operation of a certain 
department would otherwise be limited to the duration of 
sunlight, the economy from the use of the electric light is, 
to a certain extent, proportionate to extra profits accruing 
from this extension of the time of labour. 

In other departments of manufacturing, the aid to the 
production of perfect work, by this improved illumina- 
tion, is a source of additional revenue, because the pro- 
portion of damaged goods usually made when the mill is 
badly lighted, is thereby diminished. 

Expense.—The cost of maintenance of a system of light- 
ing bears little relation to its intrinsic worth. The item 
of cost of lighting is a small fraction of the whole operating 
expense, and what is desired is to light a mill so well 


and night work, either in quantity or quality. Any 
expenditure beyond that is unwarrantable. 
subject to many legitimate variations, of which the ques- 
tion of power is most variable. In a steam mill, where 
the dynamo is driven by the same engine that runs the 
mill, it should only be charged with its share of fuel, but 
not with any other expense of power, wherever it does 
not introduce any new expenditures in the way of plant, 
repairs, or labour in the engine room. 

Some mills have departments which are only run by 
daylight, where work is thrown off at sundown, and so 
compensates for the steam required by the dynamo, For 


example, in ene mill using electric lights, the power used | 


in the nepping room is slightly more than is required for 
the dynamo, so when the machinery in that room is 
stopped, the dynamo can be started without bringing any 
Most factories being driven by 
water power, with supplementary steam power during 
low water in the summer months, the electric lights 
would be required during the shorter days of the year at 
a time when there is usually an abundance of water, and 


* Our Continent, March 8, 1882. 

+ Journal Franklin Institute, August, 1873. 

+ Journal de Physique, August, 1879. 
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The question of the cost of lighting by electricity is | explosions since the year 1861, a list of which is given 





the extra power can be used by the dynamo b eee 
more water, without requiring any additional —— - 

It is difficult to make a just comparison between variou 
methods of illumination, because a change of ligt is 

e e ght is 
a oye made an — for more light. 

e majority of mills are lighted with ge 

destructive distillation of petcaleam, ot aot > 
candle power, which is generally reduced to 60-candle 
power by mixing air with it, and burned through one foot 
(nominal) burners, which consume about one and a quarter 
feet per hour. 

The annual cost of oil gas per burner is from seventy-five 
cents to one dollar. In all these estimates, interest at 6 
per cent. forms one item in cost. One large corporation 
with exceptional privileges, makes its coal gas at an 
annual cost of 69 cents per burner. Another corporation 
inland, makes its coal gas at 1.25 dols. per thousand cubic 
feet, at an annual cost of 1.79 dols. per burner, each burner 
consuming 1433 cubic feet annually. 

Of two large mills in the same city, manufacturing 
similar goods, the more modern one makes oil gas at an 
annual cost of 79 cents per burner, while the older one 
buys coal gas at 2.65 dols. per burner. 

Sometimes when the gas-making apparatus is not 
managed with skill, the goods are damaged with soot 
which settles on them. 

The longer time light is required, the average cost is 
lessened, because with the addition of operating expenses 
the interest on plant, being a fixed amount, becomes ra 
smaller proportion of the whole cost. In electric lighting, 
the cost of plant is so much that interest is an important 
item, and when a mill is run nights, the relative cost of 
electric lighting is materially diminished. A white cotton 
mill, running 60 hours a week, generally uses light 300 to 
350 hours a year; where they run 66 hours a week lights 
are required 400 to 450 hours a year. A dark mill requires 
about twice the number of lights that is sufficient in a 
white mill, and uses light about 100 hours a year more 
than a white mill. 

An arc light, as generally used in mills, requires about 
one horse power. Mr. James Renfrew, Jun., at Adams, 
Mass., has found, by test, that the forty-light Brush 
dynamos in his mills each require 36 horse power. The 
lights were running in a satisfactory manner, but no photo- 
metric tests were made. 

The cost of are lights in several steam mills running 
400 hours per year is 64 cents per hour, of which 14 cents 
are for carbons, and 5 cents for attendance, coal, deprecia- 
tion, and interest. When a mill runs nights, the Goudy 
cost is diminished. 

The ratio of substituting electric lights for gas is quite 
variable, being one are light to from ten to twenty gas 
burners. In one mill lighted by kerosene the ratio was 
one arc lamp to eight kerosene lamps. 

In a coloured mili one arc light will light the looms on 
700 to 1400 square feet of floor, but in a white mill the 
same light will be sufficient for looms on 1000 to 2000 
square feet of floor. The reflected light from white walls 
and ceilings adds very materially to the diffusion. 

A card room 48 ft. by 100 ft., containing 64 cards, was 
satisfactorily lighted by one arc light. The end of the 
room was extended about 40ft., and the light was not 
satisfactory toward that end of the room, where the light 
was formerly ample, because the removal of the end wall 
took away what served as a reflector. 

It is convenient to compare the cost of electric lighting 
with the expense of gas in the same place, although it 
must be remembered that gas does not furnish as much 
or as good light, and is, therefore, not so valuable where 
quality of light is of importance. 

(To be continued). 


LOCOMOTIVE BOILER EXPLOSIONS. 

WE have been favoured by Mr. Lavington EF. 
Fletcher, the chief engineer of the Manchester Steam 
Users’ Association, with the following interesting notes 
on the locomotive boiler explosions which have occurred 
in this country between July, 1861, and December, 
1881. The compilation of such a list represents much 
labour. Mr. Fletcher says : 

Locomotive boiler explosions are, happily, rare, and 
more so than they were some years ago. When they 


, , : | occur, however, they excite a good deal of attention, as 
that there will be no difference in the character of day | 2 2 : § ) y 


they so intimately affect the public safety. The 
J, A. has recorded sixty-six locomotive boiler 


below. 

There has been more difficulty as a rule in getting an 
opportunity to investigate the causes of explosions arising 
from locomotive, than from stationary boilers. Imme- 
diately after the occurrence of a locomotive boiler explo- 
sion the line has to be cleared, and the boiler is taken off 
to the engine works, frequently at a considerable distance, 
so that when an M. S. t. A. inspector has been sent to 
the scene of the disaster he has often found that the frag- 
ments of the boiler have been removed and carried off, 
sometimes upwards of 100 miles. Added to this, many 
locomotive superintendents have been very chary in 
granting permission to examine the fragments of exploded 
boilers. The officers of the Association therefore have 
had a great many useless journeys, and on several occa- 
tions have had to return without getting an opportunity of 
making an investigation. Where the causes have been 
ascertained they are given in the list below, while fuller 
particulars, accompanied in many cases with detail draw 
ings, are preserved in the offices of the M. 8. U. A. 

On consulting this list it will be seen how great a 
number of the explosions arose from internal longitudinal 
grooving, and whenever the barrel of a locomotive boiler 
gives way it may be almost taken for granted that longi- 
tudinal grodving has been the cause of the rupture. This 
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itudinal ving occurs close to the edge of the 
— and paee whether the seam be double or single 
rivetted. It is now pee ar by disvensing with the 
overlap and adopting double butt-strips, one of which is 
placed inside, the other outside, so as to make the barrel 
of the boiler truly cylindrical. This prevents a change of 
form on every change of pressure ; the structure remains 
at rest, and the buckling action. which gives rise to 
grooving is not set up. Im addition to this, internal 
examinations are now made more frequently than the 
used to be; so that, where the overlap joint is retained, 
incipient furrows can be detected before they attain 
dangerous dimensions. An internal examination of a 
locomotive boiler involves taking out the tubes, but this 
is an expense that ought to be faced, in the interest of the 
public safety, at least once every three years. 

The subject of internal aa. in the barrels of loco- 
motive boilers has been frequently referred to in the 
M. S. U. A. Reports. See Reports for July, 1861; 
November, 1862; February, 1863; May, 1864, No. 10 
Explosion ; June, 1864, No. 16 Explosion ; August, 1867, 
No. 17 Explosion; January, 1869, No. 25 Explosion ; 
March, 1869, No. 2 Explosion ; December, 1871, No. 40 
Explosion ; March, 1872, No. 3 Explosion ; November, 
1878, No. 29 Explosion ; December, 1878, No. 26, 29, and 
32 Explosions ; April, 1880, No. 4 Explosion ; December, 
1880, No. 20 Explosion. 

In drawing up the list of locomotive explosions, use in 
some cases has been made of the Railway Accident Returns 

ublished by the Board of Trade under the Regulation of 
Railways Acts, 1840 to 1871. These returns include 
several valuable reports. It is to be regretted, however, 
that these returns are not morecomplete. They omit all 
mention of several of the explosions given in the Table 
below. 

The first of these explosions occurred on July 4, 1861, on 
the London and North-Western Railway, at Rugby, killing 
one person and injuring four others. The boiler gave way 
in the barrel from internal longitudinal grooving.—See 
M.S.U.A. Reports for July, 1861, and November, 1862. 

The pelaos: on September 23, 1861, on the North- 
Eastern Railway, at Stella Gill, killing one person and 
injuring two others. The botler gave way in the barrel 
from internal longitudinal grooving. —See M.S.U.A. Report 
for November, 1862. 

The third, on February 20, 1862, on a colliery line, at 
Cramlington, injuring three persons. 

The fourth, on May 5, 1862, on the London and North- 
Western Railway, at Harrow, killing one person and 
injuring another. The boiler gave way in the barrel from 
internal longitudinal grooving. — See M.S.U.A. Report for 
November, 1862. 

The fifth, on November 8, 1862, on the Great Western 
Railway, at Paddington, killing three persons and injur- 
ing another. The plates of the boiler were wasted by in- 
ternal corrosion.—See M.S. U.A. Report for November, 1862. 

The sixth, on October 20, 1863, on the North-Eastern 
Railway, at Agpnehe, killing one person and injuring 
two others. The boiler gave way in the barrel from 
internal longitudinal grooving. 

The seventh, on May 5, 1864, on the Midland Railway, 
at Colne, killing one person and injuring two others. The 
boiler gave way in the barrel from internal longitudinal 
grooving.—See No. 10 Explosion, M.S.U.A. Report for 
May, 1864. 

The eighth, on May 9, 1864, on the Great Northern 
Railway, at London, injuring two persons. The boiler 
gave way at the base of the steam dome.—‘See No. 11 
Explosion, M.S.U.A. Report for May, 1864. 

he ninth, on May 30, 1864, on the London and North- 
Western Railway, at Overton. The boiler gave way in 
the barrel from internal longitudinal grooving.—See No. 

16 Explosion, M.S.U.A. Report for June, 1864. 

The tenth, on August 16, 1864, on the North London 
Railway, at Camden Town, killing one person and injur- 
ing another. The boiler gave way in the firebox, which 
was of copper, in consequence of the fracture of some of 
the stud stays close to the outer casing, which was of iron, 
the fracture being due to the working of the stays through 
the expansion of the copper firebox being greater than 
that of the iron casing. 

The eleventh, on August 29, 1864, on the Blyth and 
Tyne Railway, at Percy Main, near Newcastle-en-Tyne, 
killing one — and injuring another. The boiler gave 
way in the barrel, in all probability from internal longi- 
tudinal grooving.—See No. 24 Explosion, M.S.U.A. Report 
for December, 1864. 

The twelfth, on December 24, 1864, on a colliery line 
about two miles from Barnsley, killing one person. 

The thirteenth, on January 6, 1865, on the Lancashire 
and Yorkshire Railway, at Hightown. 

The fourteenth, on January 14, 1865, on the Great 
Northern Railway, at Peterborough, killing three persons 
and injuring six others. There was a flaw in one of the 
= of the barrel close to the edge of the overlap of a 
ongitudinal seam of rivets, and the boiler was being 
caulked under steam when it burst. 

The fifteenth, on February 12, 1865, on the Great 
Western Railway, at Leominster. The boiler gave way 
in the barrel. 

The sixteenth, on March 20, 1865, on the North- 
Eastern Railway, at Coxhoe, killing one person and injur- 
ing another. The boiler gave way in the barrel, which 
was composed of five plates laid longitudinally, and rent 
from end to end through the lowest seam of rivets on the 
left-hand side. 

The seventeenth, on March 30, 1865, on the Great 
Western Railway, at Chester, killing one person and 
injuring two others. The boiler gave way in the barrel 
f.om internal longitudinal ving. 

The eighteenth, on April 7, 1865, on the Great Northern 
Railway, at Wakefield, killing one person. The boiler 


gave way in the barrel at one of the longitudinal seams of 
rivets, 








The nineteenth, on April 14, 1865, at Stirling, killing 
one person and injuring another, the engine belonging to 
the Edinburgh and Glasgow Railway Company. The boiler 
gave way in the barrel in consequence of internal corrosion. 

The twentieth, on May 26, 1865, on the Lancashire and 
Yorkshire Railway, at Miles Platting, killing one person 
and injuring another. The boiler gave way in the barrel 
from internal longitudinal grooving. 

The twenty-first, on June 6, 1865, on the North-Eastern 
Railway, at Bishop Auckland, injuring four persons. 

The twenty-second, on December 15, 1865, on the Blyth 
and Tyne Railway, at Newcastle-on-Tyne, killing two 
persons and injuring another. The boiler gave way in 
the firebox, in consequence of the defective condition of 
the copper stud stays.—See No. 44 Exvlosion, M.S.U.A. 


—— Sor January, 1866. 

he twenty-third, on January 1, 1866, on the Great 
Northern Railway, at Nottingham. The boiler gave way 
in the barrel from internal longitudinal grooving. 

The twenty-fourth, on February 14, 1866, on the North 
British Railway, at Dunse, injuring one person. The 
boiler gave = in the barrel, in all probability from in- 
ternal longitudinal grooving. 

The twenty-fifth, on June 19, 1866, on the Midland Rail- 
way, at Nottingham, injuring three persons. The boiler 

ave way in the barrel, in all probability from internal 
— inal grooving. 

e twenty-sixth, on August 7, 1866, on a colliery line, 
at Sunderland, killing one person and injuring three 
others. The boiler gave way at the left-hand side of the 
copper firebox, the plate being wasted to 4 in. in thickness. 

e twenty-seventh, on August 10, 1866, on the North 
British Railway, at Waverley Bridge, killing one person. 
One of the mudhole doors was blown out. 

The twenty-eighth, on May 10, 1867, on the North- 
Eastern Railway, at Shildon, killing one person and in- 
juring another. e boiler gave way in the barrel, in all 
probability from internal longitudinal grooving. 

The twenty-ninth, on July 24, 1867, on the North- 
Eastern Railway, at Bilton Junction, injuring one person. 
The upper part of the left-hand side of the firebox casing 
was blown out, in all probability from defective staying. 

The thirtieth, on September 2, 1867, on the North 
British Railway, at Plashetts. 

The thirty-first, on January 31, 1868, on the Lancashire 
and Yorkshire Railway, at Halshaw Moor, injuring one 
person. The copper firebox rent a little above the level 
of the firebars, from wasting of the plate on the flame side. 
—See No. 5 Explosion, M.S.U.A. Report for February, 


1868. 

The thirty-second, on July 14, 1868, on the Lancashire 

and Yorkshire Railway, at Sowerby Bridge, injuring three 
persons. The boiler gave way in the barrel from internal 
ongitudinal grooving.—See No. 25 Explosion, M.S.U.A. 
Report for January, 1869. 

he thirty-third, on January 22, 1869, on the Lanca- 
shire and Yorkshire Railway, Middleton. The boiler 
gave way in the barrel from internal longitudinal grooving. 
—See No. 2 Explosion, M.S.U.A. Report for March, 1869. 

The thirty-fourth, on December 9, 1869, at Stonehaven, 
injuring two persons, the engine belonging to the Scottish 
North-Eastern Railway Company. 

The thirty-fifth, on October 1, 1870, on a colliery line, 
at Dowlais, killing one person. The boiler gave way in 
the firebox, which was wasted on the flame side till its 
thickness was reduced from seven-sixteenths to one-thirty- 
second of an inch. 

The thirty-sixth, on October 25, 1870, on the Man- 
chester, Sheffield, and Lincolnshire Railway, at Deepcar, 
killing one person and injuring another. The top of the 
firebox casing was bluwn off, in all probability in conse- 
quence of internal longitudinal grooving.—See No. 42 Ex- 
plosion, M.S.U.A. Report for December, 1870. 

The thirty-seventh, on November 3, 1870, on the Great 
Eastern Railway, at Woodford, injuring one person.— 
See No. 44 Explosion, M.U.S.A. Report for December, 1870. 

The thirty-eighth, on December 29, 1870, on the North- 
Eastern Railway, at Northallerton, injuring two persons. 
The boiler gave way in the barrel, which was ripped to 
pieces.—See No. 50 Explosion, M.S.U.A. Report for De- 
cember, 1870. 

The thirty-ninth, on December 8, 1871, on acolliery line 
at Cradley, near Wolverhampton, injuring one person. 
The screwed stud stays on one side of the firebox drew 
out.—See No. 393 Explosion, M.S.U.A. Report for De- 
cember, 1871. 

The fortieth, on December 13, 1871, on the North- 
Eastern Railway, at Middlesbrough, injuring one person. 
The boiler gave way in the barrel from internal longitu- 
dinal grooving.—See No. 40 Explosion, M.U.S.A. Report 
Sor December, 1871. 

The forty-first, on January 4, 1872, on the High- 
land Railway, at Orbliston, killing one person and in- 
juring two others. The upper part of the firebox casing 
was blown off. Portions of the plate proved on testing 
after the explosion to be very brittle.—See No. 1 Ex- 
plosion, M.U.S.A. Report for November, 1872. 

The forty-second, on February 5, 1872, on the White- 
haven, Cleator, and Revenent Raber, at Moor Row, 
killing one person. The boiler gave way in the barrel from 
internal longitudinal grooving.—See No. 3 Explosion, 
M.S.U.A. Report for March, 1872. 

The forty-third, on March 23, 1872, on the Caledonian 
Railway, at Bridge of Dun, injuring one person. The 
boiler gave way in the barrel, which was stripped entirely 
away from the firebox and smokebox.—See No. 8 Ex- 
plosion, M.S.U.A. Report for August, 1872. 

The forty-fourth, on September 16, 1872, on the Dublin, 
Wicklow, and Wexford Railway, at Bray, killing two per- 
sons. Cause: Excessive pressure in consequence of 
tampering with the safety valves. 

Tne forty-fifth, on December 18, 1872, on the Cale- 





donian Railway, at Dundee. The boiler gave way in the 
barrel in the belt of plating next the firebox, 





The forty-sixth, on July 15, 1873, on the Taff Vale Rail- 
way at Cardiff, injuring four persons. 

_ The forty-seventh, on July 15, 1873, on an iron works 
line, at - eg oom injuring one person. Cause: Mal- 
construction. Firebox of section in plan and not 
stayed at the sides.—See No. 29 Explosion, M.S.U.A. 
Report for September, 1873. 

he forty-eighth, on August 22, 1873, on the South 

Devon Railway, at Brent, injuring three persons. The 
barrel of the boiler rent longitudinally from end to end. 
Png No. 36 Explosion, M.S.U.A. Report for December, 

73. 

The forty-ninth, on September 1, 1873, on a colliery 
line, at Warksworth, injuring two persons. The barrel 
of the boiler gave way at the bottom and was divided into 
several fragments. The boiler, which had been frequently 
panes was very old and a new one to take its place had 

n ordered a short time previously.—See No. 40 Explo- 

sion, M.S.U.A. Report for December, 1873. 

The fiftieth, on May 22, 1874, on the Great Western 
Railway, at Aberdare, killing two persons and injuring 
two others. The boiler gave way in the firebox, the 
crown of which was driven down in consequence of 
excessive pressure through tampering with the safety 
valves.—See No. 16 Explosion, M.S.U.A. Report for 
December, 1874. 

The fifty-first, on June 12, 1874, on the Blyth and Tyne 
Railway, at North Shields, injuring three persons. The 
copper firebox rent below the firedoor from wasting of 
the plate on the flame side. — See No. 20 Explosion, 
M.S.U.A. Report for June, 1874. 

The fifty-second, on November 28, 1874, on the Lanca- 
shire and Yorkshire Railway, at Monkbridge, near Leeds. 
The boiler gave way at a longitudinal seam of rivets in 
the barrel.—See No. 48 Explosion, M.S.U.A. Report for 
December, 1874. 

The fifty-third, on June 26, 1875, on a colliery siding 
at Barnsley, the engine belonging to the Manchester, 
Sheffield, and Lincolnshire Railway Company. The 
boiler gave way in the barrel from internal longitudinal 
grooving. 

The fifty-fourth, on July 23, 1875, on the North-Eastern 
Railway, at Holbeck, injuring two persons. The barrel 
of the boiler gave way on account of the wasted condition 
of the plates by internal corrosion.—See No. 24 Explosion, 
M.S.U.A. Report for September, 1875. 

The fifty-fifth, on March 28, 1876, on the Glasgow and 
South-Western Railway, at Kilmarnock, killing four per- 
sons and injuring eight others. The crown of the firebox 
was driven down, it is thought by excessive pressure.—See 
No. 8 Explosion, M.S.U.A. Report for May, 1876. 

The fifty-sixth, on December 13, 1876, on the North- 
Eastern Railway, at West Hartlepool, killing one person 
and injuring another. The copper firebox rent below the 
firedoor from wasting of the plate on the flame side.—See 
No. 30 Explosion, M.S.U.A. Report for December, 1876. 

The fifty-seventh, on March 28, 1877, on the North- 
Eastern Railway at Alne. The barrel of the boiler was 
ripped entirely away, no doubt from internal longitudinal 
grooving. — See No. 9 Explosion, M.S.U.A. Report for 
April, 1877. 

The fifty-eighth, on September 11, 1877, on the Great 
Western Railway, at Oakengates, killing one person and 
injuring another. A flat stayed copper midfeather, 
running across the firebox, rent from wasting of the plate 
on the flame side.—See Vo. 28 Explosion, M.S.U.A. Report 


for December, 1877 


A : 

The fifty-ninth, on September 13, 1878, on the Great 
North of Scotland Railway, at Nethy-Bridge, injuring 
one person. The boiler gave way in the barrel from 
internal longitudinal grooving.—See No. 26 Explosion, 
M.S.U.A. Report for December, 1878. 

The sixtieth, on October 19, 1878, on a colliery line, at 
Wigan, killing one person. The boiler gave way in the 
barrel from internal longitudinal grouving.—See No. 29 
Explosion, M.S.U.A. Report for November, 1878. 

The sixty-first, on November 24, 1878, on the North- 
Eastern Railway, near Newcastle-on-Tyne, injuring two 
weer The boiler gave way in the barrel from internal 
ongitudinal grooving, the groove being a fine nick only, 
—See No. 32 Explosion, M.S.U.A. Report for December, 
1878. 

The sixty-second, on November 30, 1878, on the Great 
Western Railway, at Penzance. A cast-iron bonnet on 
which the safety valves were fixed was blown off, in con- 
sequence of an old flaw at the root of the flange.—See No. 
35 Explosion, M.S.U.A. Report for December, 1878. 

The sixty-third, on September 27, 1879, on the London, 
Brighton, and South Coast Railway, at Lewes, killing 
one person and injuring four others. The copper firebox 
rent from wasting of the plate.—See No. 16 Explosion, 
M.S.U.A. Report for November, 1879. 

The sixty-fourth, on January 26, 1880, on the North- 
Eastern Railway, at Silksworth Colliery, near Sunder- 
land, injuring two persons. The boiler gave way in the 
barrel from internal longitudinal grooving, the groove 
being a fine nick only.—See No. 4 Explosion, M.S.U.A. 


Report for April, 1880. 

The sixty fifth, on November 12, 1880, on the North- 
Eastern Railway, at Fence Houses, injuring two sae 
The boiler gave way in the barrel from internal longitu- 
dinal grooving, the groove being a fine nick only.—See 
No. 20 Explosion, M.S.U.A. Report for December, 1880. 

The sixty-sixth, on December 26, 1881, on the North- 

astern Railway, at Stockton-on-Tees, killing five per- 
sons. The crown of the firebox was driven down from 
overheating through shortness of water.—See No. 24 
Explosion, M.S.U.A. Report for December, 1881. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
NOVEMBER 18, 1882. 
In the Cases of Inventions communicated from Abroad the 
Names, dc., of the Communicators are given in Italics 
after the Applicants’ Names. 





| 


Nos, | 
NAMES, fo. 
pant | oF APPLICAN’S. 


ABBREVIATED TITLES, &0. 





Nov. 7 

5304 | H. Mayhew, London. 
| 

5305 | C. A. Drake, London, 

5306 J. F. Brown, Glasgow. 

5307 | R. E. Phillips, er- 

ley, Surrey. 

Ss | Laks’ Gathmann. 
Lake. Fletcher. 

Rati J. h ON oes Bo'ness, 

5311 T. Blackhurst, Preston.’ 

5312 | J. Bartlett, London. 

5313 | Abel. Guhrauer & 

Wagner. 

5314 | Wetter. Berger. 

5315 | Wetter. Waring & 
| Hyde. 

5316 Mewburn. 

5317 | P. GE Hepworth, Lon- 


ois | Mills. 
9319 | J.. H. Whitehead, 


L 
5320 | | Lake, Grant. 
5321 | F. Proctor, Stevenage. 


Weiller, 


| Herts. | 
5322 | 8, and 8. R, Chatwood,| 
| Bolton. 


Nov. 8) 
5323 | R. Hannan and E. J. 
| Mills, -. 
5324 | A. J. Nash, Wordsley, 
| tafford. 
§325 “" P. Hogton, Man- 
5326 | W H. 8. Aubin, Blox- 
wich, 
5327 | F. Gil, oy “Dock, 
5328 | J. A. Francis, London. 
5329 | Abel. Girolamo. 
5330 | J. Gibson, Mottram, 
| Chester, and J. Platt, 
| Manchester. 
5331 | ae. Speckhart. 
5332 | Chaimsonovitz, 
» Cee Essex. 
5333 | J. J, Varley, Londen. 
5334 | J. H.C. _ 
| “* thams 
5335 | J. F. Allen, om Ras. 
5336 | G. Kenworthy, Hud- 


dersfie) 
5897 A. G. Schoth, London. 


5308 | T. Perkins, Hitchin. 


5339 Wocd. McLean Bros. 
| and Rigg. 
5340 | Pitt, Wacker. 


5941 | Clark. 
5342 | Lake. 


Spicer. 
Chaplin. 


Nov. 
533. C. "es -- ‘cram 


5344 -’ W. _ Hackney, Swanses, 


Wednesbury 
5945 | J. Brookes, "Sheffield, 


9346 | 


5347 | 
9348 
5349 | 


| wy 
| R, ae London. 


J. Place, 3 
= ‘a send 
organ. 
H, Thresher, London. 
R, Clay, London, 
B. Schoof, Wiesbaden. 
| H. C. B. Shald 
London. 


J. oe 
wo. 


5350 | 
5351 
5354 New- 
5355 


5356 
5397 


<n 
W. Smith, “aberaern, 
Clark. Rogers. 
5358 


Brydges, Grove. 
Nov.10 


5259 | W. J. ong 4 a =a 
F. Hobbs, Bris 


Lytham, Lanc, 
J. Ungar, London. 
lish and Sturgeon. | 


ie 
| 
| artly Hanssen, 
} 


62 | 
9363 


H. 8. 8. Watkin, —_ 


5264 
tham Abbey, Esse: 


al 





electricity by a self-sustaining and 
self-rotating | 
Adapting penc: 
ceptacles for postage stamps, &c. 


Looms for wea’ 

Velocipedes, = 

Machinery for cleaning grain. 
Manufacture of envelopes. 
Construction of cooking ranges, &c. 


Looms for wi 








eaving. 
| Gas — for heating water for baths, 


| Reguiating the steam supply tosteam | | 
engines. 
Shaping machines, 
Insulating com: pounds an d processes 
for the insulation of el electric con- | 
ducting wires, | 
— copper oe] silicious bronze, 


ee —" stopping gear for tram- | 


Bolting ‘nuills or machines, 
Machinery for combing wool, &c. 


Reeling of silk, cotton, &c, (Complete 
speciication), 


Machinery for digging. 


Manufacture of compound plates of 
hard and soft homogeneous metals. | 


| 
| 





Manufacture of explosive, pyrotech- | 
nical, &c., substances, &c. | 
Ornamentation of glass. 


ate & for effecting the enkied 
of vehi 
angers fir opening and closing | 


Carriage &e. 
Valves for steam engines, &c, | 
Fre tags rap mt receptacles, 

} 


wanes inan + stave, & &e, 


| 
| 
Production of light and heat and! 
apparatus there: | 
Botile stoppers. 
Machinery or apparatus oped decorti- | 
| 


Tool holders, 
tion 


2). 
Beating or whipping eggs, cream, &e.| 


Apparatus for the mixing of air mal 
combustible vapour, and in burners, 
for same. 

ss the carriages of railways, 


teenie for distributing seed, arti- | 
ficial manure, 


&c. 
Reciprocating cylinder printing 
Be nal (Complete specification). | 


= for preparing wire for. 
securing cor. or stoppers al 


bottles, &c. 
Construction of gill stoves and manner 
| of placing them, and in connexion 
with a fan blower. 
Regenerative gas furnaces. 


uring ri 
en a specisica- 








iles, 


| Dra 


wing compasses. 
J. Jameaon, Newcastle- Incandescent electric lamps. 


| Smokies stoves and grates. 
winding machinery. 
“Mes safety lamps. 


Driving gear, paw A for veloci =. 


| parses for signa 


Improved holder. an 
roved paper ho 
Manufacture of 


lighting. 
| Fi i! machine: 
a “ winding- ~on" textile fabrics. 


orks. 
Getter, Land- ole and corsets, 


| Hydraulic accumulators 


he? boxes and machinery ~ 


pepe boards. 
| ranspara e baking vvens, 
| Insulating electric wires. 
For “ hooking” and cutting cloth. 
| Wi -_ , and 
| machines 


| ~~ distribution, and applica- 
4 of compressed air for motive 


er, &. 
mrcycies, &e, 


Production of dynamo and magneto- || 


if cases, &c., 80 that 
they may become convenient re- I] 


Nov.18 
ee "oa to be se for ~ bg 1 5351 | ¢ 


| 5407 | 


carbons for electric || 
for stretching |; 


CoMPILED By W. 


NAMES, &c., 
OF APPLICANTS, 


LLOYD WISE. 


—_—— 
ae 





ABBREVIATED TITLES, &c, 





5365 | J. A. Graham, London. 


J. A. Graham, London. | 


A. Graham, Londox.| 
iS A. Graham, London.| 


J._Noad, East Ham, 
Essex, and H. Black- 
well and H. B, Bun- 
kell, London. 

Thompson. Closset, 

B. Russ, London. 





Lake, Livermore. 
5373 | J. M. Boulton, I. 
bert, and A. 
Soward, London. 
. Fisher and T, Wol- 
" stencroft, London. | 
= Bonts geu and | 


Wetter. “Gretschel & 
Heinemann, 

Wetter. Gretschel & 
Heinemann, 

R. Plush, London. 


Lloyd Wise. Baudel. 
F. P. Preston, J. T. 


Treating certain vegetable al 
substances for the production of} 
_ for spinning, paper- 


| 
nich the fibres obtained from 


table fibrous substances, &c. 


Costas iron with me 
Boiler for digesting, rectifying, and 
for F es chemical operations 
y. 
V ocipedes, &e. 


Packing fresh meat, | 
Machinery for the a * 


Fountain pens, 

Electric lamps and seseaiene! 
conductors. 

Frames for pictures, &c, 

Folding pocket scissors, 

Guards for circular saws. 


a py for playing games ar 

he open 

Securing the sliding sashes of win- 
dows. 

Lubricators. 

Valves and cocks, 


, and beating 





"head WB 


J. J. Tylor, Lendon. 
Clark. Canda. 


Clark. Oriolle. 

A. re ame ig West | 
, Durha m.| 

S i wi en, London. 


A. Parkes, Bexley, 
Kent. | 

8. 8. Sugden, Wood- | 
ford, Essex, 


5389 


§390 | Lake. Kraft and 
Schischkar. 


Green, Ashton- 
under-Lyne. 

§392 | J. Hall, Sheffield, 

§393 . N. Hutchinson, | 
on.| 

§394 | J.J. , Lo! a 

5395 | A. Tuck, London. | 

5396 | TH. Gillott, Royston, 

| _ Herts. 
5397 | C. Nelson, London. 


5398 | J. 








Stevens, C. G. 
Major, and T, W. | 
| Barber, London. | 
5399 | A. K. Huntington, 


London 
5400 | J.E.T. Woods, London. 
5401 | Boult. Miller. 


5402 W. Allan, Sunderland. 
5403 | G. H. Botton and J. R. 
Ps ge Widnes, tom. 
5404 | G. W. Osborn and W. | 
| "Yates, London. 
5405 | J. F. Stephens, Bristol. 
5406 | J. a — Gates 
Wetter. Grant. 
5408 | Wetter. Obermaier. 


5409 | Muirhead and Collet. 
| Grindle. 


' §410 | J. Duncan, London. 


5411 | W. Felton, Wilden, 
| Worcester. 

5412 EB. Carey and F, 

Hurter, Widnes, 


Lanc. 
§413 | F. 0. Schmidt, Berlin. 
§Al4 | P. R. Allen, London, 
5415 | F, Weldon, London. 


e manufacture 


L, Marceuil, Paris, | M 


Water supply of water-closets, &e, | 
Composition of journal and other 
bearings. 


| Raisiz zg sunken v 
| ae and — metal plates, 


aes and controlling electrical | 


Pon of compounds of india-| 
rubba, gutta-percha, and oils for in- 
sulating electrical conductors, &c. | 

es hoisting, lowering, and) 

disconnec heavy weights, and 
in shackles for same, &c, 
0b — zinc and copper from ores, 


Ieegaphing the “‘ score” for athletic 
&e, 

Receptaie for containing Usui, 

Joints of drainage pipes, &c, 


Manufacture of brushes, 
Ornamenting terra-cotta plaques, 
Grinding lawn-mower cutters, 


a or angen for raising, | 
heating, feeding, and forcing water; 
into steam boilers, &c. 

| Hydraulic lifts, &c, 


Metallic alloys. 


Carbons for use in electric lamps, &c. | 
Removing burrs and similar imputi- | 
ties from wool. 

Steam winches and a. 

Separating liquids from 
sidues of chemical vertn. 





— for winding paper into|| 


An extension rule or gauge. 
| Punching and rivetting machines, 


| Filters. ea ars specification). 


Steam steering appara 
Furnaces for hea’ “ly &e, 


Manufacture of bisulphide of soda, 


for sewing machin 


Velocipodes. 
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4562 
4567 
4591 


Meinecke. 
Rettie. 
Kelsey. 
Irvine. $631 
4326 | Heath. 4640 | 
4502 | Hughes. | 





Weldon. 
Bracewell & 
Pilkington. 


1882 | 
Philippi. 4678 
Voice. 4801 
Foster. 

Kinnaird. 
| 


Johnson 


4824 | Muller. 
4826 | Chapelain. 


Ee e materials with liquids. || 
tric lighting. | 


Circular shuttles —_ ne spool | 
——_ and contedlling electrical | 
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1882 | 
4832 | 


4834 | 
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4836 


4833 | 


4842 
4844 


4848 
4850 


Name. 


No. 


| Name. 


Name, 





Johnson (De 
Locht-Labye 
Paterson and 
| _ Scott. 
| Toussaint, 
Mills (Belle- 
| fonds), 
Teague. 
Garon. 
Dobson. 
Hannan, 
Hawkins. 
Teague. 
Jones and 
| Griffiths. 
Lloyd Wise 
(Rober). 
| Von Naw- 
rocki 
(Salomon- 
| son 
| Mole 
| Thompson 
| (Bartholo- 
mew and 
| Armant). 
| Andrews. 
Smith. 
| Hankey. 
Wilkinson. 
| Scott. 
| Heinisch, 
Clark (Clau- 
don and 
Vigreuz). 
Vavasseur. 
Holmes and 
Emmens. 
Clark 
(Parker), 


2 | Youngjohns. 


4910 


4912 
4914 
4916 


4918 | 


Handtord 
(Edison). 
Baldwin. 
Evens and 
Lewenfeld 
(Weber). 
| Davis. 
Joseph. 
Wadsworth. 
| Trapowski. 
Smethurst 
and Collins. 
Dalby. 
Nordenfelt. 
Leighs. 
Horner. 
Crook (Monk 
and Monk). 
Macdonell. 
Elson and 
Eastwood. 
Simmons, 
Seel. 
Bywater, 
Bedford, 
& Kershaw, 
Watson, 





1883 | 
4920 Comte de 


4922 
4924 
4926 
4928 
4932 
4934 | 


4936 | 
4938 | 


4940 
4944 
4946 


4948 | C 
4952 | 
4954 | 


4956 


4958 | 
4960 | 


4984 


4985 


4986 
4987 


4988 


4989 
4990 
4991 


| Lake (Frary). 





Spa 
| Adams. 
| Enright. 
| Poore. 
| Elliott. 
Pickles. 
Haddan 

(Barrere.) 

Justice 


5 | Hayes 


age 5 
at y). 


( Y. rate 8). 
Pellegrin, 
Miller, 

| Anders, 
Evans, 


3 | Clerk and 


(Lightbody).} 5 


Haskins, 
Boult (Thier- 
rion). 
| Johnson 
eee 
Brentnall. 


Hardingham. 
Fleming. 
Alldridge. 
| Sperryn. 
Hogg and 
Gingell. 
McLaren, 
McLaren, 
and Morris, 


Little. 
Blackmore & 
Blackmore. 
Crosland. 
| Gedge 
Durand & 
Falker). 
Glaser (Stein- 
brecher). 
Melsheimer. 
Rose. 
Roberston. 
Murland, 
Murland, 
and Mont- 
gomery. 
McRuer. 

| Key. 
adge. 
addan 
(Stelzig, 
Kittel, and 
Co.) 

Von Naw- 
rocki 
(Opl). 

Templeton & 
Hilson. 

Cochrane. 

Boult 
(Kuhn). 

Serraillier. 

Slater. 

Hope. 

Liardet and 
Donni- 
thorne. 





Bolton 


5079 
5085 
5087 
5091 


Dowling, 
Alexander 
Soulé and 
urozvi), 
Sykes and 
Hinchcliffe, 
; Imray 
La Société 
Harmel 
Freres), 
Dunbar. 
Hora, 
Varley. 
| Varley. 
Johnson and 
Martin, 
| Bailey. 
5 | Lord Pen- 
zance. 
Biddis. 
| Hayward, 
Brydges 
| _ (Ring), 
| Mewburn 
| (Von 
Schwarz). 
| Haddan 
(Kernaul). 
Baillie- 
Hamilton. 
Green. 
} Oulmer. 
and 
Perrett. 
| Singleton, 
| Beck 
(Ponta faz) 
| Lawson. 
| Varley. 
Nute. 
| Beck 
(Michauz, 
Michauz, 
and Rain- 


| (Leguay). 
| Lake (May). 
Settle. 
Jensen 
(Beatus, 
Petersen, 
and Cv.) 
Reddie 
(Needham). 
Avis. 
Wilkinson, 
Fletcher. 
Evans, 
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(Rovel). 4830 | Noble. 


Name, 


No. 


Nam:> 





Bickle. 
Strickland. 
Staniforth. 
Lynde. 
Nowell and 
Smith, 
Edwards 
(Jacotot). 
Campbell. 
Varley. 
Hall. 
Clarke. 
Walker. 
Chambers. 
Parson. 
Bonneville 
(Gardair & 
Gladysz). 
Jameson. 
Haddan 


Redfern 
(Hanna). 
Morison and 


Hepworth. 


edge 
(Marti & 
Quaglio). 
Horcher. 
Lake (Van 
‘hoate). 





8 | Hills. 
| Clark (Bell). 


(Charnauz). 


Armstrong. 





2 | Jones. 


| Name. 


| Redfern 
(Lawrence). 
| Young and 
Beilby. 
Brown, 
Barnes, & 
Bell. 
Boyd & Boyd. 6 


Greene and 
Greene. 
Greene and 
Greene. 

Weston. 
Hammond & 
Goldenburg. 
Mackean 
(Kryszat). 
Tarratt. 
Greenaway 
and Kitt. 
Hughes. 
Bauer, 


Goolden and 
asella. 
D’Humy. 


one 

( nat | 
Cornell & 
Shelton). 
Abel 

© a aaa 


ray 
"(Poullain, 
ichaud, 
& Michaud). 
Edwards 
— 











Hogg. 
Collins. 


1882 


Wetter 
(Hohmann). 
Smith. 
Challinor. 
Wright 
(Findlay). 
Hodgkinson. 
Thompson, 
Morris. 
Reddie 
(Masseron). 
Boult (The 
Elliott 
Pneumatic 
Door Check 
Co.) 
Eilery 
Gent. 
Abrahams, 
Dalto: 


and 


n 
(Marsden). 
Torr. 


Lake 
a scols). 


“Ghai ne, 
ura nd, 
and De 
Chaligny). 
Willams, 
Brooks. 
Crossley and 
Cooper. 
Delettrez 


Partl 
Gubaite, 


Justice 
(Krepp»). 

Battye. 

vay (Egger). 


Richards. 
Henderson 
(Suser). 














Nov. 17, 1882. ] 
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2238 | Whettem. Fhe = - nga 3672 — * No. | Name. No. Name. No. | Name. Fie. . 1 is a sectional plan and Fig. 2 longitudinal section of a set 
2260 | Richards (Oginaga). Entwistle. 1879 1879 1879 | s. Fig. 3 is a section looking towards the end where 
(Richards). | 2460 | Gibbons and | 3814 | Haddan 4530 | Dixon 4804 | Kin 4604 | Ward the fumes enter the chamber. A.A is the main flue, and by 
2262 | Stanton and Robinson. (Brush). 4605 | Platts and (Forster), 4642 | Levy. eating te Gage Bast Cake Se and B* the 
Santee. 2467 | Lake (Steers). 3017 | Lowe an Wood 4626 | Rideway. | 4670 | McCarter and fumes are diverted from the main flue at A, into a set of chambers 
| A » . 7. ¥ vy ha 
2267 | Lake 2514 | White. Gill. 4730 | Browning. | 4664 | Milward. saoee. | coattediea tcummaacocarteett their velocihy being. very 
(Richardson) 2548 | Stittand | $950 | De Ferranti | 4868 | Johnson "| 4686 | Varicas olan See ee eee ay ago 
and 68, & Thomp- : . , , agai 
Dumarsq). | 2616 | Hathaway. a jomp y een & ast — an a porous fabric hang in the chambers C and are arranged in a double 
2274 | Wilson, 2761 | Campe and { 4113 | Johnson 4589 | Heinrichs. 4578 | H y 5491 Got! Ce ON en te ek cna Gee 
2279 | Day. Campe. (Willeoa), 466s | Allday 4 58 ils a 4507 Bo d of the chamber, their middle edges to bars suspended from the 
ete . y: shaw. i y crowns of the arches covering the chambers, and their inter- 
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mediate folds being weighed down by bars f lying in them. The 
bars E are attached to handles G, so that they can be pulled u 

and down to shake the fabric, or they are attached to cran 

spindles so that by turning these cranks the fabric can be shaken 
laterally. The fumes enter the chamber by the lower opening K, 
and rise from lower part of the chamber through the pores of the 
fabric to the upper part of the chamber, and pass away by open- 


id. Fu. 









z. 











ings at the other end of the chamber as indicated by the arrows. 
The doors M give access to the interior of the chamber for the 
oy sey of removing the solid matters deposited. The fumes may 

rst passed through depositing chambers, so that before the 
fumes reach the fabric they shall be sufficiently cool and shall 
have deposited the denser and bulkier particles suspended in 
them. (April 4, 1882). 


1639. Electro-Depositing Copper, Brass, and 
Bronze: W. H. Walenn, Lenten.” (4d.}—The solution is 
used at or near its boiling point. To prevent evaporation the de- 
positing bath has a cover with a leng condensing worm tube, the 
upper end of which tube opens into a box containing materials to 
condense or appropriate the gases that escape, the liquids flowing 
back into the tank. The electro-depositing solutions are worked 
ina closed vessel under a known pressure. Cupric ammonide 
is added to copper, brass, or bronzing solution in the cold until 
the solution is slightly green. (April 4, 1882). 

1661. Milis for Grinding Grain or Seed: W. R. 
Lake, London. (NV. W. Holt and K. Noye, Buffalo, U.S.A.) 
[Sd. 20 Figs.)—Relates to the feed mechanism regulating the 
flow of material from the feed hopper to the crushing rolls 
to the driving mechanism, the rollers being rotated by means 
of an endless belt; to mechanism whereby the rollers are 
moved towards or frem each other to regulate the space between 
them and to open the said rollers for starting the mill; and to 
the dress ribs or corrugations of the rollers. (April 5, 1882). 


1663. Arrangement of Geutin, Os, to Facilitate 
Communication by Telephone: F. D’Artrey Goold 
London. [6d. 6 Pigs —This arrangement is worked with closed 
circuits. At the ‘‘ exchange” is fixed a switch board shown in 
Figs. 1 and 2, the ing strips a} a2 a3, &c., shown in dotted lines, 
being the points of attachment of the subscribers’ wires. The 
crossbars b! b?, &c., are arranged in pairs, and the two bars of 
each pair are connected respectively to the positive and negative 
battery termini. The neutral blocks c! c?, one to each of the bars 
a, are connected to battery terminals e) e2. The other terminals 
J) f? of the batteries are joined to the supports, to which the 
armatures and indicators g! g2 are hinged. The normal state of 
each line is with the pegs d inserted between the blocks ¢ and the 
stripsa. When the armature indicators 1, 2, 3, 4, &c.. are in the 
ereet position shown the circuits pass through the springs h! h2, 
&c., and the coils i! i2, &c., of the magnets to earth, the returns 
being through the subscribers’ wires, When the armature}ndicators 
have fallen the circuits pass to earththrough the springs k! k2, 
&c., and through the attendant’s instr When two sub- 
scribers desire to speak together pegs are inserted toc nn :ct one 


Figt Fig 
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of them to the positive bar andthe other to the negative bar, 
and the wires having earth connexions at the further ends the 
circuit is complete. This circuit includes an electro-magnetic 
indicator 1, which retains its armature whilst the circuit remains 
unbroken, but upon the circuit being opened to indicate that the 
conversation is over, the armature falls. The attendant then 
shifts the pegs, reconnecting each subscriber with his block e¢, 
and replacing his indicator g against the face of its magnet. 
Fig. 3 illustrates the mechanism of the subscribers’ instrument; 
m is a call magnet and n its armature carried upon a stem nl. 
Normally thearmature is held against she stop o by the attraction 
of the magnet, and the current goes to entth through o and the 
magnet coils. When the armature falls away the circuit is closed 
through the contact p. When the telephone is hung upon its hook 
shown to the right of the illustration, at the end of a conversation, 
the end of the hook ¢ operates against the prejection n2, and 
thrusts the armature in contact with 0, completing the circuit 
through the magnet, which then holds the armature in position. 
The specification also describes a cali-bell arrangement employed 
when several subscribers are worked upon one line in the ordinary 
open circuit system. (April 5, 1882). 


1664. Distributing and Checkin 
Tickets: J. Lawson and J, Si Bordeaux. [ 
4 Figs.|—A box with a lock is fitted to contain the desired number 
and is divided by partitions to hold the different sorts of tickets. 
The tickets are distributed, counted, numbered, and dated by the 
mechanism contained. (April 6, 1882). 


1668. Submarine &c,: W. N. Hutchin- 
son, Wellesbourne, Devon. (8d. 15 Figs.|—This specifica- 
tion contains fourteen pages of closely printed matter, and in our 
limited space we can only refer to the objects of the invention 
and give a slight indication of the methods of carrying them out, 
viz.: (1) To give to the torpedo when sunk unusuai sensitiveness to 
the touch by making the upper part of the air chamber a long 
cylinder, so contracted towards the bottom as to readily yield to 
external pressure. (2) To insure greater security to the persons 
employed in laying or taking them up by employing a safety pin 
arrang t, and an arrang ¢ for withdrawing the safety pin, 
both arrangements operated by electricity, and an arrangement 
whereby the safety pin is dragged under the hammer, on a torpedo 
drifting from its moorings. (3) To simplify the means of rotation 
given to the spiked wheel in front of the arrow (see Patent 1866 of 
1881), and to drive it by having the cogged head of the mainshaft 
in direct contact with a cegged portion of the wheel near its | 








is made of larger diameter 


riphery. The fore part of the to’ 
Ph : = ian ft is fired, which renders the 


han the bore of the ‘gun from which 
torpedo very buoyant. (April 6, 1882). 
1672. Machinery for Manufacturing Cigarettes : P. 
Everitt, London, [ls. 13 Figs.|—The to as it is forced 
into the grip of a first pair of rollers is compressed, it then passes 
to a second pair of grooved rollers of uced gauge and so on 
throughout the series of compressing rollers which deliver it into 
& narrow web of paper led up from a supply bobbin. 8 
is led into and drawn through a tapering tube open from end to 
end, and as it carries with it the compressed to the taper 
tube will lap the paper around the tobacco leaving one edge to 
stand out through a longitudinal opening in the taper tube to 
which edge a gumming wheel imparts a line of gum, and it is then 
— down by passing into the nip of a pair of grooved rollers. 
‘o insure the travel of the tobacco with its wrapper through 
the tube a series of clips are provided for seizing upon it and 
drawing it forwards out of the machine, these clips being carried 
by a travelling band. April 6, 1882). 


r 


Circular Knitting Machinery : H. Barratt, 
Nottingham. ([2d.|—Relates to the production of fashionable 
fabrics by circular knitting machinery. (Void, the patentee having 
neglected to file his specification. April 6, 1882). 

1674. Safety Apparatus for Cages in Mines, &c.: 

.D. London, (F. Pelzer, Derterund, Germany). {6d. 
11 Figs.|—Relates to a safety apparatus for maintaining the cages 
or lifts in mines in their we Ba position, and for releasing them 
when they require to be lowered, it being unnecessary to raise 
the cage from its supports in order to enable the supports to be with- 
drawn, they being thrown out of gear by a lever direct. (April 6, 

? 


1882). 
Making Scaleboards, 
w. [2d.)—C ite scaleboard 


&c,: A. Millar, Glas- 
go P are made from strips of 
scaleboard in two or more thicknesses attached to each other by 
glue or otherwise in a particular manner. Boxes are made from 
the composite scaleboard so formed that when not in use they 
may be flattened out. Greater stiffness is produced by “ dishing,” 
“beading,” and “ corrugating.” (April 6, 1882). 

1677.* Tackle: R. Clark, Edinburgh, [2d.) 
—Is designed to save time and trouble in fixing the bait while pro- 
viding a very efficient kind of tackle. (April 6, 1882). 


1678.* Boring Machinery : J, Orton, Dur: [2d.} 
—The borers or drills are made with an oval section thickest in the 
middJe and tapering to nothing at the sles. The machine for 
carrying the drillsis constructed with two upright frames and, 
say, four self-locking arms. (April 6, 1882) 


1679. Cle: and Scouring Rice, &c.: M. Church, 
Washington, USA. (D. Lukins, Georgetown, U.S.A.) (6d. 
3 Figs.|—The hulled rice is subjected to the scouring action of a 
horizontal outer cylindrical screen and an inner revolving cy- 
linder between which cylinders the rice is fed. The inner cylinder 
is provided with longitudinal brushes projecting in close proximity 





to the outer screen and under the action of blasts of air forced from | 


the inner cylinder through the outer screen. (April 6, 1882). 
1680. Bicycles, &c.: W. Scantlebury, London. [éd. 


4 Figs.|—A self-acting safety stop or brake arrests the momentum 
of the rider when the driving or other main wheel of a bicycle or 
other velocipede comes in contact with any obstruction or when 
the brake is applied too suddenly. The rim of the bicycle is 
weighted at four equidistant places. Springs are applied to the 
head of thefront fork tending to keep the driving wheel in a 
straight line with the back wheel. (April 6, 1882). 


1681, Brakes and Couplings for Railway es, 
&c.: J. P. Davies, Chester. (6d. 5 Figs.|—A brake block 
of iron or wood is attached to the inside of the wheel, is of smaller 
diameter than the wheel, projects towards the centre of the 
carriage, and is covered if made of wood with a hoop of iron to 
receive the friction of the band. The hoop of iron is fixed at one 
end to the framing of the carriages, and actuated at the other 
by a system of levers. The shackle or coupling is made in two 
parts of sufficient length with a hinge joint between the two ends, 
such hinge having a butt or stop under it, so that when lifted at 
the centre, the whole shackle is raised after it becomes straight. 
(April 6, 1882). 

1684, Telephonic Instruments: A. E. Dolbear, 
London. [6d. 6 Figs.|—In telephonic transmitters the ar- 


rang t of the tra itting electrodes is such that the sound 
waves will effect a diminution of 








ion, or of of 
contact, of the electrodes at that phase at which in other instru- 
ments there is the greatest i or cl of contact. 





The principle of the invention is illustrated in the figures, where 
a is a short tube containing two tongues or electrodes b c, formed 














of thin metal of a width nearly equal to the diameter of the tube, 
and extending !ongitudinally from the wire terminals b!cl, as 
shown. Each of the electrodes b cis capable of slight movement 
towards and away from the other. When sound waves enter the 
tube at the aperture al, the alternate augmentations and diminu- 
tions of density constituting the phases of the waves will tend to 


in contact with a stop when the carbon-holder will be reliey 
from the grip of the balls and be free to drop, To keep the balls in 





er position one or more springs G are employed with a sleeve 
. (April 6, 1882). 


1690." Manufacture of Nickel: P. C. Gilchrist and 
8S. G. Thomas, Westminster, (2d.)—Crude nickel pig is 
treated by injecting currents of air into the melted crude 
material. The operation may be conducted in a gas furnace with 
one or more airtuyers, or an apparatus similar to a Bessemer con- 
verter with side or bottom tuyers, air being blown through till all 
the iron and other impurities are oxidised. Slag-forming bodies, 
as lime or silica, bang . The furnaces may have a silicious, 
lime, or magnesian lining. (April 8, 1882). 

1692, o-Electric or Magneto-Electric Ma- 
chines: D.T. Piot, London. [(d. 3 Figs.|—Upon the shaft 
C is keyed a boss D, carrying a disc E, preferably of wood, to 
which are attached the armature bobbins Fy. Upon shaft C are 








also fixed discs carrying bobbins Fj, forming supplementary 
armatures. J are the field-magnet bobbins past which the arma- 
ture coils successively revolve. Fig. 3 illustrates the elliptical 
form given to the coils F}. The commutators aa and a! a! may 
be of the erdinary construction. (April 6, 1882). 


1693." Apparatus for Checking or Indicating the 
| Periodical Arrival and De e of Ployees: 

W. M. Liewellin, Bristol. (4d.)|—This invention is a 
further development of Patent 2472 of 1881, and relates to appa- 
ratus having the above object, and to clockwork mechanism for 
actuating the moving or rotary parts. (April 8, 1882). 


1695. Breakwaters: G. H. T. Beamish, Queens- 
town, Ireland. (6d. 11 Figs.|—Retaining walls and other 
like structures are formed so that they are perfectly solid and 
bound together in one mass, as far as lateral or side strain is con- 
cerned, but so that any vertical settlement of any one part of the 
structure can take place without affecting the other parts. 
(April 8, 1882). 

1696, Bait: M, Carswell, Glasgow. [i:. 
| 2 Figs.)—The improved bait consists of a piece of vulcanised 
india-rubber, which is vulcanised in a mould formed to produce 
the rubber permanently set in the curved form which a worm 
assumes in moving through water. (April 8, 1882). 


1698, Boxes or Cases for the Transmission of 
Sasagees by Post : M.J. Verkouteren, London. (oval 
Chaplin of San Antonio, Texas, U.S.A.) (6d. 9 Figs.|—The 
body ofthe box is made cylindrical and closed at the bottcm, 
and has a stem with a screw thread cut upon it fixed to the centre 
of the bottom. The top is covered with a circular lid, the lower 
part of which fits within the upper part of the body of the box, 
whilst at the upper side of the lid a flange projects outwards all 
around its circumference. At the centre of the lid is a screw- 
threaded hole to screw on to the end of the screw stem, or the 
lid may be held down by a nut screwing on to the screw stem. 
(April 8, 1882). 


1700. Machinery for Galvan: Sheet Iron: T. H. 
Johns, London. (éd. 3 Figs.|—The she@ts or plates to be gal- 
vanised are put in at one end ofa flat metal bath which contains 
the coating metal and fluxes, and the said plates are pushed for- 
ward before each other until seized by a pair of rollers which feed 
the sheets through a pair of metal operators or surface dressers 
which planish the plates and produce a good surface thereon by 
equalising the metal. The sheets are then drawn through a pair 
| of hollow rolls, which are cooled, and from these rolls the plates 
| may be passed to apparatus for treating the galvanised plates. 

(April 8, 1882). 

1701. Rotary Motors; W. J. Gurd, Sarnia, Lamb- 
ton, Ontario, (6d. 4 Figs.j)—A cylindrical case incloses a 
cylindrical hub which is secured to the shaft and placed con- 
centrically within the case. An annular water way is formed 
between the face of the hub and the inner face of the case, it 
begins at the induction and leads around the hub into the educ- 
tion opening. An abutment divides the annular waterway 
between the induction and eduction openings. The lower face 
of this abutment is inclined so as to form a throat, and a 





cause separations and approximations of the el 
same order of succession. The same principle may be applied 
in various mcdifications of the apparatus illustrated, several of 
which are described in the specification. (April 6, 1882). 


1686.° Label Holders for Plants, &c.: J. Parker, 
Woodstock, Oxon, (2d.}—The label holder is constructed of 
a sheet or cast-metal sheath, so as to hold a suitable piece of 
transparent glass, and also to enclose a second sheath e to fit 
inside the first. This second sheath contains a piece of paper on 
which the name of the plant is written, or instead of two she ths 
the label holder may be made with a beaded or fluted edge, one 
flute to hold the card and the other to hold a piece of transparent 
glass. (April 6, 1882). 

1689. Electric Lamps: G. 8. vous and R. J. 
Hatton, London. [6d. 4 Figs.|—The regulation of the lamp 
takes effect through a brake or feed ee under the action of 
an electro-magnet or solenoid. The brake consists of a chamber 


B surrounding the upper carbon-holder A and containing a 
number of balls C which jamb between the inclined inner surface 
of the chamber and the holder, and prevent the latter from sliding. 
When theiength of the arc requires adjusting the magnet releases 
the chamber B which will move downwards until the balls come 








leather flap is secured to this face, and is pressed down by a 
spring and the water, insuring a tight joint between the 
in the | induction and educti A series of wing pistons are 


pivotted at equal distances apart in proper recesses in the rim 
of the hub, and are formed with a rear extension which pro- 
jects into the interior of the hollow hub and is forced to travel 
upon a circular guide-way, secured to each of the inner sides of 
the case. A portion of the guide-ways is cut away to allow the 
— to turn upon their pivots and fold down into recesses in the 

ub and pass the abutment. The recess is made slightly longer 
than the bose to provide for the easy escape of the water. The 
folding of the pistons is brought about by their striking against a 
rubber-faced wheel and two horns, one on each side of the wheel, 
which force the piston into its recess. To each side of the hub 
are secured rings which are made to fit nicely into corresponding 
recesses in the case, so as to prevent the water forcing its way on 
the sides of the hub to the eduction opening. (April 8, 1882). 


1704. Rowlocks: E. J. Robertson, Ipswich. [4d. 
6 Figs.}—The rowlock works in a slotted socket firmly secured 
with screws or rivets to the gunwale of the boat. The top of the 
stem of the rowlock is constructed co fit in the upper end of the 
socket, and the central portion of the stem is reduced in diameter 
so as to allow it to slide in a vertical slot in the socket, a ball at 
the bottom of the stem fits and slides in the lower part of the 
socket, a stop being provided to limit its upward motion. The 
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back of the socket is also formed with two holes connected bya 
slot to allow of introducing the rowlock into the socket prior to 
the socket being attached to the gunwale. (April 8, 1882). 


1708. Distillation, Bo’ , &c., Fats, Oils, &c.: C. 
M. Pielsticker, London. (6d. 1 Fig.)—The apparatus con- 
sists of an iron or copper pipe about 24 in. long and 2 in. in diameter 
contracted near its outlet to one-half its diameter and widening 
again at the mouth; a second pipe about j in. in diameter is con- 
nected with a steam superheater contracted near its outlet and 
widenin; in at the mouth and entering into the first-mentioned 
pipe at the back to the extent of about 12 in. ; a third oe about 
1} in. in d and c d with a tank containing liquid 
fat or oil, &c., enters the pire first mentioned at right angles at a 
point about one-half its length. A fourth pipe parallel to the 
third pipe leads to another tank containing either an alkaline 
solution oran acid. The second, third, and fourth pipes are pro- 
vided with stop-cocks. A metal coil, by preference of copper 
about 1} in. in diameter and not less than 50 ft. to 60 ft. long, is 
connected with the apparatus and enters a horizontal retort of 
copper or iron about 24 in. by 20in. and from 12ft. to15 ft. long, and 
divided by partitions in such a way that steam and vapours intro- 
duced at the outlet of the coil are obliged to circulate forward and 
backward inside the retort. At the back of the retort is a door 
for cleaning, and the retort has an outlet over the top and connected 
with the condenser. The whole of the coil and retort is enclosed 
ina furnace. The apparatus is first heated by admitting super- 
heated steam and starting the fire. As soon as the temperature 
has been obtained at which the fats, &c., distil over, the liquid 
fat is admitted into the apparatus and is impinged upon inside the 
apparatus by the steam and an intimate mixture of steam and 
fat, &c., in a state of minute division is blown through the coil 
into the retort. The fat, &., attaining a distilling temperature 
inside the coil, is at once vaporised inside the retort and con- 
densed on its passage through the condenser. (April 10, 1882). 


1709. Steering Gear: T. Britton, New Hendon, 
Durham, (6d. 6 Figs.|—Relates to the employment of double 
cylinder engines capable of working independently of each other, 
and each doing its own work, but capable of being connected and 
working inunison. The crankshaft is divided at about the centre, 
and the two parts are connected together by a suitable clutch 
which is loose when tae engines and gear are in working order 
but capable of being tightened if necessary. Two worms, one on 
each end of the crankshaft or shafts, gear with wormwheels on 
countershafts arranged at right angles to the crankshaft, and 
communicate motion to a spurwhee! on a mainshaft by spur 
pinions, thereby actuating the sheave or pulleys around which 
the chain passes for imparting motion to the rudder. The regula- 
tion of the valves is automatically effected by the rotation of the 
main shaft, and the actuating or starting of the same being effected 
by a handwheel or by gearing from above, the spindle of which 
handwheel works the starting and regulating lever, and passes 
through and around, which works the hand gear. The regu- 
lating lever is capable of adjustment to suit various lengths of 


tillers. (April 11, 1882). 
1710.° Ordnance Machine Guns and Small Arms: 
R. 8.M. de Ricci, London, (2/.)—The interior face of the 


gun barrel, tube, or lining is ‘‘steeled” after the gun has been 
bored and rifled. (April 11, 1882). 


1711.* Bleaching Vegetable and Animal Matters: 
E. and R. Jacobsen, Berlin. (2d.]—Baths obtained by 
mixing the the solutions of certain salts with peroxide of barium 
are substituted for the peroxide of hydrogen. (April 11, 1882). 

1714. Steam or Air Whistle: J. C Leith, N.B. 
(6d. 5 Figs.J)—A piston or telescopic tube or equivalent arrange- 
ment of the sounding tube or whistle is actuated by suitable levers 
orappliances for adjusting the internal capacity or length of the 
said tube or whistle to enable the pitch or depth of the note to be 
varied. (April 11, 1882). 


1715. Hydraulic Engines, Capstans, &c.; B. 
Walker and F. W. Walker, Leeds. (8d. 5 Figs.|— Con- 
sists of four similar single-acting cylinders arranged in pairs face 
to face. A double ram works in each pair of cylinders anda 
forked connecting rod (embracing one of the cylinders) connects 
the double ram with a crank. The two cranks are at right angles 
on the shaft. Each double ram has an arm which is connected by 
a rod with a lever fixed upon a spindle, which spindle works the 
valves in a suitable stuffing-box. Each valve has three ports, each 
end port communicates with one of the two opposite cylinders, 
and the centre port with the return water. The valve is a slide 
and is slotted at the back to receive a pin or stud at the end of 
the spindle. The pin or stud being eccentric to the spindle 
imparts a rectilinear movement to the valve, the spindle making a 
partial rotation communicated to it through a rod which is con- 
nected with the crosshead. The pin or stud is provided with a 
head and the groove on the valve is undercut to receive this head; 
thus the valve is attached to the end of the spindle although free 
to move transversely. The a of the valve upon its seat is 
relieved by the amount of the pressure in the opposite direction 
against the end of the spindle. (April 11, 1882). 


1716. Apparatus for Meigs | Coal, &c.: T. Bell, 
Jun., Saltburn-by-the-Sea, Yor: and W. Ramsay, 
Tursdale, Durham. (6d. 5 Figs.}—A trough of a semi- 
cylindrical form is mounted in an inclined position, the coal 
is placed upon it at the higher end and a stream of water 
is directed along it. An axis passes along the trough from end to 
end, and carries stirrers which by an oscillating movement keep 
the contents of the trough in motion, Ledges or stops within the 
trough stop the heavier matters which descend to the bottom from 
passing onwards ; the ledges have flexible flaps fixed to them under- 
neath, which serve to prevent impurities being carried down be- 
neath them. The axis and the ledges are not fixed to the trough, 
but are carried independently. (April 11, 1882). 


1718. Drying Machines for Use in Dressing or 
abrics; A. M. Clark, London. (La Vom- 

paynie Générale de Teinturerie et Appréts ‘‘ Systeme André 
Lyon.” (2d.]—Consists of a drying cylinder of steel er other metal, 
heated entirely by the circulation of steam, and is enveloped by a 
strong endless web for about three-quarters of its circumference, 
which web extends a certain distance to the rear of the machine, 
where it is carried over guide rollers, so as to participate in 4 con- 
tinuous manner in the rotation of the cylinder and remain in con- 
tact therewith. The fabrics to be dried pass through the machine, 
and move in concert with the endless cloth, and pass out dry at 
the point where contact ceases with the cylinder. (April 11, 1882). 


1720, Files or Cases for Letters, &c,: W. P. Thomp- 
son, London. (G. V. Nauerth, Cincinnati, U.S.A.) (6d. 
5 Figs.|—Relates to that class of files which isemployed for pre- 
serving letters, bills, &c., and has special reference to the cover of 
the file and the method of fastening it ia the case to cause it to 
securely hold and retain the papers placed within the case, and to 
1602), these papers to be readily and quickly examined. (April 11, 

1721. Manufacture of Lead Peroxide, &c.: F. M. 

'» London. [4d.)—A solution or cream of bleaching powder 
to which has been added some quicklime or hydrate of lime, so as 


+ 





to prevent the hydrochloric acid, which is also formed during the 


1723.* Tube Expander: G. Lohf, Berlin, [2d.)—Con- 
sists in a tube expander, the main body of which does not serve to 
hold the rollers but only to guide the conical spindle, and ends 
with a flange to which the roller holders are pivotted. The face 
of the flange is provided with recesses, which are limited by arcs 
of circles whose centres form the fulcra for the roller holders. 
When the roller holders are placed near together they form a 
cylinder corresponding to the smallest diameter of the tubes to be 
expanded, and have extensions or flanges which fit into the 
recesses on the flange of the main body. (April 12, 1882). 


1725. Manufacture of Soap, &c.: F. C. Glaser, 
Berlin. (0. Liebreich, Berlin). [4d.)—Soap is produced from 
oleaginous fruits or seeds by treating them, either in their natural 
state or after previous drying or roasting, and after reduction to 
small Am. camneny with alkaline lyes, and then separating the 
saponi parts from those not saponified by pressing and filtra- 
(April 12, 1882). 

1727, Automatic Current Director for Electric 
Machines: W. Fisher, Eerminghem. (6d. 9 Figs.|—The 
instrument is designed for automatically directing the current in 
the right direction should a reversal of poles take place in the 
generator. One modification is shown in the figures, where B, C, 
E, F are electro-magnets, operating respectively armatures A and 
D, which are capable of vibrating between stops ZZ! and OP. 
The wires from the g tor are connected to terminals J and K. 
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M! and N! are connected to any apparatus through which it is 
necessary to send a continuous current in one direction. Suppose 
for example that the current enters at J, the suspended magnet 
A will be attracted to the magnet B, making contact with the stop 
Z\, and throwing the magnet E into circuit. This brings H into 
contact with N and I with M, causing the current to leave the 
director by M,. Should the poles of the machine reverse, the 
current would enter at K and the magnet A will be attracted by 
C to stopZ. This puts magnet F in circuit, changing the contacts 
of H =a I respectively to M and N, and causing the current still 
to leave the director by the terminal M1. Modifications of this 
arrangement are suggested. (April 12, 1882). 


1728. Processes of Meeting Gipetne from 
Soap Liquor: B. J. Young, Manch: . (J. P. Batter- 
shall, New York). [4d.]—Relates to the neutralisation, evapor- 
ation, addition of carbonate of lime, means for removing resin and 
fat, use of a centrifugal machine, and distillation in the manu- 


facture of glycerine from soap liquor, (April 12, 1882). 


1730. Manufacture of Red and Yellow Colouring 
Substances: J. Wetter, London. (0. Bredt ‘and Co., 
Unter-Barmen, Germany). [(2d.)—The hexa-chlorides of hexazo 
compounds of naphthalene-benzol and other aromatic hydro- 
carbons are treated with naphthol resorcin and other phenols, 
and the sulphonic acids of the same. (April 12, 1882). 


1731. Machinery for Bevelling Glass: T. Parson- 
age, Barnsbury. [6d. 7 Figs.|—Relates to a self-acting 
reversing feeding mechanism. (April 12, 1882). 

1732. Sectional Warping and Beaming Machines: 
J.C. Sewell, E. Hulton, and J. Bethel, chester. 
(6d. 3 Figs.)—The objects of this invention are the attainment of 
a uniform speed for the yarn while it is being wound upon the 
section, and the prevention of injury to the yarn by the presser. 
(April 12, 1882). 

1736.* Looms: T. Blackhurst, Preston. [2d.)—An 
arrangement of —— more particularly applicable for pro- 
ducing the cross borders of pocket handkerchiefs, table-cloths, 
&ec. (April 12, 1882). 

1739.* Portable Spray Attachments for Baths: W.P. 
Thompson, Liverpool. (W.H. Seymour, New York, U.S_A.) 
[2d.}—The principal parts are a bath of usual construction, hot and 
cold water faucets and spray attachment consisting of a hollow 
tube, having one side shaped concave and perforated with small 
holes. This spray attachment is attached to the upper inside 
edge of the bath. One end of this spray attachment is closed, the 
other end is provided with a hollow neck. A flexible tube con- 
nects the spray attachment with the cold water faucet, and this 
tube is also connected with the hot water faucet. (April 12, 1882). 


1743. _ A tus for Manufacture of Compressed 
Fuel: I. ey and F. Morris, Swansea. (6d. 2 Figs.)— 
Relates to an apparatus for filling into moulds, cooling and com- 
pressing the materials for manufacture of compressed fuel, 
and which apparatus can also be used for making bricks, blocks, 
&c. (April 12, 1882). 

1744. Sewing Machines: A. Guillaume and A. 
Lambert, Fosses, Belgium. iéd. 13 Figs.|—The cops or 
spindles and the small shuttles are replaced by large cops, spindles, 
or bobbins containing a much larger quantity of cotton. A 
hollow ring-sha) looper carries a toothed rim on its periphery, 
and is opera’ by a reciprocating rack worked from the main 
shaft. A hook places a part of the cotton on to the middle of the 
toothed rim, on the other part is looped in front of an opening in 
such a manner as to form a large s for the entry of the shuttle, 
and a rounded projecting part pushes off the thread from the ring- 
shaped looper at the required moment. The stitch is tightened by 
means of a tension lever, the needle carrier sliding on this lever 
when it ascends or descends. (April 12, 1882.) 


1751, Window-Cleaning 


Chairs or Fire-Escapes: 
W. P. Thompson, naverpocs and London, (4. Dormitzer, 
New York, U.S.A.) (6d. 9 "igs. |—Consists ofan improved — 


ing device for securing the chair and fire-escape to a window si 
and of a simple, safe, and readily manipulated fire-escape combined 
with and secured to the chair. (April 13, 1882). 


1754, Ignition A tus of Gas Motor Engines: 
erson and i W. Crossl (6d 





reaction from attacking the peroxide after it is made and the 
liberation of free chlorine. (April 12, 1882). 





is mtroduced a jet of gas at the same time when the cavity is in 
communication with the external kindling flame and is ignited, 
and the flame or heat is maintained in the cavity by the action 
of the wire until brought into communication with the cy- 
linder port. The figure is a section through the slide and slide 
cover of a gas motor engine. A is the external flame having above 
a chimney to create a slight draught in the es. B is the slide 
containing the ignition cavity C which side apertures, cl 





towards the cylinder, c? towards the flame cavity of the cover, and 
c3 towards an air inlet from the slide cover. D ig another passage 
leading to the ignition cavity c having a side aperture d towards a 
channel E formed in the slide cover, and communicating with gas 
from the main supply. A bunch or coil of wire Fis fixed within the 
ignition cavity as shown. The slide B by its movement brings the 
apertures into the position shown so that a stream of gas entering 
by Dand mixing with air in C is kindled by the flame A producing 
a flame in or about the wire F. The slide then cuts off communi- 
| cation by c? c3 and d with the passages in the slide coverand opens 
communication by the aperture c! with the cylinder and the ex- 

i mixture is ignited by the heat of the wire F. (April 13, 
1882). 


1755. Apparatus for Ascertaining the Gradient of 
Inteconl External : J 


or 3 Ee 
London, (EF. F. Macgeorge, Hawthorn, Melbourne). [4d. 
2 Figs.|—The gradient of any internal or external surface together 
| with the magnetic bearing of such gradient is ascertained by 
| means of vessels containing a fluid which will solidify and a 
compass card and needle floating on the top of such liquid. The 
vessels are conveyed to the position to be tested, allowed to 
remain there until the fluid becomes solid, and then withdrawn. 
(April 13, 1882). 





1766. Finishing the Ends of Metallic Tubes: S 
Fox, New Wortley Yorks. (6d. 3 Figs.|—The finishing or 
trimming is effected by the use of a suitably mounted and driven 
circular saw, in conjunction with an adjustable cradle comprising 
a bed provided with slides and rollers, the tube when so mounted 
being capable of being rotated. The figure shows an end elevation 
of the machinery. A represents the corrugated or plain tube 
(shown in dotted lines) mounted in a cradle. B is the circular saw 
mounted and driven in the usual way. C is the bed or gantry 
of the cradle, D and D! are slides mounted upon the hed C, the 
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slide D! being actuated by the rack pinions E. Upon these slides 
are mounted the rollers G G! and their carriages H H! capable of 
being adjusted in a line parallel with the axis of the saw spindle, 
and also in an end direction. The front slide D is fixed on such a 
part of the bed E near to the saw B, that a tube resting upon the 
rollers G and upon those of the slide D is clear of the saw. The saw 
being set in motion the slide D1 is moved forward (see arrow), by 
which motion the tube A is tilted around the roller G until it 
attains the position (shown by dotted lines) Al. The tube is now 
rotated slowly by hand until the end has been completely trimmed. 
(April 13, 1882). 

1768.* India-Rubber Springs for Railway Buffers, 
&c.: R, Jahns, Cologne. (2d.)—Rings are oo of india- 
rubber, and are stayed by annular plates of metal entering into 
the body of the rings, and adapted to slide on a central bar and 
are made of a certain diameter to avoid all cutting action of the 
plate on the india-rubber. (April 13, 1882). 

1769. Secondary Batteries: J. H. Johnson, Lon- 
don, (C. A. Faure, Paris). (6d. 1 Fig,)—Vessels, tanks, and 
cisterns to hold the liquid of secondary batteries are constructed 
of iron, or other convenient metal, thickly coated on the inside 
and outside in the following manner. The surfaces of the tank 
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are first coated with a varnish made of pitch, linseed oil, paraffin. 
and tar applied hot, and afterwards with sheets of asbestos-felt or 
canvas soaked to saturation in the same varnish, several such 
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. n ~ W. ley, chester. (6d. 
1 Fig.J—A coil of wire is placed in the ignition cavity into which 


coatings being successively applied, if necessary. Instead of iron, 
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Portland cement may be employed for the shell of the tank, and 
in place of the coating described the inside of the tank may be 
lined with a surface of glazed bricks or blocks of soaked in 
the varnish, and cemented together with either the varnish or 
molten sulphur. An arrang it for pending the electrodes 
in the tank is shown in the figure. Each electrode a is formed 
with strips of metal a2 upon its upper edge, which strips are 
hooked over flat iron bars covered with sheet lead, stretching 
across the tank. Along the series of cisterns which constitute a 
set of batteries, two large creer bars c are laid upon insulating 
supports d. Upon one copper bar rest in electric contact all the 
positive crossbars, and upon the other all the negative crossbars, 
insulating wedges f separating the positive copper bar from the 
negative electrodes and the negative crossbar from the positive 
electrodes. (April 13, 1882). 


1770.* Metallic Baths: W. H. Luther, Glasgow. 
{2d.]—The bathsare produced in a suitable manner from wrought 
iron or steel instead of cast metal. (April 13, 1832). 


1771. Manufacture of Steel, &c.: S. Fox, New 
Wortley, Yorks, and J, Whitley, Leeds. (6d. 6 Figs.) 
—Relates to the retaining heat in or communicating heat to the 
metal during the rolling or other reducing process. Fig. 1 shows 
the application of portable furnaces to the above-mentioned 
object. A A are therolls of an ordinary mill in sectional elevation, 








B B the portable furnaces, one in sectional elevation and the other 
in end elevation. C is the me bst, under treat: t. 
Fig. 2 shows the application of a combination of atmospheric air 
and carburetted hydrogen gas under pressure or otherwise. 
Hot slabs of refractory material, combustible mixture caused to 
through wire gauze, or hot air from furnaces, may be applied 

‘or the above object. (April 13, 1882). 
1774.* Electrical Circuits, &c.: A. Muirhead, West- 
r. (J. A. Briggs and F. Kinsman, Bombay). (6d. 
10 Figs.]|—The objects of this invention are to obviate the dis- 
turbing effects of induction split currents, earth currents, &c., 
thus affording certain highly advantageous methods of utilising 
the same one trough, cable or line of supports for carrying two 
or more electrical circuits irrespective of the nature of the said 
circuits, and to increase the carrying capacity of the supports by 
affording a means of erecting atrial wires close together. (April 

14, 1882). 





Sewing Machines for Ornamental Stitching : 

J. T. Glasier and A. R. Briggs, Southport, = [2d.}— 

Relates to the production of ornamental stitching of the hems or 

folded hedges of fabrics and also the peculiar stitch used in stay- 

making called the ‘‘herring-bone” and variations of that stitch. 
(April 14, 1882). 

“Oleaginous Seeds, &c,: H. Holt, 

1 Fig.j—The seed is passed between rollers placed 


1779. 
Hull. [6d. 
one above the other, the top roller being subjected to an elastic 
pressure. The seed passing between these rollers is partly crushed 
and the seed adhering to the upper roller is stripped off and fall- 
ing into the cavity between the bottom roller and a third roller 
s finally crushed as is also the seed adhering to the bottom 


roller. The axis of the third roller is in the horizontal line 
of the bottom roller and the pressure of the two rollers is given by 
screws acting directly upon the bearings of the same, thus giving 
a dead or unelastic pressure. (April 14, 1881). 


1781.* Road Vehicles: J. Wetter, London. (D. 
Meurisse, Marly-les-Valenciennes, France). [2d.}—The fore car- 
riages of road vehicles are made of steel cast in one piece. 
(April 14, 1882). 

1782.* Instruments for Measuring the Inclination of 
Planes: G.Grutter, Berlin. (2d.)—The level is attached 
to a graduated disc, the centre of which is pivotted to a stationary 
disc secured to a straight edge, to which is screwed a flat spring, 
which falls with its tooth into one of the notches at the circum- 
ference of the movable disc, when the disc is turned into the re- 
quired ition. If the flat base of the instrument rests on the 
inclined plane, the discs are vertical, and the movable disc is 
turned on its pivot until the spirit level becomes horizontal, after 
which the click shows on the graduated scale the inclination of 
the plane. (April 14, 1882). 

1786.* Ships’ Sleeping Berths: W. R. Lake, London. 
(J, Alexander, Boston). (2d.J}—An arrangement and combination 
of fastening bolts, and of a weight or weights for a berth so that 
the berth can freely swing during the motion of the ship. (April 
14, 1882). 

1801. Motive Power Apparatus: T. C. Boutet, 
Paris. [6d. 7 Figs.)—Relates to a natural motive wer 
apparatus which can be utilised wherever power is required, the 
strength of which is in proportion to the height ofa liquid column 
which produces a pressure, and to the capacity of bags, and which 
is only limited by the strength of the parts of which the mechanism 
is composed. (April 15, 1882). 

2142, Ploughs: C. A. Snow, Washington, (J. Quin, 

Wakeman, Huron). [6d. 13 Figs.}—The beam of the plough is 
made adjustable, horizontally and vertically, by suitable means 
described, and the mould boards are construc in an improved 
manner. (May 6, 1882). 

2328. Doubling Cotton, &c.: F. J. Smith, Heywood, 
Lance. (6d. 4 Figs.;—Refers to the application to doubling 
frames of an apparatus for the purpose of raising and holding any 
of the top rollers out of action whenever its particular end or 
thread breaks, so as to prevent the formaticn of ‘roller laps.” 
(May 18, 1882). 

2352. Perambulators: J. Preston, London. (6d. 
4 Figs.}—Perambulators are constructed in such a way that while 
retaining the ordinary form of the body they may be folded up 
into a small compass when not in use. (May 18, 1882), 

3039. Galvanic Batteries: C. P. Nezeraux, Paris. 
{[6d. 7 Fige.)—Relates principally to a type of secondary battery. 





A and B, Fig. 1, are two plates of lead entirely covered with an 
adherent coat of ebonite (caoutchouc durci) with the exception 
of their operative surfaces »n. The plates may therefore be 
said to be encased in a rigid ebonite frame. Each element carries 
upon the upper edge yey not shown, which rest upon 
small metallic strips } b! fixed to the containing vessel R, which 
is lined with gutta-percha or lead V. These conducti — 
serve toattach the plates to terminals X. To render the 

operative, the cavities C D are filled with reduced and peroxidised 
compounds of lead respectively, the former mixed with a solution 
of an alkaline salt, and the latter simply with water. Over each 
layer of powder is placed a woollen cloth, felt, or similar material d, 
and a rigid perforated plate e connected to each element by an 
india-rubber band f. The couple is then plunged into a vessel 
containing dilute sulphuric acid. When it is required to 
recharge the cell, the exhausted material is scraped off the lead 
plates, and replaced by fresh material. It is then removed 
to be revivified. By alternative methods, the operative mixtures 
are formed from an amalgam of lead, which is placed in the 
cavities C and D, and exposed to the usual ‘ forming” action of a 
current employed with secondary batteries. Fig. 2 represents a 
double element constructed in a similar manner, g g' being plates 


ae 


of porous earthenware placed between the couples to prevent 
SS by hydrogen _ Fig. 3also illustrates a double element, 

ut without felts and perforated plates, its cavities being filled 
with lead powder amalgamers to saturation. In one form of cell 
the vessel usually: containing the exciting fluid is suppressed, two 
ebonite frames being joined face to face, leaving an unoccupied 
cavity between the elements. (June 28, 1882). 

3041. Internal Stoppers for Bottles ; W. Froggatt, 
Nottingham. (6d. 6 Figs.)—A combination of internal 
cylindrical stopper, conical piston rod, and india-rubber washer. 
(June 28, 1882). 

3178. Manufacture of Bone Toothbrush Handles, 
&c.: W. R. Lake, London, (A. C. Estabrook, Florence, 
U.S.A.) [ls. 6d. 70 Figs.|—This invention {contains twenty-four 
pages of closely printed matter and thirty-seven claims, and 
embraces the whole subject of the manufacture of bone toothbrush 
handles from the bones. (July 5, 1882). 


$292. Steam Boiler Fireboxes: W. R. Lake, Lon- 
don. (R. L. Walker, Boston, U.S.A.) (6d. 5 Figs.]—The fire- 
boxes are divided into compartments, and the products of com- 
bustion from one compartment are made to pass through another 
compartment on their way to the chimney. (July 11, 1882). 
3362. Combs Em ~ in Twist Lace Machines: 
W. Spowage, N [4d. 4 Figs.}—A tab or pro- 
— isformed on the underside of the comb-blades nearest the 
carrying the threads on one or both sides the thickness of the 
gate. When the blades are placed together and the metal cast on 
them, the projections form a solid rib of comb underneath the 
nose and hold the blades firm. (July 15, 1882). 


3489. Seqgeteming Taffia and Rum into Cognac 
and Fine Brandy: A. Bonneville, Paris and 
London. (D. Cornilliac, wife of Adrien Ralue, Paris). [(2d.)— 
Consists in transforming the taffia, the rum, and the phl 8 or 
alcoholic juices of taffia and rum into cognac and fine wine brandy 
by reduction of their degree of alcoholic strength, or by simple 
maceration or by distillation. (July 22, 1882). 

3881. Electric Lamps and Conductors therefor: 
F. R. Welles, Antwerp. (C. FE. Scribner and W. R. Patter- 
son, Chicago, U.S.A.) (6d. 9 Figs.)\—For the purpose of regu- 
lating the length of the arc a magnet is employed, having its coils 
inthe main circuit and operating an armature wound with a coil 
placed in a shunt circuit. The armature through suitable me- 
chanism actuates a clutch or clutches, in the grip of which the 
upper carbon-holder is held. In the figures, m is the magnet in 




















the main circuit, 7 its armature wound with the coil n and 
attached tothe lever f. This lever is pivotted at g, and carries the 
‘* lifting clutch” h and the “‘ feeding clutch” i, the forming con- 
sisting of two friction pieces h’ and h”, Fig. 3, pivotted to the arms 
rv’, which, when the clutch is raised, are arrested by the spring 
8 causing the carbon-holder d to be gri firmly by the 
clamps hk. When an increase of resistance takes place tn the arc 
an increase of current flows through the shunt coil 7 in the proper 
direction to magnetise the ends of the armature / with the same 
polarity as the adjacent poles of the magnet m, and to cause a 





repulsion between the magnet and its armature rele 

clutch, An adjunct to this arrangement is the “ Fox cage Bye 
shown toa large scale in Fig. 3. The finger i is pivotted to the 
armature lever f, and is held in its normal position clamp- 
ing the rod by a spring v, Fig.1. By this contrivance every vibra- 
tion ‘of the lever f gives 2 sui feed to the carbon rod 
the speed of which is regulated by the stop k. The lever f is in 
continuous vibration while the lamp is burning, but its field of 
vibration varies with the resistance of the arc. When this resist- 
ance is at its maximum the lever is at its maximum height. The 
clutch iis then arrested by k and does not feed the forward 
The specification also describes a form of electric cable containing 
two conductors, the central one consisting of a strand of fine 
copper wires, and the outer one of larger copper wires of sub- 
stantially the same aggregate conductivity. The two conductors 
are separated by a serving of jute and are externally protected by 
servings of jute and cotton saturated with parattin. The cable 
thus formed is further tected by ve coverings of lead 
pipe, and steel wires embedded in lead. (August 15, 1882), 


3959, Transom Adjusters and Locks: G. J. Dick- 
son, Among, U.S.A. (6d. 15 Figs.J}—An automatic device 
whereby the pivotted ‘transom or sash may be moved in either 
direction by means of an operating arm or lever, jointed to the 
casing of the device and adapted to retract the locking bolt when. 
ever pressure is applied te the lever to either open or close the 
transom or sash ; the relocking of the device inany position being 
automatically effected whenever the pressure is removed from the 
operating arm. (August 18, 1882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

, Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





NOTES FROM THE SOUTH-WEST. 
Bridgwater.’— Some boring apuiinse are now being 
proceeded with to test the bed of the River Parrett, with 
a view to the construction of a new and wider bridge across 
it before the holding of the Bath and West of England 
Society’s exhibition next May. 


The Forest of Dean.—A recent official estimate places 
Hoe unworked coal of the Forest of Dean at 250,000,000 
ms. 


_ Newport.—A large amount of work has been done dur- 
ing the week, and the coal shippers have been busy, both 
in steam and house descriptions. Prices are without 
alteration, but the tone is quite as firm as formerly Of 
iron, &c., only one parcel has been despatched, viz., 
1920 tons to Cape Town. At the works, however, there 
is no diminution of activity. Orders are plentiful, and 
we fair, having regard to the state of trade elsewhere. 
Finished iron is in good request, while the business doing 
in steel rails is encouraging. Last week’s clearances com- 
prised 43,146 tons of coal. Of iron, &c., 1920 tons were 
cleared. The imports included 6956 tons of Bilbao and 
3006 tons of other descriptions of ore. 


The Rhondda Coal Trade.—Thte coal trade of this dis- 
trict during the past week has not been very satisfactory. 
A number of the collieries have worked irregularly. The 
Glamorgan Llwynpia Steam Coal Colliery only worked 
two days; Penrhiwfer, two: Hafod, about two anda 
half ; Cymmer, four ; Coedcae, five. Several others have 
been more or less idle. 


Swansea Harbour Trust.—The monthly returns of the 
Swansea Harbour Trust show that during October the 
revenue of the general harbour estate was 6085/. 17s. 1d., 
or an increase of 1297/. 4s. 10d. on the corresponding 
month of 1881. In the expenditure, however, there was 
an increase of 2349/. 17s. lod. 


Cardif.—In the coal trade prices are without much 
change ; for immediate shipment, no doubt, sellers have 
been prepared to make trifling concessions, but the tone 
of the steam coal market remains healthy. With respect 
to contracts, although colliery proprietors receive a 
number of inquiries, comparatively little business is 
effected. The opinion is pretty general that the supply 
of first-class coal is being exceeded by the demand which 
an ever-expanding mercantile marine is making upon it. 
This feeling, taken with recent events in the labour 
market, is naturally a powerful inducement with sellers to 
hold on as muchas possible. Patent fuel makers demand 
and obtain high prices. Last week’s clearances comprised 
95,385 tons of coal, 2050 tons of iron, 3366 tons of patent 
fuel, and 150 tons of coke. e imports comprised 
4774 tons of ore from Bilbac, and 7023 tons from other 
sources, 


Wages of South Welsh Miners.—The wages payable to 
the workmen in the Monmouthshire and South Wales 
Association Collieries are to continue unaltered for the 
present, 


Cardiff and the East Indies.—A few days since a large 
steamer from the East Indies, with 1700 tons of East 
Indian wheat and 300 tons of East Indian linseed on 
board, arrived at Cardiff. This was the second cargo of 
the kind which had arrived in the port, and there are 
signs that in this direction trade will increase. 


Cardiff and the Sugar Trade.—In Liverpool there is at 
the present time something like a congestion of traffic, 
and a short time since the Bute authorities received an 
inquiry from one of the largest sugar refiners in the world 
as to whether they could quote a rate for landing his 
sugars, putting them in the warehouses, and delivering 
them to the railway trucks. The sugar was to be sent to 
Birmingham, and for this the writer offered a 10s. 
rate. The matter was submitted to three railway com- 
nanies—the London and North-Western, the Great 

Jestern, and the Midland—but none would agree to take 
the freight on the terms quoted. It appears that with the 
railway companies sugar is classed as a first-class article. 
For this reason the offered trade was lost to Cardiff, 
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impi j izio det Tramways nella vincia dv 
— Boren Cae *BIANOHL Milano : 

Editore-librajo Hoepli. 1883. 

Tue title-page of this book shows that Milanese 
tramways have made sufficient progress to afford 
details for filling a volume, and the work is valuable 
from the elaborate manner in which every available 
detail—of concession, regulation, construction, and 
maintenance—has been entered into ; it is also well 
illustrated with plans and sections, and a good map 
of the province. ; 

The earliest of the Milanese tramways dates 
from 1876 ; from that time to the present day there 
have been constructed 307 kilometres of steam- 
tram, and 15 of horse-tram, in seventeen separate 
schemes, including lines in an advanced state of 
construction, but excluding 224 kilometres of pro- 
jected lines under provisional concessions of various 
kinds. Without going into the details of construc- 
tion of each separate line, we may notice that the 
ordinary typé of Milanese tramway has a gauge 
of about 4ft. Gin. ; it runs along one side or other 
of a provincial or communal road ; it is a true tram- 
way or transom way, as transverse timber sleepers 
are mostly adopted; the rail section is either 
double headed or of Vignoles pattern, with 
ordinary fishplates, bolts, and spikes, a fender or 
guard rail is rather commonly employed ; an elastic 
bearing is preferred, the ballasting is ample, and 
the arrangement of detail, though to us common- 
place, is sound and sensible, and certainly has 
neither excessive subtlety nor meagreness for a 
characteristic. As to weight of metal, the follow- 





ing abstract shows that adopted on some of the 
lines : 


ABSTRACT FROM THE MILANESE TRAMWAY RETURNS. 
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| Popula- 
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Annual Expenditure. 
































z ai Annual 
Number Designation of Tramway. pA : eo ‘Expenditure| Receipts. 
| | | Maintenance. | Working. | Various. | Total. 
| kilom, lire* lire lire lire lire lire 
1 | Milano-Monza 65,000 13 982,000 389,030 61,202 114,427 128,665 | 304,204 
3 | Milano-Tradate .. 63,480 24 not given 186,964 no details 148,720 
4 | Milano-Gallarate .. 105,340 35 not given 299,373 no details 167,198 
5 and 6/ Vaprio and Vimercate 112,000 44 1,371,476 344,892 93,836 21,293 154,670 269,800 
7 | Milano-Castano .. 67,000 44 1,410,000 210,013 18,462 78,423 | 46,843 143,730 
8 Lodi-Crema 26,500 19 1,422,400 169,600 18,600 65,000 | 15,000 98,600 
9 Monza-Bazzano “e 20 1,237,486 126,314 17,238 58,247 | 37,567 113,052 
ll Milano-Lodi 61,058 29 1,600,000 263,168 no details 
13 | Fornaci-Treviglio.. 35,300 9 { me: ” \ |} 84,115 lately opened 
14 | Milano-Pavia 50,500 18 | 1,250, 141,886 no details | 67,109 
15 | Como-Tino-Saronno wa 3 | 1,720,000 - lately opened 


| | 





* One lire = 9.125 pence, — ; , ; 
Lines Nos. 12, 16, and 17 are not yet open; and lines 9, 10, and 15 are partly in another province or in other communes; of line 2 
in the suburbs of Milan no statistics are given, 


tramways. Out of seventeen lines referred to be- 
fore, three are not yet open, and two only recently 
opened, thus leaving twelve lines that should afford 
ample statistics ; but of these again only five afford 
anything approaching to complete returns, while five 
give merely meagre data. 

If we apply to these returns the ordinary test of 
successful construction, namely, a low percentage 
on capital, of maintenance charges for permanent 
way (on this subject see ‘“‘ English Tramways,” 
ENGINEERING, vol. xxxiii., p. 13), we have the follow- 
ing separate results : in line No. 1, 6 per cent. ; in 


| lines 5 and 6, 7 per cent. ; in line 7, 1} per cent. ; : 


in line 8, 14 per cent. ; and in line9, 1.6 per cent. ; 
results that appear sufficiently satisfactory. It is, 
however, impossible to discover whether such 
ratios are likely to be permanent, as few of the 
lines have been open for more than three years, and 





No. of Line. Designation of Tram. 


1. Horse tram A .| Milan-Monza ... 


Weight of Rail in Pounds 





. | Wrought iron, 


| 


per Linear Yard. Rail Section. 





29 .| Masteau and Marseillon sections. 


5. Steam trams .| Milan-Vaprio .| Steel, 35 .| Vignoles section. 

5. e .. | Cascina-V imercate = an a - 
15. ee .... Milan-Saronno ... ide » 49 wae is aa aa 

3. a .| Saronno-Tradate .| Wrought-iron, 74 ; i pea with chairs and 

wedges. 

4. % ...| Milan-Gallarate a 5 Vignoles section. 

14. as ...| Milan-Pavia .... Steel, 40 i am “ - 

9, oe ...| Monza-Bazzamo... ... Wrought iron, 74 .... Double-headed, heavy ehairs. 

7. me .| Milan-Magenta... .| Steel, 28 aa .| Vignoles section. 





The locomotives used are, that of Brown, obtained 
through the Winterthur Company ; that of Krauss, 
of Munich, in Bavaria ; that of Henschel, of Cassel ; 
the locomotive of the Belgian Company of Tubize ; 
and that of Cerimedo, of Milan. e tramcars and 
trucks, of which three or even four compose a train, 
run every half-hour, present no features of special 
interest. Some are single, others are double-storied, 
some have transverse seats like the American and 
Brazilian cars, others have lengthway seats and 
central passages as in London. They are either 
open, closed, or convertible, and these latter appear 
to be preferred. The inconvenience to passengers 
of some arrangements of entrance and exit usual in 
public vehicles is thoroughly understood in Milan, 
and is said to cause the loss of passengers that have 
any self-respect, who are horrified at the idea of 
each entry or exit forming little less than a casus belli. 
The necessity for separated seats, instead of undi- 
vided portions of bench, is perhaps assumed, but is 
not referred to. In such personal matters the 
average Italian has but little advantage over the 
average English passenger. The former is less rude 
or unconcernedly aggressive, but he possesses also 
less forbearance and self-control under insult. The 
division of passengers into two classes is adopted on 
Italian tramways, the one paying five to seven 
centesimi, the other three to five centesimi per 
kilometre. This may be an advantage to the com- 
panies, who thus induce a certain proportion of 
a to pay at a higher rate, and perhaps 
eave some seats unfilled, but as regards personal 
convenience, little is gained. 

Proceeding to the tramway returns or statistics of 
capital, and annual receipts and expenditure, that 
can be gathered from Signor Bianchi’s volume, it 
will be seen from the abstract thus made that they 
are decidedly deficient. 

This is perhaps attributable to the comparatively 
recent adoption of tramways in the province, and 
to unwillingness of giving information. As to 
their incompleteness and diversity, we have the 
same difficulty in some of the accounts of English 


as the returns of expenditure are not given in 
detail for each year, but merely as annual averages. 
The high expenditure, 10 to 12 per cent., in sundries 
on lines 1 and 5and 6 is notable ; and it seems clear 
that if these are permanent sundries they will 
greatly affect the financial prosperity of these lines. 
Generally these Milanese tramways when in work- 
ing order appear toyield 5 per cent. net return, 
and must form a convenient investment for those 
locally interested who can watch the management, 
as with further experience, the net returns will 
probably be trebled without difficulty on all well- 
constructed lines. 

The Milanese having generally adopted steam 
trams, it becomes interesting to notice the com- 
ments made by Signor Bianchi on the six types of 
locomotive adopted, as well as some of the details 
of them that he supplies. 

The Brown locomotive, made in two sizes by the 
Winterthur Company, is strongly objected to by 
our author, in spite of its admitted ingenuity; it is 
said to require frequent repair, and to need both 
engine-driver and stoker to work the brake, also 
that the width of the cylindrical firebox seriously 
intercepts the view of the driver. 

The Krauss locomotive used on three of the 
Milanese lines is favourably mentioned for con- 
venience of arrangement ; the driver can do every- 
thing, including working the brake and watching 
the line without need of moving ; and the locomo- 
tive carries enough water for a run of 60 kilometres 
in the tank, namely, 2000 litres, or 70 cubicfeet. The 
condensing apparatus attached to it is considered 
unnecessary. There are three sizes of this Krauss 
locomotive used, having respectively 30, 45, and 60 
effective horse power ; these can haul loads of 104, 
146, and 180 tons. 

To the Henschel locomotive several objections 
are raised, it is however acknowledged to work 
well in spite of its defects ; it seems also to have 
been modified latterly. 

The locomotive of the Belgian Engineering Com- 





pany of Tubize suffers from the defect of obstruct- 


ing the view of the engine-driver, in other respects it 
seems good and efficacious. 

The last type of locomotive mentioned is that of 
Cerimedo and Company, of Milan, used on several 
Italian lines ; it is admittedly a modification or an 
improvement on the Henschel locomotive before 
mentioned, made either with outside or inside 
cylinders. 

Taking it in its entirety, the book of Ingegnere 
Giuseppe Bianchi is a good and useful collection of 
tramway statistics and of legislative enactments, 
decrees, and concessions that cannot fail to be 
valuable to all interested in the subject. We hope 
that his labours may be continued until he adds 
fully detailed complete annual returns of all opened 
Milanese tramways to those for which we are 
already indebted to him. 





THE FLENSBURG WATER WORKS. 
(Concluded from page 394). 

THE pumping engines at Flensburg described in 
our previous article and illustrated on page 397 
ante, were, as we then stated, constructed by 
Messrs. Jepsen and Son, of Flensburg, and the 
boilers by the Shipbuilding Company of Flensburg, 
according to the drawings and specifications of 
the engineer to the water works, Mr. C. J. 
Hanssen, the makers, without reservation, ac- 
cepting the designs of the engineer, and taking 
the responsibility of the performance of the 
machinery. The guarantee entered into was that 
not more than 500 kilogrammes of West Hartley 
coal should be consumed in pumping 1,000,000 litres 
of water into the high level reservoir, this perform- 
ance being equivalent to raising 38,000,000 Ib. 
one foot high with the consumption of 100 lb. of 
coal. The workmanship of the pumps and engines 
was excellent, and very creditable to the makers. 

The pumping engines were started in January, 
1881, but the consumption of coal was, in spite of 
all precautions, considerably above the amount gua- 
ranteed by the manufacturer, viz., about 8 1b. of coal 
per indicated horse power per hour instead of about 
3.5 Ib. guaranteed. To find out the reason of this 
a number of trials were were made, principally to 
ascertain whether the engines or the boilers were 
toblame. The result of the trials was that the 
boilers were proved to work satisfactorily, but that 
the steam was condensed in the engines. The con- 
sumption of steam was reduced partly by more per- 
fect covering of the boilers, steam domes, steam 
pipes, cylinders, and valve chests, and partly by 
more careful draining of the pipes, valve chests, 
and cylinders, while the consumption was further 
reduced by the wearing surfaces of the cylinders 
and slide valves working up into good condition, so 
that the consumption of coal is now below the 
amount guaranteed. 

The last trial was carried out on April 25 of the 
present year. It was conducted with great care, 
and as a number of similar trials had been held 
before, as all arrangements for measuring feed 
water, condensing water, coals, and for taking 
indicator di » were in the best order, and as 
all persons engaged in the trial were perfectly 
instructed in their duties, the results may be conti- 
dently accepted as fairly exact. The particulars 
are as follows : 

I.—Triuat or Steam Borers. 
a. Principal Dimensions of Boilers. 








Total number of boilers a 3 
Inside diameter of boiler shell 4 ft. 1din. 

pa zt flue a 26 in. 
Length of boiler dae <A 18 ft. 6 in. 
Number of Galloway tubes ... we 6 
Dimensions of Galloway tubes __... 4in. to 7in. dia, 
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280.5 sq. ft. 
4 ft. 3in. 
9.151 sq. ft. 
1: 30.66 

‘One Boiler i in Use. 

11 hours 
9140.5 Ib. 
830.95 Ib. 
2.9624 lb. 


90.805 Ib. 
98.6 deg, F. 


1134 Ib. 
103.091 Ib. 


Total heating surface ... 

Length of firegrate 

Area of grate surface ... on 

Proportion of grate surface to heat- 
ing surface .. ; 

b. Boiler Trial. 

Duration of trial : 

Quantity of water ev aporated during 
eleven hours ... 

Quantity of water evaporated per 
hour... 

Quantity of water ev. ‘aporated per 
hour per sq. ft. of heating surface.. 
Quantity of water evaporated per 

hour per sq. ft. of grate surface ... 
Temperature of feed water ... 
Quantity of coal used during elev en 

hours ... 
Quantity of coal used per hour ‘ 

x per in- 

dicated horse power.. 3.377 Ib 
Quantity of coal used per hour per 

square foot of heating surface... 0.36752 Ib. 
Quantity of coal used per hour per 

square foot of grate surface : 11.239 Ib. 
Quantity of water evaporated from 

98.6 deg. to steam of 307 deg. per 

1 lb. of West Hartlepool coal 

(Eldon with 6} per cent. of ashes) 
Quantity of water evaporated from 

98.6 deg. to steam of 307 deg. per 

1 Ib. of } purecoal . ; 
Quantity of water ev: aporated from 

212 deg. to steam of 212 deg. per 

1 lb of pure coal=(1.065 x 8.621 YD. ) 
Temperature of atmosphere .. . d0deg. F. 

“3 hot gases in chimney 278 deg. F. 

To test the dryness of the steam supplied by the 
boilers the method used at the Diisseldorf Exhibi- 
tion was employed. About 40 1b. of sodic sulphate 
(Glauber’s salt) were dissolved in the feed water, 
and the condensed water from the steam pipes and 
valve chest was chemically analysed. A most 
minute quantity of thissalt can be easily detected 
with chloride of barium, sulphate of barium being 
formed which is insoluble in water. Not the least 
trace of sulphate of barium was, however, found in 
the water of condensation. This water was then 
tested for sodium by spectrum analysis, but not the 
least trace was found. It may, therefore, con- 
fidently be stated that no perceptible priming took 
place, but that the whole amount of feed water was 
evaporated. 

II.—Sream EneGIneE TRIAL. 

The trial was conducted according to the method 
introduced by Mr. Farey and Mr. B. Donkin, Jun. 
The feed water was measured in two large tin cans 
with small outlets, the contents of which were deter- 
mined by weighing. The cans were emptied into 
a small tank, and the water pumped into the boiler 
in the earlier trials by a hand pump, and in the 
last trial by an injector. The amount of con- 
densing water was determined by letting it flow 
into a large tub, noting the time (70 to 80 seconds) 
and weighing the contents of the tub. The average 
quantity of feed water was deducted from the 
quantity of water thus found, giving thus the actual 
quantity of cold water entering the condenser in a 
given time. There was of course no feed water 
taken from the hotwell when the condensing water 
was measured. 

The coal was weighed out in small cars, each 
holding 370 lb. of coal (see Figs. 30 and 31 an- 
nexed). West Hartlepool Eldon coals were used, 
and the ashes weighed the next morning amounted 


8.0603 Ib. 
8.621 ib. 


9.1814 Ib. 


Fig. 30. Fig.31. 


.2) © 


to 6} per cent. of the whole quantity consumed. 
The boiler-house is fitted with a Salter’s weigh- 
ing machine, the cars weighed exactly 50 kilog., 
while the pointer of the weighing machine was 
set to stand at zero when an empty car stood 
on the platform. The weight of coal was thus read 
off at a glance. The correctness of the weighing 
machine was tested by loading it with weights up 
to 150 kilog. in the car, and it was found quite 
exact. 

In the regular working of these pumping engines, 
all coals taken from the coal stores are weighed, 
noted, and every half-year compared with the 
quantity bought. The engine trial is in this way 
verified every day ; the engine driver weighs out 





the coals for the stoker, and notes the number of 
revolutions made by the engine during the day from 
a Schiiffer and Budenberg revolution counter. The 
number of revolutions divided by the weight of 
coal forms an indication of the working of the 
engine from which the consumption of coal per 
indicated horse power per hour, or per million 
litres of water pumped, can be easily deducted, or 
read off from a table supplied to the engine drivers. 
The variations in the work of the —_ do not 
generally amount to more than 1.5 to 2 per cent., 
and are therefore almost inappreciable. 
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o 36 Fig. 23. 
Vertical Scale 1° 60 ds. 
Horvuontall Scade of Vol. 1= 8 cub, feet. 


Mean effective pressure “ss 

Mean terminal pressure according to 
diagrams taken from both ends of 
the cylinder with a low-pressure 
spring to the _ * lin. =8 lb. 
(absolute)... 


Condensing Water : 


Temperature of cold water entering 
the condenser A 

Temperature of water i in hotwell ... 

Rise of temperature in condenser . 

Quantity of water discharged from 
condenser, the feed water — de- 
ducted, per minute . 
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Results of Trial, ane 25th, 1882. 
Duration of trial : 


Revolutions : 
Number of revolutions made eute 
thistime _.. 
Number of revolutions per minute. 


Feed Water : 

Total quantity of feed water used 
during eleven hours : a: 

Quantity of feed water used per in- 
dicated horse power per hour 

Quantity of feed water used per 
minute 

Quantity of feed water used per 
stroke of the engine 


Pressures : 

Steam pressure in boiler above at- 
mosphere 

Steen pressure i in n boiler (absolute)... 

Initial pressure in steam cylinder 
(absolute)... 

Mean pressure of atmosphere (from 
barometer) ... 

Mean pressure of atmosphere (from 
barometer) ... av 

Mean temperature of ‘condenser 

Mean pressure in condenser corre- 
sponding to temperature gpm 4 0.88]b. persq. i 

Mean pressure in condenser accord- 
ing to vacuum gauge (absolute) .. 0.711b. persq. i 

Mean forward pressure in cylinder 
according to indicator diagrams 
taken every hour, siniultaneously 
from both ends (absolute) 

Mean back pressure according to in- 
dicator diagrams taken every hour, 
simultaneously from both ends 
(absolute) <... a aM - 


11 hours 


18,292 
27.7152 
9140.5 Ib, 

26.849 Ib. 
13.821 lb. 
0.2499 Ib, 


. 60Ib. per sq. in. 
74.44 Ib. 


69.00 Ib. 
14.44 lb. 


748.3 mm. 
98.6 deg. F. 


27.147 lb. 


1.928 Ib. 





Quantity of heat Seen from 
condenser per minute ‘i ee 


Principal Dimensions of the Engine: 


Diameter of cylinder ... 

Length of stroke 

Diameter of piston- -rod_ ; 

Volume swept through by piston per 
stroke ... 

Volume of clearance per stroke. 

Total volume of one end of the cy- 
linder ... , 

Proportion of clearance to total 
volume 3°" 

Mean ratio of expansion (from dia- 
grams) 

Mean ratio of expansion reduced to 
total volume ve team cylinder 

Piston speed per minute 

Useful area of piston ... 


Power of Engine: 


Indicated horse power from diagrams 

Effective horse power including fric- 
tion in the pump, and in two miles 
of pipes tothe reservoir... 

Useful effect of the engine, pump, 
and pipes 

Effective horse power, excluding fric- 
tion in the pi 

Useful effect of the engine and pump 

Friction in the pump (according to 
pump diagrams) absorbs 

Total effective horse power of engine 

Useful effect of engine alone 


Quantity of heat received from ” 
boiler per minute 


13,703 th. uts. 


21yyin. 
2.067 ft. 
2} in. 


5.00992 cub. ft. 
0.08056 cub. ft. 


5.09048 cub. ft. 
0.01582 


9.717 


114.75 ft. 
349.03 sq. in. 


30.5311 HP. 


20.01 HP. 
65.53 per ct. 


21.00 HP. 
68.80 per ct. 


1.577 HP. 
22.577 HP. 


. 73.95 per cent. 


Distribution of Heat according to Farey and Donkin’s 
Method : 


15,327.5 th. uts. 
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THE HAARLEM RIVER BRIDGE, EIGHTH 


AVENUE, NEW YORK. 


MR. A. P. BOLLER, ENGINEER, MESSRS. CLARK, REEVES, AND CO., CONTRACTORS. 
(For Description, see next Page.) 
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Heat converted into useful work Thermal Per 
42.75 thermal units by 30.5311 Units. Cent. 
Rouen. as as oe .. 1,805.2 8.50 

Heat corresponding tothe water 


from steam traps ed Bes 67.0 0.44 
Heat discharged with condens- 

ing water we eee ... 13,708.0 89.26 
Radiation and other losses 247.3 1.80 





15,327.5 
Comparing this engine with a perfect engine, 
according to Professor Cotterill’s method, the fol- 
lowing distribution of heat is found : 





Thermal Per 
Units. Cent. 

Effective works per minute .. 1,805.2 8.50 
Necessary loss in a perfect engine 3,507.7 22.88 
Useful heat ee ... 4,812.9 31.38 

Heat misappliedduring expansion 1,019.7 6.64 

eat given out during exhaust 

(exhaust waste) ... pie w. 4,495.5 29.36 
by incomplete expansion 901.2 5.88 





j 








ST. 4-4/2 xi/8" ST. 4-4/2 Te 
; 


ee wc mwcccccacs om ow oo He fG'> 493s coco ccce ceees © cc ees 2 cesses eee s © 28800 SSS SES COS SOS OOOe | 
































a a a 














feet. . Feet. 


Sooccit ese 2ee tro 
Fig, 29. 


Wiredrawing in the pipes... 

Steam trap ... ba a re 

Other losses not to be avoided in 
practice - = 





21.1 0.14 
67.0 0.44 


4,010.1 26.16 





15,327.5 


Quantity of steam actually used per 
indicated horse power per hour, 
equal to the amount of feed water 
used... ai ea as @ 

Quantity of steam accounted for by 
the indicator per indicated horse 
power per hour, according to the 
terminal pressure ... we on 

Quantity of steam accounted for by 
the indicator per indicated horse 
power Fo hour, according to the 
ratio of expansion .. si sie 

Dryness fraction for the steam at end 


stroke =——~— 





F162 cs aot ay 
Dryness fraction for the steam at 


commencement of expansion F163 


27.162 Ib. 


17.322 Ib. 


10.504 Ib. 


0.637 


0.384 





Quantity of steam required for a 
perfect engine working between 
the same limits of temperature per 
indicated horse power per hour .... 8.529 Ib. 
Quantity of heat actually expended 
per indicated horse power pe 
minute... x aes os .-  409.60th. uts. 
Quantity of heat required for a per- 
fect engine per indicated horse 
power per minute a .-  157.64th. uts. 
Relative efficiency to a perfect engine 0.3177 
Diagram Fig. 23 illustrates the action of the 
sides of the cylinder by comparing an actual indi- 
cator diagram (No. 6 inside, Fig. 27) with the 
expansion curve for saturated steam, the relative 
volumes being as the ‘‘ steam accounted for by the 
| indicator at end stroke” to the ‘‘ steam correspond- 
|ing to the feed water.” The diagram shows that 
about five-eighths of the total volume of the steam is 
| deposited on the inside surface of the cylinder 
| during admission, a part of which is evaporated 
| during the expansion and the rest is evaporated 
during exhaust, forming what is termed by Pro- 
| fessor Cotterill, the ‘‘ exhaust waste.” 

There is each minute imparted 5715.62 thermal 
units to the cylinder sides during the admission of 
steam, and of this quantity of heat 21.46 per cent. 
is given out during expansion, and 78.64 per cent. 
during exhaust. The heat given out during expan- 
sion does very little useful work, because the 
engine receives it at too low a temperature. It has 
the effect of making the steam drier towards the 
end of the stroke, as shown by the dryness fractions 
for the various points of the stroke on the diagram, 
but only about one-fifth of this heat is turned into 
useful work. 





A steam jacket would, to a great extent, have pre- 
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vented the large condensation during admission, 
and thus reduced the exhaust and expansion waste ; 
when designing the engine it was determined not 
to use any steam jacket, some doubt being felt as 
to probable trouble and loss from leakage. It was 
in the same way considered better, for an engine of 
this size, tg make the best of a single-cylinder 
engine rather than using two cylinders, thereby 
considerably increasing either the length or the 
breadth of the engines, engine-house, and founda- 
tions, and the cost of the establishment. 

Diagrams, Figs. 24 to 27, on page 494, show the 
working of the engines under different conditions. 


IlI.—Triat or THE WaTER Pumps. 

The efticiency of the water pumps was tested by 
measuring the water pumped out of the brickwork 
reservoir wherein the water from the wells is 
gathered, having previously closed all valves, so that 
no water could flow into it. 

The diameter of the pump is ... 
Length of stroke... ea 630 mm. =2.067 ft. 
Diameter of pump rod... a 70 mm. =2} in. 
The volume swept by the piston 
during one revolution is therefore 
The quantity of water pumped from 
the reservoir was_ ... vi 
The number of revolutions for pump- 
ing same ‘ 
The quantity of 
revolution... sak ae 58.35 litres 

This trial was made three times, and for both 
pumps, with almost exactly the same result, so 
that the efliciency of the pump is shown to be 98.4 
percent. The pump diagrams (see Figs. 28 and 
29, page 494) show that the working of the valves 
is highly satisfactory. 

The indicators used for the trial were both from 
Elliott in London, of the type where the pencil is 
guided inaslot. The spring used for the pump 
diagrams was specially ordered for cold pressure. * 


250 mm. =9.84 in. 


=59.423 litres 
4551.47 litres 


78 


water pumped per 








THE HAARLEM RIVER BRIDGE. 
(Continued from page 452.) 

On page 495 we publish drawings of further details 
of the Haarlem River Bridge, referring to the two spans 
on each side of the central swing, and of the small 
approach spans to the bridge. The former are parallel 
girders 96 ft. 9in. long, from centre to centre of end 
posts, and 10 ft. 6in. deep. The span is divided into 
nine bays, 10 ft. 9in. wide ;the upper member is made 
up of two channel irons connected on top by a web 
plate (Fig. 25), while the lower is formed of links, 
with the exception of the first bay which is of two 
channel irons. The form of the vertical posts, and the 
leading dimensions of the diagonal bracing, is shown 
in the figures. There are three of these girders in 
each span (Fig. 24), connected transversely and _hori- 
zontally with diagonal bracing, and [ irons are placed 
across the tops of the girders, over each vertical post 
(Fig. 23). Fig. 26 shows clearly the details of 
attachment of cross bracing. The rails are carried on 
sleepers resting direct on the top of the girders, and 
longitudinal stringers are introduced which serve also 
as guards to the rails. Figs. 27 to 29 represent the 
details of the 59 ft. 6in. spans for approaches on each 
side of the bridge. They are ordinary single inter- 
section lattice girders 6 ft. deep, with top and bottom 
flanges built in the form shown. Fig. 29 gives the 
form of transverse bracing adopted. 

The two-page plate we publish this week gives.a 
good idea of the general appearance of the large swing 
span, and shows the junction of the latter with the 
deck span we have just described. There remains to 
be noticed the turning gear upon which the swing 
span revolves. 

(To be continued.) 








ELECTRIC LIGHTING NOTES. 

Ir will be remembered that a short time since the 
Streets Committee of the City Commissioners of 
Sewers gave instructions that the opinion of some 
leading electrician should be obtained on the practica- 
bility of laying in the same tube, the conductors of 
various companies for lighting by different systems 
without any interference with each other, and whether 
the conductors of one system would be available for 
any other system. The committee requested Mr. 
W. H. Preece to report on the subject, and ata special 
meeting of the Commissioners, held yesterday, this 
report was laid upon the table. Mr. Preece gave it as his 
opinion that it would be impracticable to lay conduc- 
tors of different systems in the same tube, unless it was 
in a subway of considerable size. Concerning the use 
of conductors laid for one system, by a company work- 
ing another system, Mr. Preece says in his report that 


* In our issue of October 27th, in our first article on 
the Flensburg Water Works, the name of the engineer, 
Mr. C. J. Hanssen, was by a typographical error given as 
* Haussen.” On page 393 also, third column, line 50 
from top, for 12in. to 13in.” read from ‘‘12 in. to 3in.” 








the proper arrangement of wires for an electric light 
system is a very complicated matter, and that the 
whole question of electric lighting is entirely in a ten- 
tative condition. Mr. Preece considers that the 
corporations who have undertaken themselves to supply 
electricity have assumed a responsibility the extent of 
which they are ignorant, and which they will find it 
very difficult to discharge. After the report was read 
at the meeting, Mr. J. V. Moore moved the resolu- 
tion : ‘‘ That the Remembrancer be instructed to take 
all necessary steps to enable the Commission to become 
the undertakers for the supply of electricity to the 
City under the provisions of the Electric Lighting Act 
of 1882, and to obtain a provisional order under the 
regulations laid down by the Board of Trade, and to 
oppose the applications of all other parties.” To this 
resolution the following amendment was proposed : 
‘‘That while the Commission is in favour of electric 
lighting in the abstract, it was advisable to allow all 
further experiments to be conducted at the risk of the 
lighting companies, and not at the expense of the rate- 
payers.” After a long discussion the amendment was 
carried as an actual resolution by 22 votes to 21. 


The electric light is, we understand, to displace 
the old sun burners in the theatre of the Royal In- 
stitution, Albemarle-street, during the forthcoming 
Christmas and Friday evening lectures. The Swan 
lamp is now festooned along the gallery front, 
being strung between the beaks of brackets re- 
presenting a species of ‘‘Swan with two necks.” 
Other lamps are fixed in the circular roof; their 
light being directed, by means of a parabolic reflecter, 
strongly upon the screen opposite the audience. The 
arrangement and details have been carried out by 
Messrs. Faraday and Son, of Berners-street, west. It 
has been found that 40 incandescent lamps thus 
disposed, light the theatre as effectually as the 150 gas 
jets hitherto employed. 


On Tuesday of last week a special meeting of the 
Town Council of Edinburgh was held for the purpose 
of considering a report by the Lord Provost’s Com- 
mittee recommending the council to apply for a pro- 
visional order under the Electric Lighting Act, 1882. 
In the course of some remarks introducing the business, 
the Lord Provost stated that no fewer than seven 
different companies had intimated their intention to 
apply to the Board of Trade for powers to supply the 
electric light for the streets and private houses. In- 
structions had been given that the authority of the 
council should be refused to the applicants, and the 
further consideration of the subject has been remitted 
to the Lord Provost’s Committee ; and the result of 
the deliberations of that body was that the council 
should be recommended to resolve on asking the Board 
of Trade for a provisional order enabling them to 
supply electricity within the Parliamentary boundary 
of the burgh, for public and private purposes, as pro- 
vided for in the Electric Lighting Act. The Lord 
Provost moved in terms of the Committee’s recommen- 
dation, and Bailie Hall seconded the motion. He 
remarked that if they had to oppose private com- 
panies in making their applications, the expense would 
be very considerable, whereas a provisional order 
could be got for something like 100/., exclusive of the 
printing of the necessary notices. In the Edinburgh 
Police Act, 1879, they had power to light the city by 
any means they thought proper, by gas or by any 
other method ; and it had been thought by the Lord 
Provost’s Committee that if they got a provisional 
order for adoping the electric light at any time they 
thought proper, they should have the whole lighting 
of the city at their command; and instead of the 
profits going to a speculative company, they would go 
into the pockets of the ratepayers. Other towns, such 
as Manchester, had made large sums out of lighting 
by gas, and he thought that such a consideration 
should be an inducement for their adopting the motion. 
The next speaker seemed somewhat surprised at the 
council making application for a provisional order if 
their Police Act gave them the power mentioned by 
Bailie Hall. While expressing approval of the motion, 
Dr. Russell said he looked upon the Electric Lighting 
Act as one of the most mischievous Acts that had 
been passed for a long time. They were driven into 
applying for an order, not because the citizens were of 
opinion that the time had come for them to adopt 
electric lighting, but simply to save themselves from a 
worse fate. What, he asked, could be worse than 
that they were not allowed to manage their own 
streets and their own lighting? If there was any 
function of a corporation that was plainer than another, 
it was surely the lighting of the town; but here they 
had a department of the Government put {n control of 
their lighting. After some further remarks in the 
same strain, he expressed his belief that under their 
own Act they had the right to light the town with elec- 
tricity or any other means that might seem good to 
them, and he only assented to the proposal on the 
principle of preventing a worse fate befalling them. 
He urged that when the committee further considered 
the matter, they would put themselves into communi- 





cation with the corporations of other large cities with 
a view to some joint scheme being struck out for 
resisting this encroachment on their rights and privi- 
a in the management of their own affairs, Several 
other speakers indulged in some rather strong lan- 
guage about the Electric Lighting Act, and the com. 
panies applying for powers under its'provistons, and the 
Lord Provost, by way of calming the growing excite- 
ment, remarked that they would have been very glad 
if the question could have been postponed for some 
time, because perhaps it was scarcely a practical ques- 
tion yet; it was still very much in the hands of 
scientific men. But their hands had been forced by 
the companies applying for licenses. One of the 
speakers characterised the companies as a set of cor- 
morants ready to put their claws into them, to seize 
the city and make profit out of it. Healso remarked 
that electricity was stillin its swaddling clothes, and 
if they waited a little longer they would get the 
benefit of the experience gained elsewhere, and would 
be able to adopt it in the best possible way. Since the 
foregoing was written the sub-committee entrusted 
with the duty of revising the draft provisional order 
have done so, and instructions have been given to have 
it advertised next Saturday (25th inst). 


Edinburgh has already had some experience with 
the electric light for street-lighting purposes, but the 
experiment was so unsatisfactory and so costly that 
the municipal authorities have not any predisposition 
in favour of the new light. For a considerable 
portion of the latter half of 1881, Princes Street 
and the North Bridge were in the hands of the 
‘* Brush” Electric Light Company, at the expense of 
the Corporation, and there were various explanations 
given at the time as to the cause or causes of the un- 
satisfactory results. There is no need to repeat them 
now. The lighting experiment was carried out on a 
somewhat large scale, there being a sort of desire to 
force the gas company, and get them to supply 
gas on more liberal terms. Almost the only oss to 
the Corporation as paymaster, is a larger gas bill this 
year, but combined with a better system of street- 
lighting by the liberal use of ‘‘ Bray” gas lamps in a 
number of the leading thoroughfares, Some years ago 
there was a desire on the part of a number of members 
of the Town Council to acquire the gas supply under- 
taking of the city, but that desire is now scarcely eten 
hinted at in public. It may be incidentally mentioned 
that the Waverley Station of the North British Railway 
Company has for many months been, and still is, 
lighted by electricity—apparently to the satisfaction of 
the company and the public. 


The municipal authorities of Paisley and Hamilton, 
in both of which burghs the gas supply is in the hands 
of the corporations, have issued statutory notices 
announcing the intention of those bodies to apply 
for provisional orders under the Electric Light- 
ing Act to supply electricity for public and private 
purposes, 

Letters have been sent by Mr. David Forsyth, the 
town-clerk of Elgin, to the town-clerks of a number of 
burghs throughout Scotland, urging the desirability 
of a joint representation being made to the Board of 
Trade in favour of delay being granted to them in the 
operation of the compulsory clauses of the Electric 
Lighting Act; and it seems that a meeting of repre- 
sentatives of certain corporations has been held in 
London with the view of asking that they should be 
allowed to adopt the Act under permissive conditions, 
subject to the stipulation that in the event of any part of 
the community thinking the corporation to be dilatory 
in their adoption of the electric light, thereshall be given 
them the right of appeal to the Board of Trade. It is 
anticipated that another meeting of the Corporation 
representatives will be held prior to the 21st proximo 
(the last day for lodging formal notice of provisional 
order applications), for the purpose of considering 
what ulterior steps should be taken. 


The town-clerk of Stranraer has been in corre- 
spondence with the town-clerk of Chesterfield in 
reference to the advantages of electric lighting, so 
far as experience has been obtained in that town, 
and the letter sent to him by Mr. Dods (town- 
clerk, Chesterfield) says: ‘‘The majority of the 
Corporation of Chesterfield are satisfied with the light- 
ing of the town by electricity on the ground of efficiency 
and economy. We have twenty-two Brush arc lights 
and ninety-six Lane-Fox incandescent lamps at a cost, 
for the present year, of 885/., in place of 200 gas-lamps 
costing 950/. per annum. The contractors are Ham- 
mond and Co.” It is well to have on record such 
positive statements as to cost, efficiency, &c., whether 
they be borne out in general electric lighting practice 
or not. At present, such a statement in reference 
to the Chesterfield electric lighting experiment has 
not been previously published. 


At a meeting of the Police Commissioners of 
Stirling, held last Monday, the Lighting Committee 














Nov. 24, 1882.] 


ENGINEERING. 


497 











recommended that the Commission should not apply 
for a license or provisional order to supply electricity 
within the burgh under the Electric Lighting Act. In 
moving the adoption of the recommendation, Provost 
Yellowlees said that it would not be proper to ask the 
Board of Trade for powers which they never intended 
to use. Even supposing the new light turned out to 
be a success, he reminded them that no company had 
power to remain in existence for a longer period than 
twenty-one years, and that at the end of that time 
they were required, if desired by the local authority, 
to give up all their appliances, &c. The committee 
were, besides, following the example of the Birming- 
ham Town Council, who, before coming to a resolution, 
had made a very full investigation into the matter. 
The recommendation was agreed to. 





The experimental lighting of Commercial-street, 
Dundee, by the Scottish Brush Electric Light Com- 
pany, was commenced on the evening of Wednesday, 
the 15th inst. Five arc lamps of 2000-candle power 
each were used, and the current was generated by 
means of a Robey engine. The lamps, erected on poles 
about 25 ft. high, were placed about one hundred yards 
apart, so that they extended over a total distance of 
nearly a quarter ofa mile. This is the first experi- 
ment in electrical street lighting in Dundee, and it is 
to be continued every evening for a month, commenc- 
ing at about half-past four o’clock and continuing till 
eleven o’clock each evening. 





In our last issue we gave some of the results 
of a special testing committee of the electric are 
lights at the Paris Electrical Exhibition of last 
year. The same committee have also tested the 
electric candles exhibited there, and we are now 
able to give a summary of their report. The 
candles tested were those of Jablochkoff, Debrun, 
and Jamin. The Debrun machine is a Gramme, made 
for eight Jablochkoff candles, but having the exciter 
on the same axle. It was employed to feed seven 
Debrun candles ; but for this only one of its two 
currents was utilised. The results do not there- 
fore truly indicate the efficiency of this machine. 
The action was irregular, and the electromotive force 
varied from 40 to 60 volts. The Debrun candles burn 
downwards, and photometric tests gave about 24 
carcels as the horizontal intensity of their light. Twenty 
Jablockhoff candles were fed by a Gramme machine 
giving alternating currents and divided into four 
circuits, each bearing five candles. The measurements 
of work done were very variable. For the complete 
machine and twenty candles the 


Total work expended in horse power 


(French) was a 15.22 
Single transmission... Pea awa pe 2.33 
Effective motive work for twenty candles 12.89 

- ‘i a sixteen candles 

13.69 — 2.33= - as Sig 11.36 
Machine working in open circuit ae 1.78 
Light machine with open circuit an 

exciting machine with closed circuit ; 

the work of transmission being de- 

ducted en oa bes aon a 3.06 
Work expanded by the single exciting 

machine il ae RY ag 1.2§ 


The photometric determinations. were very nume- 
rous and concordant, and were made at a right 
angle, including 45 deg. on either side of the horizon. 
Twenty-five Jablochkoff candles were also fed by a 
De Meritens of five discs, having sixteen bobbins 
connected in tension, and feeding five circuits of five 
candles each. The Jamin machine fed 32, 48, and 60 
Jamin candles. It is a self-exciting Gramme with 
finer wires than usual, and going a quicker rate. The 
candles were arranged in four distinct circuits. The 
photometric tests were only taken along a horizontal 
line. The annexed Table shows the detailed results 
obtained. 





La Lumiére Electrique states that the works of M. 
Lazare Weiller, of Angouléme, comprising foundries, 
rolling mills and wire-drawing establishment, have 
recently been completely lighted by electricity. The 
principal shops are lighted by 5 Gramme lamps, and 
the engine-room, offices and laboratory by Swan 
lamps; the current is supplied from ‘two Gramme 
machines, 


_An electric lighthouse is going to be erected in New 
York Harbour. In accordance with the recommenda- 
tion of the committee of experts charged with the 
selection of a site for a light tower ; this structure will 
be built at Hallet’s Point, Hell Gate, Congress having 
voted a sum of 20,000 dols. for the purpose. The 
height of the tower will be 250 ft., and the light will 
be about 20,000 candles. 





At Buenos-Ayres the inspector of public lighting 
who had been instructed by the municipality to pre- 
pare a report on the various trials of electric lighting 
that have been made in various parts of the town, 
has recommended the adoption of the Brush system. 








TABLE OF THE TESTS OF ExLxctric CANDLES AT Paris, 1881. 
































Jablochkoff. | 
a f | Jamin. 
REMARKS. Formule.| Debrun. With With 
Gramme |De Meritens | 
Machine. Machine. | 
7 Candles. | 20 Candles. | 25 Candles. 32 Candles/48 Candles|60 Candles 
Mechanical Observations. | 
Speed of machine, turns per minute .. a ee 2237 1206 stet | 2155 2300 2149 
Total motive power ea e ..| T (cheyv.) 13.83 12.89 6.95 26.00 26.13 23.00 
Work with open circuit and - 0 1.78 6.05 1.83 1,83 1.83 
| 
? Electric Observations. | i 
Resistance of the exciter and inductor | r ohms 0.31 os |} 050 | 0.50 0.50 
»” first circuit .. ei oe wl R 4.8 890 | 12.7 | .12.7 12.7 
” other ,, a as aia al RI ee 11.2 14.90 | 34.5 | 34.5 34.5 
Intensity of the inducing curren es ba ..|t ampéres a 53.3 ne | 25 | 25 25 
a current producing the light a 10.0 7.5 85 | 61 5.1 3.5 
Difference of potential at the lamp ‘ PF ..| E volts 50.0 43 42 } 77 | 69 74 
Electrical Calculations. | riz | 
Work of exciting in kilogrammetres .. “J 7. 90 | 32 | 32 | 32 
| RE 
» the first circuit .. } = 27.54 28.74 | 48.2 33.7 | 15.9 
RigE | 
. othercircuits =... .. 0. | 64.26 114.22 | 130.9 91.5 | 431 
Observed work of the arc in kilogrammetres I | 
(1 kilogrammetres =7.23 foot-pounds) . “a os 65.0 32.5 32.4 47.0 35.7 25.3 
Calculated work of the arc r i a's 32.9 36.4 | 47.9 35.9 26.4 
Mean work of the arc Se a 32.7 4.4 | 47.5 35.8 25.8 
| _ na = 
Work of the arcs in horse power ‘= 75 6.07 8.72 11.47 20.27 22.91 | 20.64 
Total electric work.. enor Tm 11.15 13.0 23.09 25.01 21.85 
Photometeric Observations. 
Luminous intensity on horizontal line Carcels 37.6 27.7 32.5 22.0 23.9 12.9 
Mean spherical luminous intensity 27.4 20.2 23.7 16.0 17.4 9.4 
Total intensity, mean spherical L=nl 192 404 592 512 835 564 
Efficiencies. Tr | 
Total mechanical efficiency 7 0.87 0.76 0.89 | O96 | 0.95 
Mechanical efficiency of arcs . 0.44 0.68 0.67 0.78 0.88 0.89 
Electric air le aa 0.78 0.87 0.88 oz | 0.94 
| 
Carcels per horse power .. < 13.9 31.3 34.8 19.7 32.0 | 24.5 
a electric horse“power. . | My 36.2 45.6 22.2 33.4 25.8 
| bas em 
» horse power .. 31.6 46.3 | 51.6 25.3 36.4 | 27.3 
} 
» ampere : 2.24 2.69 | 2.79 2.69 { . 3.41 2.69 





| { 





It will be seen from this Table that the tests are in favour of the Jamin system. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Conference of Miners at Rotherham—The Restriction 
Question.—A conference of Yorkshire miners has been 


THE MESSAGERIES MARITIMES.—This well-known French 


| shipping company has been for some time perfecting the 


necessary arrangements for extending its operations to the 


| Australian colonies ; and M. André Conil, one of the com- 


held at the St. George’s Hall, Rotherham, and was | 


attended by about 120 delegates, representing rather more 
men than on previous occasions. The chair was occupied 


by Mr. E. Cowey, Charlaston, president of the Yorkshire | 
Miners’ Association, and Mr. B. Pickard officiated as | 


secretary. 
attendance. 
but only one resolution was passed, which was as follows : 


be empowered 
general regulation of labour at the Leeds conference, and 
that the same be as follows, viz., five days per week and 
eight hours per day.” The Leeds conference was origi- 
nally fixed for December the 5th, but the miners of Dur- 
ham desire that the conference be adjourned until the 
18th, in order that they may have the privilege of sending 
delegates. It is also expected that South Wales will be 
represented, and if Northumberland should also send 
delegates the decision of the conference will affect the 
whole of the mining counties in the country. It was 


Mr. W. Parrott, of Barnsley, was also in | 
The discussion occupied over four hours, | 


pany’s officials, has 


aid a visit to Adelaide for the pur- 
pose of concluding th 


e necessary arrangements for landing 


| and embarking passengers and organising the steam launch 


service for attendance on the vessels. 





Procress OF SMOKE ABATEMENT.—At a meeting of 
the Smoke Abatement Committee, held last week at the 


| offi 44, B - t. der the presidency of Mr. 
‘“‘ That the delegates appointed at the previous conference | Se Ss Serene Se 9 7 


by this conference to try and secure a | 


agreed that the next Yorkshire conference should be held | 


at Barnsley. 


Spen Valley.—A New Feature on the Railway.—The 
Lancashire and Yorkshire Railway Company are at pre- 
sent introducing a system of telephonic communication 
a the — signal boxes between Mirfield 
and Low Moor, which, when completed, will afford an 
addition to their already serviceable arrangements in the 


sha 

of the traffic along the Spen Valley. 
are being put in by Messrs. D. Mosley and Son, of Man- 
chester. This or similar means of communication has 
been extensively adopted by the company in the York- 
shire district, and has been found to answer the purposes 
for which it was intended admirably. Some time ago the 
ordinary telegraphic service, which had ‘been in use on 
the Cleckheaton branch some time, was removed, and the 
company recently proposed to again bring it into opera- 
tion, but after further consideration they decided to intro- 
duce the improved means now adopted. 


Barnsley—The Tramway Question.—The question of 
the Town Council giving sanction toa firm of Manchester 


engineers to construct tramways in the borough is caus- | 


ing great interest to be taken in the matter. At the last 
monthly meeting the sanction of the council was withheld 
by a vote of seven to six. There was, however, a small 
attendance, and the business relating to the tramways it 
is said was decided before the hour appointed, otherwise 
several councillors would have attended and voted for it. 
The meeting is held to be illegal, and a requisition is 
being signed authorising the mayor to call another meet- 
ing, when it is believed sanction will be given to the 
carrying out of the work. 


Ernest Hart, it was announced that the Board of Trade 
had finally approved of the formation of a Smoke Abate- 
ment Institute and of the articles of association, and 
that the Duke of Westminster, the Duke of Northumber- 
land, and the Duke of Sutherland had accepted the 
offices of vice-presidents, and Mr. Ernest Hart the 
office of President of Council. Communications were 
read from the Foreign Office, enclosing official documents 
communicated to the Senate of the United States by the 
President of the United States, containing a detailed and 
important report which Dr. Hopkinson, F.R.S., had 
made on the Smoke Abatement Exhibition at South 
Kensington for the information of the American Govern- 


| ment, as directed by the American minister upon cable- 


gram instructions from the American Government. 
Official communications were also read from New Zea- 


| land, the Dominion of Canada, and Chicago, conveying 


of the elaborate block system, &c., for the working | 
The instruments | 








information as to the steps taken in those countries, on 
the impulse given to the question by the action of the 
Smoke Abatement Committee, and requesting info-ma- 
tion as to appliances and legislative measures which was 
ordered to be furnished. It was announced that the 
volume containing the reports of the jurors with detailed 
tabulation of tests, forming a work of important character 
and permanent value, with a considerable body of illus- 
trations, was now in the press, and was being published 
by Messrs. Smith Elder, and Co. Mr. J. W. Cutler, 
F.R.1.B.A., and Mr. Lowry Whittle, were appointed a 
sub-committee to report on the question of the formation 
of a museum and permanent exhibition of smoke abating 
kitcheners, grates, and industrial appliances for public 
use and information. Mr. Kegan Paul (hon. treasurer) 

resented the audited accounts, which were audited by 
Messrs. Turquand, Young, and Co., and were ordered to 
be printed and circulated. It was announced that upwards 
of 2007. had been subscribed towards the funds of the new 
Smoke Abatement Institute. A resolution was laid on 
the table which had been adopted by the Corporation of 
the City of London, who had appointed a committee to 
study the question of smoke abatement in London, and to 
consider the defects of present legislation, and the advis- 
ability of taking more urgent measures for the abatement 
of smoke. Arrangements were reported ofjmeetings to be 
held at Higher Broughton, and in the pottery district 
with the like object. Other business of an important 


| nature was transacted, and the meeting was adjourned, 
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24-In. CASE TURBINE WITH HORIZONTAL SHAFT. 
CONSTRUCTED BY MR. CHARLES HETT, ENGINEER, BRIGG. 
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WE annex illustrations of a 
24-in. case turbine recently con- 
structed by Mr. Charles Hett, of 
Brigg, for a cotton mill in the 
neighbourhood of San _ Blas, 
Mexico, belonging to Messrs. 
Barron, Forbes, and Co. The 
turbine is of the inward flow 
type, and is practically the same 
in design as the turbine at Black- 
well Mill, near Buxton, also made 
by Mr. Hett and illustrated by 
us in detail on page 546 of our 
thirtieth volume. In the case of 
the turbine now under notice, 
however, the shaft is horizontal, . 
and runs in long bearings, which are, as will be seen, ! = eo 
free to swivel in every direction. The buckets also, | " akas lagen saan fi ‘= 
instead of being of cast iron, as in the Blackwell Mill | METER. 
turbine, are of steel pressed into the proper shape and 
cast in the wheel. The whole arrangement is very 
neatly carried out. 

The turbine is made to work with a 36 ft. 6 in. fall 
delivering 1750 cubic feet per minute. The actual horse 
power of the fall is 120.97 horse power, of which it is ex- 

cted 75 per cent. will be realised. The turbine will | 

rive machinery for ‘‘ ring spinning,” which has only | 
recently been introduced into Mexico, the spinning 
machinery in this case having been supplied by Messrs. 
Dobson and Barlow, of Bolton. | 





















































BOYS’ POWER METER. 
WE annex engravings of a new form of engine power | 
meter which has been recently designed by Professor | 
C. Vernon Boys. The object of the engine power | 
meter is to find automatically the amount of work | 
done by steam or other fluid under pressure, such as 
gas, water, &c., upon the piston of an engine, whether 
single or double-acting, and to record the result on a 
dial during any period of time, so that the total amount Hl 
of work done in one or any number of strokes may be wi 
found by inspection and without calculation. 
Asin an ordinary indicator, there is in the appa- 
ratus illustrated a rege controlled by a spring, the 


displacement of which is a measure of the steam 





‘in 
Nh 











Z% 
</ 


fireésire in the cylinder of the engine at every 

moment. When used with a double-acting engine, if 

the total work is required, each end of the indicating 

cylinder is eonnected with one end of the cylinder of | 

the engine, so that the displacement is a measure of | 

the difference of —— or the effective pressure, | 
0 


To find the work done this varying pressure must be | = 
integrated with respect to the motion of the piston of | = 
the engine. In the ordinary indicator the process of | | Wi 
integration is represented by a ‘‘ diagram,” the area | 
of which is a measure of the work. In order to make | ~~ 
the diagram on a sufficjept scale the motion of the | 
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THE WESTON SYSTEM OE ELECTRIC LIGHTING. 
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piston is multiplied. Now the inertia of the piston 
alone, which cannot be obviated, tends to slightly 
modify the diagram, but that of the parallel motion 
and pencil, light though they be, have a greater effect 
than is often supposed, owing to the fact that the 
energy of motion varies as the square of the velocity. 

In the engine power meter there is no multiplica- 
tion of motion, and all errors due to this cause are re- 
moved. Instead of having to move a pencil at a higher 
speed than itself in contact with paper all the work that 
the spring piston has to perform is to turn an excessively 
light and delicately mounted disc on a swivel axis 
more or less in accordance with the movement of the 
piston, a motion in which sliding friction is absent. 
This dise rests against a cylinder, which is capable of 
moving longitudinally on its axis, but which if turned 
causes the axis to revolve also. The cylinder is moved 
longitudinally on its axis in time and in proportion 
to the motion of the piston of the engine. The plane of 
the disc is parallel to the axis of the cylinder when the 
spring piston is in its normal position, in which case 
longitudinal movement of the cylinder is unaccom- 
panied by rotation, for the little disc rolls straight along 
it ; if, however, nm consequence of steam pressure the 
dise is inclined it will tend to run in a spiral line round 
the cylinder, thus causing the cylinder to rotate to 
a proportionate amount. kee 

Now the rate of rotation of the cylinder is directly 
proportional to the rate of its longitudinal motion 
multiplied by the tangent of the inclination of the dise, 
or, as the longitudinal motion of the cylinder is directly 
proportional to the piston of the engine, and the 
tangent of the inclination of the dise to the effective 
pressure, and the product of these two is the rate of 
doing work, the rate of rotation of the cylinder is at 
every moment directly proportionalto the rate at which 
work is being done in the cylinder of the engine, and 
the number of turns recorded on the dial is a measure 
of the total work done. 

In theory the instrument depends nowhere on ap- 
proximations, it is. mathematically perfect in every 
respect. In practice it is exceedingly simple. The 
one adjustment that might be expected to be im- 
portant and troublesome, viz., making the plane of the 
disc parallel with the axis of the cylinder when there 
is no steam pressure, is of no consequence whatever, for 
if it is not parallel, any error that may be made during 
a forward stroke is absolutely removed during the 
return stroke, because the tangent of the angle is as 
much too great in one as it is too little in the other, 
and therefore no accumulating error can result. 

As constructed, the calculating mechanism is 
enclosed in a box separated from the indicating cylin- 
der by an air space, and is so protected from injury by 
dirt and heat. One spring can be removed and replaced 
by another instantly. 

In our illustrations on page 498, Fig. 1 is a per- 
spective view of the instrument showing the dial plate 
on the left, the spring cover at the top, and the integra- 
ting mechanism within, part of the casing being shown 
broken away. Fig. 2 shows the construction of the 
integrator in plan. The piston rod P carries a sleeve 
with two pins ; one enters a slot asa guide, the other 
gives inclination to the swivel frame 8, and so to the 
disc D. This is kept by a spring in contact with the 
integrating cylinder C. The axis of the cylinder 
carries the first index on the dial plate. 








THE WESTON SYSTEM OF ELECTRIC 
LIGHTING. 

WE reproduce from the New York Electrician the 
following very complete description of the Weston —— 
of electric lighting, as carried out by the United States 
Illuminating Company : 
je As is well known, the United States Company has 
adopted the Weston arc system, and is using for its incan- 
descent system the Maxim incandescent lamp and the 
Weston machine. Both systems appear to be working in 
the most satisfactory manner, and are going very largely 
into general use. 

One of the most interesting features of the development 
of these systems has been the erection of numerous céntral 
stations for supplying lights. : 

The United States [lluminating Company, the local 
organisation for New York City, although it has been in 
active business less than a year, has in operation about 
eight hundred arc lights, and sixteen hundred incan- 
descent lights. Most of the arc lights, and a large number 
of the incandescent lights, are run from central stations 
in different parts of the city. Since February last, over 
eleven hundred poles have ee erected, and one hundred 
and forty-two miles of circuits have been placed in posi- 
tion. Although the lights have been run, for the most 
part, from temporary stations, and with defective power, 
the results obtained have been so satisfactory that the 
demand for lights has been largely in excess of the ability 
of the company to supply them. Several large stations 
especially adapted for the work have been erected, and all 
the circuits will shortly be transferred to them, when very 
much better results are anticipated, and the number of 
lights will be greatly increased. The station erected by 
this company on Stanton-street is especially worthy of 
attention, on account of its great power and complete 
equipment. Four Corliss engines, each of three hundred 
horse power, will be used, which will give the station a 
capacity of twelve hundred horse power when completed. 





Two of the engines are already in position. This station 
will be used chiefly for are lights, and will supply about 
fifteen hundred. The stations on Forty-fourth-street and 
Fulton-street will be devoted partly to incandescent 
lights. Stations on Elm, Centre, Fourteenth, and Twenty- 
fifth Streets, are already supplying arc lights. 

A local company, organised at Newark, N.J., in March 
last, has erected a station from which it is running more 
than three hundred arc lights. In order to provide for 
orders which cannot now be filled, it has been found 
necessary to double the present capacity of the station, 
and asecond engine of three hundred horse power is now 
in course of erection. 

Similar stations have been erected by other local com- 
— at Boston, Philadelphia, New Haven, Rochester, 

oledo, Charlestown, and many other cities. 

We are informed that the number of plants sold for 
isolated lighting has been very great, and that the business 
is still increasing at a very rapid rate. Some general idea 
of the magnitude of the new industries, created by recent 
developments in applied electricity, is given by the ex- 
tent of the new factory of the United States Company. 
This factory is devoted exclusively to the manufac- 
ture of electric lighting and _ electro-plating appa- 
ratus, and even these facilities have, as we are in- 
formed, proved entirely inadequate to keep up with the 
demand. 

While the success of the United States Company is, no 
doubt, in some measure due to other causes, we think it 
is principally attributable to the extraordinary merits of 
the systems of lighting which have been adopted. The 
company is especially to be congratulated upon obtaining 
control of the Weston system, and securing the services of 
Mr. Weston as anelectrician. He has had thorough 
theoretical training, and great practical experience in 
electrical matters, and has shown abilities of a very high 
order in the work which he has done. Unlike most in- 
ventors, he is not satisfied with general principles, but he 
carefully elaborates and develops the minutest details 
necessary for putting his inventions into the best form for 
practical use. 

The dynamo-electric machine, embodying Mr. Weston’s 
recent improvements, which we show in Fig. 1 on page 
499, is a good illustration of this characteristic, as it has 
been very carefully studied, not only in its general electri- 
cal and mechanical design, but in all of its details. The 
general construction and arrangement of the Weston 
machine are already well known, and are retained in the 
improved machine, as will be seen by the illustration. Very 
important modifications and improvements have been 
made, however, which add place to its efficiency and 
simplicity. The mechanical design has been much im- 
oroved by casting the supports for the armature bearings, 
integral with the pole-pieces, thus securing the greatest 
possible strength and rigidity for the frame. At the com- 
mutator end, the armature bearing is supported only from 
the lower pole-piece, as the strain upon the bearing at 
that end is comparatively slight, and the commutator is 
thus left open, and readily accessible. The bearing next 
to the driving pulley is, however, supported by projec- 
tions from both pole-pieces, arranged in the form of an 
arch. As it would, however, produce a clesed mag- 
netic circuit between the pole-pieces, to bring the 
projecting supports together at the shaft, and thus 
divert the lines of force from the armature, a heavy 
brass bushing, about the shaft, is interposed between the 
supports, and firmly secured to them by bolts. The 
general arrangement of the machine is extremely symme- 
trical, and the design leaves nothing to be desired mecha- 
nically or electrically. 

Probably the most striking distinctive feature of the 
Weston machine is the sectional armature, which is still 
retained in the present machine. As will be seen, how- 
ever, the grooves for holding the wire are made somewhat 
shallower than before, in order to bring the coils up 
nearer to the pole-pieces of the field, and the end plates 
have been changed in shape. The armature core is, as 
shown in Figs. 2 and 3, built up of iron discs, of the form 
shown in the upper part of the figure, at the left. 

These are secured together upon the armature shaft, 
but separated somewhat from each other so as to leave 
spaces between them. These spaces serve to break up 
the continuity of the core, and thus prevent the forma- 
tion of induced currents, and also form ventilating 
spaces. By a very ingenious arrangement, the armature 
is made to act as a centrifugal blower, to maintain a 
circulation of air through the core and about the coils, 
which dissipates whatever heat may be generated in them. 
The coils are spread apart, where they pass across the 
heads of the armature, by flanged plates (shown somewhat 
removed from the head of the armature in Fig. 3) so as 
to leave an opening about the shaft for the admission of 
air, which is taken into the interior of the armature and 
thrown out between the coils by centrifugal force. With 
a sectional armature, and this system of ventilation, no 
trouble whatever is experienced from heating of the 
core or coils, although, as is well known, such heating 
was so great with machines of this type, having solid 
armature cores, as to be an almost insuperable obstacle to 
their use. The armature complete, with the coils con- 
nected to the commutator, is shown in Fig. 4. 

As will be seen, the number of sections in the commu- 
tator has been very greatly increased, in order to reduce 
the spark and prevent any tendency of the current to 
discharge across from one brush to the other. The 
number of sections formerly used was eight; in the pre- 
sent machines, from forty-eight to one hundred and forty 
are used. 

As the amount of spark at the commutator depends 
largely upon the method in which the armature coils are 
wound and connected to the commutator, Mr. Weston 
has bestowed much attention upon different systems of 
winding as applied to cylindrical armatures. The con- 
tinuous winding of the coils in a single closed circuit, 





with loops taken out to the commutator sections, which 
was introduced by Graumme, was undoubtedly a very 
reat improvement upon any system which had before 
een used ; but this winding cannot be applied to a cylin- 
drical armature without considerable modification, since 
in winding coils upon a cylinder, each coil fills up two 
diametrically opposite spaces, and the entire surface of 
the cylinder is covered in winding half way round, while 
only half as many loops are taken off at the junctions of 
the coils, as there should be sections in the commutator, 
To overcome this difficulty Mr. Weston devised the 
system of winding, of which a diagram is given in Vig. 5, 

For the sake of simplicity, only eight coils are shown, 
but it is obvious that the same principle may be applied 
to any other number. Supposing, for instance, that the 
winding commences at a, the coils follow the course in- 
dicated by the full lines, and at every place where the 
wire passes from one coil to another, a loop is taken off 
for connexion with a correspoding segment of the commu- 
tator. After winding four coils, it will be observed that 
all of the spaces on the armature have been occupied, 
while there are only four oo for attachment to the 
commutator, and there should be eight ; to supply the 
remaining loops a second set of coils is wound, as shown 
by the broken lines, and loops are taken off in the same 
way until the entire surface of the armature has again 
been covered, when the last terminal of the second set of 
coils is connected to the entering terminal of the first set 
at a. Supposing now that the brushes are in contact 
with commutator plates, connected with m, m, the course 
of the current through the coils may be traced by follow- 
ing the direction indicated by the arrows, and it will be 
seen that the current divides and passes through the coils 
on each side of the dividing line from m at the right, to 
m on the other side. If any other diametrically opposite 
loops be taken, the current will be found to follow a 
similar course. By covering the entire surface of the 
armature with the first set of coils, and then winding the 
second, the second coils are superposed upon the first in 
the manner shown in the diagram Fig. 6, which repre- 
sents a cross section of the armature. 

The white circles indicate the wires of the second set 
of coils, and the black ones those of the first. This was 
found to be objectionable, as the coils of the second set 
were not only longer than those of the first, but were 
brought up nearer to the poles of the field, and moved 
faster, being further from the shaft. In consequence, the 
two sets were not electrically balanced, and an objection- 
able spark was produced at the commutator. This dif- 
ticulty was overcome by winding the coils of the two sets, 
side by side, as shown in the diagram Fig. 7. 

With this winding, all of the coils occupy the same 
relative position with respect to the armature core and 
the field ; and a perfect electrical balance is obtained, by 
which the spark at the commutator is reduced to a mini- 
mum. <A modification of this, which is shown in diagram 
Fig. 8, has been found simpler to wind, and in some 
respects more efficient. 

In this, the coils of the two sets are alternately super- 
posed, so that both sets are, as a whole, under precisely 
the same conditions, and are electrically balanced. With 
machines of the improved type wound in this way, the 
spark on the commutator is hardly perceptible. 

In i 9 is shown an ingenious system of connecting 
the coils with the commutator, for use in machines in 
which the electromotive force is high. Coils are some- 
times burned out in machines, having commutators of 
this general type, by accidental short-circuiting of two 
adjacent commutator sections. In the armature, of which 
Fig. 9 is a diagram, there are two distinct sets of coils, 
represented by the white and the black lines, which 
alternate about the circumference; and they are connected 
to alternate plates of the commutator as shown. It is 
obviously impossible to short-circuit any coil by ccnnect- 
ing adjacent sections of the commutator, and the chances 
of accidental connexion between three consecutive sec- 
tions are very slight. 

The extreme rigidity of the frame, and the accuracy 
with which the mechanical work on these machines is 
done, admits of running the armature with an extremely 
small clearance between its surface and the pole-pieces of 
the field. 

The cores and pole-pieces of the field magnets are made 
very heavy, so as to maintain an extremely intense field, 
with comparatively little expenditure of current energy ; 
and the pole projections, on the armature, bring a part of 
the magnetic material of the core almost directly into 
contact with the pole-pieces, so as to concentrate the lines 
of force of the field directly upon the armature. All of 
these features of construction contribute to produce the 
requisite electromotive force with very low internal 
resistance, and low speed. 

The ratio between the resistance of the armature ‘and 
the normal resistance of the working circuit, in these 
machines, is about one to forty, indicating the remark- 
ably small loss of only 24 per cent. of the current energy 
in the armature. 

Another important modification, shown in the Weston 
machine of the present type, is the placing of the field 
coils in derived circuit, instead of in the main circuit. 
This arrangement of the field was suggested quite early 
in the history of the dynamo-machine, but its advantages 
have not been properly appreciated until quite recently. 
The field coils are made of very high resistance, so as to 
divert into the field circuit only a very small part of tho 
entire current (varying from 24 to 5 per cent. in the diffe- 
rent machines). From the construction of the machine 
there can be but little air friction, and the friction at the 
journals is quite small. The twenty-light machine runs 
at 900 turns per minute, and gives a current of about 18 
webers, with twenty lamps in circuit, having a resistance 
of 14 ohms each, or in all, 30 ohms. The power required 
is about 14 horse ace This indicates an extremely 
high efficiency, higher than ever before attained. 
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The Weston machine for running incandescent lamps is 
of the same general type, and is equally efficient. It has 
been very carefully studied in all of its details, and is, in 
one respect at least, entirely unique. 

Incandescent lamps poy bay in multiple are, instead 
of in series, it is necessary that the electromotive force at 
the machine should be kept constant, and that the 
quantity should vary directly as the number of lights in 

sircuit, 

ot is obvious that with a generator of constant electro- 
motive force the system would be entirely self-regulating ; 
for since Q = E if E be constant, Q will vary inversely 
as R; but in the multiple-arc system of distribution, the 
resistance varies inversely as the number of lamps in 
circuit; and accordingly with E constant, Q varies 
directly as the number of lamps, assuming of course that 
the lamps are uniform. 

In all machines any variation in the external resistance 
re-acts upon the quantity of the current generated ; but 
in all other machines with which we are familiar, the 
electromotive force of the current appears to be largely 
affected by variations in the quantity, so that any con- 
siderable change in the oaae of lights in circuit 
materially changes the ‘current passing through the re- 
maining lamps, and makes a readjustment of the machine 
necessary. egulators of various kinds have been used 
to overcome this difficulty by varying the strength of the 
field to compensate for changes in the number of lamps in 
circuit. Such devices, whether manual or automatic, are 
obviously objectionable, as they complicate the apparatus, 
and cannot be relied upon in all cases to act quickly 
enough to save the lamps. 

Mr. Weston has succeeded in constructing a machine 
of which the electromotive force is constant, and prac- 
tically independent of the quantity of the current. The 
most violent fluctuations in quantity seem to exert no 
appreciable influence upon the electromotive force. As, 
for instance, with the hundred-light machine, ninety-nine 
of the lamps may be switched out instantly without 
endangering the remaining lamp ‘or perceptibly affecting 
ite brilliancy. This is a most remarkable result, and its 
importance for the incandescent system can hardly be 
over-estimated. We are obliged, however, from lack of 
space, to defer a description of the particular construction 
of this machine for the present. 

It is frequently very desirable to have some device for 
varying the electromotive force of the machine within 
certain limits. For example, in putting in an incandescent 
plant it is seldom that the speed of the armature will be 
exactly that required to give the precise electromotive 
force to bring the lamps up to the standard illuminating 

wer. Itis also nearly impossible to make the incan- 
descent lamps of perfectly uniform resistance, and this 
necessitates a change in the electro-mvtive force to suit 
the different grades of lamps. Sometimes there are places 
in which the illuminating power of the lamps must be 
varied as a whole. This is frequently the case in theatres 
and large buildings, where the full light is not required at 
all times, 

In the are system it is absolutely necessary that the 
electromotive force of the machine shall admit of wide 
variation, since this is the only really satisfactory method 
of adjusting the machine to a varying number of lights. 
A special device has been constructed to meet these 
requirements. 

tt consists of the rheostat, which is shown in Fig. 10 
interposed in the field circuit. The contact plates shown 
in front are connected with the terminals of resistance 
coils of German silver wire enclosed in the box. The 
resistance of the field circuit, and consequently the 
amount of current passing through it, may be varied by 
turning the handle of the rheostat, so as to adjust the 
machine for running any number of lights, from one up to 
its full complement. This system of regulation does not 
at all disturb the proper operation of the machine, as is 
the case where the commutator brushes are turned, or the 
field partially shunted out of the circuit. The twenty- 
light or thirty-light machine works as well with one lamp 
as with its full complement. The same form of rheostat 
is used with machines for running incandescent lights for 
the purposes we have stated above, but unless it is desired 
to vary the illuminating power of all the lights, it is not 
used after the first adjustment is made. 

A striking peculiarity of the Weston arc system is the 
shortness of the arc used. The Weston arc is somewhat 
less than jynd of an inchin length. The arc in the Brush 
and most other systems, is nearly 4th of aninch. In the 
Weston system a current of about 18 webers is used, 
while in the Brush, and most other systems, the current 
does not exceed eleven. 
short arc system is the increased size of the line con- 
ductors necessary for conveying the increased quantity 
of current without too great loss; but this disadvantage 
is more than counterbalanced by very decided advantages. 
More light is obtained for a given expenditure of current 
energy, and the light produced is of much better colour. 
Where a long arc is used there is a marked preponderance 
of the rays at the violet end of the spectrum, giving the 
oe a bluish tinge, which is extremely objectionable. 
With a short arc the light approaches more nearly a pure 
white, and is much more soft and agreeable to the eye. 
It is also more diffusive—that is, it produces more perfect 
illumination at a distance from the lamp. The arc is 
also much steadier. Slight impurities in the carbon, 
which produce serious disturbances with the long arc, do 
not appear to affect the short arc. 

But by far the greatest advantage of the short arc 
system is the largely decreased liability of injury to 
persons coming in contact with the conductors. We ao 
no doubt that the dangers to be apprehended from 
electric lighting apparatus, as at present constructed, have 
been largely over-estimated ; and such dangers as really 


The only disadvantage of the | Th 


exist can be overcome by proper care in the use of the appa- 


ratus. Experience has demonstrated, however, that fatal 
accidents are possible with many of the systems now in 
use. Where currents of very high electromotive force are 
used, the most extreme care is necessary for avoiding 
accidents ; and it is desirable, on this account, that the 
electromotive force should be kept as low as possible. It 
seems, on the other hand, to be essential for economy in 
distribution to run a very large number of lights in the 
same circuit. The resistance of the Weston arc lamp, 
being only about one ohm and a half, as compared with a 
resistance of from four to six ohms in most of the other 
systems now in use, it is obvious that the electromotive 
force required is correspondingly low, and the danger of 
accident is greatly decreased. Among the many accidents 
reported as having been occasioned by electric light 
apparatus, none which have been called to our attention 
have been attributed to the Weston machine, and we are 
informed that no accidents whatever have in fact occurred 
with this system. Probably this is principally attributable 
to the low electromotive force of the current used, but it 
is also, no doubt, in some degree due to the continuous 
character of the current. Alternating currents are known 
to be especially deadly, and an intermittent or pulsating 
current undoubtedly produces greater physiological effects 
than a continuous one of the same strength. It is a sug- 
gestive fact that an alternating current or an intermittent 
current, has been used in all cases where accidents have 
been reported. To whatever cause the immunity of the 
Weston system from accident is due, itis a matter of 
considerable importance to the public, and is worthy of 
careful consideration. 

Different forms of Weston arc lamps are used. Fig. 11 
is a duplex or double carbon lamp. 

The feeding mechanism of the duplex lamp is shown in 
Figs. 12, 13, and 14. In this there is but one electro- 
magnet D D for controlling the feeding of both sets of 
carbons. It is differentially wound with two sets of coils, 
one of coarse wire, being included in the are circuit, and 
the other of fine wire in a derived circuit of high resist- 
ance, so as to adapt the lamp for use in series. 

The lower terminal of the coarse wire helix is electri- 
cally connected with both upper carbon carriers, and the 
current and the feeding mechanism are shifted simul- 
taneously, at the proper time, to the second set of carbons 
by the shifting magnet M, which is included in a derived 
circuit of high resistance. The shifting lever C carries 
wedge-shaped slides h h’, which are inserted under the 
end of one clutch or the other, so as to trip it, and prevent 
it from engaging with its rod. 

While the first set of carbons is burning, the circuit of 
M is open ; the upper carbon R’, of the second set, is held 
up by the hook L, and the shifting lever is locked in the 
proper position to leave the first clutch free and trip 
the second. When the first set of carbons is consumed, 
the circuit of M is completed by a stop H on the upper 
rod R coming into contact with K, and the shifting 
magnet drawing up its armature G, lifts the detent from 
C, allowing it to swing over, and at the same time reverse 
the position of the slides under the clutches, and release 
the upper carbon of the second set. As the upper carbon 
R of the first set is supported, out of contact with its 
lower carbon, by the stop, the current is diverted 
to the second set of carbons as soon as they come 
into contact, and the feeding magnet now works the second 
clutch instead of the first. This is done so quickly as to 
cause hardly a flicker in the light. 

The feeding mechanism of the single lamp is the same 
as that of the duplex lamp, omitting of course the dupli- 
cate parts and the shifting mechanism. Its construction 
and operation are too well known to require detailed de- 
scription. The extraordinary sensitiveness and certainty 
of operation of this feeding mechanism are probably - due, 
principally, to the peculiar arrangement of the armature 
of the electro-magnet D, and to the construction of the 
clutch. It will be observed that the armature D, whic 
controls the movements of the clutch and upper carbon 
carrier, is suspended in front of the poles of the electro- 
magnet, but somewhat below a symmetrical position, with 
respect to them, by the flexible strips ee, which admit of 
only a vertical movement of the armature. When the 
magnet is excited the armature tends to come to a 
symmetrical position with respect to the poles, and rises 
into a more intense part of the field of the magnet. At 
the same time it recedes somewhat laterally from the 
poles. These two movements are so related to each other 
that the increase of the power of the magnet due to one 
is very nearly compensated by its decrease of power due 
to the other movement of the armature, and consequently 
the lifting power of the magnet is approximately uniform 
through a very wide range of movement of the armature. 
isis an especially desirable feature in a lamp to be 
used in series. 

The clutch, as will be observed, is provided with a long 
tail-piece, and the point of contact of the clutch with the 
floor of the lamp is at the end of the tail-piece. This gives 
the detaching point of the clutch great leverage over the 
lifting point, and consequently it requires only a very 
small amount of power to detach the clutch from the rod 
and allow it to feed. Of course the sensitiveness of the 
feeding mechanism in the lamp depends largely upon the 
amount of force which is necessary to lock or unlock 
the feeding mechanism, as this force is derived solely 
from variations in the strength of the current, due to 
fluctuations in the length of the arc. 

In the form of lamp frame show in Fig. 15, the electri- 
cal connexions are placed inside of the tubular support, 
by which the globe is suspended from the casing above, 
and there is no part of the lamp, in electrical connexion 
with the circuit, which is exposed or accessible. This 
form of frame may be used for duplex or single lamps, 
the same as the form shown in Fig. 11, and the same feed- 
ing mechanism may be used. 





(To be continued.) 





STEAM TRAMWAY NOTES. 

Huddersfield.—Y esterday jweek the 16th inst., Major- 
General Hutchinson, R.E., made an inspection of the 
Huddersfield tramways on behalf of the Board of Trade, 
and conducted some experiments with the tramway loco- 
motive of Messrs. Wilkinson and Co., of Wigan, to which 
we referred last week. The first trip of the engine was 
made from the top of Ramsden-street, down Chapel Hill, 
the efficiency of the brakes being tested on the descending 
gradient, and the run was then continued vid Lockw 
and Melham-road to the terminus. Subsequently the 
engine and car were taken to the foot of Chapel Hill, an 
incline of 1 in 114, and we believe the steepest tramway 
radient in the kingdom yet worked by steam power. 

e car having received its full load a start was made 

up the hill with steam at 132 Ib. pressure. At the 
worst part of the bank Major-General Hutchinson 
stopped the engine, and it was then found that a start 
could not be made with the full load; after about half 
the passengers had alighted, however, the engine con- 
tinued its journey to the top of the hill, the pressure of 
steam at the top being 140lb. Later on, however, it was 
discovered that a pin which had been put into the brake 
lever to hold the brake when the car was at Lockwood 
had not been removed, so that from Lockwood and u 
Chapel Hill, the engine had been hauling the car wit 
the brake partly applied on all four wheels. As this 
discovery showed that during the trial up Chapel Hill 
the engine had been unduly ) Bre 2c it was determined to 
make another trial on this steep gradient. In the first 
place, however, successful runs were made to Paddock, 
to Fartown, and back, to Edgerton and back, and to 
Lindley and back, the inspection terminating at a quarter 
past four, after which Major General Hutchinson was 
entertained at dinner by the mayor. Shortly before five 
o'clock Mr. Wilkinson took the engine and car to the 
bottom of Chapel Hill, and forty-four passengers having 
been taken on board (five more than the legitimate load) 
the engine proceeded up-hill, and was stopped and started 
on the worst part of the gradient. On the following 
morning this performance was repeated. We learn that 
the Corporation of Huddersfield have since purchased 
the engine with which the above trials were made. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on Change at Middlesbrough, but there 
was very little business done, and the tone of the market 
was more depressed than it has been for months past. 
Messrs. Connal and Co., the warrant storekeepers here, 
had a stock of 101,566 tons, which is a decrease of 575 tons 
on the week. In Glasgow they hold 616,749 tons. The 
telegrams from Glasgow showed the market to be flat 
there, and this fact influenced prices here. No. 3 Cleve- 
land pig was quoted at 43s. 9d. per ton, and transactions 
with makers were recorded at 44s. In Scotland the Scotch 
iron is just now relatively cheaper than Cleveland iron 
there, and if this state of things continues it will 
materially retard the shipments from the Tees to the 
Clyde, which for a long time have been very considerable. 
Owing to the bad weather and the closing of some of the 
Baltic ports, the total shipments from Middlesbrough 
have fallen off. During the present month up to yester- 
day morning the total exports of pig iron reached 43,800 
tons, as compared with 68,000 tons during the same 
period in October. <A tel from Paris, stating that 
a large banking concern there had dismissed 800 clerks 
and had closed a number of branch establishments, had a 
discouraging influence on the market, and this was 
augmented by the depressing trade news from America. 


The Manufactured Iron Trade.—Throughout the North 


h | of England there is still a big trade being done, but 


the mills are not so hard pressed with specifications as 
they have been, and prices are therefore a little easier. 
Ship plates are quoted 6/. 2s. 6d. and angles 6/. per ton, 
less the usual discounts at the works. 


The Wages Question in the Manufactured Iron Trade.— 
On Saturday Sir Joseph Whitwell Pease, Bart, M.P., 
sat as arbitrator at Middlesbrough to decide the rate of 
wages to be paid to ironworkers to the end of February 
next. The masters claimed a reduction of 74 per cent., 
and the operatives claimed an advance fof 74 per cent. 
Long documents dealing thoroughly with the condition 
and prospects of the trade were submitted by both sides. 
The arbitrator urged upon both employers and operatives 
the great importance of their agreeing to a sliding scale. 
In the course of a few days the award of the arbitrator 
will be given. 

Shipbuilding and Engineering.—Shipbuilding in all its 
branches continues brisk, and fresh orders are coming in 
fairly well. Engineers on the banks of the northern 
rivers are very busy. 

New Shipyard on the Tyne.—Messrs. E. S. Edwards 
and Son, the well-known repairers of the graving dock, 
South Shields, are about to open a new shipbuilding yard 
at Howdon, near the River Tyne Company’s works. It 
is expected that this yard will be a very important 
industrial addition to the district. 

The Coal and Coke Trades. There isa good demand for 
all kinds of fuel and prices are well maintained. 





Society or Arts.—Instead of the paper by Sir F. 
Bramwell on “American Patent Law,” announced for 
reading on Wednesday at the Society of Arts, a paper 
will be read by Captain Colomb on ‘“‘ Collisions at Sea.” 
The alteration has been made to avoid clashing with the 
opening meeting of the Institute of Patent Agents 





arranged for that day. 
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THE WESTON SYSTEM OF ELECTRIC LIGHTING. 
(For Description, see Page 500). 


Mit Fro, 12, 






































arr 
im) | 7x 
asi 1 Xo? 











Supplement t0 ENGINEERING, November 24 1882. 






































> a 
add - 
\ 
Sal 
C-9€3 
"oe" 
as 
hy 
Ss A oa 
x 
y 
ol & 
<2 ox - 
ie . PA aot oe te a 
¢ : sy . 7? - a ee A 
be ae, * = eae BSE oi wih fe a =. Fiimpeeens : . cS 
" ty ae Pos me NS ’ 
a BS * 
“e 2 
eS & 
¥ 
de 


Sprague &4C° 22 Martins Lane Cannon St EC 


HAARLEM RIVER BRIDGE, EIGHTH AVENUE, NI 









































PT OO GE RAN 2 


ae ae 


SAP All a aaa a Pt 


o AE 








E, NEW YORK; WEST SIDE AND YONKERS RAILWAY. 


] 
) 


[ 























Nov. 24, 1882.] 


ENGINEERING. 





503 








” 
AGENTS FOR “ ENGINEERING. 
Beuorwm: P. Bailly, 12, Rue du Parchemin, Brussels. 
Beruin: Messrs. A. Asher and Co., 5, Unter den Linden. 
CaucuTta: G.C. Hay and Co. 
EpixsurcH: John Menzies and Co., 12, Hanover-street. 
France: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de Ia 
Banque, Paris ; M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
Guascow: William Love. 
Leipzia: Alphons Durr. 
F. A Brockaus. 
LiverPooL: Mrs. Taylor, Landing Stage. 
MANCHESTER : John Heywood, 143, 
Ostend: Kirkland and Cope. 
RotrerpaM : H. A. Kramers and Son. 
Unitep States: John Wiley’s Sons, 15, Astor Place, New York. 
Vienna: Lehmann and Wenzel, Kiarntnerstrasse. 


“Advertisements intended for insertion in the current week’s 
issue must be delivered not later than 6 P.M. on Thursday. The 
charge for advertisements is three shillings for the first four lines 
or under, and eightpence for each additional ine. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 
SUBSCRIPTIONS, HOME AND FOREIGN. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1l. 9s. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
being payable in advance. There being two double numbers pub- 
lished each year, the amount of the annual subscriptions should be 
reckoned as Fifty-four numbers, with postage accordingly. 

The publisher begs to state that since January 1, 1882, the ordi- 
nary copies of ENGINEERING sent abroad are printed on thin 
paper The illustrations being, however, so much less effective on 
thin paper, foreign subscribers are strongly recommended to order 
thick paper copies, which they can have by paying the difference 
in postage as indicated below. 

he rates for subscriptions to ENGINEERING from abroad are : 
11. 16s. Od. to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand. Thick 
paper copies, 2/. Os. 6d. 
21. Os. 6d. to India, Ceylon, the Straits Settlements, China, Japan, 
- the Hawaiian Islands. Thick paper copies, 
2l. 7s. 3d. 

All accounts are payable to the publisher, Mr. CHARLES 
GiueeRt, 35 and 36, Bedford-street. Cheques should be crossed 
“ Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Otfice Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C. 


TeLzoraPuic Appress—ENG. LONDON. 
TELEPHONE NuMBER—3663, 


ENGINEERING is registered for transmission abroad. 














Reapixe Cases.—Reading cases for containing twenty-six 
numbers of Encinggrine may be had of the publisher or of any 
newsagent. Price 6s. each. 





NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for Exa1- 
NEERING in the United States, and all subscriptions for the United 
States will in future be payable to them. ey will also be pre- 
pared to receive advertisements for ENorngeRinG, and will afford 
full information as to terms, &c., on application. 


The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencemen 
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and Purchasers to the advantages offered by the INFORMATION AND 
Ixquiry Room established at the new ofices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
Srom time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their cat 
and circulars, which will be indexed and placed under the care of 
an attendant. 


NOTICE OF MEETING. 

Tue IyxstitvTion oF CiviL EnoingERs.—Ordinary meeting, 
Tuesday, November 28th, at 8 p.m. Paper to be read with a 
view to discussion, ‘‘ American Practice in Heating Buildings by 
Steam,” by the late Robert Briggs, M. Inst. C.E. 
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STEAM ENGINES AND THE ELECTRIC 
LIGHT. 

Amonest the numerous side issues more or less 
connected with the successful introduction of electric 
lighting on a large scale, there is one which has not 
yet, we think, met with the attention it merits, 
although its importance is beginning to be felt by 
those actively engaged in the establishment of 
electric lighting installations. We allude to the 
provision of the motive power required. During 
the past year or so numerous companies have been 





floated forthe purpose of introducing this or that 
system of electric iflumination, and there have been 
subscribed large amounts of capital, portions of 
which it has been proposed to expend in laying 
down plant for the construction of dynamo- 
machines, lamps, &c. It appears, however, to have 
been very generally assumed that whatever the ex- 
tent to which the introduction of the electric light 
developed, there would be no difficulty in obtaining 
the necessary motors, or in other words, it seems to 
have been taken for granted that our steam engine 
builders would at once be able to increase their 
output to meet any increased demand. Had electric 
lighting tended to spread as rapidly as some of the 
company promotors wished the public to believe, 
we venture to say, that before now matters would 
have been brought to a dead lock by the sheer im- 
possibility of fitting up the power stations, while 
even as it is the introduction of electric lighting 
has had a very important effect on the market for 
stationary engines. 

It is to be borne in mind that engines for driving 
electric light machinery have to satisfy special con- 
ditions. Togive satisfaction they must have ex- 
cellent governing power so as to obtain the greatest 
possible uniformity of speed under greatly varying 
loads, they must be capable of running a large 
number of consecutive hours without stopping for 
lubrication, &c., and they must be economical 
steam users. Now while we have in this country 
a very large number of steam engine builders, the 
number of firms whose products fulfil the above 
conditions is comparatively limited, and they are, 
moreover, most of them makers whose ordinary 
business connexions keep their manufacturing plant 
pretty fully employed. It is not surprising there- 
fore that the accession of an entirely new source of 
demand like that which has now sprung up should 
have a most material effect on the higher class of 
steam engine makers, and that it should at the 
present time be difficult to procure engines 
thoroughly suitable for electric lighting for any- 
thing like prompt delivery. 

So far most of the electric light installations 
which have been carried out have been on a very 
moderate scale, but comparatively few necessitating 
the provision of 100 horse-power, and the majority 
requiring very considerably less. If, however, the 
electric light is to take in the future anything like 
the position which there is at present every reason 
for supposing it will occupy, matters will be very 
different, and engines developing many thousands 
of horse-powers will be required in our large towns. 
A few general figures may suffice to show more 
clearly how the matter stands. 

We have not at command particulars of the total 
gas production in London during the past year, 
but in 1880 it reached about 1,700,000,000 cubic 
feet, and judging from the rate of increase in late 
years, the rapid growth of the population, and the de- 
mands for improved lighting, it will certainly not be 
long before the amount supplied attains—if, indeed, 
it has not already reached—2,000,000,000 of cubic 
feet annually. The rate at which the consumption 
goes on naturally varies greatly at different periods 
of the day and of the year, but we shall probably 
be erring on the side of smallness if we assume that 
the hourly consumption frequently reaches one two- 
thousandth of the annual consumption, or say 
10,000,000 cubic feet per hour. But one million 
cubic feet per hour will supply 200,000 of Sugg’s 
flat flame burners, giving a light equal to fifteen 
standard candles each, while in ordinary practice 
this quantity of gas is probably on the average 
distributed between a considerably larger number 
of burners of less illuminating power. Let us, how- 
ever, suppose that 200,000 burners are replaced by 
say 200,000 incandescent lights, and let us further 
assume that it is possible to supply the necessary 
current to eight of these lights for each horse power 
developed—a favourable assumption—then it will 
be seen that there would be required no less than 
25,000 horse power to drive the incandescent 
lights necessary to replace but about one-tenth of 
the gas consumption in the metropolitan dis- 
trict. Of course, if an effective system of 
storage batteries can be employed the maximum 
horse power required at any one time would be 
reduced, but, on the other hand, the above esti- 
mate includes no allowance for the spare engines 
which must necessarily form part of a permanent 
electric lighting establishment. To replace about 
ten per cent. of the present gas lights in London 
alone by incandescent electric lights, would thus 
involye the expenditure on engines and boilers 





alone of over a quarter of a million sterling, and 
when it is considered how comparatively few are the 
firms by whom the necessary high class engines of 
large power can at present be turned out, it will be 
seen that the introduction of the electric light on 
a very large scale must necessarily take place very 
gradually even from this cause alone. 

We have above stated some of the require- 
ments of engines for driving electric light ma- 
chinery, and we may point out here that the 
ultimate design which it will be found best to adopt 
for such engines will be materially affected by 
the question of whether or not storage bat- 
teries can be successfully employed on a large 
scale. If they can, the steam engines of electric 
light stations will be brought into the same cate- 
gory as pumping engines ; it will be possible to keep 
them continuously at work, and—except perhaps 
in afew districts where fuel is exceptionally cheap— 
it will be desirable to adopt every refinement to secure 
economy of fuel. On the other hand if storage 
batteries are not employed it will follow that many 
of the engines will be employed for but a very few 
hours daily, and the charges for interest on capital 
and depreciation will form an important part of 
their total working expenses, so that it may in 
many cases be found preferable to employ a cheaper 
type of engine even at the expense of a greater con- 
sumption of fuel. Altogether the introduction of 
the electric light promises to have an important 
effect on the development of our production of 
stationary steam engines; its influence has been 
already strongly felt by the makers of engines of the 
smaller powers, and it will probably not be very 
long before the manufacturers of engines of the 
larger class are called upon to meet the demands 
which will be made upon them. 


CONTINUOUS BRAKES. 

Two reports of the Board of Trade upon recent 
railway accidents, read a fresh lesson on the risks 
attending the use of inefficient continuous brakes, 
both as concerns their defects in principle, and the 
false state of security into which engine drivers are 
naturally led, by depending upon apparatus that 
fail in a moment of emergency. 

The first of these accidents occurred on the 
Cheshire Lines Railway at Liverpool central station, 
and was caused by a Midland express from Man- 
chester to Liverpool, failing to stop in its proper 
place, and running into a brake van, which it drove 
against the buffer stops. Fortunately not much 
destruction was done by this accident, which was of 
a class far too common, although four persons were 
injured, and both rolling and fixed stock were 
damaged. The train was made up of an engine 
and tender, of four carriages, and front and 
rear brake vans, two of the vehicles bein 
bogie composites, making up the train to equ 
ten ordinary carriages. The engine was fitted 
with a steam brake, actuating blocks upon its four 
coupled wheels, and upon the six tender wheels ; 
every carriage in the train was fitted with the Mid- 
land automatic brakes, which could be applied by 
the driver simultaneously with the steam brake, 
the first movement of the lever of the latter apply- 
ing the automatic brake, and a further movement 
the steam brake. By a somewhat vague rule the 
engine-drivers are not allowed to approach the 
station at a higher speed than could be checked by 
the hand brakes; in this instance the evidence 
clearly showed that the driver disregarded this 
rule, for he acknowledged to a speed of fifteen miles 
an hour when within about 300 yards of the buffer 
stops at the end of the platform, and it was shown 
that he did not apply the steam brakes till he was 
within half that distance, thetrain brakes having been 
on for some time before. Now, as pointed out by 
Major Marindin, the distance at the driver's dis- 
posal was ample to have stopped the irain had 
the automatic brakes acted, or at least to have so 
reduced the speed that when the steam brake was 
applied the train would have stopped well within its 
limits. Itwas shown that the vacuum brake had acted 
well during the previous part of the journey, there- 
fore, as Major Marindin points out, there was no 
defect in the mode of hanging the brake, which 
might have accounted for the blocks not coming in 
proper contact with the wheels, and the cause of the 
failure therefore was due to the ‘‘ driver not having 
taken steps to maintam the necessary power.” ‘It 
is probable,” says Major Marindin, ‘‘that the 
brake was applied only slightly after passing the 
distant signal, and remained slightly on until the 
home signal was sighted, the power gradually di- 
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minishing on account of the leak hole in the piston 
head of the brake ; that when the driver released 
the brake near the home signal he did not make suf- 
ficient use of his* large ejector, and consequently 
did not take the brake fully off, and did not create a 
sufficient vacuum to render the brake effective 
when he resorted -to it after leaving the tunnel. 
eos I think that the unsatisfactory manner 
in which the train brake behaved upon this occa- 
sion strongly supports the conclusion that was 
arrived at by Colonel Rich when reporting upon 
the somewhat similar accident which occurred on 
the 25th of April, 1882, at Portskewet, on the 
Great Western Railway, viz., that the efticiency 
of this class of brake is materially interfered with 
by the leakage hole in the piston head.” We are 
glad to see the Board of Trade inspectors thus 
severely criticise appliances intended to secure the 
safety of the travelling public, and the dangerous 
defects of which are so frequently being illustrated. 
The brake fitted to this Midland train, though 
continuous as regards its application to each wheel 
of every carriage, is so far from continuous in its 
action, that it can only be held full on for a very 
limited period, its vacuum disappearing within two 
minutes, while an interval considerable in an 
emergency, is necessary for obtaining the vacuum 
necessary for a second application. Such an appa- 
ratus, however well it may do the ordinary work 
of stopping trains at stations, supplemented by the 
steam brake, in which the driver can place full 
reliance, cannot by the most liberal interpretation 
be regarded as an efficient continuous brake. 

The second accident to which we referred was 
a collision that took place on the London and North- 
Western Railway at Chester. Here an up mail 
train from Holyhead after leaving Chester, and 
when passing the Crewe junction signal cabin, came 
into collision with a-special goods train from War- 
rington that had overrun a junction home signal 
and was standing across the up mainline. Fourteen 
or fifteen passengers were injured, but little damage 
was done to the rolling stock. The cause of this 
accident was a failure in the brake of the goods 
train (a pin connecting the brake arm with the 
brake lever had dropped out), and in consequence 
of this, the driver could not pull up in accordance 
with the signal, and the train crept on slowly till it 
reached the point of collision. The driver, however, 
failed to notify the fact by whistling an alarm. The 
mail which ran into the goods train was made up of 
engine and tender, three brake vans, and fifteen 
vehicles, of which the first fivewere fitted with a chain 
brake, controlled by thedriver and front guard, while 
the fourteenth, fifteenth, sixteenth, and seventeenth 
vehicles were also fitted with chain brakes worked 
by the rear guard. The evidence showed that the 
driver of the mail train was guilty of no negligence, 
and that as soon as he saw the obstruction ahead he 
applied his tender brake, reversed his engine, 
whistled for the guard’s brake (the front guard 
skidded the wheels of his van with the hand brake); 
no attempt, however, was made to apply the chain 
brake, the driver alleging that there was not 
enough time. This accident clearly shows that the 
driver had more confidence in his hand brake than 
in the chain brakes, which, moreover, by the regu- 
lations of the company, must be used as an emer- 
gency brake only. In reference to this, Major 
Marindin made the following very just criticism : 
‘¢ This is quite in accord with my experience of the 
action of the servants of this company in other like 
instances, and it seems to me that it furnishes a 
strong argument in favour of the habitual, and not 
the casual use of whatever continuous brake is 
adopted by any railway company.” 

These two accidents, which are characteristic of 
what may be expected, and what actually does 
occur from the failure of the vacuum brake on the 
Midland, and the chain emergency brake of the 
London and North-Western Railway, call for 
renewed watchfulness and remonstrances on the 
part of the Board of Trade in the interest of the 
public. In the case of the latter apparatus the fact, 
as testified by the driver of the Holyhead mail, 
that there was no time to apply the emergency 
brake, and he therefore resorted to his hand brake, 
exposes another and dangerous deficiency in this 
means of controlling high-speed trains. 


ELECTRIC MOTORS. 

M. Marcet Deprez has made another contribution 
to the theory of dynamo-electric machines, which we 
will endeavour to explain as concisely as possible. He 
has sought to replace the ordinary electric quantities 











in formula for electric motors by purely mechanical 
expressions. To do this he makes use of an 
element to which he gives the name of ‘ price of 
static, effort.” This element he explains in the 
following manner: When a current is sent through 
an electric motor the fixed pieces or inductors and 
the movable rings become the seat of reciprocal 
actions, which reduce themselves to a couple that 
can be measured by attaching a weight to a brake 
dynamometer acting on the ring. This couple is 
constant when the current is constant, whatever 
the angular velocity of the ring. He defines the 
couple by the weight which must be applied to the 
extremity of a lever arm 0.159 metres long (corre- 
sponding to a circumference of 1 metre of develop- 
ment) to equilibrate it. If the ring is kept at rest 
by applying to it an equal and opposite couple to 
that developing the current, the useful work is nil ; 
nevertheless there is an expenditure of energy 
in the form of heat produced by the passage of the 
current. This fact makes an essential difference 
between electric and steam motors in which the 
simple development of a pressure not accompanied 
by movement of the piston, exacts only an insigni- 
ficant expenditure of energy. In the electric 
motor, on the contrary, in order to create a couple 
of given intensity, it is necessary to expend a certain 
quantity of energy, which takes the form of heat, 
and which, expressed in kilogrammetres per second, 
is completely independent of the repose or move- 
ment of the ring as well as of the diameter of the 
wire on the inductors and the ring, and conse- 
quently of its resistance, provided that the external 
form of the wire remains invariable. It has for ex- 
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the resistance of the motor expressed in ohms, I 
the intensity of the current expressed in amperes, 
and g the acceleration due to the weight. The 
quantity of energy developed in the whole circuit 
is equal to R I?, where R is the total resistance of 
the circuit. But under the conditions shown 
above, when the couple developed by the passage 
of the current has a determinate value, the quantity 
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form of heat by the same current is perfectly 
determined, the diameter of the wire wound on 
the inductors and ring being what it may. We 
have then ; 
**=(F) 

where F in kilogrammes is the effort which must 
be applied to the extremity of the lever arm of 
0.159 metres to equilibrate the couple produced by 
the current. This function ¢ (F) varies with the 
arrangement and absolute size of the motors. It 
can generally be determined by experiment. From 
the expression 
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veloped in the whole circuit Bae) ). If to this 


which gives for the quantity of heat 


quantity be added the work developed in unit time 
by the receiving motor we obtain the total energy 
developed per second in the whole circuit, that is 
to say, the work expended by the generating ma- 
chine or by the source of electricity. This done, if 
F! and F be the couples respectively developed in 
the generating machine and in the receiving ma- 
chine by the passage of the current, and V, and 
V the angular velocities of these machines, the 
work absorbed by the generator in unit time will 
be equal to F! V, whilst the energy developed in 


the whole circuit will be equal to ad ¢(F)+ FV. 
> 


We then have the equation 

FVi=F v+® 9 (F). 
The mechanical work reciprocated being equal to 
F V, the economical return k has for expression 

pn FV oe FV 
BV! Fv+8o(n) V+e 00) 

From equation (1) we have 

F, V;-F. V= BR (F). 
This equality means that if we have the couple 


developed by the reception or charge of the 
brake, the difference of the work developed per 





second by the generator and by the receiver (that 
is to say, the work lost) is constant, provided 
that the ratio of the total resistance of the circuit 
to the resistance of the receiver remains constant. 
We see that the work lost does not depend on the 
absolute values of R and r, but only on their ratio 
It is the same with the economical return k. This 
depends on (1) the speed of the receiver, and tends 
to unity when V is indefinitely increased. It 


depends (2) on R the ratio of the total resistance 
. 


in circuit to the resistance of the receiver. The 
value of this ratio is always over 2 if the two 
machines are identical. It depends (3) 


on 
od , that is the quotient of the heat work de- 


veloped in the receiver by the mechanical couple 
resulting from the passage of the current. It is to 
this quotient that M. Deprez has given the name 
‘price of static effort.” The economic return at 


equal speed is nearer unity as oF i, nearer zero. 


F 
But whilst one can give to V and R arbitrary 
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values independent of the form of the arrange- 
ment of the motor, the value of ah is, on the 


contrary, absolutely independent of the diameter 
of the wires wound on the inductors and the induced 
coils ; but it varies with the relative dimensions 
of the inductors and ring and the mode of 
winding the wires. Given a determinate weight of 
copper or iron there exists a mode of arrangement 
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for which r is a minimum (the value of F 


given). If we unite n identical motors operating 
on the same shaft and traversed by the same 
current, the couple will become n F, and the expen- 
-_ of energy necessary to produce this couple 
nr I ; 


; the quotient of a by nF, that is to say, 
¢ 


oC ) will then have the same value for that collec- 


tion of motors and fora single motor. If on the 
contrary we take a single motor geometrically 
similar to one of these motors, weighing n times as 
much as it, and therefore greater in the ratio of 


3,/n to unity, the quotient #{*) decreases in a 


ratio greater than that of the homologous dimen- 
sions. A single motor is therefore, according to 
M. Deprez, better than a set of motors weighing 
collectively the same as it. 





THE PROGRESSIVE SPEED TRIALS OF 
THE SS. “SPARTAN.” 
By R. Manse. 

Ar the last meeting of the Institution of Naval 
Architects an important paper was read by Mr. J. 
H. Biles, in which there are placed on record some 
valuable experimental facts connected with the 
speed trials of the Spartan, a large vessel, built for 
the service of the Union Company’s Cape mail line 
by Messrs. James and George Thomson, of Glasgow. 

Experiments on such large and valuable vessels 
involve much trouble and expense, and when 
sacrifices have been made, both by owners and 
builders, to obtain data for future guidance, the 
frank and generous publication of the details and 
results of their experience are boons of the greatest 
value to naval science ; and, if it is a privilege to 
be furnished with such data, it is also a duty, if in 
our power, to endeavour to interpret their real signi- 
ficance, and seek to make them still more useful. 

Briefly, when engines and vessel are both in 
practically uniform movement, two definite facts 
are noted ; first, N, the mean number of revolu- 
tions per minute of the engine and propeller ; 
secondly, P and p the corresponding mean pressures 
upon a unit area of the high and low-pressure 
pistons respectively. 

Further, if the area of the low-pressure piston 
be r times the area of the high-pressure one, it is 
a convenient artifice to sum the two pressures In 
one term (P+rp), which expresses the true sum of 
the piston pressures, although we assume both 
cylinders to be of the diameter of the high-pressure 
one. The quantities N and (P+, p) are capable of 
being noted directly and accurately, but this is not 
the case with a third element V, the true speed of 
the vessel through the water, due to the developed 
power alone. Tidal and wind drift acting con- 
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jointly with, or in opposition to the motive power, | difference between 100, and the number of which 
in general, only allows an apparent speed to be | the common logarithm is 2.0201, diminished by the 


deduced by the time taken to pass a measured mile 
interval on shore. To get the true speed we require 
to make another run in the reverse direction, and 
when these runs are made consecutively (except in 
the case of very low speeds and rapidly varying 
drift) the mean of the two gives a very close 
approximation to the true speed. 

In the Spartan’s trials an alternative method was 
also adopted, and the apparent speed deduced from 
the time taken by a measured length of the vessel 
to pass a floating object, or log chip, thrown from 
the bow. Obvicusly, in this case, the vessel and 
the chip being alike affected by the tidal drift, if 
we neglect a probable residue of wind drift, one 
good observation would be sufficient to give the 
speed through the water ; only, this method intro- 
duces a new disturbing element, namely, the effect 
upon the floating object of currents induced in the 
water by the passage of the vessel. This though 
small and probably nearly constant for the same 
vessel, will vary with the size of vessel and distance 
of the object from its side, and an approximation 
towards the amount of this correction, for the 
Spartan, seems to have been one principal object of 
Mr. Biles’ analysis of the data. Referring to his 
paper (see ENGINEERING, vol, xxxiii., page 591) it 
will be found that eight runs were madein which both 
methods. of determining the speed were employed, 
and in five other runs, only the second method was 
adopted. The ingenious apparatus employed has 
been fully described by Mr. Biles in the paper, and 
the facts noted bear evidence of the care and skill 
with which the experiments were conducted. 
Arranged in a suitable manner, let us tabulate a few 
facts deduced from Mr. Biles’ Tables, the respective 
heading of the columns without further explanation 
will sufticiently indicate their nature: 





__S.S. “Spartan,” Observed Data. 














Number of Runs N. (P+r p). Vv. 

in Mr. Biles’ Revolutions | Mean Piston Apparent Speed 
Paper. per Minute. Pressures, Nautical Miles, 
Ib. iii 

(4) 61.55 76.20 14.241 

(6) 61.42 76.90 13,764 

Means .| 61.48 76.55 14,002 

2) 51,90 50.91 12.175 

(8) 52.40 50.73 11.967 

Means.. ..j 52.15 50.82 12.071 


By taking means, the effect of tidal and wind 
drift is eliminated for two definite speeds; and, as 
has been shown in several of my papers, the 
observed phenomena, number of revolutions, piston 
pressures, and speed of vessel, definitely related to 
the proportion of heat which has disappeared from 
the steam in driving the engine, which it is usual 
to describe as the developed indicated horse power ; 
gives the values of constant quantities which enter 
into the following relations for this vessel, under 
the circumstances of her trial. 

First relation, between the revolutions and speed, 

N=3.75 V log.—! .0045 V. 
Or, in a more convenient form for calculation, 
(a). Log. N=.0045 V +log. V +.5792. 
(Common logarithms). 
Second relation, between the piston pressures and 
speed, 
(P+r p)=4.294 log.—! .0893 V. 
Or, as in foregoing, 

(1). Log. (P+r p)=.0893 V +.6329. 

The developed power, when the diameter and stroke 
of the high-pressure piston are denoted by d and s 
respectively, is easily ~— to have the value 

x a28 xy, , 

E= 5 O10 N (P+rp). 
which, in the case of the Spartan, with the above 
values of N and (P+, p), can be put into the form. 

Third relation, between the power and speed, 

E=10.09 V log.—! .0938 V. 
Or, as before, 

(c). Log. E=.0938 V +log. V +1.0039. 

Lastly, the retrograde speed of a propeller of pitch x, 


at N revolutions per minute, is knots ; and, 


fi Ral 
101.3 
if the speed of the vessel at this time be V knots, 
obviously the percentage of slip is 
101.3 
100 {1 *}. 

In the Spartan where r= 25.5 ft., on substituting 
in the last for N, its general value in terms of V 
as given by (a); we obtain the following simple 
relation, 





S=100 — log.—1 (2,0201—.0045 V). 
To be read thus: the percentage of slip 8, is the 





value of the product .0045 V. 

Let us now make an abstract of the observed 
data, Columns I. to V., of the following Table 
No. I., adding in Column VI. the speeds by the log 
chip method, and, in contrast, Column VII. giving 
the speeds through the water due to the developed 
powers in Column III., as calculated from my 
formula (c), the differences between them being 
extended in Column VIII. 

Underneath is further given the means of the 
three pairs of runs at the highest speeds, the lowest 
speeds, runs (8) and (10), presenting an obvious 
difficulty from the indefinite way the power is 
stated. It is, however, clear if in (10) from 215 to 
300 horse gave the noted log chip speed 6.56 knots, 
certainly in (8) with from 278 to 873 horse, the 
speed ought not to be 6.24 knots, one-third of a knot 
less, as noted. Other circumstances, indifferently 
understood and unnoticed, or mere errors of obser- 
vation, are involved in (8); but, ifin (10) we take 
the power a mean, say 258 horses, the speed by 
formula (c), comes out 6.42 knots; which seems 
consistent with all the trials except (8). 


same, the speed due to the power ought also to be 
the same. Now, by (12) and (13) the measured mile 
gives a mean speed 9.58 knots, differing little from 
9.592, the speed for (11) deduced by Mr. Biles, and 
hence quite inconsistent with the values Mr. Biles 
deduces for (12) and (13), namely, 9.73 and 9.67 
knots respectively, which would require from 36 to 
30 horses more power than the observed. The 
speeds for (5) and (7) are manifestly erroneous, and 
it is more likely that some difference of circumstance, 
such as a change in the relative position of the 
vessel and log chip, or mere error of observation 
has caused the speed to be overstated, rather than 
the alternative, that these runs were made with 
about 300 indicated horse power less than shown 
to be necessary by a formula whose accuracy is de- 
monstrated by the concurrent testimony of all the 
other experiments made at nearly similar speeds. 
In corroboration and further illustration we may 
also refer to the graphically drawn drift curve for 
these trials : thus, let V denote the true and V,, 
the apparent measured mile speed for any one run ; 
if we denote by 4, the drift per minute; the true 
speed plus or minus the product of the time on the 
measured mile by this drift, will give the apparent 





Taste No. I. 





Elements of Direct Observation. 


Speeds by Calculation. 





I. | II. | Wi. | Iv. 


ws -. WE VII. VIII. 














. Revolutions Piston | Indicated | . |By LogChip, Bythe | Differences 
Number : | Measured | Log Chip ' 
r Minute Pressures | Horse |ygsyig ae | when Power between 
of Run, | PN (P+rp). | Powers E. MileSpeeds; Speeds. | Corrected. ‘Formula (c). VI. & VIL. 
(1) 51.3 49.68 | 1578 . | IL7 | 11.94 | 1192 +.026 
(2) 51.9 50.91 | 1636 | 12175 | 1193 | 12109 | 12.05 +.059 
(3) 52.4 | 50.73 1646 | 11.967 | 1192 | 12099 | 12.06 +.039 
(4) | 6155 | 76.20 200 «| 14.241 | 1381 | 14.011 | 14.00 +.011 
(5) | 55.85 | 63.39 2192 | fe | 13.23 | 13.428 | 13.03 +.398 
(6) | 6142 | 76.90 2924 13.764 | 13.83 14.032 | 14.02 +.012 
(7) | 68381 | 56.10 1869 | on 12.82 | 13.012 | 12.49 +.522 
(8) | 25.92 | ? 278—373 | 6.29 | 624 | 6.334 | ? ? 
(9) | 47.16 43.67 1275 | a | 103 | 11195 | Lat - 015 
(10) | 2462 16.92 | 215-300 | 6.777 6.56 6| 6.658 | 6.42 +1238 
(11) | 40.5 30.43 763 | 945 | 9.502 | 9.58 +.012 
(12 39.9 $1.09 | 768 | 33 | 9.59 | 9.738 | 9.59 +.144 
(13) 40.3 30.58 | 763 | 10.315 | 953 | 9.673 | 9.58 +.093 
Comparison of Means of Pairs of Runs. 
(4) and (6)! 61.48 | 76.55 | 2914 | 14.002 13.820 14.022 | 14.010 | +.012 
(2)and(3)} 52.15 | 50.82 | 1641 12.071 11.925 12.104 | 12.055 +.049 
(12) & a3) 40.10 | 30.83 766 «3=| ~—«9.580 9.560 9.703 | 9.585 | +.118 
| | | 


| 





From the foregoing Table it will be seen that the 
speeds in Column VII., when substituted for V in 
the general formula (c), give the values for E in 
perfect agreement with the values in Column IIL, 
and when we take the means of the measured mile 
runs, it is equally seen that the experimental and 


formula values of the speed are nearly the same. | 


The corrected log chip speeds in Column VI. are 
generally remarkably approximate, but the method 
by which Mr. Biles has arrived at these seems to be 
quite empirical, and leaves serious errors in those 
cases where there is no measured mile runs to check 
results. Thus looking down Column VIIL. it will 
be seen that Mr. Biles’ speeds for (5) and (7) are 


greatly in excess of the speeds due to the observed | 
power ; take, for example, Mr. Biles’ speeds for (5), | 
(7), and (12), and calculate the power necessary for | 


them by formula (c), we have : 





| 

















| 
— (5) | (7) | (12) 
Speeds according to Mr. 
Biles .. ..  ..| 13.498 | 13.012 | 9734 
Values .0938 V =| 1.2595 | 1.2205 | .9130 
»» Log. V =| 1.190 | 11143 | .9883 
Constant .. =| 10039 | 1.0039 | — 1.0039 
Sum, Log. E =| 3.3914 | 3.3387 | 2.9052 
~ Therefore, | | } 
Necessary power, E = 2463 | 2181 | 804 horses 
By trial, Column III. =| 2192 | 1869 | 768 ,, 
Differences... =| 71 | 312 | 3 


Corresponding to the Power by Trial in Column IiI. 


13.08 | 1249 | 9.59 


True speeds 
oa —.398 | —.522 | —.144 


Differences to Mr. Biles =| 





From the foregoing figures, it seems for these runs 
the speeds are overstated in Mr. Biles’ Table by the 
differences noted at the foot, and to take the last of 
these differences first, seeing that the developed 


power in runs (11), (12), and (13) are practically the | 





speed ; or, as a formula, V + vin Vn- Whence, 


knowing some true values of es we can deduce 
by other values of V 6 the corresponding values of 
Vin. Thus in the following Fig. 1. On the line 
Fig.1. §.5.'Spartans’ Trials. 
Gurve of Tidal and Wind Drive. 
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| 

O X, representing tiie in hours and minutes, mark 
| lengths corresponding to the time of the consecu- 
| tive runs on the measured mile; at the centre of 
| which, on drawing ordinates corresponding to the 
| values of the respective tidal and wind drifts, a fair 
| curve through the ends of these ought to have its 
ordinate, at any point, in agreement with experi- 
| mental facts. This is submitted to be the case with 
| the drift curve thus drawn for the Spartan trials, 
and still more explicity exhibited in the following 
Table No. EI. 
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Tanite No. II.—Drift Modification of True Speeds. 





| | | 
Time of | pee | Time on 
>> Formula | 


Apparent 
Measured 
Mile 


Drift 
Measured | Ordinate. 


Number 
of Run. 





+5.02 
+4.93 
—5.06 
+4.21 
+4.60 
—4.96 | 
+4.72 | 
—9.60 | 
—5.40 | 
+8.86 | 
+5.90 | 
—6.79 | 


+5.82 | 


Be 





| 
| 
| 
| 
| 
| 
| 
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| 
| 
| 
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With the exception of a slight discrepancy in (3) 
where the observation value of the drift falls nearer 
the axis (see Fig. 1), making the apparent speed 
11.87 knots instead of 11.967 as observed (see Table 
No. I.), the agreement is practically perfect. It 
may also be noted that runs (1) and (9) occur at 
the times when there is little or no drift, as shown 
by the curve cutting the axis at these runs, of which 
the true speeds are 11.94 and 11.18 knots respec- 
tively. Now, by the log chip observation, the 
apparent speeds are 11.77 and 11.03, a mean dif- 
ference between them of about .16 knots, which 
agrees well with most of the comparative calculated 
formula and log chip speeds, when the obviously 
erroneous values in the latter are omitted ; and we 
might conclude that the log chip method as tried 
in the Spartan, gave an apparent speed, less than 
the true speed through the water due to the power, 
by the nearly constant difference of one-sixth of a 
knot. 

In the next place, in regard to the percentage of 
slip in the various runs: this is a question which 
generally presents anomalies, arising from residual 
drift errors and another cause not generally recog- 
nised ; namely, while the speed of the vessel and 
development of power are practically uniform, the 
revolutions of the propeller and piston pressures 
are in conditioned variation round mean values; 
their product is constant, but when one is greater 
than its mean, the other is proportionally less, and 
this interchange of velocity and pressure is easily 
noticed when the general law of these quantities is 
approximately known. For example, in the follow- 
ing Table No. III., is noted the actual observed 
and formula values of the revolutions and piston 
pressures for the first six runs of the Spartan, and 
though they present small irregularities, which 
reasonably may be ascribed to errors of observation, 
it will be seen that when the observed revolutions 
are greater or less than the formula values, the 
piston pressures are proportionally less or greater 
For example, in (5) the revolutions are .75 less, but 
the piston pressures are .79 greater; the smaller 
slip calculated from the abnormal reduced revolu- 
tions observed, is mechanically equivalent to the 
slip calculated by the normal revolutions, the dif- 
Jerences of pressures being taken into account ; and 
in this way the slip calculated from formula (d), is 
actually more correct than that obtained from the 
correctly noted revolutions. 


TaBLe No. III.—S.S. “‘ Spartan.” 
Piston Pressures. 





Revolutions and 





| Revolutions. Piston Pressures. 
Number of 


Run. 





| | 

| By Trial. By Formula.| By Trial. By Formula. 
49.82 
51.17 
51.99 
76.40 
62.60 
76.72 





51.17 


| 49.68 
51.82 | 

i 

| 


50.91 
50.73 
76.20 
| 68.39 
| 76.90 

The real values of the slip percentages for the 
various runs, as calculated by the formula (d), are 
given in the following Table No. IV., and in the 
adjacent column is noted the figures given by Mr. 
Biles for ‘‘slip percentages as ordinarily taken.” 
It is curious to note, whether as averages or sepa- 
rately, there is close or fair agreement between them 
for most of the speeds; and where they differ, the 
values calculated by Mr. Biles are evidently 
erroneous from being founded on incorrect speeds. 
For example (5) and (7) give only about one-half the 
slip indicated by the other trials at about the same 
speed, and (11), (12), and (13) with equal power 
developed, and consequently equal speeds through 
the water and the true slip as necessarily equal, 


| 








have this quantity respectively stated, about 6, 3, 
and 4 per cent. 
TABLE No. IV. 





‘Mr. Biles’ Values, 
Slip per Cent. 
‘as ordinarily 

taken,” 


True Speeds, True Slip per 


Number of 
R Formula (c). 


at. 
Formula (a). 





7.446 
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But Mr. Biles, adopting some views of Mr. 
Froude (indicated but not definitely explained), 
has arrived at the very different conclusions em- 
bodied in the following Table No. V. The hypo- 
thesis of uniform movement of the vessel due to the 
developed power is abandoned, and revolutions and 
indicated power are altered in an entirely arbitrary 
and empirical fashion, seemingly, in order to adapt 
them to apparent speeds, of which the action of 
tide, wind, and little known induced currents render 
the true reductions very difficult, and when compli- 
cated by assumed variations in the stored power or 
vis viva of the moved iass, entirely vague and 
meaningless, as seems to me to be the case from 
the very curious variations of the slip percentages 
arrived at by Mr. Biles after the application of the 
various corrections : 

TaBLE No. V. 





| 
| . Slip per Cent. by Corrected 
| < | Revolutions and Corrected 


Speeds (Mr. Biles). 


Revolutions 
Corrected by 
Mr. Froude’s 
Method. 


Observed 





8.31 
8.191 by posts 8.287 by log. 
Lom iss “er 
MOG = 4, =. 3D”, 
28 | 2.986 
2 | 8.569 by es 8.593 by log. 
9.146 by posts 4.549 by log. 
4.511 
—3,075 
| 6.326 
0.89 by:pents 4 1.250 by log. 
| ' 
But to exhibit them more clearly to the eye they 
have been laid down graphically in Fig. 2, page 505, 
in which is also given the calculated formula 
values in Table IV. ; these last all fall in practi- 
cally one straight line, while the results arrived at 
by Mr. Biles’ calculations are mutually contradic- 
tory ; for if (1), (2), (3), (4), (6), and (11) even approxi- 
mate to the truth, which, at lowest, is the consistent 
outcome of these trials, then the results from (5), 
(7), (9), (12), (13), (10), and (8) must, necessarily, 
be very erroneous. Taking, for example, the first 
six runs, is it reasonable that with from 62 to 52 
revolutions the slip varies from 12 to 8 per cent. in 
Jive of them, but that in (5) with 55 revolutions the 
slip is under 3 per cent. ? Also, in (11), (12), and 
(13), with practically the same indicated power de- 
veloped, that the slip varies from 6.326 to .89 per 
cent. ? 

The question under discussion strictly is ‘the 
relation of power and speed” certain definite 
powers being developed, what are the correspond- 
ing speeds due to those powers? To me it seems 
that variations of the apparent speed due to any 
source of power, not given by the indicator diagrams, 
do not enter into, and are clearly irrelevant to the 
question, and when they do get mixed up with it, 
only lead to utter confusion, of which, these alleged 
slip percentages are a case in point. Hence, even 
if it be admitted that all the data were strictly as 
represented and without material error, this only 
shows the methods of observation to have been in- 
sufficient, and some other check to be necessary to 
discriminate the inadmissible elements. 

At the same time I would express an opinion that 
the various ‘‘ humps” in the curves of power and 
speed relation given by Mr. Biles in his Fig. 3 
(about which I notice there has been some expres- 
sion of view and discussion by several gentlemen), 
are simply due to errors or insufficiencies of observa- 
tion, and that the curve proper, due tothe developed 
power, has its equation defined by formula (c), and 
is necessarily perfectly fair. 

That under about 6} knots this formula might 








have very different constants, and at lower speeds 
would require a good deal more power than given by 
formula (c), this is quite consistent with experience; 
and, very likely, run (8), which looks anomalous, is 
an example of one case of the lower conjugate 
curve (first noticed about forty-five years ago by 
the late Mr. Scott Russell, of which I gave some 
explanation in ENGINEERING some two years ago), 
which the absence of trials at lower speeds prevents 
the proper determination. It is also extremely 
probable, if the Spartan had had a greater command 
of power, from about 16 knots and above, we should 
have found another definite change of constants ; 
the law, however, in all cases remaining the same 
in form as expressed by (c). 


NOTES. 
THE AURORA. 

Tue magnificent aurora recently seen in this 
country, and accompanied by a meteoric flame 
like a comet’s tail which rose in the east and 
rapidly set in the west, was also visible in the 
United States, where it took a splendid form. The 
most important practical result of the display was 
the general disturbance of all telegraph lines, not 
only in America but throughout Europe. In the 
United States it was found impossible to send tele- 
grams unless two wires, a going and returning wire, 
were employed ; thus cutting out the ground con- 
nexions. There must, therefore, have been very 
powerful earth currents. Even the Atlantic cables 
had, we believe, to be worked on this plan. The 
amount of electric energy flowing through the earth 
must have been enormous. The holders of the 
sun-spot and magnetic storm theory have additional 
confirmation of their opinions, in these late pheno- 
mena, for there was at the same time a very large 
solar spot visible to the naked eye. 


THE TELEPHONE AND EartTH CURRENTS. 

In his paper on the progress of the telephone 
read before the British Association. at Southampton, 
Mr. W. H. Preece referred to the powerful currents 
which sometimes traverse telephone lines and inter- 
fere with their working. That these currents may 
be also fraught with danger is proved by two 
recent accidents, one at the Strasburg Cathedral, 
in which a fireman using a telephone was partially 
stunned while the instrument blazed up in his 
hands. A somewhat similar occurrence is also 
reported from Philadelphia, where a gentleman in 
the act of speaking into a transmitter had his fore- 
head pulled as by a claw, and lost his senses for 
half an hour. When he recovered he found his 
watch totally deranged. The former mishap 
occurred during a thunderstorm, but the latter 
during clear weather. These accidents show that it 
is advisable to have an arrestor in the telephone 
circuit. While upon this subject we may mention 
that the London, Globe, and Maintenance Tele- 
phone Company have obtained a license to com- 
mence opening exchanges in this country. 


Patent Furr Exports. 

Remembering the many attempts that have been 
made to introduce and to favour the use of patent 
fuel, and knowing the enormous amount of 
‘* black ” or small coal that disfigures some of our 
colliery districts, it is rather singular that there is 
such a comparatively small production of that fuel 
and of its export. In the export list of the 
kingdom there are only four ports that really 
export much patent fuel. Last month these four 
ports exported the following quantities : Swansea, 
24,964 tons; Cardiff, 16,725 tons; Newcastle, 
329 tons ; and Sunderland, 5750 tons. Sunderland 
shipped all its exports to Cronstadt ; Newcastle 
nearly all to that port; Cardiff to much more 
distant places, more than a fifth being to Vera Cruz 
and a sixth to Kurrachee; whilst Swansea sent 
3000 tons to Algiers, 3442 tons to Havre, and the 
rest very largely to French ports. It is evident 
that there ought to be a much larger consumption 
of this fuel at home, and a much wider export ; 
and there ought to be an increased use of it in 
our own steamships. There are coal-yielding dis- 
tricts where much of the small coal is coked, but 
there others where it is practically wasted, and the 
extension of the patent fuel industry would lessen 
that waste, and would enable some of our coal- 
owners to minimise the cost of production. 


A Sorusie AizaRiIn BLve. 

There is, perhaps, hardly any dye that has 
occupied the attention of chemists more than 
alizarin. Notwithstanding all experiments, how- 
ever, a soluble alizarin blue could not be gained, 
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and the beautitul tint had to be employed in the 
shape of a paste or in an alcoholic solution. Quite 
recently the experiments of Mr. H. Brunck, who 
together with Mr. C. Graebe had for some time 
been engaged in researches in this problem, met 
with success, and a soluble alizarin blue is now 
manufactured by the Badische Alizarin and Soda- 
fabrik, who have secured the patent. The new 
blue is prepared by mixing the common anilin blue 
of commerce with about 25 per cent. of a strong 
solution of sodium bisulphite of 1.25 specific 
gravity. The paste is well stirred and left to itself 
for a week or two, during which time the greater 
art of the anilin goes into solution and may be 
reprecipitated by a solution of common salt, or 
obtained as solid material by evaporating at low 
temperature. Either method yields a _reddish- 
brown powder, which represents a double salt of 
the anilin and the sodium bisulphite. It is readily 
soluble in cold water and becomes decomposed 
when heated. The cold solution may be mixed 
with chromium acetate without any decomposition 
resulting. At 60 deg. Centigrade (140 Fahrenheit), 
however, the blue precipitate begins to form and 
to settle, and by boiling, the whole of the dye can 
be reduced. The dyeing process thus becomes 
very simple. For colour printing, for instance, 
a cold mixture of one part by weight of the anilin 
double salt, two parts of chromium acetate, and six 
to eight parts of a starch paste of 10 per cent. is 
recommended. The printed piece is steamed for 
ten or twenty minutes, washed, soaped, and then 
dried. The blue thus produced is described as 
durable and beautiful as the best indigo, and as 
certainly not inferior to the latter in its capability 
of resisting the bleaching influences of light, soap, 
and even chlorine gas. 


Fire BatrTerizs. 

Dr. Brard, of La Rochelle, the inventor of the 
electro-generative fuel which we recently described, 
and which we observe has been patented in Eng- 
land, has communicated a paper to the French 
Academy of Sciences on this new method of pro- 
ducing electricity. The origin of the fuel is to be 
found in the discovery of A. C. Becquerel in 1855, 
that red hot gas carbon plunged into fused nitrate 
of potash gave a considerable current through a 
galvanometer. M. Jablochkoff afterwards endea- 
voured to devise a battery based upon the fact in 
question ; but nothing practical appears to have 
come of his intentions. Dr. Brard has at least 
attained some practical results, and also some 
theoretical observations of value. He finds that 
if any carbon whatever be plunged red hot into a 
bath of liquid nitrate brought to a red heat we get 
an energetic current flowing from the bath to the 
carbon in the external circuit. Hard carbon, like 
that used by Becquerel, and graphite, yield the 
current which, however, soon falls off, owing to a 
dense crust of the salts forming on its surface. 
Softer carbons give a longer current. Dr. Brard 
also finds that nitrates in fusion become very fluid, 
and acquire the property of moistening the body 
immersed in them, as an oil does. The capillary 
property of the nitrate allows of a current being got 
by heating the end of the carbon not immersed, 
provided the carbon is not too long. Moreover, it 
is not essential that the nitrate should be in contaet 
with the carbon. It may be contained in a metal 
capsule placed upon the red-hot carbon, and the 
current will flow as before. This is owing to a 
connexion between the nitrate and carbon being 
set up by a film of nitrate stealing over the sides 
of the capsule. A useful battery is made by cover- 
ing the capsule with asbestos cloth, then a coating 
of lamp-black, and plates of metal over the black. 
The latter serve for the negative and the capsule 
of the positive pole of the element. Placed over a 
Bunsen burner a couple thus made gives, when the 
nitrate is in fusion, a constant current of from 6 to 
7 milleampéres. It should be situated as near the 
point of flame as possible, where the hot smoke is 
given off. This soot takes the part of the hot car- 
bon rod in Becquerel’s experiment. The nitrates 
melt at 200 deg. C. but do not decompose except at 
1000 deg. C. or 1200 deg. C. They appear to pre- 
vent oxidation of the metals or at least retard it 
considerably. 


ABERDEEN HaRsovr. 

At a recent meeting of the Aberdeen Philo- 
sophica] Society, Mr. William Smith, harbour 
engineer, made a communication on a theory 
of sea works, with special reference to the 
pawn of harbours of refuge, which is now being 





very much discussed at all the leading ports on the 
east coast of Scotland. Mr. Smith said that to 
adapt Aberdeen Harbour as a harbour of refuge for 
the reception of vessels of the greatest draught and 
tonnage, various extensions of its sea works had 
from time to time been proposed. Those works 
were designed on the principle of allowing the 
vessels to lie at anchor on the coast behind a 
breakwater—a principle which it was now unneces- 
sary to follow, owing to the service of steam tugs 
which were available to assist vessels into and out 
of the internal harbour basins. The policy to 
follow in setting out further works was not to 
attempt very large and expensive breakwaters, but 
to perfect the present system of sea works by 
judicious extension. An economical plan would be 
to extend the North Pier 650 ft. a little to the 
south of its present line, so as to make the width 
of the channel entrance between the pier-heads 
600 ft. Then, going out beyond the pier-heads, 
build a concrete breakwater detached from all other 
works, 900 ft. long, and lying due north and south 
from 660 ft. off the south breakwater to 1000 ft. off 
the North Pier. The top of this additional break- 
water or mole should stand about 20 ft. clear above 
high water, and have a distinguishing light at 
each end, making four distinguishing lights to be 
lighted by electricity at the harbour entrance, one 
at the new point of the North Pier, one at the 
South Breakwater Lighthouse, and one each at the 
north andsouth ends of themole. The position of the 
outer breakwater or mole was laid down so as to 
afford an easy entrance to vessels going north-east or 
south-east onacurve a quarter nautical mile radius off 
the line of the leading lights. The deposit of sand on 
the bar would probably be considerably lessened by 
the proposed works and the passage of ships up the 
channel made quite safe by their protection from 
easterly storms. The execution of the proposed 
works would cost little more than half the money 
required to build a harbour of refuge on any other 
part of the east coast, and the facilities which they 
would provide for the admission of large vessels 
would promote an extension of trade, the dues 
from which would go far towards meeting the 
expenditure on the works. By building a new 
north breakwater to the north of the present North 
Pier, and extending the south breakwater, the 
harbour entrance could be remodelled like that of 
the Tyne, with a similar expenditure for main- 
tenance by dredging at the rate of 8000/. or 10,000/. 
yearly. 
CHEMICAL MANUFACTURE IN THE NortTH. 


Depression seems in the chemical manufacture of 
the North of England to have become deeper, 
instead of being removed, as the trade dulness 
generally grows less. And it is evident that one 
of the causes of this is that there is a cheaper 
method of production of one of the main pro- 
ducts of the manufacture in the North. It seems 
now to be generally conceded that the ammonia 
process is so successful in the production of soda 
crystals that whilst by it the present price for that 
article is remunerative, yet by the older sulphur 
process which is general on the Tyne the present 
rates are unprofitable. But on the Tyne it is im- 
practicable to adopt the newer process because of 
the want of brine, and hence the manufacture there 
is handicapped. It is true that there are two 
counterbalances. There is produced by the older 
process an article largely in demand—bleaching 
powder—which is not made by the newer, and thus 
it is that with a price for it that is possibly remune- 
rative, there is reason given for the carrying on of 
the older process. And there is a gain to the 
northern chemical trade in the utilisation of the salt 
deposits of South Durham. It is true that the 
quantity produced from the brine pumped from 
these works is only a small portion of that decom- 
posed on the Tyne; but the quantity is being 
enlarged almost every month, and the competition 
that has thus arisen has caused the price of salt 
delivered on the Tyne to be reduced, so that there 
has been a slight but appreciable gain which will 
probably become greater, as other producers of 
salt utilise the South Durham deposits. Still there 
is not in this as yet a sufficient gain to enable the 
northern chemical makers to compete on equal 
terms with their rivals. Some of them are now 
putting down new machinery to enable the old 
process to be cheaper worked, but it cannot be 
expected that when the brine has to be boiled into 
salt and the latter decomposed, that there can be a 
possibility of as cheap a production of soda as by 





that process that is used where the works are 
situated over or near brine pits. And thus to the 
question as to the ultimate future of the northern 
chemical trade, no very decided or favourable 
answer can be given. There has been during the 
ast two years a limitation of production on the 
e, because some firms have found their re- 
sources exhausted ; but it is still a belief of some 
of the chief of the makers that the present produc- 
tion of soda crystals on the Tyne is too large, and 
that if there was a reduction in an appreciable 
extent some of the difficulties would be removed, 
and there would be the result—higher prices—to 
an extent that would make the trade a profitable 
one. It is not so clear that the result would follow, 
because there might be an extension of the produc- 
tion in other quarters toa counterbalancing extent. 
The only solution of the problem seems to be in the 
reduction of the cost of production by a further 
cheapening of the price of salt, by an endeavour to 
secure ciieaper sulphur, and by further utilisation 
of the waste products that are still so plentiful in the 
manufacture. 


ConcavE DirFRAcTION GRATINGS. 


At the meeting of the Physical Society, on Satur- 
day, November 11, Professor Rowland, of Balti- 
more, exhibited a number of his new concave 
gratings for giving a diffraction spectrum. He 
was led to construct these gratings on seeing the 
machine for constructing large gratings of Professor 
Rodgers, of Cambridge, Massachusetts some two 
years ago. He set himself to design a machine on 
what he considered a better principle, and as it can 
be shown theoretically that gratings can be ruled 
on any surface if the lines are at a proper distance 
apart and of the proper form, he chose a concave 
surface as being that most convenient in practice. 
The best surface is given by a hollow cylindr, or a 
sphere of large radius. Professor Rowland did not 
describe his machine because he intends to publish 
an illustrated description of it shortly, such a de- 
scription as will enable astronomers anywhere to 
get one made. The gratings shown were solid slabs 
of speculum metal about half an inch thick and 
several inches square ; but smaller or larger ones 
can of course be made. On the polished surface of 
the metal a belt parallel and equidistant had been 
ruled, and the furred surface reflected a series 
of spectra when exposed to the light of the sun or 
an electric lamp. The spectra exhibited by Mr. 
Rowland in this way were very beautiful, and ih»y 
show, in a manner hitherto unrivalled, the dark 
lines with great distinction. Some showed the E 
line doubled, and the large B group was analysed 
in a striking manner. Dark lines are split up 
by these gratings which have never been divided 
before ; and the work of photographing the spectra 
takes a mere fraction of the time required by the 
older methods. One great advantage of the gratings 
is that the relative wave lengths of the spectra can 
be measured by the micrometer with great accuracy. 
Moreover, the photographic plates can be kept in 
focus by an ingenious and simple device of the 
author’s invention. A photographic plate, sensitive 
throughout its length, is obtained by using a mix- 
ture of eocene, iodised collodion, and bromised 
collodion. Professor Rowland and Captain Abney 
are, we believe, at present engaged in preparing a 
new map of the solar spectrum, using a focus of 
18 ft. Professors Dewar and Liveing have for the 
last three years been prepariug a map of the uitra- 
violet spectrum ; but had they been able to employ 
Professor Rowland’s gratings they might, in Pro- 
fessor Dewar’s opinion, have finished it in three 
months. This map will soon be published by the 
Royal Society. In short, the new gratings will 
make a great advance in spectroscopic investiga- 
tions, and we may expect new light on the constitu- 
tion of the elements from their revelations. The 
average number of lines ruled on the metal is about 
14,000 to the lineal inch, but Professor Rowland 
has ruled 42,000, and might have ruled more had 
he required to do so. A diamond point is employed 
for the purpose. Some doubts having been ex- 
pressed as to the durability of the gratings in a bad 
climate, Mr. Warren de la Rue testified to the con- 
tinued brightness of a speculum plate which he 
had used at Oxford for thirty-seven years; and 
Professor Rowland remarked that if proper specu- 
lum metal made after the direction of Lord Rosse 
be employed he believed that the surfaces would 
be very durable. If too much copper were put 
into the alloy he would not, however, expect them 
to last so wel]. 
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FOREIGN TECHNICAL LITERATURE. 
THE Overland Summary (Calcutta, October 24) men- 
tions that since the 6th of that month, the city of 
Surat has been lighted by electricity. 


The Nouvelles Annales de la Construction (Paris, for 
November) contain plans and a detailed description of 
the works now in progress for the creation of a deep- 
water harbour in the roads of La Pallice, close to La 
Rochelle. 


a Meétallurgie (Paris, Nevember 13) announces the 
discovery of iron ore in the plain of Dauphiné, near 
Heyrieux. At a depth of 876 ft. a vein of hematite 
ore was found, which at present is known to be at 
least 26 ft. thick, and is calculated to contain not less 
than 50 per cent. of iron and manganese. 


It is announced by the Gaceta Industrial (Madrid, 
November 10) that silver has been discovered in the 
Valdeinfierno mine, about eight miles north-east of 
Linares. The vein is about 4 ft. thick, and some 
samples which have been assayed yielded 2.2 per cent. 
of pure silver. The average, however, is about .64 
per cent. It is found combined with blue and grey 
baryta, at a depth of about 310ft. The vein is 
believed to correspond with that of the celebrated old 
Palazuelos mine. 


The Giornale dei Lavori Pubblici (Rome, November 
15) describes at length, both generally and technically, 
the new Novara-Pino railway just opened for traffic. 
This line is of great importance, putting the port of 
Genoa into direct connexion with the St. Gothard 
Railway, and enabling it to become a formidable rival 
to Marseilles for the carrying trade from Central 
Europe to the East. 

The same paper states that a Bill has been prepared 
by the ministers Berti and Baccarini for the drainage 
of the Roman Campagna. It is proposed to entrust 
the work to a company. 


The Revue Générale des Chemins de Fer (Paris, 
October) contains the first part of an interesting 
memoir by M. Deghilage on the locomotives con- 
structed for the French railways during the years 1878- 
81. Altogether it appears 2344 engines were ordered 
by the French lines during the period named, and of 
these 1820 were placed in the hands of French firms— 
the remainder (524) being ordered of foreign makers. 
Of this last-named number the construction of 132 was 
undertaken by English, 340 by Austrian, and 52 by 
Belgian makers. The memoir includes illustrated de- 
scriptions of the new types introduced. The same num- 
ber of the Revue also contains an excellent illustrated 
account by M. L. Chenut of the various standard types 
of permanent way at present in use on English rail- 
ways. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 7. 

Tue iron trade in Pennsylvania has improved some- 
what during the past week or ten days. The facts in 
brief are these : Production is about equal to consump- 
tion. There are no stocks at furnaces, yards, or mills. 
Buyers are still in the belief that prices must decline 
owing to the resumption of a large number of idle mills 
in the west. No declining tendency is yet apparent, 
because of demand. To-day’s quotations for standard 
brands of foundry are 26 dols. to 28 dols ; No. 2 iron, 
24 dols. to 25 dols; grey forge, 22 dols. to 23.50 dols. 
The foundries and mills are working to full capacity 
in all parts bf the country, and there is no disposition 
to anticipate requirements on the part of buyers, and 
no desire on the part of manufacturers to force stocks 
upon the market. Bessemer iron has sold in a small 
way at 23.50 dols. delivered, but the large consumers 
will pay no more than 23 dols., and are confident that 
circumstances will put the price at that figure by 
the time they must buy. Scotch iron is very firm in 
this market, growing out of the exhaustion of stocks in 
the hands of consumers, and the urgency of require- 
ments for immediate wants. The latest reports from 
abroad show that shipments are very light, and stocks 
on the water are bought in advance. Merchant iron 
is the dullest on the list. Quotations are 24 to 2.6 at 
mill and 2.7 in a retail way at stores. Last week 
several offers were made by western parties to put iron 
in this market at 2.45 dols., which is below inside 
figures named by any eastern manufacturers. The 
ability to make such offers has unsettled eastern 
markets somewhat. Should it turn out that the western 
men are able to make and deliver iron at that figure, 
it will necessitate a revision of our card rates. Nails 
are in active demand for immediate delivery at 3.60 
dols. Late deliveries are quoted variously down to 
3.40 dols. The improvements in rolling mills and nail 
mill capacity has been so great that an over-production 
is thought possible and probable unless the consumptive 
requirements continue to expand as rapidly as six to 
twelve months ago. Muck bar is active at 41.50 dols. 
to 42dols. A sale of 10,000 tonsof bridge plate was made 
at a shading on 3cents for angles to 4 cents for beams 











and 4.2 cents for channels. The tendency of late is to 
‘*pool” purchases. The last heavy purchase of steel 
rails was 150,000 tons. Large transactions are con- 
templated both in steel rails and bridge building 
material. Plate and tank are more active within the 
past few days because of the low prices reached. Tele- 
graphic reports from western iron centres show a 
favourable condition of affairs, but the demand is not 
up to the expectations of most manufacturers. This is 
due to the fact that productive capacity is equal to all 
demands, and consumers do not feel it necessary to buy 
as far in advance as usual. 


ELECTRIC LIGHTING. 
By Dr. C. W. Stemens.* 
(Concluded from page 477.) 

Ir the mean distance of the lamps from the station be 
assumed as 350 yards, the weight of copper used in the 
complete system of conductors would be nearly 168 tons, 
and its cost 15,1207. To this must be added the cost of 
iron pipes, for carrying the conductors underground, and 
of testing boxes, and labour in placing them. Four pipes, 
of 10in. diameter eaeh, would have to proceed in different 
directions from the central station, each containing six- 
teen separate conductors of lin. diameter, and sepa- 
rately insulated, each of them supplying a sub-district 
of 1000 lights. The total cost of establishing these con- 
ductors may be taken at 37,000/., which brings up the 
total expenditure for central station and leads to 177,000. 
I assume the conductors to be placed underground, as I 
consider it quite inadmissible, both as regards permanency 
and public safety and convenience, to place them above 
ground, within the precincts of towns. With this expendi- 
ture, the parish of St. James’s could be supplied with the 
electric light to the extent of about 25 per cent. of the 
total illuminating power required. To provide a larger 
percentage of electric energy would increase the cost of 
establishment proportionately ; and that of conductor, 
nearly in the square ratio of the increase of the district, 
unless the loss of energy by resistance is allowed to aug- 
ment instead. 

It may surprise uninitiated persons to be told that to 
supply a single parish with electric energy necessitates 
copper conductors of a collective area equal toa rod o 
8in. in diameter; and how, it may be asked, will it be 








possible under such conditions to transmit the energy of | Y 


waterfalls to distances of twenty or thirty miles, as has 
been suggested. It must indeed be admitted that the 
transmission of electric energy of such potential (200 
volts) as is admissible in private dwellings would involve 
conductors of impracticable dimensions, and in order to 
transmit electrical energy to such distances, it is neces- 
sary to resort in the first place to an electric current of 
high tension. By increasing the tension from 200 to 1200 
volts the conductors may reduced to one-sixth their 
area, and if we are content to lose a larger proportion of 
the energy obtained cheaply from a waterfall, we mai 
effect a still greater reduction. A current of such high 
potential‘could not be introduced into houses for lighting 
purposes, but it could be passed through the coils of a 
secondary dynamo machine, to give motion to another 
primary machine, producing currents of low potential to 
be distributed for general consumption. Or secondary 
batteries may be used to effect the conversion of currents 
of high into » baie of low potential, whichever means may 
be found the cheaper in first cost, in maintenance, and 
most economical of energy. It may be advisable to have 
several such relays of energy for great distances, the 
result of which would be a reduction of the size and cost 
of conductor at the expense of final effect, and the policy 
of the electrical engimeer will, in such cases, have to be 
governed by the relative cost of the conductor, and of the 
power at its original source. If secondary batteries should 
become more permanent in their action than they are at 
the present time, they may be largely resorted to by 
consumers, to receive a charge of electrical energy during 
the daytime, or the small hours of the night, when the 
central engine would otherwise be unemployed, and the 
advantage of resorting to these means will depend upon 
the relative first cost, and cost of working the secondary 
battery and the engine respectively. These questions 
are, however, outside the range of our present considera- 
tion. 

The large aggregate of dwellings comprising the metro- 
polis of London covers about seventy square miles, thirty 
of which may be taken to consist of parks, squares, and 
sparsely inhabited areas, which are not to be considered 
for our present purpose. The remaining forty square miles 
could be divided into say 140 districts, slightly exceeding 
a quarter of a square mile on the average, but containing 
each fully 3000 houses, and a population similar to that 
of St. James’s. 

Assuming twenty of these districts to rank with the 
parish of St. James’s (after deducting the 600 shops which 
I did not include in my estimate) as central districts, 
sixty to be residential districts, and sixty to be compara- 
tively poor neighbourhoods, and estimating the illumina- 
ting power required for these three classes in the propor- 
tion of 1 to # to 4, we should find that the total capital 
expenditure for supplying the metropolis with electric 
energy to the extent of 25 per cent. of the total lighting 
requirements would be : 


14,160,000 
or say 14,000,000/., without including lamps and internal 


ings. 
Po cate the same system over the towns of Great 
* Address delivered before the Society of Arts. 








Britain and Ireland would absorb a capital exceeding 
certainly 64,000,0002.,, to which must be added 16,000,000/ 
for lamps and internal fittings, making a total capital 
expenditure of 80,000,000/. Some of us may live to see 
this realised, but to find such an amount of capital, and 
what is more important, to find the manufacturing 
appliances to produce work representing this value of 
machinery and wire, must necessarily be the result of 
oer years of technical development. If, therefore, we 
see that electric companies apply for provisional orders to 
supply electric energy, not only for every town through- 
out the country, but also for colonies, and for foreign 

arts, we are forced to the conclusion that their ambition 
is somewhat in excess of their power of performance; and 
that no provisional order should be granted except con- 
ditionally on the work being executed within a reasonable 
time, as without such a provision the powers granted 
may have the effect of retarding instead of advancing 
electric lighting, and of providing an undue encourage- 
ment to purely speculative operations. 

The extension of a district beyond the quarter of a 
square mile limit would necessitate an establishment of 
unwieldy dimensions, and the total coat of electric con- 
ductors per unit area would be materially increased ; but 
independently of the consideration of cost, great public 
inconvenience would arise in consequence of the number 
and dimensions of the electric conductors, which could no 
longer be accommodated in narrow channels placed below 
the kerbstones, but would necessitate the construction of 
costly subways—veritable cava electrica. 

The amount of the workin charges of an establishment 
comprising the parish of St. James's would depend on the 
number of working hours in the day, and on the price of 
fuel per ton. Assuming the 64,000 lights to incandesce 
for six hours a day, the price of coal to be 20s. a ton, and 
the consumption 2 1b. per effective horse power per hour, 
the annual charge under this head, taking eight hours’ 
firing, would amount to about 18,300/., to which would 
have to be added for wages, repairs, and sundries about 
6000/., for interest with depreciation at 74 per cent., 
13,300/., and for general management say 3400/., making 
a total annual charge of 41,000/., or at the rate of 12s. 94d. 
per incandescence lamp per annum. ‘To this has to be 
added the cost of renewal of lamps, which may be taken 


f | at 5s. per lamp of 16 candles, lasting 1200 hours, or to 9s. 


per annum, making a total of 21s. 94d. per lamp for a 
ear, 

In comparing these results with the cost of gas lighting, 
we shall find that it takes five cubic feet of gas, in a good 
argand burner, to produce the same luminous effect as 
one incandescence light of 16-candle power. In lighting 
such a burner every day, for six hours on the average, we 
obtain an annual gas consumption of 10,950 cubic feet, 
the value of which, taken at the rate of 2s. 8d. per thou- 
sand, represents an annual charge of 29s., showing that 
electric light by incandescence, when carried out on a 
large scale, is decidedly cheaper than gas lighting at pre- 
sent prices, and with the ordinary gas burners. 

On the other hand, the cost of establishing gas works 
and mains of a capacity equal to 64,000 argand burners 
would involve an expenditure not exceeding 80,000/. as 
compared with 177,000/. in the case of electricity, and it 
is thus shown that although it is more costly to establish 
a given supply of illuminating power by electricity than 
gas, the former has the advantage as regards current cost 
of production. 

tt would not be safe, however, for the advocates of 
electric lighting to rely upon these figures as representing 
a permanent state of things. In calculating the cost of 
electric light, I have only allowed for depreciation and 5 
per cent. interest upon capital expenditure, whereas gas 
companies are in the habit of dividing large dividends, 
and can afford to supply gas at a cheaper rate by taking 
advantage of recent improvements in manufacturing 
operations, and of the ever-increasing value of their by- 

oducts, including tar, coke, and ammoniacal liquor. 

urntrs have, moreover, been recently devised by which 
the luminous effect for a given expenditure of gas can be 
nearly doubled by purely mechanical arrangements, and 
the brilliancy of the light can be greatly improved. 

On the other hand, electric lighting also may certainly 
be cheapened by resorting, toa greater extent than has 
been assumed, to arc lighting, which, though less agree- 
able than the incandescence light for domestic purposes, 
can be produced at less than half the cost, and deserves 
on that account the preference for street lighting, and for 
large halls, in combination with incandescence lights. 
Lamps by incandescence may be produced hereafter at a 
lower cost, and of a more enduring character. 

Considering the increasing public demand for improved 
illumination, it is not unreasonable to expect that the 
introduction of the electric light to the full extent here 
contemplated would go hand-in-hand with an increasing 
consumption of gas for illuminating and for heating pur- 
poses, and the neck-to-neck competition between the 
representatives of the two systems of illumination, which 
is fikely to ensue, cannot fail to improve the quality, and 
to cheapen the supply of both, a competition which the 
consuming public can afford to watch with complacent 
self-satisfaction. Electricity must win the day as the 
light of luxury ; but gas will, at the same time, find an 
ever-increasing application for the more humble purposes 
of diffusing light. oF a 

In my address to the British Association, I dwelt upon 
the capabilities and prospects of gas, both as an illuminant 
and as a heating agent, and I do not think that I was 
over sanguine in predicting for this combustible a future 
exceeding all present anticipations. It can be shown that, 
by a judicious arrangement of gas burner, the heat of the 
products of combustion in the flame can be utilised he 
various simple and efficient means, to raise to a hig 
temperature the air-supporting combustion. By thus 
intensifying the temperature of the flame its luminosity is 
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nearly doubled, while at the same time it gives out white 
instead of yellow light. 

Lalso called attention to the advantages of gas as a 
heating agent, showing that if supplied specially for the 
yurpose it would become not only the most convenient, 
ut by far the a form of fuel that can be supplied 
to our towns. Such a general ~~. of heating sepa- 
rately from illuminating gas, by collecting the two gases 
into separate holders during the process of distillation, 
would have the beneficial effects : f rd 

1. Of giving to lighting gas a os illuminating power. 

2. Of relieving our towns of their most objectionable 
traffic, that in coal and ashes. 

3. Of effecting the perfect cure of that bugbear of our 
winter existence—the smoke nuisance. — 

4. Of largely increasing the production of those valu- 
able bye products, tar and ammonia, the annual value of 
which already exceeds by nearly 3,000,000/. that of the 
coal consumed in the gas works. 

The late exhibitions have done good work in arousing 
public interest in favour of smoke abatement, and it is 
satisfactory to find that many persons, without being 
compelled to do so, are now introducing rere smoke- 
less arrangements for their domestic and kitchen fires. 

The Society of Arts, which for more than 100 years has 
iven its attention to important questions regarding public 
Frealth, comfort, and instruction, would, in my opinion, 
be the proper body to examine thoroughly into the ques- 
tion of the supply and economical application of gas and 
electricity for the purposes of lighting, of power produc- 
tion, and of heating. They would thus pave the way to 
such legislative reform as may be necessary to facilitate 
the introduction of a national system. 

If I can be instrumental in engaging the interest of the 
Society in these important questions, especially that of 
smoke prevention, | shall vacate this chair next year with 
the pleasing consciousness that my term of office has not 
been devoid of a practical result. 


WILKINSON’S TRAMWAY LOCOMOTIVE. 
To THE Epitor OF ENGINEERING. 

Sir,—Referring to the paragraph anent the recent trial 
of the “‘ Wilkinson” engine on the Huddersfield tramways 
published in your issue of the 17th instant, and which, to 
say the least of it, is misleading and would appear to 
have been inspired by a competitive firm as a means 
to an end, I enclose herewith slips from two of our local 
papers (also of the 17th instant), from which I would ask 
you, in simple fairness to the inventor of the engine, to 
publish in your next impression such extracts as will dis- 
abuse | wrong impression formed by those of your 
readers who may have failed to read between the lines of 
the paragraph referred to. 

For myself, as engineer for the tramways, I may say 
that the statement as to workmen having fom engaged 
since the trial of the engine “‘ pulling the line to pieces” 
is not true, 





Yours very respectfylly, 
R. 8, DvGpDaALe. 

Town Hall, Huddersfield, Nov. 22, 1882. 

To THE Epiror oF ENGINEERING. 

Sir,—In your issue of the 17th inst., page 485, under the 
head of ‘Steam Tramway Notes,” I find the following 
remarks concerning “‘ Wilkinson's” engine and this cum- 
pany’s lines : 

Huddersfield.—“‘ The escape of steam and fire from the 
chimney being excessive.” 

Nottingham.—‘‘ Here no better results were obtained, 
the same display of sparks from the chimney taking place 
when the engine attempted the steeper inclines. In this 
case the Town Council has decided not to allow steam en- 
gines to be used at present, and no doubt a large sum of 
pn, ae be expended before the line is got into working 
order,” 

The above statements, so far as they relate to Notting- 
ham, are not correct. 

No fire, steam, or sparks esca from the engine. 

The Town Council of Nottingham has given its consent 
to the use of the engine referred to. 

he permanent way is in excellent condition, and in a 
very short time the engine will be doing its regular 
service ; without any expenditure of money, to get the 
lines into working order, beyond the cost of readjusting 
two pairs of points. 

In view of the use of steam, Major-General Hutchinson 
made a special inspection of this company’s lines on the 
27th January, 1882, and on the 4th February, 1882, the 
Board of Trade granted its authority for the use of 
mechanical power on them. 

_ On the 80th of October last Major-General Hutchinson 
inspected the Wilkinson engine at work, and approved it. 

The only order he made referring to the fitness of the 
rails for the use of steam was the readjustment of the 
points above mentioned. 

In justice to the shareholders of this company, I ask 
you to be kind enough to insert this letter in your next 
issue, 

T am, Sir, yours faithfully, 
Gipeon Herpert, Secretary and Manager. 

Nottingham and District Tramways Co., Limited, 

Church Gate, Nottingham, Nov. 21, 1882. 


To THE Eprror or ENGINEERING. 

Str,—In your issue of the 17th inst., under the heading 
of “Steam ‘Tramway Notes,” we find some of the state- 
ments anent our engine are not correct, and are injurious 
to our interests in the future, and beg to ask if you will 
insert these corrections in justice to ourselves. 

Under the heading of ‘‘ Huddersfield,” in reference to 
the car being protected by a glass framework, &c., we 
beg to say that that was ordered by the Board of Trade 
inspector at Blackburn, also at Wigan, and the Hudders- 





field Company have only copied what he ordered at those 
places, General Hutchinson has made his official inspection 
of this line and engine, as you will see from the enclosed 
slip from Huddersfield Examiner. In reference to the escape 
of fire from chimney being excessive, we admit that with a 
newly lighted fire, lighted with timber, and the engine 
ascending the steepest gradient of any line in the kingdom 
(Lin 114) with a car behind it, loaded with considerably 
more men than the regulation number it is constructed 
to carry, the engine might send out a spark or two, as for 
some time after fire lighting there is always some light 
charcoal in the furnace, the residue of the timber used. 

Wheels Slipping.—This is untrue ; on Thursday last, at 
the official inspection, the engine mounted the Chapel 
Hill, 1 in 114 (the steepest gradient of any tramway in 
Great Britain) with an overloaded car, starting and 
stopping midway in the hill twice, without a slip of the 
wheels, in the presence of, and to the entire satisfaction 
of Major-General Hutchinson. 

Nottingham.—The engine tried here was under pre- 
cisely similar conditions as the before-named one, but the 
gradient is 1 in 13, 880 yards in length, and the official 
inspection was of the most satisfactory kind as far as the 
engine was concerned. Major-General Hutchinson pro- 
hibited the company from using the engine until some 
worn-out points and crossings, now in use for horse-drawn 
cars, were replaced with new ones, which is now being 
done; the corporation never having interfered in the 
least, as stated. 

Norwood.—We are in no wise responsible for any state- 
ments that have appeared in the Limited Liability Review, 
or any other financial paper, and we do not know even 
who the authors of them are. 

We would, with your permission, call attention to the 
fact, that although we have not yet advertised our engine, 
nor solicited a single order, we have no less than sixty- 
five of them on order at the present time, and having had 
engineers from all parts of England and the Continent 
over to examine the working and construction of them, 
and who have pronounced one unanimous opinion, we 
feel that it is just possible that we may hold our own 
without in any way running down the engines built b 
others. As the before-mentioned statements going fort: 
to the world through the medium of your valuable paper 
are calculated to damage the now well-earned reputation 
of our engine, we again ask if you will give the same 
publicity to this letter as you have accorded to the above 
statements, and obli 

Yom faithfully, 
WILLIAM WILKINSON 
for WILLIAM WILKINSON AND Co., LIMITED. 
Holme House Foundry, Wigan, 
November 22, 1882. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—The pig-iron warrant 
market was again dull last Thursday, and prices declined 
one penny per ton. Only a moderate amount of business 
was done. Transactions were reported on_ forenoon 
’Change at from 49s. 104d. to 49s. 114d. cash, also at 
50s. 1d. up to 50s. 3d. one month, and the closing quotations 
were sellers 50s. and 50s. 3d. cash and one month respec- 
tively, and buyers near. Business was done during the 
afternoon market at from 49s. 11}d. to 49s. 11d. cash, and 
at 50s. 2d. to 50s. 14d. one month, the market closing with 
buyers offering 49s. 11d. cash and 50s. 14d. one month, 
and sellers near. Friday’s market was also quiet and 
inactive, but steady, and prices receded 1d. per ton from 
Thursday’s closing quotations, and on the week there 
was a decline of 1d. per ton. Business was done during 
the forenoon at 49s. 11d. to 49s. 10}d. cash, and at 50s. 14d. 
one month; and at the close of the market there were 
buyers offering 49s. 104d. cash and 50s. 14d. one month, 
and sellers near. The quotations in the afternoon 
ranged from 49s. 1ld. to 49s. 10d. cash, and from 
50s. 14d. to 50s. 1d. one month, and the market closed 
with buyers offering 49s. 10d, cash and 50s. O}d. one 
month, and sellers wanting 4d. more per ton. The 
warrant market was somewhat dull on Monday, and 
in the course of the forenoon there was a reduction in 
prices to the extent of 64d. per ton, while in the course of 
the afternoon an additional 1d. per ton was lost. Towards 
the close, however, there was a recovery to the extent of 
3d. per ton, the final quotations showing a reduction of 
4d. per ton since Friday’s close. Business was done on 
forenoon ’Change at from 49s. 9d. down to 49s. 4d. cash, 
also at 49s. 11d. down to 49s. 8d. one month, and at the 
close of the market there were buyers offering 49s. 5d. 
cash and 49s. 74d. one month, and sellers near. Trans- 
actions were reported during the afternoon at from 
49s. 4d. down to 49s. 3d., and again up to 49s. 6d. cash, 
and from 49s. 7d. up to 49s. 9d. one month, and the close 
was sellers wanting 49s. . cash and 49s. 94d. one 
month, and buyers near. esterday’s market was very 
flat in consequence, in a great measure, to the reported 
financial difficulties of two extensive French concerns, 
and prices fell to the extent of 7d. per ton. There were 
transactions during the forenoon at from 49s. 7d. down to 
49s, 24d. cash, and at 49s. 9d. down to 49s. 54d. one 
month, the close being buyers at 49s. 3d. cash and 
49s, 6d. one month, and sellers near. In the afternoon 
the range of quotations was from 49s, 24d. down to 
48s. 104d. cash, and from 49s. 44d. down to 49s. 1}d. 
one month, and at the close of the market buyers 
were offering 48s. 11d. cash and 49s. 2d. one month, 
and sellers asking 1d. more per ton. Business was 
done this forenoon at from 48s. 11d. up to 49s. Id. 
cash, also at 49s. 14d. up to 49s. 34d. one month, 
and the closing quotations were : Buyers, 49s. 1d. cash 
and 49s. 34d. one month, and sellers near. Prices were 
still somewhat firmer in the afternoon, business being 
reported at from 49s. 1d. up to 49s. 3d. cash, and at 





49s. 34d. up to 49s. 54d. one month; and at the close of 
the market there were sellers wanting 49s. 3d. cash and 
49s. 6d. one month, and buyers offering $d. per ton less, 
There is a great absence of speculation at present outside 
of the ordinary market, and the consequence is that in 
the market proper there is a marked want of animation ; 
still, the home trade continues to be very active ; indeed, 
some persons will have it that the iron trade generally 
never was in a more satisfactory condition. At the same 
time the demand for shipping brands from all quarters is 

uieter than it was a short while since. As regards the 
shipping branch of the trade, it should be stated that there 
is at the present moment a scarcity of orders all round ; and 
it is worthy of remark that the position of the American 
market is not so encouraging as it was recently. Some of 
the special brands of makers’ iron are still very scarce, 
and the late quotations are still demanded, and in 
a number of cases even obtained, while in others 
even higher prices have to be paid in order to 
secure early delivery. The number of blast fur- 
naces in actual operation has been reduced during 
the past week to 114, on account of one having been 
damped down at Calder Iron Works. The hematite 
iron market is exceedingly dull, and little or no business 
is reported. The arrivals of Cleveland pig iron were on 
an unusually small scale last week, amounting to only 
639 tons, as against 6930 tons in the corresponding week 
of last year. Up till last Saturday the total imports from 
Middlesbrough into Grangemouth amounted to 223,€54 
tons, or 51,267 tons under the imports for the same period 
of last year. Last week’s shipments of pig iron from all 
Scotch ports reached a total of 11,316 tons, as compared 
with 11,153 tons in the corresponding week of 1881. To 
the United States there were sent 1925 tons ; to Canada, 
335 tons; to Australia, &c., 550 tons; to France, 370 
tons; to Italy, 1802 tons; to Germany, 1190 tons; to 
Holland, 470 tons ; to Spain and Portugal, 470 tons ; and 
lesser quantities to other places. Already the exports 
since last Christmas are very nearly 50,000 tons in excess 
of what they were in the corresponding period of 1880-81. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood yesterday at 616,452 tons, the reduc- 
tion for the week being 1178 tons. 


Rumoured New Venture by Messrs. John Elder and Co.— 
It is understood that negotiations have been opened by 
Mr. William Pearce, of John Elder and Co., shipbuilders 
and marine engineers, Glasgow, with the representative 
of the Earl of Eglinton for the acquisition of a portion 
of ground on the Inches at Ardrossan, with the view of 
starting a branch shipbuilding establishment, where a sufii- 
cient depth of water might be obtained for launching and 
fitting out vessels of the largest class of men-of-war. 


Gaslighted Buoys for the Forth.— Yesterday morning an 
unusually large malleable iron buoy arrived from the 
Forth at Port-Glasgow, for the purpose of being filled 
with compressed gas at the gas works of the Clyde Light- 
houses Trust erected some time ago at that port. The 
Northern Lighthouses Commissioners have resolved to 
make a trial of gaslighted buoys on the system now being 
carried out by Bintech’s Patent Lighting Company. 


Gaslighted Trains.—For a number of months there 
has been running on the Greenock line of the Glasgow and 
South-Western Railway system a train of about a dozen 
vehicles in which the same kind of gas is used as the 
lighting agent, the raw material being American petro- 
leum or crude shale oi]. That train has been such a great 
success that the Glasgow and South-Western Railway 
Company have just started to run two trains, lighted in 
the same way, on the main line between Glasgow and 
Carlisle, rié Dalry. It is very probable that most of the 
other main line trains will be lighted with compressed gas. 


Institution of Engineers and Shipbuilders.—Last night 
the second general meeting of the twenty-sixth session of 
this Institution was held—Mr. John Henderson, Jun., 
vice-president, in the chair. In taking the chair, Mr. 
Henderson referred to the bereavement sustained by the 
president, Mr. James Reid, in the accidental death of his 
son, Mr. James Reid, Jun., who was also a member of 
the Institution. It appeared to the council that under 
such peculiarly distressing circumstances the meeting 
should be adjourned for a week, and he moved accord- 
ingly. Mr. J. L. K. Jamieson seconded the motion, 
which was adopted unanimously. -On the motion of Mr. 
G. G. Copestake (of Diibs and Co.), seconded by Mr. 
John Mayer, it was also unanimously agreed to forward 
a letter of condolence to the president, and the council 
was instructed to see that done. On learning of this sad 
bereavement, many engineers in .all parts of the world 
will doubtless feel much sympathy with Mr. Reid. The 
death of young Mr. Reid occurred on Sunday, after an 
amputation in one of his lower limbs rendered necessary 
through an accident from a gunshot, while he was out with 
a shooting party on the moors in Perthshire last Friday. 








THe Fortu Bripce.—The late Astronomer-Royal, in 
a letter recently commented upon by us, stated his con- 
viction that as ‘‘the citizens of London in the church- 

ard below” would not feel themselves in perfect security 
if the 1700 ft. steel girders of the proposed Forth Bridge 
were stuck up on rh at St. Paul’s, therefore, ‘‘ we may 
reasonably expect the destruction of the Forth Bridge in 
a lighter gale than that which destroyed the Tay Bridge.” 
Another great authority on bridge building, the Newbury 
News, has carried the matter a step further in the follow- 
ing paragraph: “The well-known firm of Messrs. 
Falkiner and Tancred, of London, in conjunction with 
Messrs. Arrol, of Glasgow, have cktained the contracts 
for the building of the Forth Bridgs#better known as the 
Tay Bridge, the disaster to which created such a sensa- 
tion throughout the country.” Sir George Airy will feel 
now that his worst anticipations have been realised, even 
before the bridge was commenced. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 
ComPitep sy W. LLOYD WISE. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

NOVEMBER 20, 1882. 

In the Cases of Inventions communicated from Abroad the 
Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. | 





Nos. 
and 
Dates. 


wis 
5417 


5418 | 
5419 | 
9420 


5421 | 


9422 


5426 | 


5427 | 
5428 | 
5429 | 
5430 | 
5431 
9432 | 
9433 


9434 | 
5835 | 


5436 | 
Nov.15) 


NAMES, &., 
OF APPLICANTS. | 


| 


ABBREVIATED TITLES, &. 





Justice. Hofman. 
R. a Wolver- 


hampto 
Morgan Brown. 
‘Davi 


vis. 
Redfern. Klein. 
Allison. Guyon et 


Dyrof. 
H. Woodward, London. 
H. Woodward, London. 
W. Pepper, Kingston- 


J. Thomas, London. 
W. J. George, Birming 


ham. 
| Fe “Johns, New 
kK. nat Dance, Chadwick 


5. M. M Bixby, New York. 
Boult. afore 


W. Booth 
8. Hulme, Manchesier.| Wi 


R. J. 8. Joyce, London. 
C. R. Stevens, Lewis- 


ham, Kent. 
G. A. Biddis, Newbury, 


Berks. 
GST | ME, ant 0. B Beal, 


5438 | 


5443 | 


5445 | 


R. E B. Crompton, | 


| Spindle mountings of spinning ma- 
| _ chinery. 
‘| Self-emptying centrifugal machines. 


| 
z Maynes, Manches- | 


J. ‘Susie, Apperley | 
Bridge, Yorks. } 
T. Sowler and W. 

Pattison, Manches- | 


Wetter. Boulenger. | 


5446 | F. J. Austin, London. 


5447 
5448 
0449 


5450 


G. and E. Atkins, Bir- 


mingham. 
J. H. Hida, Wrexham. 
F. Asthower and T. | 
Bicheroux, Annen, | 


Germany. 
Thompson. Horsnell | 
and Murphey. 
Lake. Wilkinson. | 
L. Williams and D. 
Edwards, Cardiff. | 
E. NX. Molesworth- | 


rnwall. 
Wetter. Godet. 
A. ory New York, 
U.S.A. 
. Berry, Gloucester. 





3458 | t ’ Scourtield, London. 
| W. Mack 


5467 
5468 


5471 
5472 
5473 


5474 
A75 


5476 
o4 


5478 | 


5479 | 
5480 | 


5481 | oak Clark. * Closson. 


Nov.18) 


vase 


J. 


Glasgow. 
W. Keen, London. 
Lake, Livermore. 
Lake, Wiedersheim. 
Edwards. Marzari, 
Manucci, & Noce. 
De H. Dew- 
hurst, and R. Corn- | 
Skipton. | 


enzie, 


Yorks. 
J. Longmore, Liver- 


1. 
Thompson. West. 
J. Deva, Worcester. 
W. J. Fraser, London. 


Mewburn. Bozzi. 

8. Hawksworth, Scar- 
borough. 

T. Williams, London. 


W. W. Taylor, Ripon. 
G. R. Snowden and 0. 
| Ball, Bradford, Yorks. 
|B. T. Pawley, Cardiff. 
| C._Cizzio, Usesones, | 
| 5 —— 
. He ‘oe 
Hudderstida, 
Howard. Howard. 
P. G. B. Westmacott. 
| — - upon - | 


R. Young, Glasgow, 


| Pulverising sand, &c, 
| Steam valves, 


| Utilisation and residues of cotton- 


| Manufacture of potash and soda. 
| Mills for grinding grain. 


Lubricator attachments. 
Bolts and nuts. 


Fastening buttons. 

Card scoring. 

Umbrella caps. 
Thermo-electric generators. 
Secondary battery electrodes. 
Steering vessels, &c. 
Lithographic machines. 
Envelopes, 


Railway lamps, &c. 
Tricycles, &c. 


| J. 
pred 8. Slater, Oldham. 





Steam gueting. (Complete specifica- 


Liquid ins bottles, 
Picture fram 

Musical instruments, 
solution. 
Ornamental lace edging. 
Heating and ventilating, &c. 
Putty. 

Preservation of milk, &c, 


Conduction of electric currents. 


Lithographic printing stones. 
Extraction of salt, &. 


Cigarettes. | 
Web-printing and folding machines. | 





Ornamental aan ne gr a. 


Disinfecting apparatus, 
a iding quenlions and ~ han 


| Anchors. se 
| Bolling mills 


| Filtering apparatus, 


Sewing machines | 

i>! the displacement of rail- 
Way wedges, «&c. 

| Construction of railways. 


Hydraulic pressure valves. 
Automatic railway door-fastener. 
Sounding depth of the sea. 


Chairs. 
Pencil-cases. 

Lathes, chucks, &e. 
Envelopes. 


Spinning machines, &c. 


seed oil, &c. 
Soap making methods. 
Basting mi 
Wheels > &. 
Pianofortes 
Metallic bedsteads, &c. 
meine, mordanting, and dyeing 


Pavemeits or surface coverings, 


Self- ene lever weighizg ma-|' 


Printing machines, 
Looms for weaving. 


Ships’ hatches. 
Motor engines, 


| Mules for spinning, &c, 


| Tobacco. 
Coal tipping, &c. 


"Nos, 
and 
Dates. | 


| NAMES, &., 
| OF APPLICANTS, 


ABBREVIATED TITLES, &c, 





| Nov.18) 


W. Fi 
J. and ' Kitbaliy, | 


3483 | 
“ | 
J. = ar, Westmin- 


5485 | 


5486 | C. 3 Warner, London. | meiete animal fibres, &c., water-|| 
&¢. (Complete speci ijication). 
Warps, | 


5487 | R.L. Hattersley, and | 
| yr. wood, 
— Yo rks. 

5488 | T. r 

5489 | T. Hancock, Wolver- | 


o Wee ton. 
5490 c. Wheeler.” Newbury. | 
oan | Wetter. Ronekin, 


td if B. Trueman, Gan a. 


5494 | sia “and J.C. Boswell, | 


5495 | W. BF F, EIphinstone, 
Mussel N. 


&C.W. Vieeat and | 
Cottrell, London. 


Johnson, Bapterosses. 
a a, Newcastle- 


“Dalby, London.) 


Pianofo! 
| | Antoalng composition for ships’) 


| ranait te instruments. 

| slaying 
Administering injections, &c. 
| Screw bolts and nuts, &c, 


| Gaulking pipe joints, &c. 


| Bist light switches. 
Mixing and weighing tea, &c. 


Indicating the amount of money re-)) 


ceiv 
Electric arc lamps. 


| Stoves. 
Saggers. 
| Treatment of duff coal, &c. 
Railway sleepers. 


| Ladies’ dress bodice forms. 
| Self-acting buckets, &c., for grain. 


| Proportional reducing valves, 


B08 | Wilding.’ Stoleervk. 
5506 | Mewburn. Gouwbet. 
| Mewburn. Defrennes- 
| Bettremieuz. 
5508 | 
5509 | Groth. Gratzer. 
5510 | J. 


5511 | Wall, Kliabiill. 
5512 | Malet. Malet. 
5513 | Gedge. Richard. 


5514 | M 
5515 | L. Wolff, London. 
5516 | Lake, Carmien. 


5517 | a Bellew and | 


5518 ave a 

5519 | Imray. Abdank- 
| Abakanowicz and | 

Roosevelt. 


Maynes, 
ester. 


. Levavasseur. 


Groth. Partly Mineur. 


Man- | 


| motive power. 


| Incandescent electric lamps. 
Manufacture of cocoa, &c. 
Rotary gas engine. 
Preparing asbestos, 


Architectural ornaments, &c. 
Production of magnesium, aluminium, 


&o. 

Gas motor engines. 

| | as at sea, 
2 pot ll wool, &c. 


ture of cast tubes, 
pencil marks, &c. 








eat, &c. 
| ornamental nails, buttons, &c, (Com- 
plete specijication). 
| Distribution of electricity. 
| Integrating apparatus. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
I.—Announced November 17. 





No. | 


Name. No. Name. 





1882 | 


1882 
5193 


4462 | McPhail. 
5 | Ward. 
Aronson. 
5 | Tweedale. 
| Mangnall. 
— 


oel. 
| Woodley & 
| Joel. 
5  Ganter. 
Gedge 
Bollack & 
| ayer). 
| Fox and 
Wheeler. 5215 | 
Cranston 
(Wood). | 


5195 | 
5201 | 
5208 | 
5207 
5209 | 
5211 | 
5213 | 


1882 
Whiteman 5219 | Johnson 
(Eberts & | (Mignon & 
_ | Rouart). 


Walker and 
| Walker. 
5225 | Weatherhill. 
5227 | browett and 
Lindley. 
Wetter 
| (Ridel). 
5233 | eae 
We coher Brown 
(Kruse and | — 
Breying). | 5235 | Ba 
Pey ton and | 5237 ieee 
urley. 5239 | Boult 
(Heiser). 


Lee). 
Whiteman 

(Clawson). 
Wrigley and 

Robertson. 
Healey. | 
Bonnefin. 5231 | 
— | 








Il.—Announced November 21. 





Name. No. | 


Name. No. | 





1882 | 
| Somzée. 5162 
Church 
(Brockett). 
Illingworth. 
Anderson and| 
Darling. 
Smith 
(Hallidie). 


jaser 
(Schlinck). 
| Boustead, 
Neville, & 
Holt. 
Moseley. 
Patterson. 
Olsson. 
Mewburn 
(Schaf- 
hauser). 
Muirh 
Brydges 
(Klauke). 
Andrews, 
Fiechter 


Weber a’ 
OS 7 - 


5166 | 











| Lorrain. 


| Wilding 


| Muller. 


| Little. 


Moerath. 5204 | rp. 
5206 | Belknap. 
5208 | Claret. 


5210 | Duncan. 


Alabaster & 
Gatehouse. 


Stollwerck 


(Martin & 

Segondy). 
Cockburn. 
Rushworth. 
Guttridge. 
Airey. 
Furness and 

Robertshaw. 

Lake 


(Standard 
Time Co.) 
Morgan- 
Brown 
(Gentzke). 
Barlow 
(Masson). 
Defries. 


Willard. 
Binns. 
Atkinson. 
Anderson. 
Imray 

as (Knudson). 


joys. 
Wi etter 
(Lovell). 
Schubert. 


Jones. 
—s & 


Formby. 








} fants or beans for use in carving || 


| 


| 9346 





Name. 


No. | Name. 





5259 | | Crisp. 
5261 | Barlow. 


5267 | Wright and 
Pethick. 


5269 | er — § 
For . 


| Wetter 
(Wachs). 

5273 | Henry. 

5275 | Lake (Vérat). 


5271 | 





| 





Knight. 
Brown, 
Kennedy. 
Walter. 
Scherer. 
Scott. 
Turner. 
Moerath, 
Mowatt. 
og 


Hougetts. 
Petri. 
Drake. 
Philli 
Blackhurst. 








1882 
5313 | Abel (Guh- 
rauer and 
Wagner). 
Wetter (War- 
| tng & Hyde), 
5317 | Hepworth. 
5319 Whitehead. 
5323 | Hannan and 
| Mills. 


5325 
5327 
5331 


5315 


Hogton. 

Gill. 

Wirth 
viene khart). 

5333 

5337 

5339 


Schoth, 


Brothers & 


| 

| 

| 

| Wood 

| (McLean 
a _ Rigg). 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT oF 
COMPLETE SPECIFICATIONS. 
For Particulars see Corresponding Numbers in Lists of 
Aplications for Patents. 





No. Naine. 


No. | 
| 


Name. 


No. | Name. 





| Wetter 
(Grant). 


3 | 


188 
5428 | 


Johns. 





1882 | 
Reynolds, 





NOTICES TO PROCEED. 


1,—Time for entering Opposition expires Friday, 
December 8, 1882. 





Name. 


No. | 


Name. 


Name. 





| | Jebb (Burr). 
Williams. 
2 Bouwens & 
| Voss. 
| Von Naw- 


| Henderson 
(Boyer). 
| Beauchamp. 
3335 | Yeates. 
| Holding. 
| Hirst. 

2 | Bennett. 
Bennett. 
Comings. 
Hughes. 
Peres 

(Hentze). 
| Haddan 
_ (Seymou r). 


Lid einrich). 
rliss. 


1882 
3544 


3823 
3826 


3836 
3954 | 





3993 | 
4089 | 
4619 


4667 


Laing. 

Lake 
(Judson). 

Deeley. 


| Haddan 


(Fernau 
and Co.) 
Brewer 
(Société 
Anonyme 
des Ateliers 
de Con- 
struction 
Mécanique 
et d Ap- 
pareils Elec- 
triques). 
Clark 
(Kay and 
Beath). 
ark 
(Lamb). 
Dredge. 
Friedrichs 
(Stuvinga). 
Barnes. 
Hopewell. 
Anson. 
Young and 
Neilson. 
| Jackson and 
Sheekey. 


Lampard and 
Coppen. 
Pritchard. 
Sturge. 
Heinisch. 
Freeman. 
Smethurst 
and Collins, 
Clarke. 
| Cochrane, 
Lynde. 
Varley. 
Varley. 
Varley. 
Boulton and 
Perrett. 
Fairfax. 
Goolden and 
Casella. 
Abel 
(Reuleuz), 
Thompson. 
Ellery and 
Gent. 
Richards. 
Pielsticker. 
| Alabaster & 
Gatehouse. 
Barlow. 
Bessemer. 
Aronson. 


5107 

5111 

5122 

5126 
5145 
5153 
5167 
5169 
5171 
5173 





11,—Time for entering Opposition expires Tuesday, 
December 12, 1882, 


Name. 


’ 
No. | 


Name. 


Name. 





Ayrton and 
Perry. 

Groth 
(Jtirgensen) 

Rate and 
Chattaway. 

Leadbetter. 

Harris and 
Cooper. 

Hattersley & 
Hill. 


Cook. 


Thompson 
(Payen & 
Sandron). 

Justice 


Chesw right. 





1882 | 
3465 
3466 | 


3520 | Li 


3534 | 
3539 
3551 | 


3553 
3590 
3593 


3599 
3689 
3715 
3726 
3734 
3735 | 
3760 
3796 
3362 
3972 
4057 


Somzée. 
Carus- Wilson 


Hill. 

Jowett and 
Page. 

Lake (Burck- 

hardt and 

Weiss). 


e 
(Decauville) 
Reddie 
ae ier). 
RiRequier). 


Taylor. 
Mansfield. 
Cunnack. 
McConnell. 
Hinde. 
Hancock. 
Blenkinsop. 
Alexander 
(Castner & 


__Castner), _ 


PATENTS SEALED, 


I.—Sealed November 17. 


Cavargna. 
Burras and 
Renton. 

Church 
(Brockett). 
Gruson and 
Handrick. 
Toussaint. 
Adams. 
Hart. 
Madge. 
Hope. 
Ward. 
Abrahams. 
Moseley. 
| Whiteman 


Whitemnn 
(Clawson). 

Bayle. 

Lake 
Standard 
"ime Co.) 

Henry. 

| Lake (Grant). 

5835 Allen. 





No. Name. 


No. | 


Name. 


No. | Name. 





1882 
2345 | Bickerton & 
Bickerton. 





Haywood. 
Marsden 
(Koch). 


188: 

2361 
2367 
2370 


2372 
2382 


| 
Macdougald. | 2384 





Brockie, 
Webb. 





' Gordon. 


| 
- | 
| Langdon. 
7 | Coyle 
aoe Rhodes. 
2405 | Hewson. 
2431 Muir, 
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Nov. 24, 1882. ] 









































No. Name. No. Name. No Name. 
1882 1882 " 1882 
2453 | Bonneville 2634 | Hill. 7 347 | Noel. 
(Lajeunesse] 2712 | Lake (Krizik | 3791 | Justice 
& Armant), & Piette). (ioaker- 
2454 | Bonneville 2747 | Hall. rghen). 
(Salomon 4] 2765 | Johnson 4025 | Hedges. 
Armant). (Anthony). | 4036 | Espeut. 
2475 | Culpin. 2879 | Johnson 4084 | Allen. 
2477 | Smith. (Anthony | 4088 | Stevenson. 
2524 | Jones. & — y).| 4093 | Howard and 
2529 | Doubleday. [| 3021 | Kin Bousfield. 
Gatehouse & | 3342 Wirth (Farb-] 4109 | Wenham. 
Kempe. ‘abrik, 4351 | Terlinden. 
2607 | Lindsay. vormals 4501 | Clark 
2624 | Slater. Brinner). (Groebli). 
I1.—Sealed November p a1. 
No. Name. No. | Name. No. | Name. 
1882 1882 | 1882 
2277 | Haddan 2525 | Bramall, 2837 | Chisholm & 
(Godard). | Bywater, | Chisholm. 
2400 | Bourdon, | and Teale, | 2989 | Kynoch. 
2406 | Hazard. 2530 | Ransford. 3049 | Searle. 
2408 | Lake (Gale). | 2537 | ke 3063 | MacEachran. 
2438 | Edwards | _ (Gruson). | 3151 | Wirth 
(Iwand). 2541 088. | (Junker & 
2439 | Boult 2548 | MacLellan. | Ruh). 
(Wiegand).} 2552 | Cook and [ 3177 | Lake 
2441 | Wetter Prosser, | (Roe). 
(Laporte). | 2564 | Moxon. 3527 | Sterling. 
2446 b 2587 | Davies. 3623 | Hayden. 
2461 e 2589 | Wirth 3810 | Shorrock and 
(Warren). | (Hunrath). Shorrock. 
2463 | Stead. 2709 | Bolton and | 3969 = 
2468 | Thompson Wanklyn. | 4247 
(Cottle). 2711 = ent \aShefield). 
2480 | Field. ns). | 4295 | Chipman. 
2481 | Thompson 2781 | mi (De la | 4569 | Pitt 
2515 | Dening. Roche). | (Francklyn) 
2517 | Field(Ujhely)} 2836 | Lake 
3521 | Day, ee | Gruson & | 
& Walker. Hellhoff). 
FINAL SPECIFICATIONS FILED. 
Nov. 11, 1882. Nos. 2220, 2221, 2224, 2227, 2228, 2232, 2233, 2234, 
2236, 2237, 2243, 2245, 2246, 2248, 2249, 2250, 
2251, 2254, 2262, 2264, 2202, 2300, 2457, all of 
the year 1882. 
o We 2257, 2258, 2263, 2267, 2280, all of the year 
1882. 
— - ~@ 1908, 2284, 2398, all of the year 1882. 
»o a © 2270, 2271, 2274, 2275, 2279, 2283, 2286, 2290, 
2317, 2378, 2391, all of the year 1882. 
os a 8 2288, 2295, 2299, 2307, 2315, 2320, 2366, 2413, 
all of the year 1882. 
o @& & 2305, 2306, 2310, 2311, 2312, 2313, 2314, 
2319, 2323, 2327, 2329, 2331, 2355, 2365, 2381, 


2307, 2403, 2428, 2473, 2608, all of the year 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 
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No. | Name. No. Name. No. | Name. 
1879 1879 | 
4509 | MacLeod. 4548 a a & ies | | Abel aaa 
4510 | Sipman. | 4575 | Rens 
4511 | Brown. 4549 | Bell. 4577 | Thorp and 
4518 | Jackson. 4550 | Wade and | Tasker. 
4519 | Ragot. | _ Dobson. 4582 | Macdonald. 
4522 | Bywater. 4551 | Kohlhofer. 4583 | — and 
4531 | Bowick and | 4553 | Malcolm. Wood. 
Bowick. 4556 | Roper. 4585 | xo 
4532 | Bonneville 4564 | Lake mm oa 
De St. | (Johnson). | 4588 | uster 
riz). 4566 | Lines. 4590 | | som 
4537 | Hunt 4568 | Orr. 4592 | Darling. 
(Kershaw). | 4569 | Price. 4593 | Moseley. 
4543 | Whitaker. 4571 | Robinson. 4595 | Sharp. 
4544 | Newlands. 4572 | Lake 4596 Kesseler 
4547 | Wolff | “(Holmes & | (Wever & 
(Hoy bye). Greenjield). Cniittel). 
II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. | Name. No. Name. No. Name. 
1875 1875 1875 | 
8853 | Brownhill & | 3912 | Spencer. 3927 | | Bow. 
Smith. $913 | Brownhill & | 3928 | Jackson and 
3861 ke Brownhill. Jackson. 
(Brown). 3914 | Kenyon. 3929 ke 
8865 | Handyside. | 3018 | Storey and (Squier). 
3886 | Casson. Storey. 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED 
No. | Name. No. Name. No. Name. 
1879 1879 1879 
4632 | Clare. 4842 | Bayliss, 4763 | Siemens 
4634 | Clark (De Thomas, & (Siemens). 
Barbaran). Slaughter. | 47 Gatehouse, 
711 | Clark (Cary). 4856 | Winder. 4674 | Goodwin. 
4644 | Engel 4974 | Thompson. ]| 4822 | James and 
) mao 4677 | Keith. Jackson. 
, and | 4681 | Whittle. 4829 | Oldham, 
Leser). 4747 Int hole 4732 | James. 
n). 4736 | Campicn. 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 




















DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
No. Name. No. Name. No. | Name. 
1875 1875 1875 | 
4200 | Lowe and | 4026 | Lake (Du | 3991 | McGregor. 
Lamb. Bois). | 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING NOVEMBER 18, 1882, 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics, 

Copies of ae may be obtained at 38, Cursitor-street, 
' me, E.C., either personally, or by’ —_, enclosing 
— tof price and postage, and addressed to Mr. H 

ACK. 


. READER 


1880. 
1346. To’ © Boats, &c.: W. R. Lake, London. 
- L. Lay, Paris). [4d.)—In the detachable magazine for a 
© boat the means for cushioning the striking rod, and also 
the application in a torpedo boat of an electrical or electro- 
magnetic engine connected by a cable to a dynamo-electric machine 


the supply of steam both from the dome H and the auxiliary 
boiler A. (April 8, 1882). 


1707." A se Ag jg? ho. Organic ~~ 
&c.: B. H. illiamson, and W. Fair- 
wea — ed. }—Endless carrying webs or bands 


are fitted over each other within a drying-house, and mounted 
teeny, on chains or wire ropes passing over driving wheels. (April 11, 


1712, Lamp Burners: W. Lighbody, Edinburgh. 

. 8 Figs.)—A single slot is substituted for t e double slot in 

double wick burners with inner and outer domes, and the perfo- 

rated air ri tor where it surrounds the wick tubes is arranged 
trianglewise. (April 11, 1882). 


1713. Electric Arc Lamps: J. Brockie, London. 
(6d. 3 Figs.|—Fig. 1 illustrates = peincipal feature of the inven- 
tion. The armature B of the regulating solenoid A has not, as is 
usual in electric lamps, a positive connexion with the brake or 
escapement lever C, but on the contrary operates it either by 





at the shore or other station for effecting the propulsion of the 
said boat, are disclaimed. (October 18, 1882). 


1881. 
2038. Electric-Ligh' Apparatus: H. J. Haddan, 
London. (R. J. Giilcher, slike Biala, Austria). [(4d.}—The 


arrangement of electric lamps in lel circuits so that the 
lamps are automatically and reciprocally regulated, and also 
— plication of one or several ropes or cables of insulated or 
wires or wire strings for the of an equal distribu- 
on of the electric current among the different lamps, so that by 
means of these wires or wire strings a portion of the current is 
branched off for each lamp, are disclaimed, (October 18, 1882). 


1882. 

1282. Breech-Loading Firearms: L. Gye, London. 
(6d. 9 Figs.\—The hammers work horizontally at different 
levels, and the firing pins are inclined upwards and downwards to 
bring their forward ends in a line with the centre of the barrels. 
The breech-block turns on a vertical hinge joint to one side of the 
barrels, and has a plate extending backwards from it, at the 
bottom, carrying a lock or locks. Safety bolts are mounted at 
the back face of the breech-block and a longitudinal sliding bolt 
with an incline upon it controls the position of these safety bolts. 
(March 16, 1882). 


1432. Flushing Tanks: W. Bartholomew, London. 
(6d. 5 Figs.}—The tank has a pipe ascending from a box or 
receptacle snadion to a drain, up through the bottom of the tank, 
to some distance from the top, the ends of the pipe being trumpet 
shaped. The top end is covered with a bell supported with its 
mouth at a short distance from the bottom of the tank, so that 
there is a free passage beneath it, or the pipe itself may be bent 
over to nearly the bottom of the tank. (March 24, 1882). 


1619. Carbon Conductors for Electric Lamps: W. 
e, London. (H. S. Maxim, New York, U.S.A.) 

(6d. 5 Figs.|—Continuous lengths of carbon filaments for in- 
candescence lamps are formed in a press, shown in the illustration. 
A quantity of plastic carbonisable compound, such as finely 
powdered retort carbon and coal tar, is introduced under the 
plunger of the lower chamber, and is forced through the nozzle K, 

















L 


which is adjustable either by hand or automatically. The adjust- 
ments of the nozzle take place periodically, and are so timed that 
enlargements shall occur at equal distances along the continuous 
strip. When the strip is divided in lengths, the enlargements 
form the ends ofthe separate filaments. Care is taken that the 
die is opened and shut gradually, so that the enlargements and 
contractions do not take place suddenly. (April 3, 1882) 


1650. Marine Steam Engines, &c.: J. Penn, 
Greenwich. (2d.]—Apparatus for purifying the water drawn 
from the condensers before its return to the boilers. 


(Void, 
the patentee having neglected to file a specification. (April 5, 1882). 


1653. Travelling 8, Trunks, &c.: T. A. Mitchell, 
Chislehurst, Kent. (4d. my Figs.}—The bags, &c,, are con- 
structed with a lining of thin sheet steel. pe 5, 1882). 


1685. Ap: tus for hang =e Air 
Bsca) from Millsto : E. "Fiech ver- 
pool, (G. Baier, Ulm, Foniont’ (6d. 1 Fig. vue double 
cylindrical or slightly inverted conical-shaped filter is shaken 
violently at intervals during a period while the pressure of the 
air on the inside is removed. (April 6, 1882). 


1699. % i eee for Producing Motive Power: A. 
wae Staff. [6d. 2 Figs.]—The heated 








ucts el alee in a gas engine, after having expanded 
Behind the working piston, are caused to pass through a regene- 
rator and transmit their heat to air or steam drawn or forced 
through the gas producer and converted into, or mixed with, the 
combustible material, Ais a steam boiler, B gas producer, Cc 
bean cylinder of the gas motor. After the gas is generated it is 

to pass through a purifier or tar collector before being 
admitted to the cylinder C, and after combustion the heated gases 








are passed through the regenerator F and thence to the chimney. 
The air ar to the producer B is first drawn through the re- 
generator A water jacket surrounds the cylinder C, and the 
steam formed in this jacket is collected in the dome H, and may be 


superheated by passing through the regenerator F and be used in 
the production of the gases, or may be used to cause a current of 





air through the producer only. A valve in the steam pipe regulates 








l or magnetic friction. By this arrangement the sole- 
noid core is enabled to take up various positions with regard to C, 
and no alteration will be required in the tension of the spring S to 
suit variations in current unless they be very great. The oscillations 




















of C are limited by the aoe DD. The application of this device 
to an electric lamp is clearly shown in Fig. 2. Another mode of 
lamp regulation is represented in Fig. 3. The oscillations of the 
solenoid core B, through the medium of a ratchet pawl, 

cause the wheel W to revolve. During its rotation electric 
contaets are made between pins placed around its circumference 
and the spring T, the successive makes and breaks being made use 
of to close and’ open a branch circuit which, on completion, 
reverses the “‘ arc striking” or adjusting magnet. (April 11, 1882). 


1722.* Manufacture of Metallic Pens: W. Morgan- 
Brown, London. (B. Lawrence, New York, U.S.A.) [2d.J)— 
A double. ended metallic pen with two nibs or points, one at each 
end, is produced and then broken apart in the middle. (April 12, 
1882). 


1729. Apperatns for Measuring Liquids: J. Wetter, 
London. (A. Tavan, Nimes, Pruner (2d.]}—Relates to 
measuring liquids with accuracy and speed, and particularly ap- 
plicable in public-houses, &. ~e 12, 1882). 


1733.* Fountain Pens: W. R. Lake, London. (¥. 
C. Stone, Baltimore, U.S.A.) ‘[2d. |The nib can be renewed at 
pleasure, and is supplied with ink froma reservoir by means of 
capillary attraction. (April 12, 1882). 

1734. Cleaning and Clearing Tram-Rails and 
Grooves: J. Remfry, Calcutta, (8d. 24 Figs.|—The figure 
is a side view of an apparatus for cleaning and clearing tram-rails 
and grooves attached toacar. Itconsists of two pairs of wheels, 
A, C, having shafts carried in a movable frame B placed under the 
forward part of the car. The foremost wheels A have steel cutters 
b and brushes bd! forcleaning out the grooves. The wheels A are 
revolved in the opposite direction to the wheels of the car bya 











crossed band or rope scuiioai a wheel on the shaft. The frame B 
moves around its own centre, and can be moved backwards and 
forwards and vertically. A small pumpdriven from the car shaft 
pumps water on to the roots of the — as they revolve. Stones, 
&c., taken up by the action of the cutters or brushes are thrown back- 
ward against the sides of a deflector, and are ejected beyond the, 
line of rail. The brushes revolve against a steel comb with prongs 
which removes the dirt. (April 12, 1882). 


1737.* Aerostat: A. J. Boult,London. (J. Jouanique, 
Marseilles). (2d.}—An aérostat is constructed so that it may be 
caused to ascend and descend without loss of the’gas which imparts 
buoyancy thereto, and is provided with arudder. (April 12, 1882), 


1741. Filling and Cl Bottles: J. J. Varley, 
London. {6d. 9 Figs.|—The filling apparatus is provided with 
= for holding the ano, while the bottle is being filled. The key 

so adapted that it can be lowered and turned to screw the stopper 
into its seat in the mouth of the bottle; the stopper works up 
and down in a trap which fits tight on the neck of the bottle. 
(April 12, 1882). 


1746. Economisers Apparatus for Heating 
Water, &c.: T. Sykes, Seanehenter. (6d. 12 Figs.|—The 
tubes or pipes are compound, and consist of two or more pipes or 
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tubes, which are formed by casting or otherwise, through the 
interior of which the water to be heated circulates. Fig. 1 isa 
side elevation, Fig. 2a sectional plan upon line A B (Fig. 1), and 
Fig. 3 is a vertical section of one of the pipes taken at right angles 
to the plane of Fig. 1; B are the horizontal pipes supplying water 
to the vertical pipes ¢ communicating with a number of horizontal 
pipes d connected together by means of horizontal pipe e. Through 
each of the vertical pipes ¢ is formed thoroughfares g!g?, each 
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communicating with the top and bottom pipes bd. These 
thoroughfares constitute separate pipes, the outside surface of 
which presents a greater area to the heated grooves. The 
extremities of the pipes are circular extended flanges received 
in tapered sockets in the pipes b d. At m in the pipe d isa 
suitable opening for clearing and examining the pipes ¢, which 
is ordinarily closed by acap. The exterior surfaces of the pipes 
are cleaned by scrapers corresponding in form to the external 
contour of the tube, and traversed to and fro by any suitable 


mechanism. (April 12, 1882). 
1747. Dynamo-Electric Machines: D. A. Chertem 
and L. Dandeu, Paris, [6d. 13 Figs.|—The figures ae. 


sent a self-exciting alternate current generator, in which the 
armature is stationary and the field magnets revolve. The arma- 
ture bobbin whose function it is to excite the latter is wound with 
wire of a size corresponding to the gauge of the field magnet wire, 
and its weight is made to correspond with the weight of the other 
armature coils. By this arrangement it is stated that exciting cur- 
rents are proportionate to the requirements of the generating bob- 
bins. The cc tator for t ming the alternate currents 
furnished by the exciting bobbin, and supplying them in a con- 
tinuous stream in one direction to the field magnets, is shown at 





Fig 7. 
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hh,Fig. 1. It is constructed from two hollow cylinders, each 
having one closed end, their peripheries being cut away, so that 
they interlock the whole of their width in the manner illustrated. 
The number of interlocking plates is the same as the number of 
pairs of field magnet bobbins. By adjusting the commutator so 
that the collecting brushes pass the middle steps of the plates at 
the moment that the field magnets are passing the neutra S 
between the armature bobbins, the liability to sparking will be 
obviated. Connexion wires are led from the separate bobbins of 
the armature to terminals e? e2, &c., and a forked sliding piece, not 
shown, which under-runs the screws No. 1, No. 2, &c., is made use 
of to couple up the terminals as required. In a shunt from each 
lamp circuit is introduced a small electro-magnet, whose function 
is to short-circuit a bobbin when its lamp circuit is accidentally 
broken, (April 12, 1882). 





1748, Pneumatic Brake Apparatus for Railways: 
F.W. es, ls. 2d. 34 Figs.]—Relates to improve- 
ments on Patent 1058 of 1881, and refers principally to the con- 
struction of the plug valve and box or case for the same, whereby 
the back pressure of the air acting against the vacuum established 
in the train pipes is balanced, and the force required to actuate 
the valve is greatly reduced; to the construction of the ejector 
box ; to the apparatus for putting on the brake automatically, 
and for transmitting the motion of the pneumatic levers to the 
brake-blocks ; to the fitting of the brake-blocks to trussed rods ; 
to the construction of the bell-crank levers of the brake —_ 
ratus; and to the taking up of the slack or fitting the brake- 
blocks to their work. (April 12, 1882). 

1749. Roofing Tiles: C. Major, Bridgwater, 
Somerset. [6d. 8 Figs.]}—The a tiles are constructed 
with serrated or step-like bodies to divide the rain water into 
streams. Projecting ribsare arranged on the upper outside ed, 
and on the under lower edges, so that the bottoms of one series 
overlap the tops of the other in a secure manner. (April 12, 1882). 


1750.* ufacture of Sheet Lead: W. 
Ditton, Surrey. (2d.)—Sheets of lead are cast 
ultimate thickness required. (April 13, 1882). 

1752. Manufacture of Sulphuric Acid: W. Weldon, 

w, Surrey. (Société de la Manufacture de Javel, 
Paris). [4d.]}—The nitrous compounds employed in the manufac- 
ture of sulphuric acid are distributed, only a portion of them being 
introduced into the first of the series of chambers employed, and 
other portions are introduced into each successive chamber. 
Sulphuric acid having dissolved in it a slight proportion of nitrous 
compounds is employed in the Gay Lussac towers. (April 13, 1882). 

1753, Manufacture of Sulphide of Sodium and Sul- 
phide of Potassium: W. Weldon, Burstow, ow. 
(W. Helbig, Aussig, Germany). [4d.]}—Sodium sulphide is ob- 
tained by heating with water under pressure either black ash 
alone or a mixture of black ash and alkali waste or a mixture 
of black ash, alkali waste and sodium sulphate and potassium 
is obtained in a similar manner by use of the potassium salts 
instead of the soda salts. (April 13, 1882). 

1756.* Pneumatic Brakes : J. Wetter, London. (P. 
B. Michel, Paris). (2d.}—An arrangement of apparatus placed 
under every vehicle. (April 13, 1882). 

Water Gauges: J. Thurlow and A. Sykes, 
(6d. 3 Figs.]—Suitable valves, such as ball valves 
at the top and bettom of the gauge respectively, are so arranged 
that at the breakage of the glass tube the valves are forced by the 
pressure of the steam into seats and the escape of steam and 
water is shut off. Fig. 1 is a sectional elevation of the water gauge 
and Fig. 2 a plan of the valve support. On the breakage of the 
glass tube the pressure on the top of the balls is relieved and they 


Burr, Long 
of almost the 





are forced upwards into their upper seatings; the positions of the 
balls when the glass tube is broken are shown in dotted lines ir 
Fig. 1, and in this position they do not allow of the passage either of 
steam or water. When the giass is replaced the top valve is forced 
down by the piston z, and there being equilibrium on both sides 
of the bottom ball, it falls back into its lower seating. The 
seatings have the spaces m to allow of the free passage of the 
water and steam when the valves are in their normal or lower 
positions. By means of the cock i either water can be own 
the glass tube or water and steam by pressing down the piston z. 


(April 13, 1882). 

1758. Billiard Mar and Checking Apparatus: 
P, Mara and J. Winson, mdon. :(4d.J)—The number of 
games played is automatically registered by operating a finger or 
pointer, which is used to mark the points as they are scored. 
(April 13, 1882). 

1760, Dynamoor Electric Current Producing Ma- 
chines: J. B. Rogers, London. [6d. 11 Figs.|—This is an 
alternate current machine, the armature of which consists of a 
ring or disc carrying a number of bobbins wound in a transverse 
direction, the field magnets consisting of circular rows of electro- 
magnets as in Siemens’ machine ; but the armature is stationary 
while the field magnets are made to revolve. (April 13, 1882). 


1761.*_ Keys for Locks: F. Petit, London. (2d.)—The 
lever or lifting part of the key, which acts to raise the tumblers 
or to throw the bolt, folds down through a slot into the tubular 
part or barrel of the key, and the key is placed in a tubular 
case when notin use. (April 13, 1882). 

1762. Manufacture of Wire: J. Westgarth, War- 
rington, Lanc,. [6d. 9 Figs.|—A wire of double-headed or 
rail section is twisted so that such double heads form a double 
thread or worm round the web, which forms the core of the wire. 
(April 13, 1882). 

1763. Manufacture of Iron and Steel: H.C. Bull, 
Brooklyn, U.S.A. [ls. 6 Figs.|—Relates to a new direct 
process for the manufacture of iron and steel from the ore, and to 
a special arrangement of blast furnace, having a novel construc- 
tion of refractory lining for the crucible ; also to an arrangement 
of calcining oven, to an arrangement and construction of heating 
on and of gas producers and their accessory parts. (April 13, 
1882). 

1764." Bicycles: G. Rixon, Waltingporens®. [2d.J— 
Relates to the supporting of the seat of the rider upon three 
springs. (April 13, 1882). 

1765. Two-Wheeled Vehicles: W. , Linslade, 
Bucks, ([2d.]—The body of the vehicle is moved on the shafts 
at the same time that the brake is applied. (April 13, 1882). 


1767. Disengacing Ships’ Boats when Lowered or 
Hoisted Out; Hon, F.G,. Crofton, Kingstown, Dublin, 





(6d. 6 Figs.|—Simplifies the operations when the boats are lowered 
by the ordinary davit arrangement and also when the boat ig 
hoisted out by derrick or crane gear. (April 13, 1882), 


1777. In or Reducing the Diameters 
the Eads of Metallic Tubes: S Fox, New Wortley, 
Yorks. (8d. 18 Figs.|—Fig 1 isan elevation of a machine having 
the above objects, Fig. 2 a rear end elevation, Fig. 3 is a front view 
of the back plate of the chuck D with the helix or spiral on its face, 
and Fig. 4 a cross sectional elevation on the line 11 Fig. )): 
A headstock B fitted with a revolving mandrel © and chuck J) 
capable of being driven in either direction, one for ex nding 
and the other for contracting, is ted upon the of the 
machine. The chuck D is provided with a number of radial guide 
slots E on its face which carry a cor di ber of sliding 
blocks F, each having a projecting stud G and revolving roller H 
furnished with antifriction rollers between their respective study 
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and their interior peripheries, so that lubrication may be dispensed 
with. The expanding and contracting movements of the sliding 
blocks and rollers are effected by mounting a circular plate 0 
(having spur teeth on its periphery) immediately behind the 
chuck D in such a manner that it is free to revolve on the boss 
thereof. Studs on the sliding blocks F take into the helix or spiral 
on the circular back plate O and are moved radially thereby 
during a differential motion which is communicated to the back 
plate a suitable arrangement of gearing in connexion with the 
teeth on the periphery of the chuck D, and those on the back 
plate O, which gearings can be disengaged at pleasure. The tube 
under operation is gripped by the jaws d on the cross saddles b, 
which saddles are capable of being moved ay the bed A. The 
rollers H upon the sliding block F act upon the hot ends of the 
tube and give it the required shape and size. (April 14, 1882). 


1778. Apparatus for Burning Coke: J. Cropper, 
Brimington, Derby. (6d. 2 Figs.}—A superior quality of 
coke is rapidly and economically produced without the aid of 
steam power, or the use of cast-iron piping, an air chamber for the 
heated air, and having suitable p: es connected with it, being 
constructed between a double row of ovens. (April 14, 1882). 


1780.* Shoes for Horses, &c.: J. H. Johnson, Lon- 
don. (J. Moore, Paris). {(2d.)—The heel part of the shoe is 
provided with a pad or cushion of india-rubber or some elastic 
material. (April 14, 1882). 


1783, Percussion Caps : T. Spencer, Birmingham. 
(Partly 0. Adams, New York). (2d.J}—Percussion caps are pro- 
duced which are uninjured by exposure to water. (April 14, 1£82). 


1784. Hot Air or Caloric Engines: M. P. W. 
Boulton, Tew Park, Oxford. (10d. 6 Figs.J}—A modifica- 
tion of the construction described in Specifications 495 of 1879 and 
5299 of 1880, and relates to the construction and arrangement of 
hot air or caloric engine, and also of the heater and its passages. 
This specification contains eleven pages of closely printed matter, 
and in our limited space we cannot describe the different 
arrang ts adopted. (April 14, 1882). 

1785. Ventila Apparatus: T. Rowan, London. 
(6d. 5 Figs.]—A stove or heating apparatus is employed in con- 
junction with the sewer, drain, or water-closet, or the like, and 
with an — orchimney. The stove through which tubes pass 
is heated by gas or otherwise ; the lower ends of the tubes are in 
communication with the sewer, &c., and the other ends communi- 
cate with the chimney. (April 14, 1882). 

M. P. W. 


1788. Caloric or Hot Air Engines: 
Boulton, Tew Park, Oxford, and Perrett, West- 
minster. (6d. 3 Figs.|—Relates to the combination of a hot air or 
caloric engine with an alternatively acting heater. (April 14, 1882). 

1789. cresting the Magmas from the Wash 
Liquors'‘in Wool Washing : W. H. Beck, London. (C. 
Violette and A. Buisine, Lille, and A. Vinchon, Roubaiz, 
France). (6d. 3 Figs.|—The fatty acids whether free or combined, 
also a new industrial produet of a complex neutral and alooholic 
nature, partly composed of the cholesterines, and also residues, 
which may be employed as manures, are extracted from the 
magmas. (April 14, 1882). 

1792. Ventilators: A. W. L. Reddie, London. (4. 
Huber, Cologne). (8d. 11 Figs.)—Consists of a vertical shaft, of 
cylindrical or tapering form, fitted at its upper end with a trun- 
cated pyramid having five’or more sides ; and separate upright wind 
boards arranged at the angles between the sides and shallow 
pyramidal hollow cover, supported on uprights at a suitable dis- 
tance from the inclined sides of the pyramidal base. (April 14, 
1882). 








1793. Velocipedes: J. White, Coventry. [ls. 11 Figs.) 
—Sociable tricycles in which two persons ride abreast are con- 
structed that the pedalling — be effected by one or both of the 
riders without producing a jerking action, and consists in divid- 
ing the pedal shaft into two parts, an arrangement of differential 

ear, and in connecting one of the driving wheels to its shaft 
Ga slip clutch. (April 14, 1882). 

1795. Machines for Making Nut and Bolt Blanks 

: A. k. London. (4. Marland and 





and Rivets: M. Clar r i 
T. Neely, Pittsburgh, U.S.A.) (6d. 9 Figs.}—The machine is 
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of a forming die and four principal tool carrying parts, 
viz., two crossheads conyieg hollow compressing mandrels 
(through which drels the punches are adapted to move), a 
crosshead carrying ihe main punch, and a transversely moving 
knife, all of which are preferably operated through connectin 
rods, yokes, and levers from suitably constructed and arrange 
cams upon asingle main driving shaft. (April 14, 1882). 


1796.* Steam Boiler and other Furnaces: C. R. 
Wymer, Belvedere, Kent. ([2d.)|—Furnaces constructed 
with closed ash-pits, into which air is blown by steam blast, are 
adapted for burning slow combustion coal, also small or dust coal 
and other combustible rubbish, and for the prevention of smoke. 
(April 15, 1882). 

.* Marking Lawn Tennis Courts: G. J. Piercy, 
a (2d.}—Strips or sections of iron, to which are 
secured rivets or spikes, are inserted into the ground, marking 
the boundary much more clearly than the usual methods. 
(April 15, 1882). 

1800. Braces: C. D. Abel, London. (J. W. Holtring, 
Barmen, Germany), (6d. 2 Figs.|—The braces can adjust them- 
selves to every movement of the body, and the trousers are more 
effectually suspended with a less number of buttons than ordi- 
narily used. (April 15, 1882). 

1802." Obtaining Motive Power from Falling or 
Flo Liquids; G, Wilson, London. (2d.]—A screw, 
worm, or helix of convenient dimensions, the arms or blades of 
which are extended to, and connected with, a cylindrical or 
suitable casing, is caused to revolve with its casing, as the liquid 
is allowed or caused to flow through the casing. (April 15, 1882). 


1803, Incandescent Lamps: A. R. 
L 


composed 





Manufacturing 

London. (6d. 6 Figs.|—Fig. 1 represents a gauge for 
the formation of wire electrodes for incandescence lamps, P; and 
P. being lengths of steel wire held firmly by bin we Hamre B 
and B;. One end of a coil of platinum wire having nm woun 
helically round P), a length of the wire is measured off from X to 
Y anda second helical coil of double the number of turns formed 
round Py. The wire is then released from the gauge by pressin 
B;, thus withdrawing P, into the body of the gauge. The secon 
made helix is then removed from P», and placed upon P), a second 
length of wire stretched acrose the gauge, and a third twist taken 


Fy 2 
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round Py. These operations are continued for the whole length 
of the coil, which is afterwards separated in lengths through the 
centre of the intermediate spirals. The separate portions are 
then annealed and bent into the shape shown by Fig. 2. The 
next process consists in inserting the ends of the carbon filaments 
into the spirajs and in causing the latter to take a firm grip by 
opening out the separate turns by means of a blunt tool, as 
illustrated in Fig. 6, or in otherwise contracting their internal 
diameter. Figs. 3, 4, and 5 represent the following processes of 
introducing the conductor into the globe B of the lamp, of securing 
it there, and of forming the attachment looys T. The lamp is 
then ready for exhaustion. (April 15, 1882). 


1904. Traction es: H.G, and W, Woodbridge, 
Chipp: Sodbury,Gloucester. (6d. 3 Figs.}—The engme 
is propelled by means of links and shoes, which form also tracks 
for the wheels, and at the same time exert the power of the engine on 
the periphery of the wheels. (April 15, 1882). 


1805. Locksor Postenings See. Hand Bagh, Ge: A. 
Budenberg and A. Timpe, chester. [éd. 4 Figs.)— 
A central } or fastening and two side bolts, operated by the 
locking or fastening mechanism, which bolts engage in two staples 
near the bend of the top of the bag frame, are securely fastened 
by one action, and by turning the key all the fastenings are 
locked. (April 15, 1882). 

1808. Pickling and Swilling Metal Plates: J. R, 
Turnock, Dafen, Carmarthen. (6d. 3 Figs.|—The pots 
containing the pickle are suspended so that they are capable of 
receiving a reciprocating motion imparted to them by acrank, the 
plates carried in racks arelowered into the pots. The racks run 
upon an overhead railway, and as soon as they come over the pot, 
they are lowered, that part of the rails being movable by a steam 
or hydraulic cylinder. (April 15, 1882). 

1810." Spindles of Doubling and Twisting Frames: 
W. Holms, Glasgow. (2d.)—A gripping clutch is fitted 
between the upper surface of a driving wheel or pulley fitted loose 
on the spindle, and the bottom of the disc supporting the bobbins 
causing the spindle to be driven by positive action instead of by 
frictional contact. (April 17, 1882). 


1811." Prevention of Collisions at Sea: H. 0. A. E. 
Grunbaum, Stratford, Essex. (2d.)—Consists in a break 
of two collision plates of iron, steel, &c., formed in such shape as 
the bow of the vessel may be constructed just below the water-line 
and where the break isto be affixed. (April 17,1882). 

ham. 


1812, Trieyelen, &c.: W. Morgan, Birming) 
(6d, 7 Figs.}—An arrangement to reduce the manual exertion 
required in propelling such machines up inclined roadways, and to 
enable an increased speed being obtained upon'level roads without 
increase of exertion. (April 17, 1882). 

1814.* Automatic Alarm to Prevent Ships from 
Groun: :L. A, Groth, London, (J. Nilsson, Stockholm). 
(2d.]—A rod placed vertically downwards closes an electric circuit 
by its movement when it touches the ground, and at the same time 
it causes a hammer to fall against abell. (April 17, 1882). 


1815. Automatic Obturator for Breech-Loading 
rd ce; L. A. Gro London. (L. Freyre, Sevilla, 
Spain). (6d. 30 Figs.}—The obturator is composed of a solid 
piece of steel, one end forming a truncated cone or core, the 
middle a cylinder, and the other end a smaller cylinder, on the 
extremity of which is screwed a nut held fast by a screw. A steel 
Ting is fitted to the truncated cone portion. There is a strong 
spiral spring round the smaller end of the obturator to check its 
esa) and which presses it back after each explosion. (April 17, 





1816, Treatment of Vegetable Fibres for Textile 
Manufactures: C, D. A London. (E. Frémy and V. 
Urbain, Paris). [4d.]—The vegetable fibres are subjected to the 
action of hot solutions of caustic alkalies or of alkaline carbonates, 
or of lime or mixture of these under atmospheric or higher pres- 
sures, and the separated fibres are further treated with solutions 
of caustic alkalies or alkaline carbonates, or of lime. (April 17, 
1882). 


1819. Collec and Remo’ Liquid from Gas 
Mains, &c.: T. and H. mser, Newcastle- 
under-Lyne. (6d. 3 Figs.)—Relates to the removal of water 


and other liquid matters condensed in gas mains, and to the 
removal of silt or solid deposit collected in water mains. (April 
17, 1882). 

1820. Ap tus for Saving Life in Collieries : D. 
R, Jones, en. (6d. 8 Figs.|—Metallic receptacles 
filled with compressed air are placed in convenient parts of the 
workings, each receptacle being provided with one or more 
valves or stop-cocks, or one or more flexible pipes. An expansible 
bag of india-rubber is used as an intermediate receiver and ter- 
minates in a flexible pipe with a mouth-piece. (April 17, 1882). 


1821._ Manufacture of Silicious Cpe and Sili- 
cious Bronze: J. C. Mewburn, London. (L. Weiller, 
Angouleme, France). (4d.)—A mixture, consisting of fluosilicate 
of potash 22.5 to 450, pounded glass 30 to 600, chloride of sodium 
12.5 to 250, carbonate of soda 5 to 100, carbonate of lime 6 to 120, 
and chloride of calcium 25 to 500 (the numbers all refer to parts 
by ne is introduced into melted copper or bronze. (April 17, 
1882). 


1824. Distilling Apparatus: W. T. Y. Dicey, 

ey,Kent. (C. Broth, Vienna). (6d. 2 Figs.|—Relates 
to the class of still in which a continuous distillation of sprit from 
wash is effected, the apparatus being simplified and the distilla- 
tion effected with greater rapidity and precision than is usual. 
(April 17, 1882). 

1825. Pistons: G. W. von Nawrocki, Berlin. (P. 
Langenstein, Prague). (6d. 16 Figs.[—To the inside of one end 
of the packing ring is fixed a plate which, with its free end, 
extends over the slit or space between the ends of the cut ring 
and thus makes joint, se that the steam may pass between the 
ends of the ring on one side and under the ring (pressing it 
against the cylinder), but not through to the other side cf the 
ring. (April 17, 1882). 

1826. Refining Metals and Metallic Alloys: W. A. 
Barlow, London. (J. L. Seyboth, Vienna). [4d.}—The salts 
of potassium, sodium, phosphorus, boron manganese, chromium, 
or silicum are closely mixed with charcoal, cellulose, or paper 
pulp, and added in suitable proportions to the metals or metal 
compositions during their melting process, and the impurities 
coming to the top are automatically skimmed off. (April 17, 1882). 


1828." Appliance for focus Sliding Window 
Sashes: A. Smith, Huddersfiel [2d.}—A counter- 
balanced lever is attached to one or both ends of the lower style, 
the heavier end coming into contact with the upper style. The 
window cannot be opened either from the inside or outside without 
first removing the lever from contact with the style of the upper 
sash. (April 17, 1882). 

1829.* Looms: W. McNichol, Batley, and J. Holling- 
worth, Dobcross, Yorks, (2d.)—Relates to apparatus for 
relieving the swells, so as to remove the pressure off the shuttle 
just before it is sent out of the shuttle-box. (April 17, 1882). 


1880. Mechanism for by te | Goods and 
ers by Electricity: Fleeming Jenkin, Edin- 

burgh. 6d. 7 Figs.)—Relates =, to “telpherage” 
orthe transmission of vehicles by electricity to a.distamce inde- 
pendently of any control exercised from the vehicles. The system 
comprises the use of strained conductors, A) Ae, A3, &., Fig. 1, 
which serve both to s nd the load and to convey the electric 
energy. In the most simple arrangement at each support there 
is a break in the electrical continuity of the conductor, and the 
separate, sections A), As, As, &c., are insulated from each other 
and from the {fearth. They are, however, electrically coupled 
together by movable coupling pieces B.D indicates a train upon 
the line, its length being such that it always spans at least one of 
the intervals between the sections. As it enters upon a section it 
removes the bridge-piece B which connected this section with 
the section in rear, compelling the current to flow through one or 
more motor carried by and propelling the train. Before the tail 
of the train leaves the preceding section it replaces the bridge- 
piece, and opens the bridge-piece in advance. The former opera- 
tion is effected by means of! the circuit-closer E brought into 
action by means of electro-magnets which are conn in- 
sulated wires F to distant bridge-pieces B. The same movement 
of the train which removes the bridge-piece connects the wire F 
with the main circuit, and the magnet being excited closes the 
bridge-piece with which it is connected. A number of trains may 
be operated in series upon a single conductor by g the 
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energy supplied to the line from the station C, and one train is 
hindered from overtaking a preceding train by the action of the 
circuit-closer, which maintains electrical connexion between the 
sections for a certain distance behind a train. A following train 
entering upon a of the line in which the sections are thus 





connected will checked, as the application of power to it 
between the two sections 


depends upom there being a break 


momentarily supporting it. Figs. 2and 3 represent a suitable 
ve. It ts of two electromotors J J, keyed upon the 
shafts of which are pinions which gear into the toothed wheels 
K2 K2 gearing with each other across the wire rope A. On the 
spindles N N carrying the latter are keyed the gripping pulleys 
O O, running in bearings in the arms of double-armed levers L L, 
one arm of each lever being centred concentrically with the 
motor shafts, while the other arm is drawn inwards by the helical 
springs 8. The weight of the locomotive is carried by the pulleys 
1 My. h train is provided with a governor (in part the sub- 
ject of Letters Patent 3007 of 1882) which, when the speed is suffi- 
cient, closes a shunt circuit and allows the current to pass without 
traversing the coils of the'motors. The governor further acts 
directly to check the train if the speed become excessive. The 
specification also includes a system of “‘ telpherage” in which two 
conductors are divided into separate sections and are provided with 
connexions from one to the other controlled by passing trains. 
Letters Patent 783 of 1881 are referred to. (April 17, 1882). 


1831. Reducing and Purifying Metals: R. S&S. 
Ri , Westminster. {6d. 2 Fiys.|—The metallic ores in 
suitable admixture with fluxes, &c., and in a pulverised state, are 
propelled along a tube into which inclined blow-pipes project their 
flames allaround. (April 17, 1882). 

1833, Lixivia' Vegetable and Animal Materials : 
C. Heckmann a 4 E, Hausbrand, Berlin. [(d. 2 Fiys.] 
—The material to be treated is suspended in a closed vessel over 
the lixiviating liquid, which liquid is heated, and emits vapours 
which pass through the material, and are condensed by refrigerat- 
ing surfaces at the top of the closed vessel, the condensed liquid 
percolating dowm throughthe material. (April 18, 1882). 


1834. Manufacture of Block Ice, &c.: W. W. Night- 
ingale, Southport. [4d.)—Allthe boxes with the moulds are 
placed at or about the same level, and the brine or refrigerating 
medium simply flows from one tank or reservoir to the respective 
boxes or moulds, and returns along an open trough enclosed by 
slight covers to a tank at a lower level. (April 18, 1882). 


1835." Protector for India-Rubber and Ink 
Erasers: A. Schroll, London. (/. Froescheis). [2d.J)—A 
small box holds the india-rubber or ink eraser or both, both when 
in use and when in the pocket. (April 18, 1882). 


1836. Manufacture of Artificial Stone: W. Walker’ 
New York and London. (6d. 1 Fig.j—The stone is com- 
posed of sand, cement, sulphur, and potash in suitable propor- 
tions, and is =~ in a chamber and exposed to the action of 
et = been passed through a mass of sulphur. (April 


1839.* Driving Gear for Tricycles, &c.: S. J. Collier. 
Manchester. [2d.|—Two stud wheels of different sizes fitted 
loosely upon the opposite ends of the crankshaft are connected by 
endless chains to corresponding stud wheels fixed to the hubs of 
the driving wheels. Either of these stud wheels on the crank- 
shaft can be made to drive the machine by a clutch arrangement 
which locks one to the shaft and releases the other by the same 
movement, or vice versd. (April 18, 1882). 


1842. Subjecting Eggs under Partial Vacuum to 
Action of Preserving Substances: H. H. Doty, Lon- 
don. (6d. 8 Figs.|—The eggs on a suitable stand can be lowered 
into or raised out of melted paraffin or other similar substance 
under a partial vacuum. (April 18, 1882). 

1843.* Pocket Knives with Self-Opening Cork- 
screw: W. Brierley, Yorks, (H. Buettner, 
Neustadt, Germany). [2d.)—The corkscrew is automatically 
opened by pressing down a small projecting pin, visible at the 
end of the knife handle. (April 18, 1882). 

1840. Printing: W. R. Lake, London. (P. Reid, 
Passaic, and J, Eastwood, Beliville, U.S.A.) [4d.|—The design 
is Les eee or printed on the material with a solution composed 
wholly or in part of dissolved pyrexyline and a colouring matter. 
(April 18, 1882). 

1857. Manufacture of Bricks and Tiles: W. 

-upon-Humber, [4d. 7 Figs.|—The clay is pressed 
through dies of suitable form and finished off by hand. (April 18, 
1882). 





1858. Lamps for Burning Oils or Spirits: A, 
Leefe, London. ([6d. 3 Figs.J}—A part of the body of the 
burner beneath the chimney opens upon a joint or hinge, or slides 
away, So as to expose the interior and wick tubes. An ordinary 
match, taper, &c., can then readily be applied to light the lamp 
from below. (April 18, 1882). 


1862. Electrical Railways or Tramways: T. J. 
Handford, London. (7. A. Edison, Menlo Park, New Jersey, 
U.S.A.) [8d. 15 Figs.)—The invention is divided into several 
parts, having different objects : 1. To provide means for retarding 
the speed of a train of carriages without the use of brakes. This 
is accomplished by the insertion in the electrical circuit of an ad- 
justable resistance operated by circuit controlling and current-re- 
versing mechanism. 2.°To provide means for maintaining the 
strength of the field magnets of the electro-motor when the latter 
is running at a low rate of speed. To effect this the field magnets 
are wound with two sets of coils, one of finer wire than the other. The 
fine wire coils form the permanent field circuit, while the coarse 
wire coils are switched in and out of circuit as required. 3. To 
utilise the weight of the whole train for the purposes of traction. 
In one modification an endless wire rope transmits power from the 
locomotive to the axles of one or more carriages inthe rear. 4. 
To provide electrical connexions for switches from the main line 
to sidings, to supply the latter with current, and to obviate a short 
circuit during shunting. 5. To provide similar connexions for 
turntables, which will not become short-circuited by the move- 
ment of the latter. 6. To secure good electric contact throughout 
the lines of rails, and to prevennt leakage across the ground. The 
ends of the rails and the fishplates are nickel plates, and copper 
strips are used between rails and fishplates at each joint. Also 
except at their top surface, the rails are japanned, and the ties are 
dipped in a boiling insulating compound. (April 18, 1882). 

1881. -Loading Small Arms: W. Tranter, 
[10d. 29 Figs.]|—Relates to the construction 
and combination of parts for cocking the hammers of guns by 
the raising of the breech ends of the barrels from the break off for 
loading ; to a safety apparatus for preventing the accidental dis- 
charge of the gun; to the prevention of the escape of gas into the 
lock mechanism, andto machinery for turning the exterior of the 
barrel concentric with the interior. (April 19, 1882). 

1885." Tricycles, &c.: A. H. Griffiths, Birmingham, 
[2d.}—Pedals are geared by means of chains or otherwise, to two 
cranks fitted on the driving wheel shaft. (April 20, 1882). 

1887.* Co Steam Engine: 

e le-on-Tyne. ([2d.]—The engines are 
—— for expanding the steam three times, there being two 
cylinders for the third or final stage, an intermediate cylinder and 
a high-pressure cylinder. (April 20, 1882). 

1897. Pump, &c.: A. Browne, London. (C. F. 
Osborne, Cape Town). [6d. 3 Figs.|}—A movable blade or vane is 





placed longitudinally in an enclosed chamber of suitable form, 
and receives an oscillatory motion. Pipes are attached either by 





514 


ENGINEERING. 


(Nov. 24, 1882. 








flanges or bolts to either end of the chamber, and by the action 
of the propelling blade water or other liquid may be pum 
through these pipes. (April 20, 1882), 


1931. Manufacture of Hoes, Adzes, and Mattocks: 


the shaft is effected by the weights FF, suspended by arms from 
the disc on pivot pins and by a link f to the rim of the wheel, the 
increase or diminution of the speed of the engine causing an out- 
ward or inward movement of the weights and thus causing a 





R. P. Yates, Birming . [6d. 9 Figs.}—A depression is 
made in the blank or mould between that part from which the eye 
is to be made and that part from which the body is to be made, 
and at the same time’the rib is formed which joins the eye; then 
the steeled part of the mould is plated or drawn out to form the 
body, and afterwards the eye is formed from the unsteeled part 
of the mould. (April 22, 1882). 

2047. Bridges : W. W. Wynne, London. [6d. 2 Figs.}— 
Portions of the bridge are so formed that they can be lowered 
into and below the subjacent water by means of hydraulic power or 
otherwise, so as to allow of the passage of vessels through the 
openings so formed. (May 1, 1882). 

2214. Grinding, &c., Grain and other Materials: 
W. Korth, Belfast. [6d. 3 Fiys.}—Relates to the use in rota- 
tion of three of the “ sets” of rollers comprised in Specification 
5037, of 1881, and to other improvements upon the said specifica- 
tion and to improved machines for dressing, purifying, and clean- 
ing the grain. (May 11, 1882). 

2255. Manufacture of Looped Fabrics: J. and H. 
Kiddier, Nottingham. [6d. 2 Figs.|—Two screws at each 
end of a rotary knitting machine, operate singly or in combination, 
and carry adjustable stops to regulate the traverse of the thread 
carriers. (May 13, 1882). 

2936. Soap Sheets: G. F. Redfern, London. (i. 
Buczkowski, Vienna). [6d.]—Relates to an improved process 
and apparatus for manufacturing soap sheets or leaves in a more 
expeditious and economical manner than hitherto, and whereby 
a better product is obtained. (June 20, 1882). 


3100, Machinery for Sewing Carpets, &c.: W. R. 
Lake, London. (4. Neustad‘, San Francisco.) (6d. 10 Figs.) 
—The machine is adapted torollor travel upon the edges of two 
strips of carpeting or other fabric stretched between suspending 
hooks or supports, and while travelling from one end of the ma- 
terial tothe other end, lays over its frayed or ravelled edges and 
sews the two pieces together. (June 30, 1882). 

3330. Electric Lighting and Power Distributing 
Systems: S. Pitt, Sutton, Surrey. [10d. 24 Figs.)—This 
is a lengthy specification which embraces twenty claims. One 
**system” of distributing electricity for lighting purposes is shown 
clearly by the illustration, in which D, D, D are electric storage 
batteries fed from the dynamo machine B, and supplying electricity 














to the lamps J and K. The connexions between the mains C and 
the branch conductors leading to the lamps are opened and closed 
by the switches E, or automatically from the generating station 
by the switches F, operated by the magnets G. A considerable 
portion of the specification, with numerous illustrations, relates 
to a system of underground conductors and a method of laying 
them ; while a third portion describes contrivances for govérning 
the action of electric generators. (July 13, 1882). 


3348. Treatment of Skim Milk in the Manufacture 
of Artificial Cream, Butter, and Cheese: H. J. 
Haddan, London. (D. H. Burrell, Little Falls, and W. 
Cooley, Waterbury, both in U.S.A.) [6d. 2 Figs.J}—The skim 
milk and oil are heated in separate vessels from 112 deg. to 
150 deg. F., and when the proper temperature is attained a stream 
is drawn from each vessel to a suitable emulsion or disintegrating 
machine, in which the mechanical incorporation or admixture of 
the milk and oil iseffected. This mixture may be used as a cream, 
orfor any of the purposes forwhich cream is used. (July 14, 1882). 


3446. Steam Engine Governors: H. J. Haddan, 
London. (Ff. H. Ball, Erie, U.S.A.) [6d. 9 Figs.|—Fig. lis a 
perspective view of the governor upon the main shaft of the 
engine. Cis the main driving wheel or belt pulley of the engine, 
and is mounted loosely upon the hub of the crosshead B, and is 
kept in place thereon by acollar c. The crosshead B is keyed on 
to the shaft. A disc mounted loosely upon the shaft has on its 
face, which is away from the crosshead B, an eccentric and a hub 


D2. Upon the eccentric is a collar which has at one side a pin e. 
E is the valve moving eccentric and E! the valve rod yoke, and E2 
the valve rod. The pin e enters a hole in the eccentric E. The 
eccentric has an elongated opening for the passage of the shaft, 
and is suspended by a rod from a pin E4 on the cross-arm B; it 
can swing like a pendulum across the shaft, and thereby so change 
its position as to effect the steam supply without in any way 
affecting the lead of the valve. The movement of the disc upon 





mov tof the disc ; such movement of the weights being opposed 
by the load of the engime, for levers are fulcrumed upon the oross- 
arm Bat its ends upon pins, and links connect the ends of the levers 
to the disc and the driving wheel C, which wheel is loose upon the 
shaft. The movement of the balls is also opposed by the springs 
SS. If now the load be increased the weights are pulled in and 
the valve is affected without changing the speed, and if the load 
is diminished the weights are forced out. (July 20, 1882). 


3644. Indica the Presence in Mines of Fire- 
damp: J. Ki ; cinnati, U.S.A, [6d. 20 Figs.|—The 
ignition of the fire-damp within a receptacle, from which the 
flame cannot be icated to the surr ding ati phere, 
interrupts a normally closed electric circuit, and gives an auto- 
matic notification of the presence of fire-damp at any place. 
(August 1, 1882). 


3676. Sliding Gates: W. P. Fhempoen, London. 
(I. S. Sherwin, Battle Creek, U.S.A.) [4d. 3 Figs.}—Consists in 
combining with a gate of suitable construction an improved 
device for supporting it and allowing it to slide and be freely 
turned at will ; a latch of peculiar construction whereby the gate 
may be securely fastened ; and a vertically adjustable ide 

for directing it in closing and retaining it in a horizontal position. 
(August 2, 1882). 








UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


NOTES FROM THE SOUTH-WEST. 

Pontypridd and Caerphilly Railway.—Sir G. Elliot, 
Bart., M.P., who has been staying at Newport for a few 
days, proceeded on Friday to inspect the new Pontypridd 
and Caerphilly Railway. The works were found to be 
progressing satisfactorily. The new line will be opened 
shortly. 

The Lion Mill Tin Works.—We learn that Captain P. S. 
Phillips, of Abertillery, has purchased these works, 
together with the plate forge. A party of fitters arrived 








| on Friday, under the superintendence of Mr. Davies, and 
| are engaged in repairing, 
labourers are putting the works in order. 


&c., and another party of 
To supply the 
works with coal, Captain Phillips has also purchased the 
Waen Level and the coalyard of Mr. M. Morgans. 


The Bute Docks.—The marquis will apply to Parliament 
next session for power to make railways, storage depdts, 
and sidings in connexion with the Bute Docks, Cardiff. 
Power will also be sought for to acquire additional lands, 
and to make arrangements and agreements with the Taff 
Vale and other railways. It is further proposed to make 
certain junctions and communications with the Taff Vale 
and other railways. 


Ogmore Dock and Railway.—It is proposed to apply to 
Parliament next session for powers to incorporate a com- 


| pany under the title of the ges Dock and Railway 


Company, with powers to make a new dock, railways, 
piers, aqueduct, and other works to divert the Ogmore 
and other rivers, and to dredge and deepen the bed of the 
Ogmore and the Bristol Channel, &c. 


The South Wales Coal Trade.—The Parliamentary 
notices just issued affecting the South Wales district indi- 
cate the desire of railway companies and others to com- 

te for traffic arising out of the increasing output of coal 
rom the South Wales cvalfield. It is proposed to con- 
struct a railway from Risca and other parts of the Mon- 
mouthshire cdalfield to Cardiff, and connect it with Lord 
Bute’s proposed new dock. By the route indicated the 
distance will be little, if any, ater than to Newport. 
The Swansea Bay and Rhondda Valley Railway pro- 

ses to take a part of the coal output in the Rhondda 
Jalley by way of Treherbert to Swansea, which is really 
closer to Treherbert than Cardiff. The Great Western 
Railway Company proposes to construct a dock at the 
mouth of the Ogmore. This could easily be placed in 
direct communication with the collieries to the west of 
Cardiff, and which have no direct port of shipment. The 
mouth of the Ogmore offers many advantages. The cost 
of constructing a dock here will be slight, while the road- 
stead beyond would form an excellent anchorage for 
ships. The Cardiff freighters are applying for powers to 
construct a dock at Barry, as agreed by them some 
months since. Messrs. Brown and Adams, Cardiff, are 
ed in completing the plans, and the committee of 
ters have not yet decided on the details. The dock 
the whole of the water area between Barry 
have a graving dock, 
gridiron, &c., attached. A railway passing from Barry 
to the west of Garth to Treforest, and thence up the 
Rhondda Valley, will connect the Rhondda Valley 
Collieries with the new dock. There will be branches to 
connect the dock with the Rhymney and Great Western 
Railway. A line from Barry to Cogan, where it will be 
connected with the Taff Vale Railway, Penarth junction, 
will bring it into close — with Cardiff, to which 
place it will be a port only for the shipment of coal, the 
coalowners’ offices, custom house, and shipping office 
still remaining at Cardiff. Of course, all this is subject 
to Parliamentary sanction. 

Portishead Dock and Railway.—It is stated that the 
Great Western Railway Company contemplates a close 
alliance with the Portishead Dock and Railway. 

The Severn Tunnel.—A landslip has occurred at the 
Severn Tunnel Works, at New Passage, resulting in the 
destruction of a couple of workmen’s cottages and a 
chimney stack, but no serious damage was done, nor was 
the tunnel work impeded. 


Nantyglo and Blaina Ivon Works Company (Liinited).— 


en 
freig' 
will occup 
Island and the mainland, and will 





The annual report of the directors of the Nantyglo and 
Blaina Iron Works Company (Limited) was issued on 
Saturday. The report states that the mortgage debt of 
the company has been reduced during the past half-year 
by the sum of 5000/7. The freehold property owned by the 
company has been increased by the purchase of the 
Swain Godwin Estates, and the extension of industrial 
operations at Blaina is expected to prove beneficial to the 
company. 

Swansea Harbour.—The Swansea Harbour Trustees will 
apply to Parliament next session for an extension of time 
for the completion of works undertaken. e trustees 
will also seek for powers to raise additional capital. 


Newport.—Last week’s coal shipments were again large. 
The imports have also been heavy, a large quantity of 
iron ore having come to hand from Bilbao and other 
places. Prices are firm and sellers have no difficulty in 
maintaining quotations. At the iron and steel works 
makers continue to present an encouraging aspect. Tin 
plates have been in good demand at former rates. Last 
week’s clearances comyprised 47,900 tons. Of iron, &c., 
there were 2395 tons s a The imports comprised 
14,999 fons of ore from Bilbao and 4000 tons from other 
sources, 


Coal at Bryncethin.-—A vein of coal has been struck at 
Bryncethin, or rather in the immediate vicinity. The 
Barrow Iron and Steel Company (of whom the Duke of 
Devonshire is the head) have been boring at Tyngwain 
for some months, and on Thursday a seam of hard coal 
3 ft. thick was proved, after penetrating 18 yards of 
rock. A second seam was afterwards entered. 


Cardif—Coal shippers have been busier. Household 
coal has been in active demand, and patent fuel makers 
are able to command maximum =. Last week’s 
clearances comprised 121,591 tons of coal, 393 tons of iron, 
and 3579 tons of patent fuel. Of Bilbao ore there were 
3490 tons, and of other descriptions 1515 tons imported. 


South Wales Institute of Engineers.—Mr. E. Williams, 
of Middlesbrough, presided at a general meeting of the 
members of the South Wales Institute of Engineers, held 
at Cardiff, on Thursday. Among the papers under con- 
sideration were two on “‘ Electric Signals for Collieries,’ 
and ‘‘ The Principles of Electric Li iting and the Trans- 
mission of Power by Electricity,” by Mr. 8. F. Walker, 
M.S.I.E., and a third on a Kindred subject, entitled 
‘* Notes on Electricity,” by Mr. W. H. Massey. Two of 
these papers had been read at a previous meeting, and 
were now brought forward for aiscussion. Mr. Walker 
admitted that electricity could not well be adapted for 
lighting up fiery mines at present owing to the difficulty 
of the exposure of the wires and consequent breakage. If 
the wires were to break an electric spark might ignite the 
gas. He, however, affirmed that? machine for cutting 
coal might be worked by electricity. The use of storage 
batteries he condemned as too expensive a mode of 
storing electricity, and stated that experiments were 
being made at Harris’s Navigation which might do away 
with the necessity for storage batteries, in fact, that they 
were now using a method by which they would obviate 
the use of storage batteries at one-fifth of the cost. The 
surface work and the signalling could be done by elec- 
tricity, because the wires could be protected. A final 
expression of opinion on the subjects treated in these 
papers was deferred for a futu:e meeting. The working 
of blast furnaces was brought under the notice of the 
meeting, following up a discussion originated by Mr. I. 
Lowthian Bell, and the merits and demerits of brick and 
iron stoves were treated at some length. It was pointed 
out by some members that brick stoves had been success- 
fully used at Tredegar and other places, and with the 
result that greater heat was produced. This subject will 
also be further considered at a future meeting. Mr. J. 
Colquhoun brought the subject of the endless rope system 
of haulage before the notice of the Institute. Fe advo- 
cated the use of endless ropes on the ground that there 
was less wear and tear ; but it was pointed out that as in 
South Wales the weight of coal carried was much greater 
and the size of the lumps much larger than in other places 
the greatest care had to be exercised with the clipping, 
shafting, and installation of the rope. 


Steam Coal Contracts.—The coal contracts of the 
Royal Mail Steam Packet Company for 1883 have just 
been let; the entire quantity contracted for, viz. 60,000 tons, 
has been taken by the Powell Dufferyn Company, Locket’s 
Merthyr Steam Coal Company, and the London and 
South Wales Coal Company. 








Cuear Victorian Rattwars.—The Victorian Minister 
of Works has informed a deputation that it is probable that 
the Victorian Government will propose a system of light 
and cheap railways to act as feeders to the trunk lines. It 
is proposed to construct railways at a cost of 2000/., 2500/., 
or 3000/. per mile. 


THE Frencu TELEGRAPH SysteM.—The number of tele- 
graph offices in France now amounts to 5881. It is pro- 
posed to carry the total in 1883 to 6681. The total length 
of the telegraphic network of the French Republic, which 
stood in 1877 at 36,6814 miles, amounted in 1881 to 46,215 
miles, and it will be carried by the close of this year 
to 54,3874 miles. The length of wire stood last year at 
132,4208 miles; it will be carried next year to 164,375 
miles. There are also 7074 miles of subterranean tele- 
graph in France, and a further length of 13124 miles is in 
course of construction and will be completed by the close 
of this year. These 2020 miles of subterranean telegraph 
will cost 1,128,000/. In 1883 it is proposed to further 
extend the French subterranean telogiaph network by 
8463 miles, 
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JOHN BELLAMY, Millwall, LONDON, 


SOLE MAKER OF 


BELLAMY’S PATENT IMPROVED MULTITUBULAR BOILER. 


BY ROYAL LETTERS PATENT. 7 











Well Suitable 








Adapted for every 
for description 
Export. = — atl aed of work 


Specially designed to secure quick Steaming, combined with great Economy of Fuel and Space. 


Steady in work, no priming, easily accessible all over for inspection, requires no expensive brickwork setting. Confidently recommended to all users of 
Steam Power as the most economical and effective Steam Generator yet introduced. 


PRICES AND FULL PARTICULARS UPON APPLICATION. CAN BE SEEN AT WORK AS ABOVE. 


WROVUGHT IRON TANES AND CISTHRNSBS. 


Iron and Steel Buoys, Steam Pans, Coolers, Salt and Sugar Pans. Every description of Riveted Wrought Iron Work made to order. 


BELLAMY’S PATENT HORTICULTURAL BOILER FOR GREENHOUSES, CHURCHES, AQUARIA, 


AND ALL HEATING PURPOSES. 3685 








Highest Prize was awarded at the Tynemouth Exhibition 
BRU CH & BATH O, 


S, VICTORIA CHAMBERS, WESTMINSTER, SW. 
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PATENT EYDRAULIC, DREDGER. 
This Dredger can be made to work to any depth not exceeding 35 ft., and to dredge in any material from 100 to 1,000 tons per hour, 


The circumstances under which dredging has to be done, and the class of vessel required, vary so much that it is impossible to quote prices to meet all cases ; but it may serve as a guid 
to the approximate cost to state that a sea-going vessel similar to the Engraving, with separate propelling engines, about 130 feet long and 24 feet beam, 
capable of dredging 300 tons per hour from a depth of 25 feet, would cost about £10,000. 


ENGINEERING. 


(Dec. 1, 1889. 











XXVIN 
Portiand Cements 
*“ VECTIS” BRAND. 


Established upwards of 60 Years. 
manufactured by 


Chas. Francis, Son, & Co., 


At West Mepina MILLs, Newport, IsiE°or WIGHT. 
Prize Medals: London, 1851; Havre, 1868-9, 

Paris, 1875, &c., &c. 3728 

Agencies at Dublin, Cork Belfast; Glasgow, Plymouth, 

and Paris. Offices, 17, Gracechurch St., London, E.C. 





alvanized Corrugated Iron 


SHEETS, 
Cold Rolled, Close Annealed Flat Sheets, 
IRON BUILDINGS, ROOFS, 

“ AND CONSTRUCTIONAL IRON WORK, 
THE BRISTOL GALVANISED IRON COMPANY, 
Ashtongate Iron Works, 

BEDMINSTER, BRISTOL. 4068 


SMITHFIELD CLUB SHOW. 


AMERICAN TWIST DRILLS. 


An assortment will be Exhibited on STAND 
No. 127 in Gallery, which you are respect- 
fully solicited to inspect. 4020 
BENTALIE BROS., 








THE ALBO CARBON LIGHT, 


FOR 


LIGHTING WORKSHOPS, FACTORIES, & LARGE HALIS, &c. 


MORE LIGHT, LESS HEAT, GREAT SAVING IN GAS. 


ESTIMATES GIVEN. 
THE SANITARY ENGINEERING & VENTILATION COMPANY, 





115, VICTORIA STREET, WESTMINSTER. 


75 





COST ACCOUNTS, 


(JAMESON’S SYSTEM) 
COPYRIGHT. 


SIMPLE. EFFICIENT. 


This system is referred to in the highest terms of 
commendation in the Engineer Newspaper of 27th 
Aug., 1880, p. 152. It is now used by various firms to 
whom reference can be made, and provides accurate 
costs in any desired detail of parts, with the smallest 
expenditure of labour. 








For Terms, d&c., apply to 


R. W. & J. A. SISSON, 





BEFORE ADOPTING THE 


ELECTRIC LIGHT 


FOR 
Engineering Works, Factories, &c., 
PROPRIETORS SHOULD SEE 


Siemens New Gas Light 


SUPERIOR to all other Systems of Lighting in 
ECONOMY, BRILLIANCY, & STEADINESS. 


SIEMENS PATENT GAS LIGHT CO., Ltd., 
___ 40, Queen Victoria Street, London, E.C, 4°95 





Clyde Rivet Works Oo. 
GLASGOW. “ 


Best Rivets, Spikes, Woop Screws, Screw Bours 
Nuts. 3840 





mith’s Patent Dredgerg 


THE SIMPLEst, CHEAPEST, AND MosT EFricrext 
DREDGERS MADE, ' 


Are fitted with a novel Grip Bucket, worked by Ht 
draulic Power, providing a most simple machine , 
clear Sand Banks or Harbours at half the cost of pre- 


sent Dredgers. 
SOLE MAKERS— 


(Mark, Bunnett, & Co., Lim, 


LONDON. 


[ Buildings, Roofs, 
AND 
STRUCTURAL IRONWORK 
of all descriptions. 


(ark, Bunnett, & Co., Lim, 


RATHBONE PLACE, W., 
AND 
90, QUEEN STREET, LONDON, E.c. 
CATALOGUES AND ESTIMATES ON APPLICATION, 


3844 





FULLBRIDGE WORKS, MALDON, ESSEX. 





As used on board the. 
‘PENINSULAR XORIENTAL 
TE STEATI NAVIGATION Cas. 
™, New oteamships — 
o “SUTLEJ = 
_ For Preservinc Meat, Fisu” 

= LTRY VEGETABLES & FO 
QOLING BEER, WINE . WATER 


28,AND FOR MAKING Ice 






































55, PILGRIM ST., NEWCASTLE-ON-TYNE. 
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~ (Bstablisbed 1788) 
"1a 7 ASUSED BY THE 2 
ORANGE SLAUGHTERING C 
. (3 Machines} | 
STKATHERINES Dock £9, 
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SWITHIN'S “LANE 


For ‘PRESERVING MEAT: ImporTro 
FROM AUSTRALIA T0 ENGLAND 











= V See Pestimonials = 





* Hamburg, 1878 
Berlin, 1879 
Sydney, 1879 
Cincinatti, U.S.A., 1880 
New York, 1880 
Melbourne, 1880 
Pittsburg, U.S.A., 4884 
Atlanta, U.S.A., 4884 
New Zealand, 1882 
Falmouth, 1882 
Tynemouth, 1882 


PRIZES. 





Main Driving Belts 


SPECIALLY SUITED FOR ELECTRIC LIGHTING. 





AMERICAN COTTON BELTING. 


PATENTEE AND MANUFACTURER: 


Guaranteed Waterproof, and not 
affected by Weather. 
Half the Cost of Leather. 

Made any length without Joints. 

These Belts are made suitable for any 
width of Pulley for Main Driving, and 
one end can be tapered if requisite, to 
prevent ‘‘ Jump” in running. 

SAMPLES ON APPLICATION. 
A Substantial Guarantee given 

with every Main Driving Belt. 





130, Queen Victoria Street, LONDON. 


WORKS: LIVERPOOL, ENGLAND; and BALTIMORE, U.S.A. 


3149 





2 BELLEVILLE’S INEXPLOSIBLE 





EXHIB 


ION OF PARIS 


STEAM BOILER. 


MODEL 1877 (PATENTED). 


GOLD MEDAL AND LEGION D'HONNEUR—PARIS, 1878. 


The 1877 TYPE includes nt of considerable importance, the efficiency of which was shown at the UNIVERSAL 


1878, where a set of the BeLLEvILLE’s Boilers of 400 


HP, was employed to furnish steam for 


the motive power of the French Section; the Boilers were worked for more than six months without even one day's cessation for 
cleansing or repairs, in spite of having to produce regularly double the quantity of steamc»1t acted for by the Commissariat 


General, who upon this account paid an indemnity of 21,5000 francs for the excess of steam produced. 


The results of this 


installation, notably those concerning the utilization of fuel, the regularity and abundance of dry steam were daily ascertained by 
the Service Technique of the Exhibition. The advantages obtained by these improved Boilers of the 1877 type have also been approved 


by the Jury, several Technical Commissions, and _ b. 


they have accorded to MM. Belleville & Co. A GOLD MEDAL and a new nomination in the LEGION D’H 


heating surface for cleansing purposes.—Convenient 


 repairs.—Smi 


ess 0) 
to be accessible for cleaning and firing.—Applica) 


the Chief Engineers and Directors of numerous Firms and great Companies ; 


NNEUR. 


PRINCIPAL ADVANTAGES. ; 
Complete Security._Important Economy of Fuel.—_Free Expansion.—Always Steamtight, on 
account of the excellence of the system of joints allowing free expansion.—Easy Access to all exterior and interior parts of the 


f Bulk, which allows the 


Size of Parts, allowing much facility in transport, erection, and 
application of great power within very limited areas; the front only requiring 
bility in all situations.—Automatic Purification of the feed water; 


precipitation of the calcareous salts in a pulverised state takes place by the contact of the preliminary heated feed water with the 
steam in the purifier, the sediment being extracted by a blow-off cock. Feed automatically regulated by the varying pressure 
Pressure obtained promptly in about fifteen minutes after lighting the fire—Production of Steam a 


of steam.—F 
very high 


Special Grate, preventing 


ressure without danger.—Steam always 
heater.—Regularity, the heat of the fire being automatically controlled according to use of the steam. ) ' 
the adherence of scoria, and with a Steam Blast for mixture and perfect combustion 0 


gases. Working and maintenance extremely easy. 


J. BELLEVILLE 


Dry, in consequence of its passage through the purifier and the super 


Furnace with 


r& CO., 


Contractors for Public Works in France & Abroad, & for the Universal Exhibition, Paris, 187°, 
Ateliers et Chantiers de l'Ermitage, 4 St. Denis, Seine, 16, Avenue Trudaine, Paris. 
BELLEVILLE’S STEAM PUMPS for Feeding High-Pressure Boilers, 
BELLEVILLE’S REDUCING VALVES for Reducing and Limiting the Steam Pressure. 


=== 
————— 


INEXPLOSI 


BLE VERTICAL PORTABLE ENGINES, 


FOR ALL INDUSTRIAL AND AGRICULTURAL WORKS, 


Constructed in Parts sufficiently small to be carried by Men or by Mules in Distr‘cts 


: alae = === ; 
Particulars of the three types of the Belleville Inexplosible Boiler (Stationary, Portable, 
inaccessible to Vehicles, 3624 


and Marine), Portable Engine aud Boiler, Steam Pumps, Reducing Valves, 8t-am 
Purifiers and Separators, Automatic Feed Regulator. 
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MOULDING MACHINES. 
(Concluded from page 443). } 

AnoTHER form of moulding machines, in which 
mechanical pressure is used, is the one patented by 
Mr. J. Wertheim, of Frankfort-on-Maine. This 
machine, as a rule, can only be used with anything | 








class of work it offers some advantages. It 
noticeable amongst the newest moulding machines 


structed like an ordinary screw-press. 


pattern plate is laid on a table t, the moulding | hand side of the drawing) is then moved under- 


it, The crank in front of 


box being placed over 

















given by an ordinary screw of large size, carrying 
the pressure plate a on the one end, and a friction 


disc ¢ on the other, the latter being driven by belt ~ 


and friction plate d; b is the pattern plate for the 
top half, and b! for the bottom half of the mould. 
After the pattern plate is placed upon the table, the 
pattern side upwards, the box is placed upon this 
pattern and filled evenly with the moulding sand. 
Then the pressure screw, with the plate a, is let 
down and presses the sand. This done, the box 
and the plate b lying on a little carriage e, are 
shifted back, and the second half b of the 


pattern plate being shifted underneath a, the 
operation just described is repeated. This ma- 
chine, however, works very slowly, owing to 


the screw, and is very uncertain on account o 
the friction gearing. It labours under certain dis- 
advantages, as the mould cannot be knocked off 
the pattern at all, but has to be shaken off it ; and 
the pattern box is lifted off the pattern upwards, 
leaving sand to fall off. Moreover, the machine 
cannot be placed in every foundry, inasmuch as 
steam power is absolutely necessary ; and, lastly, 
the sand of the mould will not be pressed evenly, 
owing to the varying heights of the pattern. 

An excellent type of moulding machine, embody- | 
ing the best practical principles, is that of Messrs. 
Sebold and Neff, of Durlach, Baden, which is 
made in this country by Messrs. Wren and 
Hopkinson, of Manchester, and the design of which 
is shown in Fig. 12. It is very simple and strong 
in its design, and a great number are at present 
being used on the Continent, although the patent 
is comparatively new. The frame is of cast iron, 
and carries rails, upon which a small carriage 
standing on wheels may be moved. In the centre 
between the rails, but not visible in the engraving, | 
is a table capable of being moved upwards or | 
downwards by hand, i.e., by means of a hand 
crank, a pinion, and the toothed segment, 
shown in the front of the figure. The pattern, 
which is made of metal, wood, or any other suit- | 
able material, according to circumstances, is fixed | 
upon a cast-iron plate, carrying on each side a | 
journal, which lies in open fork bearings. The | 
vertical centre of this plate is the same as that of | 
the vertically movable table. On the back of the | 


frame is an ordinary wooden box B for storing the | 
foundry sand. The wooden pressure plate p (shown | 
lifted up in the figure) is fixed on a wrought-iron | 
frame, the latter being made to turn on two pins. 
When a mould has to be made by this machine, 
the moulding box is placed upon the pattern plate, 
and temporarily keyed on to it by suitable splints. 





having been done, another piece, which may be 
called a relief board, in which the reversed pattern 
like success for making flat moulds, and for this | is cut, and the use of which we shall explain 
It is | later on, is placed upon the sand. 
| plate p is then turned down and secured by 
yet made and worked by mechanical pressure. | means of its front fasteners being hooked into 
It is shown in Fig. 11, and in principle it is a | _ studs fixed for this purpose to the main 

e | frame. 


The pressure is | neath the pattern plate. 


| figure. 


| in their former position. 
| be disturbed in any way, and no sand whatever can 


sand being taken from the receptacle B. This 


The pressure 


The small carriage (shown on the left- 
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the drawing is next turned, and the vertically | 
movable table pressed up against the wooden pres- 
sure board, thus pressing the relief board into the | 
sand. After this the pressure board is turned back | 
again, and after the carriage has been made to slide | 
back to the left, the pattern plate, with the mould- 
ing box on it, is made to turn 180 deg., by means 
of a-second small handcrank on the right of the | 
The pattern plate, consequently, now 
stands upwards and the moulding box downwards. 
Next thecarriage is again shifted below the mould- 
ing box, the table lifted upwards to support the box, | 
and the pattern lying on the top of the box can be | 
loosened from the mould by means of a few slight | 
taps with a mallet. This latter feature in the | 
machine is of the greatest importance, as compared | 
with the corresponding process in other machines ; | 


| it does not need any shaking of the patterns side- | 


wards to loosen it. After the pattern is knocked | 
off, the moulding box, with the mould in it, is slowly | 
let off downwards, leaving the pattern and plate 

Thus the mould will not | 


fall off it, the face of the mould standing upwards. | 
Two such machines ought, of course, always to | 
work together, one being used for the top and: one 
for the bottom part of the pattern. 

As regards the relief plate referred to, it is one | 
of the main figures in this machine, and has been | 
designed to insure homogeneous pressure of the | 
sand in the moulding box, and 


an even surface of | 
the mould, a result which is not brought about | 


A light wrought-iron frame, about 1} in. high, 18 | Figs. 13 and 14, i.e., curved, and sand to be placed 
then placed upon this moulding box, and up to the 
top of this frame the sand is always at first filled— 
after the pattern has been properly dusted—the 


upon it up to the level of the moulding box gg. 
If this sand is then pressed by a straight plate c, 
as it is done byother mechanical pressure machines, 
this pressure on the sand will be unequal, or in other 
words, it will be considerably greater on the parts i 
than on the parts h—not considering the side pres- 
sure—owing to the difference in the thickness of 
sand between the presure board and pattern. If, for 
instance, the pressure board exerts a pressure=P at 
the point k, and if the distance between the pressure 
board and pattern at h is three times that at k, then 
the pressure at h will be but equal to one-third P. 
If on the contrary, the pressure board is supple- 
mented by a relief plate, like the one in the 
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accompanying Fig. 15, viz., the reverse of the 
pattern, all the distances h between the pressure 
plate and the pattern are the same, and the sand 
will therefore, practically, be pressed equally in all 




















parts. This relief board is made in practice by 
casting the relief in india-rubber, which is found 
to be the best material. Before placing the relief 











board upon the moulding box the hollows in it 

are filled with foundry sand, or else hollows are 

made by hand in the sand of the moulding box. 
The actual work which the machine above de- 


|in any of the other machines described, either | scribed is capableof doing is very great, as about 100 
| pressed by hand or pressed by mechanical power. | boxes can easily be moulded upon it in ten hours. 
| To explain the use of the relief plate, let us sup-| A further great advantage in the use of this 
| pose a pattern to be of the shape shown in | machine consists in the moulding boxes, respecting 
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which we may say a few words. The duty 
expected of good moulding boxes is first to have 
sufficient strength to withstand the pressure of the 
sand and of the metal ; secohd, that they should not 
get out of shape ; third, that they should allow the 
top and bottom — of the mould to form a sound 
joint, thus to make as clean a casting as-possible. 
If the reader will examine the machines which 
we have described as embodying the prin- 
ciples of machine moulding for small castings, he 
will find that the joint between the top and 
bottom part of the mould depends very much upon 
the quality of the box. In most cases, there- 
fore, the boxes are planed on the sides, where 
a joint between them is to be effected. 
These planed surfaces, however, never keep true, 
and involve much labour and expense. Owing to 
the special manner in which Messrs. Sebold and 
Neff’s machine is worked, namely, by raising or 
lowering the table, and adjusting it to a special 
height, which can be kept up easily during the 


R 




















whole time of moulding (as is actually done at 
Messrs. Sebold and Neff’s works in Germany), 
the sand is made to join together, as shown in 
Fig. 16 above. Thus not only is a perfect joint in- 
sured, but it is rendered absolutely immaterial 
whether the boxes are level or not. This forms a 
great advantage in the system, and the best 
finished castings are obtained. 

The boxes employed are only held together by two 
pins, in the same manner as when placed upon the 
moulding machines, and the two boxes once used 
together are left standing in pairs without the pins 
being taken out until the boxes are again used. 
An ingenious appliance has also been designed by 
Mr. Sebold for the purpose of quickly and exactly 
fixing the top and bottom moulding boxes together. 
This appliance (which is shown by Fig. 18) consists 








of a small table a, through which the two pins b b 
can be moved up and down by means of the cranks 
shown. The half boxes ¢ and d are placed one 
upon the other. The two pins b b are moved 
up, and by means of their pointed ends make the 
boxes exactly adjust upon each other. 





ON THE MANUFACTURE OF STEEL RAILS 
WITH BROWN COAL AT TEPLITZ 
(BOHEMIA).* 

By Herr A. Kurzwernuart, Teplitz. 

THE tertiary deposits of the north-west part of Bohemia, 
which extend from the Bavarian-Bohemian frontier to the 
east of the Fichtelgebirge, from the entrance of the Eger 
into Austria along the rapidly falling south-east edge of 
the Erzgebirge, are known by the name of the Bohemian 
brown coal basin. This basin is divided into several 
smaller basins, of which the most important is the so-called 
Aussig-Teplitz-Saezer basin, the length of which stretches 
from south-west to north-east about sixty kilometres, while 
the breadth varies from twenty-five to four kilometres, 
and is on the whole larger in the southern than in the 
northern part. The thickness of the principal deposit 
varies from ten to thirty metres, and in some places there 
is a thickness of even thirty-eight metres. The depth of 
the deposit never exceeds 200 metres, the average being 
about 100 metres; and in some places it is so near to the 

surface that it can be easily worked in the open. 

The quantity of ash contained in the brown coal varies 
from 2 to 8 per cent., the content of water ranging from 
15 to 20 per cent. About 200 kilos. of this brown coal are 
equivalent to one cubic metre of soft wood. The price of 
this coal, on account of the nearness of the deposit to the 
surface and the thickness of the bed, is very low relativel 
to that of the mineral fuel raised from the ordinary coal- 
beds in Austria, the average price per ton being 1 gulden 
Oe. w. (paper currency) to 1.20,—that is, from 1s. 6d. to 
2s. per ton. The proximity of the river Elbe is attended 
with much advantage in the working of these deposits. 
The development of coal-mining operations in this basin 
is, however, of comparatively recent date. Mining, in the 





* Paper read before the Iron and Steel Institute at 
Vienna, 





true sense of the word, can only be said to have commenced 
in the year 1858, but since that date the trade has increased 
with such rapidity, that in the year 1881 no less than 
6,000,000 tons were produced, of which by far the larger 
quantity was transported to Germany, both by railway 
and by the Elbe. 

The existence of the brown coal deposits of this district, 
and of the means of economical transport of English iron 
from Hamburg vid the Elbe, led in 1873 to the establish- 
ment of a Bessemer works and rolling mill, near Teplitz, 
which, since 1881, has carried on the manufacture of 
Bessemer steel by the basic or Thomas-Gilchrist process. 
The arrangements of the Teplitz works differ in some 
particulars from those of other works of the same cha- 
racter, because they have been specially adapted for the 
use of Bohemian brown coal as a fuel, and because this 
point has been particularly kept in view in their con- 
struction, so as to enable the use of coke, which is ex- 
er expensive in Bohemia, to be entirely dispensed 
with. 

So far as concerns the manufacture of Thomas steel 
with Bohemian brown coal, we can only here refer to the 
modus operandi of dealing with the heating of the metal, 
as the rest of the process does not differ materially from 
that usually followed in ordinary Bessemer practice. Our 
remarks will, therefore, be confined to the arrangements 
and manipulation adopted in heating the furnaces and 
converters employed in the heating of the lime and the 
spiegeleisen, the melting of the iron to be used in the 
converters, and, finally, with the employment of brown 
coal in the raising of steam. 

In heating the Bessemer converters and the reheating 
furnaces, there is one and only one respect in which brown 
coal does not answer all the requirements of the process, 
and here we find the necessity for supplementing the use 
of brown coal by a fuel possessed of a larger flame. The 
brown coal has the peculiarity of giving up its heat—the 
least heat at the actual point of combustion—and for this 
reason a small quantity of coke must be used to aid in 
heating. It is necessary with the converter to have the 
interior sufficiently warm directly at the point on which 
the material rests, and which, on account of the applica- 
tion of the blast, is partly exposed to a cooling influence. 
Experience has shown that it is not possible by the use of 
brown coal alone to get the bottom of the converter 
sufficiently warm. At Teplitz much value is attached to 
the duration of the converter bottoms for as long a period 
as possible, and it is usual after each cast to push out 
on an average two to six acid tuyeres, which is found to 
be attended with advantage to the duration of the bottom, 
as it is thus made impossible for any deep channels to be 
formed. 

It will be understood that on this account the top of the 
converter bottom will become rather cool, as the material 
that has been introduced, which is generally acid (quartz 
chamotte), allows the steam to escape when the converter 
is again heated, thus lowering the temperature of the fuel 
at the bottom of the mass. 

The gases produced from the brown coal rise naturally, 
and are only completely consumed when they reach the 
highest part of the pile, where they also heat the surround- 
ing walls of the converter, while the lower part, and 
especially the surface of the converter bottom, remains 
cold and almost black. For this reason, after each charge, 
and after changing the tuyere, 7 to8 kilos. of coke are 
thrown into the converter, and afterwards 150 kilos. of 
brown coal are added. The coke, which has a short 
flame, delivers its heat directly on the surface of the con- 
verter bottom, and this has the effect of thoroughly 
drying and burning the mass that has been rubbed round the 
tuyeres as well as to getthe bottom part of the convertersto 
a white heat. With this kind of fuel the converter can, 
in five minutes’ ae be made sufficiently hot to com- 
mence the treatment of the pig iron. We do not, how- 
ever, mean to say that it is not possible, by way of excep- 
tion, materially to shorten this time, if it is found 
necessary in practice. 

The ordinary method of manipulating the ladle in 
Teplitz requires some coke to be used also for heating. 
With one casting ladle in Teplitz, 120 charges, and, under 
favourable circumstances, even twice that number of 
charges, are cast without changing the ladle. In this 
way the casting hole is inserted from inside, and the ladle 
is cooled after each charge with water. This process is 
effected in the following manner. 

The workman throws into the casting hole of the ladle 
a handful of clay, after which the hollow ladle is filled 
with water. After the ladle is thoroughly cooled in this 
way, the new casting hole is put in. It is natural that 
the porous walls of the ladle should in this way absorb a 
great deal of water, and the short time which is available 
to allow of the heat being got up again makes it desirable 
that the best and most effective fuel should be employed. 
Hence it is that we always introduce about five kilos. of 
coke, along with about two baskets of brown coal. For 
every other purpose, however, brown coal alone is 
employed. We will now proceed to speak of the method 
used for the heating of the spiegeleisen and the lime. 
Both of these operations are carried out at Teplitz at the 
same time, and with one and the same fuel. The lime is 
heated only with the surplus heat escaping from the heat- 
ing of the spiegeleis The spiegel is introduced 
not in a liquid, but only in a very hot condition. We 
endeavour, as far as possible, to apply the spiegeleisen in 
a non-liquid state ; and with the exercise of a little care 
on the part of the workman, it need never happen that 
the spiegeleisen causes any considerable ebullition in the 
converter ; while, on the other hand, the temperature of 
the spiegeleisen is already so high that it is only a very 
little short of liquidity. 

Although the low temperature attained by this mode of 
working is attended with disadvantage in some respects, 
it has, on the other hand, the compensating benefit that 
the whole manganese content of the spiegeleisen is called 











into requisition, We may add that a highly heated 
instead of a liquid spiegeleisen tends to further the uni- 
formity of the steel. or the purpose of merely heating 
the spiegel as described, the brown coal is sufficient, 
without any application of gas fuel, and it even gives a 
sufficient surplus to bring the lime to a yellow heat. 

The furnace used to heat the spiegel and lime is gene- 
rally furnished with a direct step-grate firing, for the heat- 
ing of which only nut coal is used. This coal costs about 
8 kr. per 100 kilos, at the works. 

It is necessary to specify here the various kinds of coal 
used at Teplitz according to their composition and quality, 
By nut is meant the coal in which the smallest pieces have 
a content of # cubic eentimetres, the largest a content of 
36 cubic centimetres. The next smallest kind is called 
lische, and it contains all that is smaller than nut coal, as 
well as all the dust that is gathered from the sorting of the 
coal. After nut coal, clea is nut coal No. 2, which 
contains pieces of over 36 cubic centimetres to something 
under the size of a man’s fist. Nut coal No. 1 contains 
only pieces of the size of a man’s fist and over. Coal of a 
larger size is not used at Teplitz. 

The spiegel is heated in a furnace resembling a welding 
furnace, which ends in a fuchs. The fuchs leads into a 
tower of a square section, in which there are several 
shelves, one above another on opposite sides, and inclining 
towards each other, on which the lime is placed. The 
tower terminates at the top in a firebrick chimney. 
Directly in the lower part of the chimney the lime is in- 
troduced through a side opening, which leads downwards 
from one shelf to another towards the bottom, and finally 
covers the whole, so that the surplus heat must rise 
through the different layers of lime. 

As Teplitz does not prepare its own lime, but procures 
it already burnt, it happens that there is often a great deal 
of fine slaked lime, in order to prevent which from adher- 
ing to the shelves, and thereby diminishing the draught 
of the furnace, vertical openings are provided in the sides 
of the tower, through which the surplus heat escapes, if 
the lime does not allow sufficient scope for this purpose, so 
that the due amount of draught required for the heatin 4 
of the spiegel is not wanting. It will be easily understo: "4 
that in the latter case the lime is not so fully heated as it 
should be. This arrangement of heating the spiegel and 
the lime at the same time has given very satisfactory 
results. For the heating of the spiegel and the chalk, 
quantities of nut coal are used. <A charge of 6 tons of 
pig iron—the usual charge for rail steel—requires an addi- 
tion of 370 kilos. of spiegel and 600 kilos. of lime. 

The most important use of brown coal is that of smelt- 
ing the pig iron, for which at Teplitz the Siemens gas 
regenerative furnace is employed. The usual charge in 
this furnace ameunts to 64 tons of pig iron. The length 
of the furnace is 3.8 metres ; the breadth, 2.0 metres; the 
extent of the surface available for the bath covers the full 
breadth of the furnace hearth; but the length is only 
3 metres, the greatest depth in the centre of the furnace 
being 0.3 metres. 

The gas and air chambers are arranged underneath the 
furnace hearth, thus giving upright generators. The 
cubical contents of a single air chamber is 15.5 metres, 
and those of a single gas chamber 14.5 centimetres. For 
the reversing valve generally cast iron cross valves are 
employed. 

Such a furnace melts in two hours a charge of the pro- 
portions already described, so that eight charges in 
twenty-four hours can easily be obtained, including cast- 
ing and re-charging. With these furnaces, by the acid 
process, and with iron tolerably rich in silicon, and with 
50 per cent. steel scrap added, the time occupied in heat- 
ing a charge was not longer, and the iron ran exceedingly 
hot from the furnace. The fuel used to raise the heat in 
this case is also nut coal, but there are two methods of 
applying the fuel. The gas generators of the old furnaces 
have generally grate bars, while the newer generators are 
fitted with the step-grate. With the latter it was intended 
to use nut coal No. 2, which is produced in some districts, 
and which is between the /ésche and nut coal No.1. The 
nut coal used with the flat grate bars was liable to fall 
through, whereas with the step-grate excellent results are 
obtained. 

Endeavours have been made to get up the necessary 
heat with lésche with the step-grate, which on an average 
only costs 14 kr. per 100 kilos., and in this direction con- 
siderable success was obtained, but the production was 
sensibly diminished, and for this reason the use of slack 
has been abandoned. The total extent of grate bar sur- 
face in one furnace is 5 to 8 square metres. The layer of 
fuel has, with the generators with the glut - grates 
(Planrésten), a medium height of 0.8 metres, while with 
the step-grate generators the corresponding thickness is 
0.52 metres. The gas collected from the generators is 
conveyed to a reservoir constructed of sheet iron, which 
is open towards the bottom, and stands in a cast-iron 
water basin, wherein a great part of the tar, water, and 
flue dust is allowed to fall. In consequence of the large 
quantity of water contained in the Bohemian brown coal, 
such an arrangement for condensation is regarded as 
necessary. The gas is conveyed direct from the connect- 
ing basin to the gas valve, and the draught is so regulated 
that the gas in the furnace has a pressure of under one 
atmosphere, so that the flames are never allowed to appear 
outside the inspection holes of the furnace ; while, on the 
other hand, air is drawn in from the outside. The furnace 
is supplied with a very strong draught, which enables the 
best result to be obtained. Ifthe gas is allowed a pres- 
sure, as is the case so generally in the Siemens furnace, it 
not only does the work of smelting more slowly, but it 
also threatens to attack the chamber. : : 

These furnaces require for 100 kilos. of iron 45 kilos of 
nut coal. The smelting chamber is in all parts constructed 
with Dinas bricks, and the fire bridges are kept in order 
during the working of the furnaces as required, loss of 
time from stoppages being as far as possible avoided. In 
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the same way the side walls of the furnace are repaired. 
Each furnace will last about 600 charges, but after 
that time the hearth has become so broken up that 
a complete and thorough running out of the furnace 
cannot with safety be attempted. It is, therefore, 
preferred, after the furnace has s about 600 
charges—that is, after three months of regular wear— 
to construct a new furnace. In order to heat the iron 
with advantage it is necessary to provide a chimney of 
1,5diameter and 45 metres high for every two furnaces, 
According to the character of the heating furnace, the 
iron heated with brown coal in the Siemens furnace under- 
goes some change in its chemical composition. Formerly, 
while the acid process was in use, one description of iron, 
introduced into the furnace with about 2.5 per |cent. of 
silicon, was found, after being melted, to have its content 
of silicon reduced to 2.25 per cent., so that there was a 
considerable variation in the silicon content. With the 
basic process the content of manganese is varied in a much 
greater degree, one kind of iron, which, before being 
melted, contains 2.0 per Scent. of manganese, showing a 
content of not more than 0.6 as it runs from the furnace. 

It may finally be remarked, that the total quantity of 
steam required to be raised on the works is obtained from 
brown coal, and for this purpose only slack (lésche) is em- 
ployed. In the consumption of this fuel, Bolsano’s 
patent shelf-grates are used in parts, and partly step- 
grates (treppen réste), either system being found onli 
successful, 

The Teplitz works require for the carrying out of the 
Thomas process about twenty charges of 6 to 64 tons 
daily, about 1320 cubic metres of brown coal, and 1.6 
cubic metres of coke, so that the quantity of coke required 
is only 0.1 per cent. of the total Tos employed. Brown 
coal, therefore, is used almost exclusively for the carrying 
out of this process. 


THE ELECTRICAL TRANSMISSION OF 
POWER. 

M. CABANELLAS, who has given much consideration to 
the questions of production and distribution of energy by 
electricity, and who is the author of a system of automatic 
working of such a problem, has just communicated to the 
Academie des Sciences, of Paris, the theory in reference to 
the recent experiments madeby M. Marcel Deprez, at Mu- 
nich, on the electrical transmission of power, and to which 
reference has been made in these columns. M. Cabanellas’ 
theory is as follows : ‘‘ In the transmission of mechanical 
energy by means of two identical dynamo-electric 
machines, the ratio of the speeds does not express the 
value of the duty ; the efficiency is equal to the product of 
the ratio of the speeds into the ratio of the fields.” 

Those who have had experience with dynamo-electric 
machines have remarked that for a given number of revo- 
lutions, per unit of time, of the generating machine, the 
maximum work is not obtained from the receiving machine 
when this is allowed to go at half the speed of the gene- 
rating machine; but for a large number of types of | 
machines the receiving machine should go at two-thirds 
the speed of the generator to obtain the maximum | 
mechanical work. This fact, however, is in contradiction | 
to atheory which is found in several scientific works, a | 
theory which admits, explicitly or implicitly, the quality | 
of the fields of the generator and receiver. But it must | 
be granted by every one that from Lenz’s law there 
follows the necessary reaction between the field and the | 
moving current in each machine. The theory of M. | 
Cabanellas takes exact account of all experimental results ; | 
his example shows how great this reaction may become 
with high speeds. M. Cabanellas’ communication is | 
moreover of great interest on account of the general method 
of reforming the electric elements which he applies to the 
particular case of the experiments of M. Marcel Deprez as 
to speeds, differences of potential, and current observed 
at Munich by the engineer who carried out the following 
experiments in accordance with the instructions of M. 
Marcel Deprez.* Now that very exact instruments for 
measuring currents and differences of potential are obtain- 
able, the value observed by the easy method of M. 
Cabanellas for the total wor oe electrically to the 
generator has every reason for being much more exact 
than the value of the work obtained by interposing a 
transmission dynamometer between the mechanical source 
of power and the generating dynamo, since at a speed of 
2200 revolutions per minute the error introduced in the 
traction, and thence in the work of one revolution, is 
multiplied thirty-six times in the determination of work 
per second. In this method M. Cabanellas has profited 
greatly by his former experiment on the increase of in- 
ternal resistance of machines when running. 

M. Cabanellas says :—Ina series of studies on electrical 
machines, communicated to the Academie des Sciences, I 
have analysed the theoretical reasons which differentiate 
the reflex magnetic and electric elements of a machine 
according as this machine is worked mechanically to 
create electric currents, or is worked electrically to pro- 
duce mechanical work. But No. 15 of vol. acv. of the 
Comptes Rendues (October 9, 1882) has on page 633 a 
note from M. Marcel Deprez, the conclusions of which 
prove to me that in the interest of science and its ge 
tions it is indispensable to call attention to the results of 
the experiments of which I have spoken in a manner 
sufficiently concise for the figures to be followed. M. 
Marcel Deprez gives the results of an interesting experi- 
ment on the transmission of power to 4 great distance 
which he has made from Miesbach to Munich (fifty-seven 
kilometres of overhead telegraph line). 

According to the note the receiving Gramme machine 
developed half a horse power measured on a brake at 1500 
revolutions per minute, an identical Gramme generator at 
Miesbach running at 2200 revolutions. M. Marcel Deprez 














*"M. Cabanellas has since acquired proof of the 
authenticity of these figures. 





concludes, ‘‘ That subtracting the passive resistances of 
every kind the ratio of the work reproduced at Munich to 


the work expended at Miesbach was as za = more than 


60 per cent.” It was a departure from the above-quoted 
theory that caused M. Marcel Deprez in the pi i 
assertion to make an error which is very far from negli- 
gible, since I will show that from the results of this 
experiment the return instead of being about 60 per cent. 
was about 20 per cent., that is to say about one-third as 
much as the author of this experiment imagi The 
above-mentioned note, besides the speeds of the machines 
and the work reproduced, gives only the resistances (in 
repose) of each of the two machines (470 ohms) and the 
total resistance (line wire and return) of the telegraphic 
circuit (950 ohms). There would not be in this the 
elements necessary for a numerical estimation, but I find 
the following series of figures in a recent publication 
which relates to the experiment at Munich, the Bulletin de 
la Cie. Internationale des Telephones: Power transmitted 
3-horse power, resistance of each machine 460 ohms, 
resistance of line 1000 ohms, speed of generator 2100 
revolutions, speed of receiver 1400 revolutions, difference 
of potential between the terminals of the generator 2400 
volts, and between the terminals of the receiver 1600 
volts, current 0.5 amperes. It will be seen that the two 
sources of information present in what they have in 
common an agreement sufficient to permit both to be 
taken as the base of an approximate calculation. It is 
reasonable to take without selection the figures of the 
most complete source which can be applied, although 
they are a little different from those of the experiment 
noted by M. Deprez. Let i=current, E the electro- 
motive force of the generator, e that of the receiver, r the 
resistance of the raga when working, p that of the 
receiver, R that of the line, € the difference of potential 
at the terminals of the generator, ¢€, the difference of 
potential at the terminals of the receiver, ¢ the mechani- 
cal work reproduced per second (kilogramme-metre) ¢* the 
useless work of the receiver through rubbing of brushes 
and resistanee of the air, g the acceleration of gravity. 
Neglecting at first the work done uselessly we have: 

e14 —gt_ 1600 x 0.5 - 10 x 37.5 

2 0.5? 


= 1700 ohms, and e=«, —- y= 1600 - 0.5 x 1700 = 


gt _ 750 volts, but the resistance of the machine in 

= 

repose is 460 ohms, and therefore the increase, for 1400 

revolutions, is 1700 — 460 = 1240 ohms. The increase for 
, 1240 x 2100 
Lic 

2100 turns wi 1400 


rator r = 460 + 1860 = 2320 ohms, and E =e + ri= 





et=gtt+Pp..p= 


| 2400 + 2320 x 0.5 = 3560 volts, and therefore the return is 


750 _ 


ei e 
or — = —_= 
Ei E 3560 
admitting that the current is not less at the re- 
ceiver than at the generator, which would again lower the 
return. As verification 
ee aa 
r+R+p 2320+ 1000+ 1700 
which would represent a loss of ;$; ampere 
jy of the current in a total length of the wire of more 
than 100 kilometres. The positive and negative tensions 
vary gradually from a difference of 1200 to 800 volts with 
the potential of the earth. If itis wished to take account 
of the work t! reproduced uselessly in the receiver, the 
formula becomes 


21.06 per cent., 


0.55 amperes, 


ot gees) 


“) e 
ie 





gi=gttgt+ Py Pa= = - 


t 
P gti 
ta: = 
and since 
= av, = ha 
PMP mS og ma thee & 


which should be @ priori. The useless work ¢! is‘easy to 
measure dynamically and even electrically by a method 
which I have communicated, and which has been in- 
serted in the Comptes Rendues. In the absence of direct 
measurements we may estimate this useless consumption 
at one-tenth of the mechanical power reproduced by the 
receiver, i.¢., at 3.75 kilogramme-metres per second. The 
above formula gives us for ¢ = 37.5 and ¢! 3.75, p = 1550 
ohms, e = 750 volts without any change, ‘increase for 1400 
turns = 1080, 


yr = 470 + 1080 x 2100 _ 2090 ohms, 


1400 
E = 2400 + 2090 x 0.5 = 3445 volts, 
6. (ae 
EB 3445 21.77 per cent. 
Using the figures of M. arene note for inert resist- 
; ae 
ances it would be i = 1550495042000 0.58 amperes If 


in the numerator of i, we take account of the differencé 

of potential lost through derivation on the line we find 

0.51 amperes. We have judged it interesting to pass 

through all the details of the reconstruction of the electric 

elements, for we might have at once applied the formula 
gt 





Return= - 


eit Ne, ig (+t) 2N-n 
n 


—at —— 
n 
which applies if the line is perfectly insulated. _ ; 
N nare the speeds of the generator and receiver, a is 
the resistance of the machine in repose at the strength of 





current i. But the formula 
Return= gt 
N ws 1 )}-¢ 12N—M 
I+ yi [a I-g(t +t | a 1255 


and hence for the gene- | gra 





in which ¢,; is the difference of potential between the 
terminals of the machine worked at a speed M bya 
current I, the work got out by the brake being ¢; and 
the useless work t1,, a; being the resistance at rest under 


the strength of current I. The value of the current I at 
the generator being greater than i the value of the current 
at the receiver, approximately in this case where the line 
is imperfectly insulated the formula 
t+ 3 N- "| 
— )-«-—. 
a “ 


Return= N as 
el+T? é (2) —g 
n\i 
“ah employed. 

ith the preceding approximate figures a calculation 
would give 1=0.65, which would reduce the return to less 
than 15 per cent. The kind of calculation which I have 
just e shows how useful and practical is the consider- 
ation of the increase of internal resistance of machines 
when working ; also with what ease it allows a great error 
to be rectified and of finding the return which a measure 
of the power expended at Miesbach will give, a measure- 
ment which is particularly easy and exact if, as has been 
remarked, the aw is driven by a separate gas engine. 
In fact, when M. Deprez admits that the return is equal 
to the ratio of the speeds he implicitly admits the come 
of the magrtetic fields of the generator and receiver, 
wheréas through the reflex actions of which I have 
8 — (electric current in movement inducing magnetism) 
the generating field was more intense than the magnetic 
field, which the same current would develop with the 
armature in repose or turning with an open circuit, and 
the field of the receiver was less intense than this field not 
influenced, so that according to the figures given the field 
of the receiver in this experiment would be three times 
less intense than the magnetic field of the generator. 


FOREIGN AND COLONIAL NOTES. 

The Yan Yean Reservoir.—Some months since the 
Victorian Government let a contract for diverting a stream 
into the Yan Yean Reservoir, where the supply of water 
for Melbourne is stored. Of late years ie has, 
in the summer months, had an indifferent supply, as far 
as yg both quantity and quality ; and it was hoped 
that the diversion would be completed before the begin- 
ning of the hot season. But in consequence of the con- 
tractor being unable, as he states, to obtain a sufficient 
number of workmen, there is likely to be some delay in 
the execution of the work. 


French Submarine Telegraphy.—A subterranean tele- 
graph cable is now being laid between Paris and the 
South of France, so as to place the French capital in 
direct subterranean communication with Marseilles. Two 
hundred and fifty workmen are now engaged in layin; 
the cable, which follows as closely as possible the nation 
roads on the right bank of the Rhéne. The cable is laid 
in iron pipes at a depth of 5ft.6in. The joints of the 
pipes are covered with caoutchouc, and every 1666 ft. 
subterranean chambers are established so as to facilitate 
repairs. 

Canadian Pacific Railway.—Mr. Rogers, one of the 
engineers employed, states that he has succeeded in find- 
ing a practicable pass —— the Selkirk or Gold 
Range, in British Columbia. This discovery has a great 
value, as it determines the route of the Canadian Pacific 
Railway, a it about 100 miles north of the boundary 
line directly out of Kamloops. From this point it will be 
nearly an air line to Winnipeg and Thunder Bay. The 
line will be about 100 miles south of the Yellowhead Pass, 
thus bape Br with the necessity of a far north-western 
detour as laid out by the original Government survey. 
During the season now drawing to a close it is stated that 
the Canadian Pacific company will add 640 miles of new 
line to its mileage. 520 miles of this will be on the main 
line, and the remainder on the branches. 


Canada Southern Railway.—W ork has been commenced 
on what is known as the Essex Centre Cut-off, a branch 
line from Windsor, Ontario, opposite Detroit, to Essex, 
a point on the Canada Southern Railway, some 14 miles 
from the Detroit. Messrs. E. S. Denforth and Co., pro- 
minent railway builders, of New York, have a contract 
for grading the line, which they expect to finish within 
sixty days. The laying of the rails will follow directly 
upon the grading. When the Cut-off has been com- 
pleted, through trains over the Canada Southern will be 
run vid Detroit, crossing the river at this point, instead 
of at Ambersburg. 

More Steamship Lines.—More steamship lines are pro- 
posed. The Argentine Republic has under consideration 
the establishment of a direct line to New York, and Dr. 
Norviex Green, of New York, has obtained concessions 
from the Canadian Government in favour of a line from 
Boston to Europe vid Newfoundland. 


American Telegraphy.—A connexion has been effected 
between the Baltimore and Ohio Railroad Company’s 
telegraphic system and the network of the Southern 
Telegraph Company, by which arrangement the former 
will not have direct wires from Washington to Richmond 
and other _ south. A contract has been concluded 
with the Southern Telegraph Company for a period of 
ten years, and the Baltimore and Ohio Railroad Company 
thus secures the entire use of itslines. The Southern 
Company is not an old corporation, but has for some time 

ast been constructing lines through the south. It is now 

uilding a line from Richmond to Norfolk and Peters- 
burg, ia, and has some other valuable franchises 
for lines through the south. 


German Pig-Iron.—The production of pig-iron in Ger- 
many in the first eight months of this year amounted to 
1,867,873 tons. The corresponding production in the 








corresponding period of 1881 was 1,770,367 tons, 





ENGINEERING. 


{Dec. 1, 1882, 








THE GRANGEMOUTH DOCKS. 
MESSRS, THOMAS MEIK AND SONS, ENGINEERS, 
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Not very many months ago we placed before our 
readers an illustrated notice of a new dock which had 
lately been completed and opened for traffic at Bo’ness, 
forming an important feature in connexion with the 
North British Railway system, as a means of effecting 
ready trading facilities between Glasgow and the 
industrial districts of the Clyde, on the one hand, and 
the Firth of Forth, other parts of Scotland, and the 
Continent of Europe, &c., on the other. In this day’s 
issue we perform a somewhat similar duty as regards 
a new dock recently completed and opened at the 
rival port of Grangemouth, the ownership of which 
is in the hands of the Caledonian Railway Company. 
Mr. J. C. Bolton, M.P., chairman of that great cor- 
poration, when recently addressing the half-yearly 
meeting of his fellow shareholders, said that the com- 
pany had spent something like 600,000/. on the port of 
Grangemouth ; and in the course of the following 
descriptive notice it will be our endeavour to show 
how, in carrying out the new dock works, fully one- 
half of that large sum of money has been spent. 

Situated at the edge of the Carse of Falkirk, just 
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where the River Carron empties itself into the Firth of | 


Forth, the town of Grangemouth has held a position of | 
considerable importance for at least a hundred years. | 
So far back as the year 1767, the Governor and Coun- | 
cillors of the Forth and Clyde Navigation applied to | 
Parliament for powers to open a waterway from the 
Forth to the Clyde. That was onlya few years after 
the Carron Iron Works were started by Dr. Jonathan 
Roebuck and several kindred spirits on a suitable site 
quite near to what is now the port of Grange- 
mouth, and in connexion with which James Watt was 
professionally occupied for a considerable time. The 
Act of Parliament sought for was obtained, and the 
works were commenced in the year 1768, but not com- 
pleted till the year 1790. When that stage was 
arrived at, the opening took place with rather a pecu- 
liar symbolic ceremony, namely, that of carrying a 
barrel of Forth water to the Clyde and the emptying 
of the same into that river at Bowling, which is 
situated at the junction of the canal with the Clyde. 
In passing, we may remind our readers of the fact that 





the permanent marriage of the Forth and Clyde waters, 
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which was accomplished in the year 1790, was due to 
the execution of works, the designing and laying off of 
which were in a large measure done by the great engi- 
neer whom we have just named, but before he had 
immortalised himself by his inventions in the field of 
mechanical engineering. From the general plan of the 
town and docks of Grangemouth, given in Fig. 1, it 
will be seen that the port is the Forth or easterly ter- 
mination of the Forth and Clyde Canal. 

As a trading port in the ordinary sense of that term, 
Grangemouth can scarcely be said to have had an ex- 
istence beyond the past thirty years. After the lapse 
of about half a century, namely, in the year 1836, the 
Governor and Councillors of the Forth and Clyde Navi- 
gation obtained powers from Parliament to construct 
docks covering an area of about seven and a half acres, 
the completion of which, however, was not overtaken 
till the year 1843. When the possession of the Grange- 
mouth Docks and the canal passed into the hands of 
the Caledonian Railway Company in 1867, the number 
of vessels which arrived at the port during the year was 
1639, of a total registered tonnage of 266,694 tons ; and 
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ness of dues to attract trade to it. In the years 1872- 
73-74-75 the timber trade of the port assumed large 
Se. chiefly from the great activity of the 

uilding trade of Glasgow. It was in those years that 
the demands upon the harbour accommodation of 
Grangemouth were felt most keenly ; indeed, in the 
year 1873 as many as 117 vessels were seen lying in 
the Firth at one time, waiting to get into the harbour. 
These lay, on an average, twenty-three days before 
getting into the docks. In 1874 there were 84 vessels 
lying outside the docks for an average of fourteen 
days. 

Such facts stimulated the directors of the Caledonian 
Railway Company to proceed to Parliament in the 
session of 1876 for powers to carry out extensive works, 
chief of which was the dock whose construction we 
illustrate in this day’s issue. The company’s Bill 
having been passed, Messrs. Blyth and Cunningham, 
civil engineers, Edinburgh, were commissioned to 
design and superintend the works that had been 
resolved upon. The additional ground required for 
the new works—extending to nearly sixty acres—was 
procured, and the various contracts were let, the 
principal work, namely, that of the construction of the 
new dock, being entrusted to Messrs. Charles Brand 
and Son, Glasgow. About 19} acres, or one-third of 
the newly acquired ground, was reserved for the water 
area of the new dock and timber basin, the actual 
dockage area being about 104 acres. The construction 
of the new works was commenced in the month of 
November, 1877, and the fact that the new dock was 
not ready for use until midsummer of the present year 
was due to the extraordinary difficulties that had to 
be surmounted in procuring a satisfactory foundation 
on a site where there was a depth of at least 150 ft. of 
mud, as well as to the occurrence of long periods of 
intense frost during two of the winters that the works 
were in progress. 

By reference to Fig. 1, page 518, it will be seen that 
the new dock is of a somewhat irregular form and direc- 
tion, partly in consequence of the way in which it had 
to be approached from the Forth, and owing also to the 
fact that connexion had to be made with the old 
docks and with the timber basins te the west. In the 
meantime, the dock walls are only completed so as to 
enclose an area of about 104 acres of deep water as 
already indicated, and the remainder of the space to the 
west is available as a timber basin, the area of which is 
about 9 acres. The dock proper is about 1100 ft. in 
length up the centre, while its width is about 400 ft., the 
length of the wharfage being fully 2700 ft. The former 
is dredged to a depth of something like 26 ft., and the 
latter to about Sft. Outside the dock there is an 
entrance or sea lock, the entire length of which over 
the walls is 490 ft., that between the lock-gates being 
352 ft. Further out there is what has been called the 
new entrance, provided with wharfage extending to 
about 730 ft., alongside of which ships can be moored 
in case of any impediment to their entrance to the 
dock, and where they can even discharge if necessary. 

The amount of excavation involved in the new dock, 
the timber basin, entrance lock, and entrance channel, 
was about 1,130,000 cubic yards; and so far as the 
material excavated was not required for the embank- 
ments, it was employed in raising an area of about 
24 acres of ground to a height of 15 ft. above high- 
water mark. As shown in our engravings, Figs. 2 to 5, 
page 518, the walls of the dock, lock, &c., are of a 
somewhat composite character. Generally speaking, 
they are 25 ft. thick at the base, the foundations bein 
formed by sheet piling and two layers of longitudina 
and cross planking, giving a solid platform for the 
superstructure. The timber employed was Baltic red 
pine, and the quantity used was about 250,000 cubic 
feet. Itis proper here to state that the excavations 
were taken out in such a way as to give a back slope 
of sufficient batter to prevent slips occurring during 
the construction of the walls. Very great difficulty 
was experienced in getting in the quay wall, owing to 
the treacherous nature of the ground, the flat carse 
land left by the waters of the Forth being an alluvial 
deposit to an unascertained depth (said by some per- 
sons to be at least 150 ft. in thickness), and water 
being reached at a level of not more than 10 ft. below 
the surface, below which, again, was merely wet mud. 
Before the commencement of the dock works 

roper a stream called the Grange Burn had to be 
diverted fromits former course, which wasacross the site 
chosen for the dock. That involved an excavation of 
40,000 or 50,000cubic yards of material. The new 
course of the Grange Burn is shown on the general plan. 

On the solid timber platform already referred to 
the dock and lock walls proper are constructed. 
For the most part they are formed of concrete, which 
is also true of the walls of the entrance channels lead- 
ing to the old dock and to the old timber basin. The 
amount of concrete employed throughout the works 
was about 100,000 cubic yards, the composition being 
34 measures of broken blast-furnace slag, 34 measures 
of sand, and one measure of Portland cement, which was 
specified to stand a breaking strain of 250 Ib. per square 
inch. This material was: chiefly supplied by the Bur- 
ham Brick and Cement Company, London. While the 





concrete is about 25 ft. in thickness at the base, it 
gradually tapers upwards until it becomes about 7 ft. 
thick. Both in the dock and the entrance lock the face of 
the walls above is formed of freestone ashlar, from about 
18 in. below high-water level, and that again is sur- 
mounted by a coping of granite formed of blocks 
3 ft. Gin. broad by 18 in. thick. Of the former material 
about 140,000 cubic feet were used, and of the latter 
about 45,000 cubic feet. In most cases the back slope 
was filled in with slag, ashes, and gravel, slag and clay 
pounded together, and puddled clay to a thickness of 
about 3ft. It may here be mentioned that during the 
summer of 1879 from 80,000 to 100,000 cubic yards 
of excavations were removed, and that concrete to the 
extent of 5000 yards was put in every month, in addi- 
tion to the proportionate amount of piling being put in. 
Sometimes as many as 1300 workmen were employed 
by the contractors. Along the north side of the new 
dock a range of shedding has been commenced which 
will be about 1200 ft. in length, and will be available 
for general shipping traffic; while to the eastward 
there is a large area available for storage and railway 
accommodation, and for offices for customs officials, 
lock-keepers, &c. On the south side of the dock there 
are placed four jetties which are used in connexion with 
the discharging of timber ; and in all about 32 miles 
of new railway have been laid in connexion with the 
docks, new and old, and the railway from Grangemouth 
has been doubled up to Grahamston, which is the station 
for the town of Falkirk. It will thus be seen that the 
directors of the Caledonian Railway Company mean 
‘* business” by their expenditure at Grangemouth. 

Hitherto we have abstained from saying anything 
about the mechanical arrangements for the successful 
working of the dock, lock, &c., and to that subject we 
now devote our remarks. The gates at the new 55-ft. 
entrance, the construction of which is shown in detail 
in the illustrations, Figs. 6 to 13, on page 519, are 
formed of creosoted yellow pine, with greenheart heel 
and mitre posts, and greenheart sill timbers. In 
designing the machinery for working the gates a some- 
what novel system of construction , de been adopted, 
the ends of the hauling chains being attached not to 
the gates in the usual way but to the walls of the 
lock, from which they pass over conveyance sheaves on 
the gates, and thence to the crabs, which are placed 
behind the anchor block of the heel-post and below the 
quay level. By means of this arrangement the crabs 
for opening and closing each leaf can be placed along- 
side one another, and can be worked by one hydraulic 
engine. The engines employed are of Sir W. G. Arm- 
strong and Company’s ordinary pattern. They have 
two oscillating cylinders of brass, with brass pistons 
and plungers. In case of need, provision is also 
made for working the crabs by hand power. 

The sluice valves are arranged in pairs, each pair 
consisting of one hydraulic and one hand power 
machine acting on independent paddles. Formed of 
greenheart timber, these paddles are about 7 ft. square 
and 1 ft. thick, and they work against polished granite 
faces. The hydraulic apparatus provided for working 
the sluices consists in each case of a double-acting 
cylinder fixed vertically in the sluice shaft, with 
piston and piston rod attached to the paddle by con- 
necting links, When the sluices are raised the piston 
rod and cresshead rise up through the cover plates, 
which are hinged so as to allow the crosshead to 8, 
and which close by their own weight when the B wes 
is lowered. The hand sluices are worked by means of 
screws in the usual manner. 

Hydraulic capstans are provided for hauling ships 
both through the new entrance and through the passage 
leading from the north-east corner of the new dock 
into the old. Two of these capstans have a hauling 
power of five tons, while the other three have a hauling 
power of three tons, They are all similar in construc- 
tion, consisting of a head of the ordinary pattern fitted 
with sockets for handspikes in case of emergency, and 
driven by a hydraulic engine placed below the quay 
level. 

On the south side of the new dock there have been 
erected two hoists for shipping coal. The sites of these 
are shown in Fig. 1, with the railway connexions. All 
the necessary arrangements have been provided for the 
erection of other two hoists of the same sort in the event 
of a demand arising for them. The loaded wagons 
approach the hoist at nearly right angles to the quay 
walls on a gradient falling towards the quay at the 
rate of 1 in 100. Opposite each hoist is placed a turn- 
table on which if necessary the trucks can be turned so 
as to bring the opening end door of the same next the 
vessel. The truck is then run on the cradle of 
the hoist and lifted by a direct-acting cylinder to 
a height of about 27 ft. Mounted in trunnions, 
there is on the cradle a second hydraulic cylinder 
which tilts the wagon to such an angle that 
the contained coal descends into a wrought-iron 
shoot carried from the framing, and thence into 
the ship’s hold. The empty wagon is not lowered to 
the quay level, but is taken away from the hoist on a 
viaduct about 15 ft. above the ground level. From this 
viaduct it descends on an incline to the sidings where 
the return trains are made up. Near each hoist is 





fixed a hydraulic capstan which works the turntable 
and hauls the wagon on to the cradle. By way of 
giving some indication of the thorough efficiency of 
these hydraulic coaling hoists we may mention that 
since the dock was opened for traffic the quantity 
of coal shipped by them has reached the ver 
large total of 240 tons per-hour. This method of 
shipping coal by hydraulic hoists was first adopted at 
Newport about thirty years ago, and it has since been 
generally adopted at the other coal export docks in 
South Wales. 

Still confining our attention to the south side of the 
dock, there are likewise two movable hydraulic cranes 
of Sir W. G. Armstrong and Co.’s ordinary pattern. 
These cranes have each a lifting power of 30 cwt., and 
the jibs have a radius of 33 ft. They are already in 
large request for discharging pig iron brought from 
Middlesbrough. 

Hydraulic power is likewise used for working three 
swing bridges, all made by the celebrated Elswick 
firm. Two of these are laid over the canal, connecting 
the large timber basin with the new dock, and the other 
is laid over the passage between the old and the new 
docks. One of the canal bridges is for ordinary road 
traffic, the width of the roadway being 20 ft. and that 
of the footway 4 ft. It is situated close by the eastern 
angle of the timber basin, and is about 100 tons in 
weight. The other, which is close by the narrow arm 
of the new dock, is for railway traffic, and carries two 
lines of rails. It has a weight of about 200 tons. The 
bridge over the passage between the docks (which is 
50 ft. wide) is also for railway traffic, and has three 
main girders about 110 ft. long and 5ft. 6 in. deep, 
the total weight being about 300 tons. The machinery 
for working these bridges comprises, in each case, a 
hydraulic press for lifting the bridge from its bearings 
preparatory to its being swung, and a pair of hydraulic 
cylinders with multiplying sheaves and chains acting 
on a drum fixed to the underside of the bridge. 

The power for working the various hydraulic ma- 
chines is derived from a steam pumping engine of 150 
horse power, having two cylinders of 22 in. diameter 
and 30 in. stroke, driving a pair of force pumps which 
work at a pressure of 7001b. per square inch, and dis- 
charge into an accumulator erected ina house adjoining 
the engine-house, the position of which is shown on 
our general plan, Fig. 1. The boilers are of the Cornish 
type, 5 ft. 9in. in diameter and 25 ft. long. In de- 
signing the engine and boiler-houses, room has been 
left for a second pumping engine and additional 
boilers. 

We have already spoken of an expenditure of about 
600,000/. on the part of the Caledonian Railway Company 
in connexion with the port of Grangemouth ; and we 
understand that the contracts of Messrs. Brand and 
Son and Sir W. G. Armstrong and Co. will probably 
involve a total outlay of not much short of 350,000/. 
For the deepening and widening of the channel up to 
the entrance lock a separate contract has been entered 
into with Messrs. Lawson and Best, of Glasgow. The 
work, which will involve the removal of about 450,000 
cubic yards of material, is now in progress, and will be 
finished, it is expected, next summer. 

The resident engineer was Mr. F. L. Keir, and Mr. 
David Brand was the principal agent for the con- 
tractors, while Mr. John Gibb was the clerk of works. 








ELECTRIC LIGHTING NOTES. 

Tue Swan United Electric Light Company have 
published notices of various applications they propose 
to make to the Board of Trade, under the Electric 
Lighting Act of 1882, for powers to establish lighting 
installations in different parts of London. One of 
these, the so-called Victoria District, includes portions 
of the parishes of St. Margaret’s, Westminster; St. 
John the Evangelist, Westminster ; St. George, Han- 
over-square ; St. Martin-in-the-Fields ; and St. Luke, 
Chelsea. The powers sought for, include authority to 
the company to acquire, construct, and use land, 
buildings, and machinery for the generation, measure- 
ment, and storage of the electric current, and the lay- 
ing of conductors necessary for the distribution of 
such currents to points of supply, such conductors to 
be laid either through, over, or under streets and 
buildings as may be required. The company also seek 
for authority to levy charges for the use of the 
electricity supplied, and to recover for damages arising 
from wilful obstruction or injury to the plant. The 
same company apply for similar powers in the parishes 
of St. Martin-in-the-Fields ; St. Anne, Soho; St. Paul, 
Covent Garden ; St. Mary-le-Strand; St. Giles-in-the- 
Fields ; St. Andrew, Holborn, as well as in the precinct 
of the Savoy, the Liberty of the Rolls, Lincoln’s Inn, 
Staple Inn, and the Inner and Middle Temple. A 
third application from the same company takes in part 
of St. Mary Abbot’s, Kensington; St. Margaret’s, 
Westminster ; and St. Luke, Chelsea, parts of the two 
last-named parishes being also included in the first 
notice. 


The vest 


of the parish of St. Pancras give notice 
that they will apply for powers to establish electric 
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lighting within their parish, as well as to manufacture, Taste I.—EXPERIMENTS WITH INCANDESCENCE Lamps. 
hire, or sell machinery and apparatus, lamps, meters, eve 
an . . . ! 
conductors, &c., for the production, distribution, and Seiden Edison. SES, go 
utilisation of the current. Seen | 
oe id 

The Pilsen Joel General Electric Light Company | oA. B. C. m | & F. 

ropose to deal with the Holborn and St. Giles’s = ; = : 

Tistricts, including parts of High Holborn, New Oxford- | number of a emt, toe 7 100 50 25 528 P ‘ 
street, Tottenham Court-road, Little and Great Queen- | Speed of engine, revolutions per minute... ee ae 984 1021 1027 232 
streets, Gate-street, Great Turnstile, and Whetstone- | Indicated engine power=75 kg. per second .. =< | we 17.12 | 9.15 68.74 | 

ark. A second application invades the St. Pancras : 11.—Electrical Observations. ° 
Vistrict, and proposes to supply light to Malden- | Resistance of exciter, ohms poe es a a 1.75 1.75 | 
crescent, Ferdinand-street, Chalk Farm-road, High- ” ra” | Rp 06 oe 05 i, 

3 : 1” elamp 5, +. +. we we 47.2 42.8 41 130 | 28.0 31.1 
street, Camden Town, and part of Hampstead-road. Intensity of the inducing current, ampéres .. --| rm | 32 32 35 
‘» lighting ” - of EF | ue 87 50 370 

The South-Eastern (Brush) Electric Light and Power » current per lamp, 4 er zt 1.42 1.74 | 2.00 7 1.77 1.55 
Company will apply for the necessary powers for pro-| Dig t potential f a ae | bari | a ; = 
ducing, storing, and distributing electricity in Folke Ee | a 0 ms =} & * 

Margate, Canter! Maidst Rich d Ill.—Electrical Deductions. | rij2 ‘“ { P | 
stone, Margate, Uanterbury, Maidstone, Nichmond | work in exciting machine, horse power og | 2.44 2.44 2.44 
(Surrey), Croydon, Colchester, Gravesend, Rochester, ria | 
The same company also will seek »» light machine, horse power .. feo | 1.37 52 17 
similar powers for Lowestoft, Norwich, Great Yar-| — = p=" ( o71kg. 13.22 16.73 650 | 895 7.62 
mouth, Seevieh, be — aga Cambridge, | Work in one lamp .. nye | (103 it.pd 95.58 120.95 47 | ~=«~64.70 55.09 
Luton, Bedford, and High Wycombe. The company, a anRe Le ogi eo 
in fact, appears desirous to cover the whole of the | 7°! workin lamps, horse power | gia | — _ = oe | 
districts in which they work. Total electric work, "a oo ae, eal | 16.76 11.77 8.18 
IV.—Photometeric Cheweations, } 

Messrs. Ferranti, Thomson, and Ince, the pro- | Mean spherical luminous intensity per lamp.. l 1.44 2.80 3.77 1.57 1.64 2.19 
prietors of the Ferranti system of electric lighting, to | T°! mean spherical luminous intensity L=ul 144 140 94 829 | 
which we refer on another page, are applying for com- V. Efficiencies. TT a | 
prehensive powers in the metropolitan districts. One | Total mechanical efficiency T | 0.73 0. 0.90 

e to supply includes the whole of the ; Kay, t | poe est om r 
elsea, except the district of Kensal New | Mechanical efficiency of lamps .. T . : . 0.67 
The second applies to the parish of St. John, | prectric P “ ci 0.77 0.75 0.68 
Hampstead, and besides a long list of streets comprises 3 
such parts of the following railways as lie within the | Carcels per mechanical horse power .. — 6.26 8.13 12.73 12.06 
h p g y u pe po rT | | 
rish: the North London, the London and North- %.} 
Vestern, the Midland, the Metropolitan, and the Me- » electric horse power ‘ Ti 8.59 11.89 1149 | 
i St. John’s W ilways. L .. 751 
tropolitan and St. John’s Wood Railways ~ i -« jg S| mis | 1680 | I6ss | saz | ism | 21.55 
. : ee l i 

At arecent meeting of the Nottingham Municipal » ampere 3 | way 1.61 189 | 224 | 0.93 141 
Council a resolution was poe to make applications | j | 
direct to the Board of Trade for power to supply 
electricity for public and private purposes within the 
area of the borough, and a special committee was TaBLE II.—CoMPARISON BETWEEN DIFFERENT EXPERIMENTS. 
nominated to take charge of the work, ] 3 l : 

| Maxim. | Edison. j Lane-Fox. Swan. 

One of the first instances of the employment of the —_—___—_—_- 
incandescent electric se for the lighting of a West — Results of Results of Results of Results of Results of Results of Results of Results of 
End shop front is probably that of Mr. Mayall’s at the Com- Sub-Com- Com- Sub-Com-| Com- (|Sub-Com- Com- Sub-Com- 
corner of New Bond-street and Grafton-street. Since - mittee. mittee. mittee. | mittee. | mittee. | mittee. mittee. mittee. 
September thirty-six Swan lamps fed by a Gramme | ohms 43 41 130 187 23 31 33 32 
machine have brilliantly illuminated the life-size pho- | Volts 75 57 91 90 50 48 47 51 
tographs in the windows. The work has been carried ae , aan = Pe be = La a i 

y : 4 ilogrammetres ‘ 2 7. 5 1 95 7.62 7. .6' 
out by Messrs. Faraday and Son, of Berners-street, W., | yean spherical intensity |. |. 2.80 1.25 1.37 1.36 1.64 219 1.16 2.32 
who have designed special fittings representing a | Carcels per horse power in the lamp 15.89 12.42 18.12 15.29 13.74 21.55 12.92 22.22 


Renaissance allegorical sun, flanked by vines, from 
the tendrils of which the little bulb lamps are made 
to depend. The design is a complete departure from 
those in vogue for older illuminants, while the central 
feature of the sun has an appropriate reference to the 
photographic art. 





After a good deal of coquetting and negotiation, con- 
tinued over two or three months, between the Scottish 
Brush Electric Light and Power Company on the one 
hand, and certain members of the Town Council of 
Stranraer and other persons discontented with the 
treatment which the gas consumers receive at the hands 
of the local gas compamy on the other, all prospects of 
an immediate or even an early electric illumination 
being started in that town is nowat anend. The 
Brush Company seem to think that the ‘‘ game is not 
worth the candle.” 





Within the past week or so several additional 
notices have been issued on the part of corporate 
authorities in Scotland announcing the intention in 
each case to apply to the Board of Trade for a pro- 
visional order under the Electric Lighting Act, 1882, 
generally to produce, supply, and sell electricity for 
all the purposes for which it may be applicable. In 
the case of Dundee it is the Gas Commissioners who 
are making the application for the provisional order, 
but in Edinburgh, Glasgow, Greenock, and Aberdeen 
it is the municipal authorities that are asking for the 
new powers which are obtainable under the — 
of the Electric Lighting Act. In Edinburgh the gas 
supply undertaking is in the hands of a private com- 
pany working under an Act of Parliament, but in all 
the other towns named the business of making and 
supplying gas is managed by gas commissions, which, 
in Glasgow, Greenock, and Aberdeen, are all directly 
elected by the ratepayers, while the members of the 
Dundee Gas Commission are chosen from the Town 
Counciland from various other public bodies of the town. 
Under the order, if obtained, the Dundee Gas Com- 
missioners will be authorised to use the whole property 
and establishment of the gas works for the production 
and storage of electricity ; and to construct, provide, 
and maintain, in addition, such further buildings, 
works, engines, machinery, apparatus, and appliances 
as may be required in the electric department of the 





business. In their application for a provisional order the | 


magistrates and Town Council of Edinburgh propose to 


secure powers for constructing the works that may be | 


necessary for carrying on the business of manufacturing, 


storing, distributing, and supplying electricity for the | 
urposes defined in the Act of | 


public and private P 
Parliament over and within the extended burgh area. 


was competent for any town council to apply for a 
provisional order and adopt the electric light on their 
own account; but they were not bound to do 
that. Any electric light company might, with the 
consent of the Town Council, apply for liberty 
to begin business in a burgh or district ; and if they 


| began business it involved nothing on the part of the 














So far as we are aware, no applications are being made | 
for provisional orders under the Act by any private | 
companies in Scotland unless by the Brush Electric | 
Light and Power Company of Scotland ; and on the | 

rt of that company there are being made, we | 

lieve, applications for the desired powers in at least | 
four towns—Aberdeen, Dundee, Edinburgh, and | 
Glasgow. The Northern Electric Light and Power | 
Company of Dundee does not appear to be showing any | 
action in that direction. The Brush Company pro- | 


council, whereas by withholding their consent they 
would stultify operations. A new idea was pushing 
itself forward, and they were keeping it ok. He 
was perfectly aware of the argument that they were 
also the gas corporation, but he did not think that 
any selfish consideration of that sort should deter them 
from allowing such -an important element to be in- 
troduced. They were bound to nothing, and they 
might at any future period apply for the power which 
was granted to a company. The provost (who had 


pose to erect an electric station, with the necessary 
machinery and other appliances, near Abbeyhill rail- 
way station, and the proposed area of supply com- 
prises the City Parish, St. Cuthbert’s Parish, and 
South Leith Parish. According to their notice 
issued in regard to Dundee, the Brush Company intend 
having their central station between Gellally-street 
and Commercial-street, south of the Seagate, and they 
map out a district of supply which includes the whole 
of the centre of the town. 


previously said that it would be wise not to move in 
the matter in the mean time, as the electric light was 
only in its infancy) remarked that Mr. Herald was 
not looking the matter fairly in the face. When they 
authorised any company to apply for a provisional 
order they placed themselves at the company’s tender 
mercies ; and he did not think that they as a body 
should consent to anything of that kind. They should 
keep themselves unfettered, and there was nothing 





to prevent them applying for an order when they saw 
any advantage to derived. He thought the cor- 

Notwithstanding the fact that (as announced in last | poration should have the advantage in the matter— 
week’s Electric Lighting Notes) they had given notice | not an independent company. t was ultimately 
of their intention to apply for a provisional order | agreed to remit the matter to the Bills Committee to 
under the Electric Lighting Act, the Town Council of | bring up a report. 


Hamilton, at a special meeting held last Saturday, | 
We have received some further information about 


have resolved to delay their application until another | 
year. The reason why such a resolution has been | the electric lighting experiment now going on in Com- 
arrived at has not been publicly stated. | mercial-street, Dundee, for the Police Board, the con- 
a ea | tractors being the Scottish Brush Company. There are 
The Town Council of Arbroath have had notification | five are lights, each of 2000 nominal candle power. 
from three electric light companies—Brush, Swan, and | Commencing at the junction of that street with George- 
Hammond—of their intention to apply for provisional | square, the ht are placed at distances of 70 yards, 
orders to secure powers to set up the new system of | 90 yards, and 98 yards apart; and they are fixed at a 
lighting in that town. An interesting discussion on the | height of 20ft. from the ground. Even in the space 
subject took place at the last meeting of the council. | where the lamps are furthest apart there appears to be 
The al speaker seems to have been Councillor | excellent illumination throughout. Some persons have 
Herald, who said that if he understood the matter, it 

























complained of the clear glass globes that are used, but 








522 


ENGINEERING. 


[Dec. 1, 1882. 








SHUNTING ENGINE AT MESSRS. A. GUINNESS, SON, AND CO.’S BREWERY, DUBLIN, 


CONSTRUCTED BY THE AVONSIDE 


ENGINE COMPANY, 
(For Description, see opposite Page). 
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with the lights placed at such a height there should be | 
no inconvenience. Of course, it is desirable that the 

fullest illumination possible should be taken out of | 
the lamps and thoroughly turned to account ; and the 
height at which the lamps are placed seems to be most 
suitable for getting the whole of the light radiated. 
These five arc lamps have led to the extinction of 
between fifty and sixty gas lamps. Much satisfac- 
tion has been expressed at the results attained, which 
are said to be even better than those got in Queen 
Victoria-street, London. 


Electric Company ; the Edison Electric Light Com- 

ny ; the Fuller Electrical Company ; the Jablochkoff 

lectric Lighting Company; the United States 
Electric Lighting Company ; and the Weston Electric 
Light Company. It is also notified that proceedings 
will be undertaken against any infringement of 
these patent rights. The list of patents referred to is 
a very long one, comprising no less than 386, a large 
| number taken by a few fertile inventors, as will be 
| seen from the following record. 


Name. 
Edison 





It is stated this week that the Gas Commissioners or | 


Scottish Brush Electric Light Company for the light- | Brush 


ing of the Town Hall, Castle-street, and the principal 
parts of Union-street in that city. Sixteen arc lamps | 
will be used in the installations, and it is not unlikely | 
that a forty-light dynamo may be laid down, in the 
hope that some private contracts may be taken along 
with the official one, which is, we believe, for a year. 
A circular has been issued by the Gramme Electrical 
Company of New York, notifying every one making 
or employing electric light or electro-plating appa- | 
ratus in the United States that certain patents, are | 
owned or controlled by it and its several members, 


namely, the American Electric Company ; the Brush | 


Number of Patents. 
roe re 146 


48 

37 

34 
Farmer aes wise ‘6 ll 

The earliest of these patents is one by Mr. Farmer, 

granted in 1865, and the most recent one by Edison, 

dated October last. It must be remembered that 

| United States patents are far less comprehensive than 

| those granted in this country, so that several specifi- 

cations may have to be filed there, where here one 

would suffice. But even making due allowance for 

this, Edison’s rapidity in invention is well illustrated 

by this list, where 146 patents stand in his’ name. 


Weston 


Town Council of Aberdeen, have arranged with the | Maxim 


| The Electrical Exhibition to be held in Vienna next 


| year will take placein the Rotunda and annexes which 


LIMITED, FROM THE DESIGNS OF 





MR. 8S. GEOGHEGAN. 


remain from the International Exhibition of 1873. 
Invitations are now being issued by the Central Com- 
mittee to manufacturers and others likely to become 
exhibitors. The contents of the exhibition will be 


| divided into fifteen classes, and it will remain open 


from the Ist of August to the 31st of October, 1883. 


In St. Petersburg a to of the Newsky perspective 


will be shortly lighted by the electric light. Thirty 
arc lamps, placed about 150 yards apart, will replace 
120 gas burners. The conducting cables are laid 
about 18 in. underground alongside the footpaths. 


We have already given the results of the tests on 
arc and candle electric lamps made at the Paris Inter- 
national Electric Exhibition last year by a special 
committee, and we now give the results of similar 
tests for incandescence lamps. The tests are not as com 
plete as might have been desired, owing to the me- 
chanical work not being truly measured in relation to 
other elements in the case of the Edison and Maxim 
lamps, and other omissions. 

The experiments on the Maxim lamp were made by 
employing a continuous current machine of Weston, 
excited by a Maxim, and driven by an Olry and 
Grandemangemotor. The mechanical work was deduced 
from 49 taliiontor diagrams. After a trial with 100 
lamps the current was retluced to that for 50 and 26 
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MR. 8S. GEOGHEGAN. 
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lamps successively ; but the current was then not so | 
steady. With 25 lamps regular oscillations of the light | 


were set up five or six times per minute. The Maxim 
lamp was tested photometrically in front, at 45 deg., 
and at the side, while varying the inclination to find 
the mean spherical intensity. This represents 0.74 
of the horizontal intensity in front which is taken 
as unity, and 0.78 of the horizontal intensity at 
45 deg., which is only 0.98 of the horizontal intensity 
in front. 

The experiments with the Edison lamps were con- 
—— a sub-committee with great care; the lamps 
being fed from the large Edison dynamo. Taking the 
horizontal intensity in front as unity, the mean sphe- 
rical ought to be estimated at 0.98. If we take the 
horizontal intensity at 45 deg. for unity (which is 1.33 
as compared to the preceding unit) the mean sphe- 
rical ought to be only 0.98 : 1.33=0.74. 

The Lane-Fox lamps were fed from the Edison 
machine also. All the photometric results made in 
front ought, considering the size of the filaments, to be 
reduced to 0.58 for the value of the mean spherical in- 
tensity. This is at the same time 0.69 of the hori- 
zontal intensity at 45 deg. Forty-six 12-candle Lane- 
Fox lamps in the experiment of October 6 were fed by 
a Brush machine. 

The Swan lamps were fed from the Edison current 
also, In the case of the Edison, four lamps were sub- 
mitted to the photometer, six in the case of Lane- 
Fox, and four in the case of Swan. The intensities 
observed should be multiplied by the same coefficints. 
Table I. on page 521 gives the results of these 
tests. 

Other experiments, more methodical, were made to 
determine exactly the electric data for the four types 
of lamp under an angle of 45 deg. They have 
reduced to the spermaceti candle burning 7.80 grammes 

r hour, and 9.5 of these are equivalent toa carcel. 

hese results are given in Table II. It will be seen 
that the useful effect is greater as the luminous inten- 
sity is increased. In general, with a mean spherical 
luminosity of 1.2 carcels, which is all that is attained 
in practice, the lighting effect is only 12 to 13 carcels 
for each horse power atthelamp. ‘The electric candles 
furnish 40 carcels per horse power at the arc, and 
ordinary arc lamps about 100 carcels, therefore the 
economic values of the three systems would appear 
from these tests to be as 1, 6, and 7; it being at the 
same time true that for the same system the intensest 
lights are the most favourable under this ratio. 





New Soutu Wetsx Coat.—The output of coal in New 
South Wales in 1880 reached 1,466,180 tons. 
amount of coal raised In the colony was, in round figures, 
40,000 tons ; in 1840, 30,256 tons; in 1850, 71,216 tons; 
in 1860, 368,862 tons ; in 1870, 868,564 tons ; and in 1880, 


as above, showing a very great expansion during the last 
30 years, 


een | 


In 1830 the | 


THOMSON’S AIR EXTRACTOR. 
WE subjoin an engraving of an arrangement of air 
extractor for getting rid of the air which is discharged 


| with the water by the feed pumps of marine engines, 
| this arrangement being one designed and patented by 











Mr. Archibald Thomson, the superintendent engineer 
of the Union Steamship Company, at Southampton. 













































WATER OUTLET Ff 
70 BOILERS 


The practical experience of the last few years has led 
most marine engineers to the conclusion that the pre- 
sence of air in the water contained in a marine boiler 
is decidedly harmful, the air materially assisting, if not 
actually originating, the corrosive action on the plates, 


is m 
|at pleasure, leaving the screw free to be directly 


with the steam tends to impair the vacuum in the con- 
denser. 

In marine engines as ordinarily constructed the feed 
pumps have a far larger capacity than is absolutely 
required, supposing all to be in good order, and under 
the usual conditions of working they discharge into the 
boiler with the feed a certain—or rather we should sa 
uncertain—quantity of air which is drawn in throug 
the pet cocks, &c. In the apparatus now under notice 
the water is discharged from the feed pumps through a 
bell-mouthed pipe A into a cylindrical vessel provided 
near its bottom with a branch pipe leading to the 
boilers and having at its top a piston air discharge valve 
G, which is connected by a rod to the float B. 

The air separating from the feed water on its dis- 
charge from the pipe A, collects in the upper part of 
the cylindrical vessel, and so long as the air valve is 
not closed by the rising of the float, escapes through 
the air valve G. If, however, this escape takes place 
more rapidly than the air enters, the water level rises 
in the vessel and the float B is lifted, thus closing the 
air valve, until a further quantity of air has collected. 
A glass gauge G G at the side of the vessel shows how 
the apparatus is working, while the air valve G dis- 
charges into a pipe D, which is furnished with a stop- 
cock F, by means of which the engineer can control the 
working of the arrangement in the event of anything 
going wrong with the float or air valve. 

The whole apparatus is very simple, and in practice 
it has been found to answer its purpose well. Now 
that the desirability of separating air from feed water 
is well understood, we expect to see Mr. Thomson’s 
separator largely applied. 


GEOGHEGAN’S LOCOMOTIVE. 

Weillustrate this week, by a two-page engraving and 
views on the present and opposite pages, in considerable 
detail, an interesting little locomotive constructed by the 
Avonside Engine Company, from the designs of Mr. 
S. Geoghegan, for service at Messrs. A. Guinness, Son, 
and Co.’s brewery, Dublin, to which establishment Mr. 
Geoghegan is the engineer. Referringfirst to the general 
views, Figs. 1, 2and3 onthe present and opposite pages, 
it will be seen that the engine has several special features 
which have been patented by Mr. Geoghegan. Thus 
in the first place it will be seen that the engine has four 
coupled wheels, the crank-pins of the hind wheels being 
connected by vertical coupling rods to overhung cranks 
at the end of a crankshaft placed across the top of 
the boiler. The cylinders are also placed on the top 
of the boiler, the connecting rods being coupled to 
inside cranks on the crankshaft just mentioned. 

The cylinders are 7 in. in diameter with 84 in. stroke, 
and they are shown in detail by Figs. 4, 5, 6, and 7 on 
our iwo-page engraving, Figs. 4 and 7 also showing the 
regulator which is placed on the top of the valve chest. 
The slide valves are circular valves, while the cylinder 
ports are of the form shown in the last-named figure. 
The cylinders are bolted between side plates or frames 
Sin. thick, which extend down on each side of the 
boiler and are connected by cross-stays above and 
below the latter, as shown in Figs. 1, 2, and 3. 

In the two-page engraving which we publish this 
week, the crankshaft is shown in Figs. 12 and 13, and 
the crankshaft bearings in Figs. 8, 9, 10, and 11. 
These bearings, or upper axle-boxes as they may be 
called, are of gun-metal, and each is made in four parts, 
the upper and lower parts of each box being bolted 
together as shown, and the side portions which receive 
the fore and aft thrust and pull of the connecting rod 
being clipped between the upper and lower — 
These upper axle-boxes are fitted into cast-iron rubbing 
pieces bolted to the main frames as shown, each upper 
axle-box having at its lower side a double-eye, b 
means of which it is connected to a vertical link w ich 
couples it to the corresponding lower axle-box, as 
shown on the right-hand side of Fig. 3. We shall have 
more to say respecting this arrangement hereafter. 

Figs. 14 to 18 of our two-page engraving represent 
the guide-bars, crosshead, can connecting rod, the 
detail being so clearly shown that no verbal description 
is necessary. The eccentries and eccentric rods are 
similarly shown by Figs. 19 to 21, while Figs. 22 to 25 
represent the reversing screw, &c. In this latter 
arrangement it will be roticed that the reversing screw 
e to engage with a half-nut which can be raised 








pushed or pulled backwards or forwards by hand. 

As will be seen from Figs. 1 and 3, and the detail 
view Fig. 9 already referred to, the crankshaft carries 
at its end outside cranks, having balance weights 
formed on them, these cranks being opposed to the 
adjacent inside cranks, and being connected by vertical 
coupling rods to the cranks at the ends of the hind 
axle directly below. One of the vertical coupling rods 
just mentioned is shown in detail by Figs. 26 and 27, 
from which it will be seen that the rod is neareach 
end widened out and reduced to } in. in thickness so as 
to give somé lateral elasticity. The brasses at each 
end are not adjustable, being simply fixed on the rod 
by a set pin as shown; they are, however, made in 





halves, so as to enable them to completely enclose the 


while it subsequently after passing through the engines ! crank-pins and exclude dust, 
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Each of the vertical coupling rods has a horizontal 
arm formed on it at its lower end, as shown in Fig. 26, 
and to the end of this arm the corresponding horizontal 
coupling rod, extending to the crank on the end of the 
leading axle, is attached, as shown in Fig. 30. The 
bearing at the front end of each horizontal coupling is, 
for convenience of oiling, fitted with a lubricator raised 
on a tube as shown in Fig. 29. Figs. 31 and 32 show 
in detail the vertical links which we have already 
mentioned as connecting the upper axle-boxes or crank- 
shaft bearings with those of the hind axles. 

We must now deal with the arrangement of the 
carrying wheel and axles, and their connexion to the 
framing of the engine. Referring to the general views, 
Figs. 1, 2, and 3, and the detail views of the hind 
axle boxes, Figs. 33, 34, and 35, it will be seen that 
the carrying wheels are of the wrought-iron disc 
pattern, and are 22 in. in diameter over tread of tyre, 
the latter being of steel. The axles have outside bear- 
ings, and are fitted with overhung cranks outside the 
bearings, as already mentioned. The axle bearings 
are provided with packing pieces forming segments of 
a cylinder, as shown in Fig. 33, so that the bearings 
are free to rock in their axle-boxes, and thus accommo- 
date themselves to any lateral inclination of the axles 
caused by the play of the springs. Each axle is pro- 
vided with a dust guard extending over the boss of the 
corresponding wheel, as shown in Figs. 33 and 35. 

The lower axle-boxes do not slide in guides as is 
usual, but are bolted to plates of spring steel each 
44in. by 4in., two of these plates extending above and 
two below the axle-boxes on each side of the engine. 
These spring plates are bolted to the axle-boxes as 
shown in Figs. 33 and 34, while the ends of one of 
each pair of plates are provided with eyes, and are 
coupled by pins to vertical beams hinged to the main 
frame of the engine, as shown in Figs. 1 and 2. These 
long spring plates keep the axles in place longitudinally 


while permitting a certain amount of vertical play, the | }, 


weight of the engine, however, being chiefly taken by 
other springs of the ordinary pattern arranged above 
the axle-boxes, as shown in Figs. 1 and 3. 

The remaining features of Mr. Geoghegan’s little 
locomotive we must leave for description in a subse- 
quent issue, when we shall publish illustrations of 
further details. In the mean time, however, we may 
for convenience of reference append a summary of the 
chief dimensions, while we may add that the engine is 
capable of drawing a load of 25 empty wagons, each 
weighing 15 cwt., or in all about 18 tons, up a spiral 
incline of about 280 yards in length, the rise being 
1 in 39, and the radius of the curve 60ft. only. The 
chief dimensions, &c., of the engine’are as follows : 
Cylinders and Wheels : ft. in. 

Diameter of cylinders 7 
Stroke of piston 8h 
Diameter of wheels se ies 10 
a ee 0 
Boiler : 
Diameter of barrel (inside) ie ae 5 
Number of tubes ... ee ee 64 
Diameter of tubes (outside) ~ oo ad 
Length of tubes between tube plates ... 2 10; 
urface : 
Firebox 
Tubes 


Heating s 
13.75 sq. ft. 
72.61 5, 55 


86.36 
180 lb. 
4 tons 12 cwts. 


” ” 


Total heating surface ... — 
Pressure of steam ue 
Weight on leading axle 

” ” trailing ,, 
Total weight ... Re 
Contents of water tanks 


», coal bunkers 


== “f ” ” 
.. 80 gallons. 
a3 .. 3} ewts. 

The coal bunkers are small, as 4 cwts. is sufficient 
for a full day’s work of 24 hours, and the coal stations 
are always close at hand for fresh supplies. 


” 





THe Lanp AND Hovse Property CoRPORATION, 
Liitep.—The first annual report and balance-sheet of 
this association have been presented to the shareholders, 
and show that a considerable amount of business has 
been transacted during the year. The purchases com- 
pleted up to September 29 last, included thirty estates, 
and since that date other properties have been acquired, 
bringing the revenue up to 16,385/. The first issue of 
20,000 shares has been fully paid up, and a second series 
are now being issued. At a meeting held this week the 
directors recommended a dividend at the rate of 5 per 
cent. per annum to be paid. 


Twin Screw Hopper DrepcER.—A new twin screw 
hopper dredger, built and engined by Messrs. William 
Simons and Co., was launched complete on the 25th 
ult., from their works at Renfrew. This vessel is named 
the Forth, and is the property of Messrs. Lawson and 
Best, Glasgow ; it will dredge to 30 ft. depth, and carry 
800 tons of its own spoil, at a speed of seven knots per 
hour. It is intended for the deepening operations at 
Grangemouth, and is the second hopper dredger the 
builders have supplied to these works. It is fitted with 
two independent sets of compound engines of 400 horse 

ower collectively, and steam appliances throughout. 

fessrs. Simons and Co., who are the inventors and 

patentees of this system, have several other hopper 
dredgers in progress for Denmark, the Mediterranean, 
and Australia, 


NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig Iron Market.—The pig iron warrant market 
was much depressed last Thursday, and in the course of 
the afternoon it completely broke away on account of two 
failures in the trade, the closing quotations being 84d. 
ed ton under those of the previous day. Business was 
one in the morning at from 49s. 4d. down to 49s. cash, 
also at 49s. 7d. down to 49s, 2d. one month, buyers at the 
close offering 49s. cash, and 49s. 3d. one month, and 
sellers wanting -. per ton more. In the afternoon a 
large amount of iron changed hands, the quotations 
ranging from 48s. 9d. down to 48s. 64d., and at the close 
there were buyers offering 48s. 6d. cash, and 48s. 9d. one 
month, and sellers asking 1d. per ton higher. The war- 
rant market was firmer on Friday, after Thursday's 
shaling out of unredeemed holdings, and prices recovered 
to the extent of 54d. per ton. On the week, however, 
there was still a decline of 10d. per ton. There were 
transactions during the afternoon at from 48s. 74d. up to 
48s. 11d. cash, also at 49s. to 49s. 2d. one month ; and at 
the close buyers were offering 48s. 11d. cash and 49s, 2d. 
one month, and sellers near. The quotations in the 
afternoon were 48s. 104d. to 49s. cash, and 49s. 2d. one 
month, the close being sellers at 49s. cash and 49s. 3d. 
one month, and buyers offering $d. per ton less. Monday’s 
market was weak, and prices suffered a decline to the 
extent of 3d. per ton from last week’s closing quotations. 
On forenoon ’Change there was a moderate amount of busi- 
ness done at from 49s. down to 48s. 10d. cash, also at 
49s. 24d. down to 49s. 1d. one month; and at the close 
of the market there were sellers wanting 48s. 10d. cash 
and 49s, 1d. one month, with buyers near. Business was 
done during the afternoon at from 48s. 9d. down to 
48s. 74d. cash, and at 48s. 11d. to 48s. 104d. one month, 
and the quotations at the close were—buyers offering 
48s. 9d. cash and 49s. one month, and sellers near. The 
market was a turn firmer yesterday, and a recovery of 
one-half (14d) of the previous day’s decline took place. 
Iron changed hands during the forenoon at from 48s. 10d. 

up to 48s. 114d. cash ; and sellers at the close were askin; 

49s. and 49s. 3d. cash and one month respectively, an 
uyers offering 1d. per ton lower. Transactions were 
reported in the afternoon at from 48s. 114d. down to 
48s. 104d. cash, also at 49s. 2d. to 49s. 14d. one month ; 
and there were buyers at the close of the market offering 
483. 104d. cash and 49s. 14d. one month, and sellers near. 
Business was done this forenoon at 49s. down to 48s. 10}d. 
cash, and at the close of the market buyers were offering 
48s. 104d., and sellers wanting 3d. per ton higher. The 
market was flat in the afternoon, with business reported 
at 48s. 9d. and 48s. 84d. cash, and at 49s. and 48s. 11d. 
one month. The recent depression has been due ina 
great measure to the uncertainty as to the position of 
some of the weaker holders; and that this uncertainty 


was not groundless was proved by the failure of the two | ¢ 


members of the Iron Brokers’ Association, already alluded 
to. ,The depression has also in part been due to a marked 
desire on the part of holders to realise, being influenced by 
the unfavourable reports of the condition of the iron trade 
in America, and by the limited extent of the demand from 
the Continent. These unfavourable reports apply more 
especially to the future prospects of the trade, as several 
fair quantities of iron are still being sent to the United 
States, but though the demand for shipping brands from 
the Continent and from America is exceedingly quiet, 
special brands have not declined much in price so far, 
owing to the smallness of the stocks. In some quarters a 
feeling prevails that the public reports as to the condition 
of the trade abroad has been considerably exaggerated ; 
indeed, it would almost appear as if political motives had 
had something to do with the reports, with the view of 
counteracting the strong feeling which is being manifested 
in several directions in favour of a reduction of the import 
duties on iron. Just now the market seems to be rather 
under a cloud, but looking to the sources of the legitimate 
business, there does not appear to be yf particular 
reason for despondency as to the immediate future of the 
trade. Most of the foundries and small iron works are 
consuming large quantities of pig iron, being still well 
employed and certain to remain so till the end of the 
resent year. There is still an absence of demand for 
Loonatioe pig iron, the quotations for Nos. 1, 2, and 3 in 
the usual proportions being 54s. 6d. per ton, and holders 
are accepting even a shade less. Last week’s shipments 
of pig iron from all Scotch ports amounted to 11,781 tons, 
as compared with 7131 tons in the corresponding week of 
last year. To the United States there were shipped 3380 
tons; to Australia, &c., 295 tons; to France, 715 tons ; to 
Germany, 1505 tons; to Russia, 230 tons; to Holland, 
1220 tons ; to Belgium, 275 tons; to Spain and Portugal, 
272 tons ; and to other countries lesser quantities. 1e 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 613,495 tons yesterday, showing a 
reduction for the week of nearly 3000 tons. It is worthy 
of remark that this week, for the first time since June 
1875, the stock in store shows a reduction as compared 
with the corresponding period of the previous year. The 
highest point it reached was on 20th June last, since 
which date a decrease of 22,281 tons has taken place. 

The Forth Bridge.—Preparations are now being made 
with activity in order to enable the contractors for the 
construction of the Forth Bridge to begin work as soon 
as the condition of the weather will allow them to do so. 
The works for brickmaking, tradesmen’s shops, stores, 
and plant prepared for the former contract held by 
Messrs. Arrol and Co., Glasgow, are being rendered 
available again ; so that in this way there will be a con- 
siderable saving of time. Sir Thomas Tancred, of London, 
one of the contractors, has taken a lease of premises in 
South Queensferry for five years, the time within which 
it is expected that the great undertaking will be com- 





pleted, 





The Dynamite Trade.—From the beach at Stevenston 
last week, the Nobels Explosives Company shipped 63 
tons of explosives and 2 tons of detonators for Greenock 
and the Mersey. The company’s works at Ardeer are 
kept exceedingly busy. 

Gold Digging in Sutherlandshire.—A number of year 
ago gold digging was pomerene with some success on 
the banks of the Kildonan burn in Sutherlandshire- 
indeed, for a number of months there was a sort of gol 
fever in the far north district of Scotland. It seems that 
fresh attempts are about to be made to test the mines, 
and a lease of the diggings has just been taken by a com- 
— who have promised a fair royalty to the Duke of 

utherland for a right to test with modern scientific ap- 
_—— the auriferous deposits of the Strath of Kil- 

onan. 


Royal Scottish Society of Arts.—A meeting of this 
Society was held, Professor Swan, president, in the chair, 
The first business was the presentation to Mr. Edward 
Sang, the secretary, of a volume of his own papers read 
before the Society, and extending over a period of fifty 
years, also an illuminated address. The president, in 
making the presentation, referred at length to the services 
rendered to science by Mr. Sang. Mr. Sang replied in 
suitable terms. Mr. Alexander Leslie, M. Inst. C.E., 
F.R.S.E., then read a paper on “The Water Supply of 
Edinburgh.” 

The Aberdeen Granite Trade and the Supply of Granite, 
—The rapid extension of the granite trade in Aberdeen, 
and the very inadequte one of material that can be 
got from the local quarries, have induced a state of 
matters similar to ‘‘ that of carrying coals to Newcastle.” 
Some time ago a Limited Liability Company was formed 
by parties interested in the trade, for the purpose of 
leasing and working quarries near Aberdeen or elsewhere, 
They have a two quarries near Peterhead, 
which promise to be very successful, and it is now stated 
that they have recently completed an agreement with 
the proprietors of extensive quarries in Sweden and 
Germany for the exclusive vig t to sell the produce of 
their quarries in Scotland. e varieties of colour are 
numerous, and some of them unique and beautiful. Four 
cargoes are already in preparation, and should the weather 
be favourable may be expected early in the spring. This 
arrangement will likely be the means of giving an impetus 
to the trade in Aberdeenshire, which has been in a lan- 
guishing state for some time back. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the market was 
very sluggish, and the price of No. 3 was 43s. per ton 
-0.b. e makers continue to ask 44s. for this quality. 
Messrs. Connal and Co., the warrant storekeepers here, 
had a stock of 100,861 tons, which is a decrease of 705 
tons on the week. In Glasgow they hold 615,525 tons. 
The turnover of sales at present is very small, and only 
a hand-to-mouth kind of business seems to prevail. The 
shipments of iron from Middlesbrough up to Monday 
night reached a total for this month of 61,000 tons, 
During the same period in October the total was 93,000 
tons, so that there has been a marked falling off. This 
decrease of itself was sufficient to create a dull feeling, but 
the reports from malleable iron manufacturers were also 
discouraging. 

The Manufactured Iron Trade.—Finished iron makers 
report that specifications do not come to hand so freely, 
and consequently prices are tending downwards. Ship 

lates are quoted 6/. 12s. 6d. per ton, and angles 5/. 15s., 
ess the usual discounts at the works. The reports from 
the a are causing some comments, as it is under- 
stood that the shipyards on the northern rivers continue 
exceedingly busy. 

Engineering and Shipbuilding.—Both these branches 
continue busy. All the engineering establishments are 
kept hard at work, and the shipyards have orders which 
will occupy them for several months. During the past 
fortnight there have been some splendid vessels launched 
on the Tyne, Wear, and Tees. In the course of a week or 
so H.M.S. Dolphin will be launched from Messrs. R, 
Dixon and Co.’s Cleveland Dockyard, Middlesbrough. 


The Wages Question in the Iron Trade.—Throughout the 
North of England the ironworkers have loyally accepted 
the award of Sir Joseph Whitwell Pease, Bart., MP., 
which reduces the wages of the ironworkers 5 per cent. to 
the end of February next. The men, instead of stopping 
the works, have never uttered a word inst the award, 
and _ continue to attend to work for the next four 
months, 





Stream Hammers.—We notice that Messrs. Thwaites 
Brothers, Vulcan Iron Works, Bradford, have been 
awarded, at the Bradford Technical School Exhibition, a 
gold medal for their steam hammer, and a silver medal 
for a blower and air compressor. 


Sea-corna TorPeDO Boat FOR THE DvuTcH GovERN- 
MENT.—On Saturday last the official trial took place of a 
large sea-going t o boat built by Messrs. Yarrow and 
Co. for the Dutch Government. he boat was 100 ft. in 
length by 12 ft. 6 in. beam, and attained a speed of over 
21 knots an hour. The Dutch Government was repre- 
sented by Captain Bogaert, the chief of the torpedo 
department, and Captain Hudig, of the Ministry of 
Marine, the contractors being a by Mr. Crohn. 
After the trial the Dutch authorities expressed their 
perfect satisfaction both with the performance of the boat 
as well as the working of the machinery, 
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NOTICES OF MEETINGS. 

Tue InstTitvTION oF CiviL ENGINEERS.—Ordinary meeting, 
Tuesday, December 5th, at 8 p.m. Paper toj beJ discussed, 
“American Practice in Heating Buildings by Steam,” by the 
late Robert Briggs, M. Inst. C.E. ; and, time permitting, Paper to 
be read, “ The Sinking of two Shafts at Marsden for the Whit- 
burn Coal Company,” by John Daglish, M. Inst. C.E. 

Society or ENGINEERS.—On Monday, the 4th of December next, 
& paper will be read on ‘‘ The Strength of Boiler Flues,” by Mr. 
W. Martin. 

Society or CuHemicaL InpustrY. — Monday, December 4th, at 
Burlington House. Mr. W. acadam, ‘‘ Boiler Incrustation 
and Purification of Water.” 
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THE PARIS GAS SUPPLY. 

THE inhabitants of Paris, almost as much as those 
of New York, have good reason for trusting that 
electricity may quickly take the place, or at least 
become a powerful rival, of gas ; for gas in Paris 
is relatively as costly as in New York. In the! 


latter place it is true that the price is about 
24 dollars a thousand cubic feet, while the cost in 
Paris is thirty centimes the cubic metre, or 6s. 10d. 
per 1000 ft. But, on the other hand, the monetary 
unit in the United States is far higher than in 
France, and the prices of raw material, plant, and 
labour, are all excessive. Moreover, in New York, 
as in most other cities in the Union, gas manufacture 
is a tyrannical monopoly, while in Paris the condi- 
tions of supply have been regulated by the muni- 
cipality in the interests of the people. That those 
interests have not been well looked after is evident 
from the price paid to-day, and the subject has 
been warmly and ably taken up in the Paris press. 
In a recent number of the Revue des deux Mondes is 
an article by M. Denys Cochin, in which the situation 
is explained clearly and very fairly, though naturally 
not in the interests of the Gas Company. An 
examination of the facts contained in the article will 
convince the reader that in the matter of gas 
administration and supply we are far better off than 
the Parisians. 

La Compagnie Parisienne de Gas et de Chauffage, 
in whom practically the rights of supplying the 
whole of Paris with gas are vested, is, as may be 
imagined, an enormous and ever-growing enterprise. 
It possesses works at La Villette, Vaugirard, 
and St. Mandé; a large factory costing twenty 
millions of francs has recently been completed 
at Clichy, whence a 4 ft. main runs into the 
centre of Paris. The largest works, however, 
are those of St. Denis, which covers an area of 
about 100 acres. With so extravagant a price as 
the consumers are compelled to pay, it is natural 
to expect an economy in consumption, and accord- 
ingly we find that little more than half the quan- 
tity used in London per head, is burnt in Paris, the 
respective numbers being about 4000 ft. and 7000 ft. 
per head. In considering this consumption it must 
be remembered, also, that the cafés and other places 
of resort, in which Paris abounds, burn gas very 
lavishly, while fétes and illuminations absorb also 
large quantities, so that the actual amount burnt 
per head in private consumption must fall to 
a very low figure. Nevertheless, Paris disposes 
every day of from 600,000 to 700,000 cubic metres, 
or about 23,000,000 ft., sufficient, as M. Cochin 
points out, to supply a double row of lamps 
for ten hours out of twenty-four, and stretching 
round the globe, at intervals of 100 yards. Such 
a consumption, relatively small when compared with 
that of London, is nevertheless very large, and in- 
volves the payment of enormous revenues to the 
company. The contract between the gas company 
and the Paris Municipal Government is dated 
February 11th, 1855, and was concluded between 
M. Dubochet, the founder of the company, and M. 
J. B. Dumas, who was then President of Council to 
the City of Paris. This contract, which had a 
duration of forty years from 1855, is a somewhat 
curious one, and bears evidence to the perspicacity 
of M. Dubochet in making the municipality large 
proprietors in the profits of the undertaking. As a 
primary condition, the company pledged itself to 
furnish an ample supply of gas to Paris, no 
matter how large that demand may be. The 
tariff fixed for the municipality was half that 
charged to private consumers, not only for street 
lighting, but for all municipal buildings; this 
privilege, however, was not accorded to properties 
belonging to the State. In addition, the munici- 
pality receives a tax of two centimes for every 
cubic metre, or about 54d. per 1000 ft., burnt in 
Paris. This tax alone added twenty millions of 
francs — 800,000/.—to the municipal budget in 1881. 
Next comes the distribution of profits, and this is 
arranged as follows. A sum is set aside for paying 
the interest and amortisation of debenture stock, 
and another sum to form a sinking fund for paying 
off the share capital. The amounts thus reserved 
are so regulated that when the concession shall 
expire in 1905, the whole capital shall have been 
returned to the shareholders ; this is a condition of 
the contract. The surplus remaining after these 
deductions have been made, are divided equally 
between the shareholders and the Paris munici- 
pality. But the latter body have further participa- 
tory benefits. At the expiration of the concession, 
it will become proprietors of one-half the land, 
plant, and other property of the company, as well 
as of the réseau of mains beneath the streets, and 
meantime it receives an annual rental of 8000/. for 
the use of the subsoil for this purpose. It will be 








seen, therefore, that the City of Paris derives 
enormous benefits—at the expense of the consu- 


mers—from the manufacture of gas. The Com- 
pagnie Parisienne enjoys in return for these advan- 
tages secured, a practical though not an absolute 
monopoly ; no competing company can lay mains 
under the streets—the rental of 8000/. a year 
secures the whole of the city—but any one is at 
liberty to manufacture gas, and the company has 
been obliged to make very large concessions to 
railway administrations, who would otherwise have 
lighted their Paris termini themselves. Compressed 
gas may also be made and sold for consumption, 
and any other mode of illuminating streets and 
buildings may, if it can come into succesful compe- 
tition. Hence, unless a change be made in the 
tariffs, there may be a profitable field for house 
lighting by incandescence lamps. 

Extravagant as the prices charged now seem, 
they were far more moderate than had previously 
been levied by the several independent companies 
that supplied Paris prior to 1855. But it was re- 
cognised at that time, that with the developments 
of manufacture, and the industrial and scientific 
discoveries that must attend so vast and universal 
an industry, reduction in price would probably 
be necessary in the future. Accordingly the con- 
tract provided, that should improvements in manu- 
facture render a diminution in price expedient, the 
administration should decide to what extent the 
diminution should be made, and their decision 
should be based on the report of a commission of 
experts to be called together to examine the ques- 
tion. At that time no one dreamed of the wealth 
daily thrown aside in the so-called waste products of 
the gas factory ; that the large industry of madder 
cultivation, for example, would be destroyed, and 
the profits transferred to the gascompany. In 1855 
the principal secondary product was coke, tar also 
realising a small proportion of profit. To-day, the 
gas companies could afford to make and supply gas 
to consumers almost for nothing, and realise good 
dividends from the so-called waste products. These 
sources of profit, little thought of in 1855, now help 
to swell largely the revenues of the Compagnie 
Parisienne, as of every other gas company, and 
naturally the agitators for reform in price in Paris, 
urge these large and growing revenues as a further 
reason for reduction. 

It was not until 1879, twenty-four years after the 
concession had been granted by the municipality, 
that a scientific Commission was appointed to 
examine into the then condition of the gas 
industry. The Commission included M. Debray, 
M. Girard, director of the laboratory of the Prefec- 
ture of Police, and M. Troost, now director of the 
gas company. After prolonged consideration this 
Commission declared that it did not see the way to 
recommend a reduction in the prices charged, but 
the municipal commission suggested a prolongation 
of the concession, to allow of the amortisation 
charges being spread over a greater number of 
years, and so effect a reduction. The gas company 
fell in with this view, asking an extension of forty 
years, commencing from 1905. Should such an ex- 
tension be granted they undertook to make an 
immediate reduction of about 7 per cent in the price 
of gas, and to gradually increase the reduction as 
the amortisation charges grew lighter. It was not 
until the close of 1880, that the subject was 
brought forward for final discussion, and then the 
question was adjourned in view of the approaching 
municipal elections. The'party-cries at these 
elections were lay teachers and cheaper gas, and 
the members of council. nearly all of whom were re- 
elected, were pledged to drive out the last religious 
teachers, and to reduce the price of gas 15, 30, 
or 50 per cent. according to localities. The re- 
consideration of the terms of the concession was 
renewed, and here we cannot do better than 
follow M. Cochin in his description of the 
mode in which this consideration was conducted. 
The concession having been renewed in 1870, 
the Council decided that the discussion of pro- 
gress in manufacture should not go beyond that 
date ; they refused to regard as new processes, 
improvements and ‘‘ tours de main,” to quote the 
report, which had helped to increase the profits of 
manufacture. Gas, said the Commission, might be 
obtained from peat or mineral oils; such would be 
new processes. But only coal was practically used, 
which is an old process. It was not expedient to 
consider the question of bye-products, this is an 
auxiliary industry, foreign to gas production, to 
which only the concession referred. Absurd as 
these conclusions were, they were confirmed by 








the results of visits to the gas works of Clichy, and 
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the verdict of the Commission was practically that 
during twenty years, engineers occupied in gas 
production, had devised only insignificant improve- 
ments in detail. After considerable delay the 
report appeared. It recommended the prefect to de- 
mand from the company some reduction in the price 
of gas, and to enforce a reduction by legal measures 
if necessary, as soon as it could be shown that the 
cost of production had been reduced by improve- 
ments in the various processes. To arrive at this 
information it was necessary to ascertain with the 
utmost exactness the cost of manufacture, since 
every centime paid to the company, per cubic metre, 
represents an annual sum of 2$ million of francs. 
The original contract referred only to improve- 
ments in progress and inventions, and it 1s ex- 
tremely difficult to estimate the precise economies 
due to specific charges. 

The last result of all these deliberations was a 
report presented last July, recommending the 
municipality to decree a reduction of 5 centimes 
per cubic metre; on their part the gas company 
made the following proposals. They conceded at 
once the suggested reduction and offer to supply 
gas for motors at about 4s. 8d. per 1000 ft. On 
the other hand, they asked for a forty years’ exten- 
sion of the concession, and all profits exceeding the 
present figure of 38,000,000 francs, would be divided 
among the shareholders and the city; the com- 
pany also proposed that after 1905 the municipality 
should have the right to purchase the concession. 
This proposal was rejected, and the question now 
remains open for solution, and it remains to be seen 
whether the decree for reduction will be enforced, 
or whether the company and the municipality can 
arrive at some conclusion, favourable to themselves 
and advantageous to the consumers. The problem 
is one of very great importance immediate as well 
as prospective, and includes several features to 
which we have not referred. One of these concerns 
the plant and lands of the company. According 
to their last annual report, the capital invested is 
equal to about 18s. for each 1000 ft. of gas supplied 
per annum, and at this rate, the capital of the 
company in lands, machinery, and plant stands at 
nearly 10,000,000/. sterling. Estimating very 
moderately the increasing value of property in and 
near Paris, and the extension of plant required to 
meet the growing consumption, the value of this 
property will be at least doubled at the expiration 
of the present contract in 1905. Besides the 
whole of the system of mains beneath the 
streets, half of this property will go to the City 
of Paris, but an enormous sum will still remain, 
and the shareholders will have been repaid their 
subscription in full from the sinking fund. M. 
Cochin and M. Guyot have suggested a means of 
reducing present prices in connexion with this 
prospective acquirement. It is based on the 
principle that the municipality should abandon 
their interest in this capital and add it to the 
suggested reduction of 5 centimes per metre ; and 
they should gradually reduce the revenue they now 
receive, which would effect a corresponding reduc- 
tion in the price charged to the consumer. In 
this way it is estimated that the charge may be 
diminished in 1905 to almost the prices which now 
rule in London. In regard to this suggestion it 
has to be remembered that if the municipal revenue 
were deprived of the 20 million of francs now paid 
by the gas companies, the deficit would have to be 
made good by some other forms of taxation. 








THE FERRANTI-THOMSON ELECTRIC 
MACHINE. 


A RECENT correspondence in the Times has 
doubtless rendered the name of the Ferranti 
machine familiar to many of our readers, but it 
was not until the beginning of the present week 
that its form and construction were made public, 
a delay having occurred in perfecting improvements 
made in the machine, as well as the securing of 
the patent rights for the invention. 

The Ferranti-Thomson machine—which is the 
joint invention, or, to speak more correctly, a 
combination of the inventions of Mr. 8. Ziani de 
Ferranti and of Sir William Thomson—is an alter- 
nating current machine of an exceedingly interest- 
ing and original type, the special characteristic 
feature being the armature, which contains neither 
wire nor iron, and is of such small dimen- 
sions and weight that it can be rotated at a very 
high velocity between the magnetic poles, which are 


only separated by a distance of three-quarters of an 
inch, and therefore within a magnetic field the 
intensity of which can hardly be approached by any 
machine with which we are acquainted. 

It is impossible to see, for the first time, this 
remarkable little machine running, without being 
struck with its exceptionally small size as compared 
to the work it is capable of doing, for on the 
occasion of its first exhibition to the public it was 
illuminating on one circuit no less than three 
hundred and twenty ‘‘ 20-candle” Swan lamps, 
to a luminous intensity which we should estimate 
at from fifteen to seventeen candles, although its 
total weight is under 12 cwt., and the whole 
machine measures only 24 in. x 20 in. x 18 in. 

In general external appearance the Ferranti 

machine, as will be seen from the illustration on 
the present page, has some resemblance to the 
Siemens alternating and Wilde machines, but the 
resemblance is only superficial, for not only are 
the armatures and construction and arrangement 
of the field magnets perfectly distinct from either 
of those machines, but the principle of action is 
altogether different. The form and construction 
of the Ferranti armature may be understood by 
imagining an eight-toothed pinion, 18in. in dia- 
meter, and }in. thick, around which are loosely 
wound twelve turns of copper ribbon }in. wide, 
having an insulating band of the same width wound 
with it, soas to insulate contiguous convolutions 
from one another ; if now by any mechanical con- 
trivance (such, for example, as causing the pinion 
so coiled to gear into another similar wheel) the 
copper ribbon be forced into the spaces between 
the teeth, an undulating outline, which will be 
parallel to that of the circumferential surface of the 
pinion on which it is wound, will be given to it, 
and if the pinion be then removed, the copper 
strip will be left as a hollow pinion-shaped star, 
which, when mounted upon a spindle passing 
through its axis would to all intents and purposes 
be a Ferranti armature. 
The armature is composed of a continuous strip 
of copper ribbon 120 ft. long, half an inch wide, and 
one twelfth of an inch thick, coiled upon itself in 
twelve layers with an insulating tape between its 
convolutions, and having the undulating or pinion- 
shaped outline which we have already described. 
There is no iron core to this armature, the interior 
space being quite open, thus permitting of free cir- 
culation of air in and around the copper coil while the 
machine is running. The whole of this portion of 
the apparatus weighs but 18 lb., and this is per- 
haps the most interesting feature of the machine, 
for there is certainly no other electric generator 
at present in the field, that with an armature weigh- 
ing but 181b. can render incandescent 320 Swan 
lamps, that is to say, nine-tenths of an ounce 
weight of moving armature per lamp of sixteen 
candles, 

The small size of the armature, and especially its 
extraordinary thinness (only half an inch), enables 
it to be run within a correspondingly narrow 
magnetic field, and therefore one of exceptionally 
high intensity. The field magnets are arranged 
in two crowns around a pair of discs of cast iron, 
which form the outer framework of the machine, 
their free ends, which constitute the poles of one 
set of magnets, being directed towards the free ends 
of the opposite set, and towards the armature which 
rotates between them. Each crown is built up of 
sixteen electro-magnets, which are, like the arma- 
ture coils of the Wallace-Farmer machine,* sector- 
shaped in cross section, and the exciting coils 
with which they are wound are also of similar 
shape; in fact, if the sketch given in our 
article on the Wallace- Farmer armature were 
altered so as to show a crown of sixteen coils 
instead of twenty-three, it would convey a very fair 
idea of the arrangement of field magnets in the 
Ferranti machine. As, however, the current gene- 
rated by this machine is alternating in character, the 
field magnets have to be excited by a separate machine, 
and for this purpose a small Siemens D, machine is 
employed, the current from which represents about 
two horse power of electrical energy. The magnets, 
of which there are thirty-two, are about 6in. long, 
and are each wound with one hundred and forty 
turns of insulated copper wire of about No. 10 
B.W.G., and are all connected together in series in 
such a manner as to alternate a polarity around the 
crown, so that any fixed point in the armature 
passes alternately a north pole, and a south pole 








* See ENGINEERING, vol, xxvii., page 310. 


in its rotation around the axis. The weight 
of copper on the field magnets is about 8}1b. to 
each coil, and the total resistance of the exciting 
circuit is 5$ ohms, of which 24 ohms. belong to the 
coils. 

At the installation to which we have referred, 
and which is under one of the arches of the Cannon- 
street Railway Station, the apparatus is driven b 
one of Messrs. Fowler’s semi - portable 16-horse 
engines, developing at the flywheel about 26 horse 
power, and this drives, through the intervention of 
a counter shaft, the Ferranti machine at a speed of 
1900 revolutions per minute, giving a mean velocity 
to the armature of about 7600 ft. per minute, a 
velocity which, by reason of the extreme lightness 
of the moving parts, is in no way inconvenient, and 


without giving trouble, and as there are sixteen 
pairs of magnets of alternating polarity, it follows 
that there are no less than 500 reversals of the 
current for every second, or 30,000 per minute. 

There is no commutator to the machine, the 
armature being connected to the outside circuit ina 
manner precisely similar to that adopted in some of 
the early Saxton machines—that is to say, one end 
of the armature conductor is permanently connected 
to one metallic collar fixed to and forming part of 
the spindle upon which it rotates, and the other 
end is attached to another similar collar fixed to the 
spindle, but insulated from it. Upon the circum- 
ference of each of these collars is pressed a piece of 
metal like a brake block, attached to the end of a 
short lever, so as to maintain a good rubbing con- 
tact, and these two levers are connected, the one 
to one terminal screw of the machine, and the other 
to a terminal screwed into the framework of the 
apparatus. 

On the occasion of the first exhibition of the m:- 
chine the 320 lamps were arranged in 107 groups, 
that isto say, 106groupsof three lamps, each in series, 
and one group having two lamps in series, and the 
constancy of illumination at a constant speed of the 
engine was all that could be desired. With 300 
lights in circuit the electrical energy being thrown 
into the circuit was about 224 horse power, and if, 
as we are told was the case, the engine was at that 
time giving off 26 horse power, the machine would 
show an efticiency of about 864 per cent., after allow- 
ing for about two horse power of electrical energy 
representing the magnetising current from the small 
machine ; we shall, however, before long be able to 
give accurately determined data. 

The following are some of the figures connected 
with this very interesting machine and installation : 
Resistance of armature 0265 ohms, 

9 »» lamp circuit 7735s, 
Total resistance iis 8 me 
E. M. F. in main circuit... 125 volts. 
Current a -" a 156 amperes. 
Resistance of lamps, each wea 31.5 ohms, 
Current absorbed by each lamp 1.3 amperes. 
E. M. F. taken 99 os 41 volts. 
Tht weight of machine and exciter is about 1500 Ib., 
or 13 volt-ampéres per pound weight of apparatus ; 
the number of Swan lamps per horse power when 
300 are in circuit, is about 114; and the number of 
Swan lamps per horse power wheu 310 are in cir- 
cuit is about 12. 
We need hardly point out to our readers that the 





above figures if substantiated, show for the Fer- 
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ranti-Thomson machine a remarkably high efficiency, 
and this is, in our opinion, due to the fulfilment, 
to an exceptional degree, of three elements which 
should, among certain other things, be combined in 
a theoretically perfect machine. 

1. Small weight of moving conductor. 

2. High velocity of ditto. 

3. Intense magnetic field. 

The first is obtained by the peculiar shell-like 
character of the armature with no iron cores to 
add to the weight, or to absorb energy either in 
the production of local currents, and therefore of 
heat, and these conditions control the second 
element, enabling the machine to be run with ad- 
vantage at a high velocity. The third element of 
efficiency is rendered possible to an exceptional 
degree by the form and dimensions of the armature, 
for, as that part of the apparatus is but 4 in. thick, 
the poles of the magnets can be approached to 
within a small fraction of an inch of that distance, 
and the convolutions of the armature are thus under 
the best possible condition to be influenced by 
electro-magnetic induction, and this fact is alone 
sufficient to account for a large proportion of the 
efficiency of the Ferranti machine. ; 

We may state that the owners of the machine 
and system are a private company; Messrs. 
Ferranti, Thomson, and Ince, whose object is to 
manufacture and sell the machines and apparatus 
covered by the patents, and not to form subsidiary 
companies or grant licenses for attaining the objects 
for which they themselves are established. We 
understand, however, that the Hammond Electric 
Light and Power Supply Company possess the ex- 
clusive right to use the Ferranti machine as far as 
this country is concerned, and we have little doubt 
that it will before long become largely employed for 
incandescence electric lighting. 

Certain commercial reasons connected with the 
patents make it undesirable to publish at this date 
more detailed drawings or descriptions of this very 
interesting machine, but we shall in a short time 
be free to do so, together with accurate data of its 
performance, so that our readers will be able to 
form their own opinion of the merits of an electric 
generator which is at the present time the greatest 
novelty in the world of electric science. 








THE MUNICH ELECTRICAL EXHIBI- 
TION.—No. V. 


RatLway working was represented at the Munich 
Exhibition of Electricity, by the Administration of 
Bavarian State Railways, by the Austrian State 
Railway Company, and by the French Northern 
Railway Company. This last-named exhibit, or- 
sanised by M. E. Sartiaux, chief of the Telegraph 
Sean of the railway, comprised a number of 
apparatus that had previously attracted great in- 
terest and attention at the Electrical Exhibition of 
Paris. In our present rapid review of the con- 
tents of an exhibition, closed several weeks ago, it 
would occupy too much time and space to give — 
thing like a detailed description of this highly 
interesting collection ; moreover, — of the appa- 
ratus are far from new, and have been already 
described either in this paper or in separate 
memoirs. We will, therefore, content ourself with 
little more than a list of the objects shown. These 
included (1) types of the electro semaphores of 
MM. Tesse, Lartigue, and Prudhomme, em- 
ployed for working the block system, which exists 
over the whole réseau of the Northern Railway, 
about 600 miles, and possessing 435 signal boxes. 
These semaphores are supplemented, in cases where 
they are out of sight of the station employés who 
have to be advised of the arrival of a train, by a 
repeater of the signals given by the semaphore. 
Such a repeater was also shown. (2) Sources of 
electricity for bell signalling, and commutators for 
changing the direction of the current. The source 
of electricity employed by the Northern Company 
is a Siemens induction machine, constructed by M. 
Digney, and composed of a large coil, revolving 
between the poles of twelve bar magnets. The 
apparatus is a very simple one, and a half-turn of 
the driving handle is sufficient to release all the 
bells in one group of signals. If it is desired to afford 
facilities to employés for occasionally signalling 
trainsrunning between any two stations, the com- 
mutator of M. Sartiaux is employed. This commu- 
tator, which has the form of a box, does not inter- 
Trupt the circuit when it is closed, but breaks it as 
800n as the box is open, and metal contacts are in- 
troduced in the desired directions. (3) Level cross- 


ing alarms. These are employed to notify the 
guards of trains when they approach level crossings. 
They comprise an automatic pedal and whistle, 
an automatic mercury pedal, electric bells for 
single lines, and the semaphore repeater on lines 
worked by the block system. The first of 
these dates from 1859, and was designed by 
M. Lartigue and M. Tesse. The second is due to 
M. Lartigue, and is now being tried. It consists of a 
very light pedal fixed to the inside of the rail, and 
about 2 kilometres from the level crossing to be 
protected. It carries a small ebonite box, contain- 
ing mercury, and is connected to a spring which 
projects a little above the top of the rail. The 
flanges of the wheel depress this spring and slightly 
incline the mercury box, the displacement of which 
produces electrical contact between two platinum 
wires which put the line and earth wires in commu- 
nication, and the circuit in which a bell is placed is 
thus completed. The bell once started by the 
passage of the train, continues to ring until the 
signalman stops it. This is effected by a simple 
device that has been added to the bell mechanism. 
A small lever turning on a metal pin is in connexion 
with the battery. When at rest the lever is held 
by astud of insulating material fixed to the pallet 
of the hammer. When at the moment that the 
pedal is depressed by the train, the hammer is 
attracted towards the coils, the lever is released and 
falls on a metal stop which thus throws the bell 
into the circuit, and the ringing continues until 
the lever is replaced by hand. A slight pressure 
on the lever which projects beyond the box of 
the apparatus is sufficient to effect this. An electro- 
semaphore repeater for level crossingsis in use on the 
Northern Railway. The type of apparatus that was 
exhibited is placed between two semaphore stations 
and in the circuit of the lines connecting the appa- 
ratus of the two stations. When the employé moves 
the large arm of his semaphore to block his section 
and signals the train to the next section, the current 
which frees the small arm first traverses the repeat- 
ing apparatus and throws up the arm of a small 
signal outside it. As long as this small signal 
remains visible, one of the bells (there are two, one 
for each line and each of different tone) notifies the 
employé at the level crossing that he must not 
take off the small signal until the train has passed. 
The repeating apparatus consists of a cast-iron box 
containing two Hughes electro-magnets, which 
hold each of the two small signals slightly inclined 
in the direction in which they fall. When by the 
passage of the current the effect of the magnets is 
reduced, the signals fall by their own weight out- 
side the apparatus, and as soon as they have fallen 
to their full extent they make contact between two 
springs, to which are connected the two poles of a 
local battery and two bells. 

(4) The electro-automatic whistle and electro- 
automatic actuator for the vacuum brake. As a 
rule all dangerous points and crossings are pro- 
tected by visible signals, supplemented as far as 
possible by acoustic signals calling the attention of 
the employé. The apparatus for this purpose, that 
was exhibited by the Compagnie du Nord, is the 
electro-automatic whistle of MM. Lartigue, Forert, 
and Digney, and which is in use on 289 loco- 
motives. The company having adopted the vacuum 
brake, MM. Delabecque and Banderali have 
changed this apparatus into one for working the 
brake automatically. An example of this system 
was shown on a model locomotive and train ; its 
mode of action is briefly as follows : In the centre 
of the track, at a fixed distance from the signal, is 
placed a ‘‘ crocodile” made of a wooden sleeper, 
covered with insulated leather, and connected by a 
wire to the positive pole of the battery working 
the bell for the disc signal. Upon this piece rubs 
a metallic brush fixed to the locomotive. This 
brush is connected with the wire of the coil of a 
Hughes electro-magnet. If the signal is open, the 
circuit is also open, and the passage of the brush 
on the fixed contact produces no effect. If the 
reverse is the case the circuit is completed, and the 
current through the electro-magnet and the starting 
apparatus releases the brake, the noise of which 
notifies the driver, who will then leave the brake 
on, or take it off according to circumstances. The 
fixed contact is about 6ft. long, insuring a dura- 
tion of current for one-tenth of a second at the 
highest speeds, sufficient to start the brake. The 
automatic whistle in use before the adoption of the 
vacuum brake, differs from the foregoing only in that 
the starting apparatus is replaced by a steam 





whistle, the valve of which is operated by the rod 


projecting from the starting box. It continues to 
sound until the driver sets back the armature. 

(5) Electro-automatic apparatus for protecting 
stations or junctions. The company exhibited an 
electrical apparatus now being tried at several 
places on their system, and which is intended 
to secure the same advantages as the automatic 
disc signals, without the danger of break- 
down to which the latter system is liable. 
The apparatus worked out by MM. Forest and 
Lartigue, on data afforded by M. Mention, is based 
on the use of the electro-automatic whistle, and on 
the employment of fixed contacts. Without 
changing any of the arrangements or mode of 
working the ordinary disc signals, the inventors 
have obtained the following results, by the addition 
of a special electric commutator placed near the 
lever of the disc, and by the addition of a second 
contact fixed to the foot of the signal. When 
an engine fitted with a metal brush passes before 
an open disc, the friction of this brush on the 
second fixed auxiliary contact produces two dis- 
tinct actions. It first releases the electric apparatus 
placed near the lever of the dise and rings a special 
bell in the station, which indicates that a train has 
entered the section between the disc and the station, 
and that it must be protected. In the second 
place, by the act of releasing the apparatus, the 
first contact placed 200 yards in advance of the 
disc is automatically set in relation with a source 
of electricity, without which it would be necessary 
to turn the disc round to the stop. From this it 
results, that if a second train passes over the fixed 
contact either the automatic whistle or the Smith 
brake is put into action and the driver is notified 
that the train has passed a disc, and has not been 
protected by setting this disc to close the line. 
He will therefore stop his train as rapidly as pos- 
sible. As soon as the disc has been restored to its 
normal position, the various apparatus also resume 
the same condition as before the train passed. 

(6) Electrical controlling apparatus for working 
points. Points are often placed at a considerable 
distance from the man controlling them, and are 
consequently removed beyond the range of his im- 
mediate supervision. In order that the man may 
know whether the points have followed the action of 
the lever, and if they have been completely thrown 
over, M. Lartigue designed a control apparatus, sub- 
sequently somewhat modified by M. Sartiaux, and 
which was approved by a ministerial decision on 
the 17th of December, 1875. This apparatus is in 
general use on the Northern Railway, and is so 
well known that we mention it here only because 
it was included among the company’s exhibits at 
Munich. 

(7) Apparatus for controlling the releasing gear of 
Messrs. Saxby and Farmer. The Northern Rail- 
way Company has added to the Saxby and Farmer 
releasing gear a system of electrical control de- 
vised by M. Sartiaux, and insuring that the man 
at the central station shall be able to ascertain 
whether the disc signals are in proper working 
order. Four models of these apparatus were 
shown. Besides the foregoing may be men- 
tioned various electrical apparatus for transmit- 
ting messages, independent of despatches as 
usually sent by telegraph, providing for the ex- 
change of a certain number of elementary communi- 
cations that can be made by imperfectly educated 
servants, and for whom the ordinary instruments 
are too complicated. The Northern Company 
also showed several types of commutators ap- 
plied to the electric control for the working 
of distance disc signals. These commutators 
are generally formed of a piece of cast iron, 
fixed to the upper plate of the frame of the disc, and 
carrying a lever, turning on a copper axis, and pro- 
vided at one end by a contact spring. When the 
disc is brought against the stop, a finger mounted 
on the standard of the signal raises the lever and 
closes a circuit, the battery of which is placed at 
the foot of the signal, and starts the bell ringing. 
A small model of a train illustrated the Prudhomme 
system of communication, used by the company 
since 1865 on all passenger trains. Finally this 
interesting collection contained various telegraphic 
apparatus, Leclanché batteries used by the com- 
pany, electric water level indicators, on the Verité 
and Lartigue systems, electric apparatus employed 
since 1875 for lighting the Chapelle stations, and 
consisting of Gramme generators, and Serrin and 
Siemens’ lamps, telephonic stations, &c. 

The exhibits of the other railway companies, 





although more or less extensive, contained nothing 
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that calls for special notice ; none of them were so 
complete as that of the Northern Company. To- 
wards the close of the Exhibition a lecture was 
given by M. Sartiaux, in which he explained the 
mechanism and mode of working the various appa- 
ratus he had arranged with so much skill, and ina 
manner to attract the attention not only of engineers 
but of the general public. 








LITERATURE. 


——¢———— 


A Treatise on Marine Surveying, Prepared for the Use of 
Younger Naval Officers. By Rev. RoBINsSON, 


Royal Naval College. London: Macmillan and Co. 


1882. 
THE title of this treatise induces a belief that it is 
intended for purposes of instruction in marinesurvey- 
ing, or at least to be of assistance in acquiring facility 
in such practical work. The list of books con- 


sulted in compilation includes fifteen works on that | 
subject, besides some on the physical phenomena of | 


tides, on navigation, chronometers, and drawing ; 
but the preface declares that the author had no 
intention of producing a handbook for the use of the 
practical surveyor, but had the examination room 
and its requirements before him in selecting and 
arranging the materials of his book. 

Under such circumstances one is left in doubt 
whether the author really wishes the perusers to 
become good hydrographers, competent to carry out 
marine surveys well and correctly, or is indifferent 
about that, but really wishes them to become good 
at answering questions about it in philosophical 
style, and to thus convey the impression that they 
can survey. The distinction between these two 
objects is immense. 

Proceeding to examine the work, we may quote 
portions to show the style in which the instruction, 
either in practical work or in semblance of acquire- 
ment, is imparted. On page 88, on chart drawing, 


we find: ‘‘In ruling all lines, care must be taken that | 
the ruling pen is well supplied with ink, that the | 
ruler is held firmly in its place, that the pen is drawn | 


evenly along the edge, and that the motion proceed 


from the shoulder joint and not from the wrist.” | 


At page 110, ‘‘On the spirit level. This is also 


called the ‘ Y-level’ from the supports on which | 


the telescope rests being shaped somewhat like the 
letter Y. 
is called the ‘improved dumpy Y-level’; the term 
‘dumpy ’ being given because of its short length 
and large telescope.” 
pole. This consists of two vanes about 2 ft. by 15 in., 
which slide on the ends of a pole about 13 ft. long. 
On the vanes are painted two lines at right angles to 
the pole. These vanes are fixed to the pole so that the 
distance between the centres of the lines is exactly 
10 ft. This instrument is used for putting in the 
coast line.” On page 149. ‘‘ Der. Every line 
traced on the surface of the earth assumed to be a 
sphere, is called a line of true level.” On 
page 150, ‘*Compound levelling is the term 
applied where a series of levels must be taken 
between two points far apart, and not mutually 
visible.” On page 109, ‘‘Mernop or Usine THE 
THEopotitE. Adjust the screws SS (levelling 
screws in the figure), so that equal lengths may 
appear above the upper plate. Extend the legs, 
&c.” Three pages are devoted to describing a 
theodolite, two toits adjustments, and one more to 
its use. In Chapter IV. and other places are refe- 
rences to Euclid, book, and proposition, for com- 
monly accepted geometric facts, such as the angle 
in a semicircle being a right angle, equal arcs of a 
circle and subtending equal angles, &c. Definitions 
abound throughout. 

Briefly, the style of the book is pedagogic and un- 
practical, though sometimes minutiz, that would 
be best acquired under personal guidance, are 
treated in wearisome detail. At one part we find 
Colby’s compensating bars fully gone into, as for a 
great trigonometrical survey, at another measure- 
ments are supposed to be done with knotted string ; 
and this too without discriminating the purposes, 
limits, or conditions of the marine survey. Nearly 
fifty pages are devoted to method of plotting a 
survey ; but the plottings are not forthcoming 
merely a few check distances ; perhaps the chapter 
is thus entitled on the principle of lucus a non 
lucendo. The best part of the book is not either 
about surveying or plotting, but consists in two 
chapters, one on tides, the other on chronometers. 

Comment on the bulk of the book is superfluous 
after giving the above quotations, which show that 


The most perfect instrument of this type | 


At page 114, ‘‘ The ten-feet | 


it is not a work of a practical character, and 
hence is not likely to produce practical surveyors. 
Our doubts are therefore entirely removed ; the 
object of the book is simply to prepare for the 
examination room, regardless of the rest. 

We must perforce recognise the present condi- 
tions of existence ; we live in an age of shoddy, 
oleomargarine, tinted alcohol, doctored beer, and 
silkless silk ; this principle may yet develop in 
other matters, in future we may have soldiers 
that cannot shoot, sailors without seamanship, 
surveyors that cannot survey, and surgeons that 
cannot operate ; a word of protest is therefore ad- 
missible. We hope that the authorities, as well as 
the examiners, will take steps to defeat this prin- 
ciple as far as regards surveying. Examinations 
should be so conducted as to ascertain what the 
examined can do, rather than what they can talk 
about, or write about; examiners must waive the 
convenience of a written set of questions and a few 
verbal inquiries, and spend some time in the field 
and by the instruments in order to discover the 
capabilities of those under examination, and their 
practical requirements. 

When this becomes the rule. the definition- 
monger’s occupation will be gone, the practical 
instructor will take his place, there will be less 
talk, but there will be more correct chaining, good 
levelling, trustworthy computation, and useful 
| results ; the examination will then afford evidence 
|of some real qualification, instead of a mere ac- 
| quaintance with a book, and a good memory. 


NOTES. 
| THE VoutrTa PRIZE. 

| Tue Volta prize of fifty thousand francs, insti- 
| tuted by a decree of June 11, 1882, will be awarded 
}in 1887 to the author of a discovery which will 
render electricity effective and economical in one of 
| the following applications : as a source of heat, of 
light, of chemical action, mechanical power, and as 
a means of transmitting despatches, or treating 
invalids. Physicists of all nations are admitted to 
the competition, which will remain open until 
June 30, 1887. A commission nominated by the 
Minister of Public Instruction will be charged to 
examine the specified discovery. The report of the 
' commission will be published in the Journal Officiel 
of the Government. 











A Smatt Catcutatinc Macutne. 

A new mechanical calculator of a portable cha- 
| racter, since it is no larger than a paper weight, has 
| been devised by M. H. Beaucourt. It consists of 
| a wheel with a hundred teeth marked from 0 to 99, 
|one appearing at a time through an opening; a 
| pinion with wire teeth gears into it and carries 
|a perforated disc through which the fixed figures 1 
| to 9 inclusive are visible ; and a second pinion with 
tom teeth carries a dial with the figures 0, 100, 
/200, 300, &c. On turning the perforated disc 
| consecutive units appear at the aperture in the first 
| pinion, and when 99 is reached by the dial of this 
| pinion one-ninth of a revolution more of the perfo- 
lrated plate causes a zero to show at the opening 
and 100 at the other. The dials are brought back 
to zero by hand. Addition, subtraction, multipli- 
cation, and division are all performed by this 
appliance. 


THe Society oF ENGINEERS. 

The Council of the Society of Engineers have 
made arrangements for three courses of lectures to 
be delivered in the hall of the Society during the 
present winter season. The first of the series, ‘‘On 
Strains in Ironwork,” will be by Mr. Henry Adams, 
professor of engineering at the City of London 
College, and will comprise eight lectures, the first 
to be given on Thursday, December 7, and the 
others on succeeding Thursdays to February 1, 
1883. The second course, ‘‘On Land Surveying 
and Levelling,” will be delivered by Mr. A. T. 
Walmisley, and will also consist of eight lectures, 
beginning on Monday, January 8, 1883, and con- 
tinuing on successive Mondays until March 12. 
The third series, ‘‘On Water Supply and Drain- 
age,” by Mr. R. W. Peregrine Birch, will begin on 
Thursday, February 8, 1883, and be continued 
every Thursday until April 5. The special object 
of these lectures is to assist in the technical educa- 
tion of young engineers, and we think the Society 
deserves much credit for commencing an enterprise 
which will doubtless be productive of much good. 
The fee to be charged for each course is 2/. 2s. for 
non-members, and 1/, 1s. for members. Further 








particulars will doubtless be supplied on application 
to the Secretary, 4, Westminster Chambers, S. W. 


DETERMINING THE OHM. 

Joule employed a calorimetric method for deter- 
mining the ohm ; and M. G. Lippman has recently 
described another method differing from his in only 
requiring that quantities of heat should be mea- 
sured, and not necessitating the use of Joule’s 
mechanical equivalent, the exact value of which is 
to some extent uncertain. A wire of known 
electric resistance r is placed in a vase arranged as a 
calorimeter in the midst of an enclosure kept at a 
constant temperature. Acurrent of intensity i is 
then sent through the wire. On waiting till the 
vase attains a stationary temperature (as can be told 
by plunging a thermoscope into it) the current is cut 
off; and a motor is set to work rubbing the bottom 
of the vase until the heat developed in this way just 
supplies the place of that before developed by the 
current. We have then ri? = T, where T is the work 
expended ; and from this we get the value r. The 
friction apparatus ought to be placed inside the 
vase and permit of the exact measurement of T. 
In practice it is more convenient to begin with the 
friction and find the value of i, which compensates 
the temperature produced by it. Joule’s method 
involves two calorimetric observations—to wit, that 
accompanying the determination of E, and that 
accompanying the passage of the electric current. 
These carry their own errors with them, and hence 
M. Lippmann considers his method preferable. 


THE ORDNANCE SuRVEY OF ScoTLann. 

It has just been announced that the Ordnanco 
Survey of Scotland and the adjacent islands, after 
being in progress over thirty-seven years, has been 
entirely completed. In order that this important 
work might be overtaken within a reasonable period 
of time, Scotland was divided into three sections ; 
and during the last few years the average number 
of men employed upon the work has been from 
eighty to ninety. The bulk of the surveyors were 
civil assistants, but the superintendents of the 
survey were officers of the Royal Engineers—the 
Edinburgh division having been under the com- 
mand of Captain Kirkwood during the past five 
years. With the exception of the counties of 
Edinburgh, Kirkcudbright, Wigtown, Haddington, 
and Fife, which were surveyed and published on 
the 6 in. scale before the larger scale was adopted, 
the whole of the agricultural districts have been 
surveyed, and the results are now published on 
the scale of 3Ajgth, or about 25in. toa mile. The 
uncultivated districts of the Highlands and islands 
are done on the 6in. scale—the publication of the 
island portions, by the more rapid progress of 
zincography, being now quite completed. In these 
maps the height of every hill is given, and its con- 
tour is drawn ; and, as showing the careful nature 
of this important work, it may be mentioned that 
all antiquities are noted, and, by the employment 
of different styles of lettering, their Roman, Druidi- 
cal, Saxon, or Norman character is indicated. The 
engraving of the lin. general map, which, from 
the nature of the processes employed, is necessarily 
much slower, is now proceeding apace, and the 
sheets are being quickly published. 


A DISTINGUISHED CANADIAN ENGINEER. 

The freedom of his native town—Kirkcaldy—has 
just been conferred on Mr. Sandford Fleming, 
Memb. Inst., C.E., of Ottawa and Halifax, a gentle- 
man whose professional attainments as an engineer 
have been abundantly established by the great 
works with which his name is most indissolubly 
connected. One of those works is the Intercolonial 
Railway, extending over a distance of about seven 
hundred miles, and connecting the great port of 
Halifax in Nova Scotia with that of Quebec. That 
scheme was projected as a national work, to be 
carried out jcintly by the Provincial and Imperial 
Governments, by both of which Mr. Fleming was 
elected to conduct the preliminary survey and to 
construct the works. As many of our readers may 
remember, a volume was issued by Mr. Fleming in 
the year 1876, in which he described the whole 
work, and gave a history of the negotiations which 
led to the establishment of the great national high- 
way known under the above-mentioned name. 
While that vast undertaking was stillin progress, Mr. 
Fleming was appointed, in the year 1871, engineer- 
in-chief of the Canadian Pacific Railway, a line 
stretching all the way across the American conti- 
nent, connecting the Atlantic with the Pacific, and 
now well advanced towards completion. This has 
proved to be no ordinary undertaking, but rather 
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an enterprise of gigantic dimensions, and one in 
which stupendous obstacles had to be encountered, 
and eventually overcome by the ingenuity and skill 
which Mr. Fleming brought to bear upon them. 
Besides being a member of the Institution of Civil 
Engineers, Mr. Fleming is also a Fellow of the 
Geological and Royal Geographical Societies, Lon- 
don ; a member of the American Society of Civil 
Engineers ; a member of the Institute of Mining 
Engineers, New York; and a member of the 
Canadian Institute, Toronto. 


THe Cana AGE. 

Apropos of the movement at present in progress 
for the construction of the ship canal betwen Liver- 
pool and Manchester, a writer in an ably-conducted 
north-county paper very pointedly draws attention 
to the probability of the remaining years of the 
nineteenth century being spoken of in history as 
‘The Canal Age,” his opinion being that the pre- 
sent indications are in the line of a large extension 
of inland water carriage by means of canals, and 
that the problem of quick international commmuni- 
cation has now been solved, almost to ‘ finality,” 
by steamships and railways. Whether or not 
finality has been reached by those two great civilis- 
ing agencies, it is undoubtedly the case that the 
prospects of canalisation on a great scale for the 
immediate future bulk very largely in the eyes both 
of commercial men and of engineers. Not only is 
there in hand the project of the Liverpool and 
Manchester Ship Canal, with its probable cost of 
6,000,000/., estimated to make an income enough to 
pay the shareholders if only a single ship of 4000 
tons pass both ways every day, but there are also 
various other great inland water-way schemes, of 
national and international importance, either in 
hand or actually carried into execution. The 
sum of 40,000,000/. has recently been voted by the 
French Parliament for inland canalisation works, 
and it is thought that at least five times that sum will 
have beenspent uponsuch works before the system of 
inland water carriage in France has been completed. 
Many of our readers are familiar with the great 
engineering works which have resulted in the com- 
pletion of a ship canal connecting the city of 
Amsterdam with the sea; and they scarcely require 
to be informed that it has proved to be a remark- 
able success, commercially and otherwise. Addi- 
tional canals are likewise in course of construction 
or projected in Belgium, a country well adapted by 
nature for such works. Then, going into Prussia, 
we find that there is a prospect of a speedy begin- 
ning with the canal scheme which aims at connect- 
ing the Rhine, the Weser, and the Elbe, at an 
estimated cost of upwards of 7,000,000/. Proceed- 
ing further east we should notice another proposal 
which bids fair to become an accomplished fact in 
the early future, which is a scheme to cut a ship 
canal to connect the river Danube with the Oder, 
and thereby joining the Black Sea with the Baltic. 
But in Russia it is proposed to enter upon even a 
much larger canal scheme, to wit, one to connect 
the River Dneister with the Vistula, and thereby 
to bring the great ports of Odessa and Dantzic into 
direct communication. One of the probabilities of 
the next few years is an Egyptian project, namely, 
a great inland waterway to rival the Suez Canal ; 
and a ship canal through the Isthmus of Panama 
may be regarded as one of the certainties of the 
immediate future. More or less similar schemes 
are likewise contemplated in other parts of the 
world—in Canada, in Southern Europe, Southern 
Asia, &c. 








FOREIGN TECHNICAL LITERATURE. 

Tue Engineering and Mining Journal (New York, 
November 11) reports a considerable movement in the 
development of the Mexican mining industries. A 
Government Department of Mining and Agriculture 
has been formed ; and at the suggestion of the Govern- 
ment an association of mining men has been organised 
to assist in its objects. A committee has been ap- 
pointed to draw up a constitution and bye-laws. The 
Government has prepared a table of 108 questions, 
bearing on all the points concerning mines and metal- 
lurgical works, with a view to eliciting information as 
to the condition and prospects of these interests in the 
country. 


The Gaceta de la Industria (Barcelona, November 18) 
publishes the following statistics of the Spanish rail- 
ways at the end of 1880: 4656 miles were at work, for 
the construction of which subsidies amounting to 
556,672,199 pesetas had been granted by the State. 
The shareholders’ capital amounted to 533,691,416 
pesetas, whilst the debentures issued by the companies 








showed a total of 1,085,369,507 pesetas. The number 


of passengers carried was 14,833,321, producing 
46,374,097 pesetas. During the year 11,305,495 tons 
of goods were carried. These produced 94,541,374 
pesetas. The rolling stock consisted of 1245 locomo- 
tives of the united horse power of 439,053; 1553 
tenders, 3669 carriages, and 21,949 goods waggons. 


According to the Bulletin des Adjudications (Paris, 
November 23) the Austro-Hungarian Government has 
made an arrangement with several French bankers 
(who are proprietors of Hungarian patents for mining 
and crushing machinery), under which the latter are 
to develop the gold mines of the country. The neces- 
sary staff and plant are to be provided by the Govern- 
ment, and the syndicate is to hand over to it the same 
quantity of ore as was being raised at the time of their 
commencing work, any surplus output being divided 
in certain proportions between the two parties. It is 
believed that this system of working will greatly tend 
to the full development of the Government mines. 





An animated correspondence is proceeding in the 
Railroad Gazette (New York, November 3) as to the 
comparative consumption of coal in American and 
English locomotives. The general result seems to be 
that the consumption in the former is much larger. 
One correspondent reckons it at double the amount, 
and accounts for it by three considerations: 1. That 
the loss by friction on curves is greater in America ; 
2. That inclines are more frequent ; 3. That the entire 
heating surface of an American engine is of iron, the 
conductivity of which is greatly inferior to that of the 
copper or brass used in England. 

The same paper contains the official report of the 
fourth meeting of the Association of American Railroad 
Superintendents, at which a uniform code of train 
signals—by engine whistle, gong, and lamp, hat, or 
hand—was adopted, and recommended to the members. 


The Iron Age (New York, November 9) says that 
Dr. Fritzgirtner, geologist and mineralogist to the 
Government of Honduras, reports that whole moun- 
tains of fine magnetic iron exist in Honduras, both 
near the coast and in the interior. The natives use 
clean fine ore directly in the forges; the iron pro- 
duced is of superior quality, greatly resembling steel 
in all its characteristics. Semi-bituminous coal is very 
abundant along the Atlantic coast, and will before long 
become a valuable article of commerce along the 
Caribbean coast. It is said that the Government is so 
anxious to encourage the development of the industry 
that it will do allin its power to facilitate the trans- 
port of machinery, and will admit it free of duty. 

An order of the French Minister of Public Works 
relating to the sale, use, and storage of dynamite, is 
published in the Bulletin du Ministére des Travaux 
Publics, of October. It prescribes most minutely 
the regulations by which the employment of the 
material is to be restricted. Before any quantity of 
dynamite or nitro-glycerine can be obtained, a long 
form setting forth the purpose for which it is required, 
the quantity, the locality where it is to be used, must 
be filled up by the purchaser, viséed by the mayor, 
and forwarded to the prefect of the department. 
Dealers are not allowed to sell to any one with- 
out the production of an acknowledgment of the 
receipt of this form. This acknowledgment must be 
endorsed by the dealer, and returned by him to the 
prefecture within twenty-four hours. The order, 
which took effect on the Ist ult., provides for penalties 
to be inflicted for all beaches of these regulations. 





WARMING BUILDINGS BY STEAM. 

AT the third meeting of the session of the Institution 
of Civil Engineers held on Tuesday, the 28th of No- 
vember, Sir f. J. Bramwell, Vice-President, in the chair, 
the paper read was on “ American Practice in Warming 
Buildings by Steam,” by the late Mr. Robert Briggs, 
M. Inst. C.E., of Philadelphia, U.S.A. 

Originating about 1840 with the late Mr. Joseph Nason, 
the application of steam to the warming of buildings in 
the United States extended very rapidly, the apparatus 
being constructed of small and comparatively inexpensive 
wrought-iron welded tubes, which combined a large extent 
of heating surface with great strength, and with facility 
for transmitting heat in any direction from a central 
source. For securing durable steam-tight joints, the tube 
ends were made with tapering screw threads, and a paste 
of white and red lead was applied in screwing up. The 
couplings or sockets were made of cast iron, and were 
tapped taper to fit the tube-ends; excepting only the 
straight couplings, for connecting tubes in the same 
straight line, which were of wrought iron and tapped 
parallel. A table was given of the standard dimensions 
for the tubes, throughout the range of sizes in use; and a 
scale for all the dimensions of the corresponding cast-iron 
couplings. : 

The steam was supplied either by boilers of the hori- 
zontal tubular or Seguin type, or else by the Babcock 
and Wilcox water-tube circulating boiler with horizontal 
steam-drum overhead ; either kind was practically safe 
from disastrous explosion. The steam circulating through 





the warming apparatus was either live steam direct from | 


the boiler, or exhaust steam; the two were frequently 
used in combination, the latter being rarely employed 
alone. When using live steam, the circulation was either 
closed throughout from communication with the atmo- 
sphere, or was open to it at certain places. In the former 
ease the distribution of the heat was effected either by 
separate supply and return mains, or else by a single 
main for both supply and return, either with or without 
a longitudinal — inside it for separating the out- 
ward current of steam supply from the return current of 
condensed water. In open circulation a supply main 
conveyed the steam to the radiating surfaces; whence a 
return main, suitably trapped for preserving the steam 
pressure, conducted the condensed water either into an 
open tank for feeding the boiler, or intoadrain. These 
two systems were most generally combined in any exten- 
sive warming apparatus. The steam stop valves, known 
as ‘‘ globe” valves, were disc or poppet valves, worked by 
a screwed spindle ; this construction was introduced b 
the author in 1849, and was immediately followed by all 
makers. 

In respect tothe radiating surfaces for diffusing the 

heat, three distinct classes of apparatus were in use. 
Firstly, apparatus for warming rooms by direct radiation 
from surfaces exposed in the rooms themselves. Secondly, 
apparatus for indirect warming by currents of air ; the 
heated surfaces were placed in a chamber, through which 
a supply of air passed on its way into the room. In 
neither of these two methods was the warming accom- 
panied by any systematic ventilation. Thirdly, apparatus 
for both warming and ventilating, arranged so that the 
warming should take effect upon the whole of the air 
admitted for ventilation. The temperature comfortable 
to Americans in cold weather was about 70 deg. Fahren- 
heit on the Atlantic coast, rising to 80 deg. or 85 deg. for 
inland localities. In warming by direct radiation, the 
oractice for many years was to arrange the steam pipes in 
ines or groups along the bottom of the outside walls or 
under the windows. But the must recent tice, for 
rooms in mills, was to suspend the direct ting pipes 
in rows overhead. Although the heat would here appa- 
rently be expended in the top of the room, yet very satis- 
factory results were thereby obtained, both in equability 
of warming and in efficiency of radiating surface. 

The radiators for warming by direct radiation consisted 
usually of so-called ‘‘ coils,” composed of #in. and lin. 
steam pipes, arranged in parallel lines and coupled to 
branch tees or heads. Sometimes short lengths of pipe 
were coupled by return bends, doubling backwards and 
forwards in several replications one above another, and 
forming ‘‘ return bend coils ;’ when several of these sec- 
tions were connected by branch tees into a compact mass 
of tubing, the whole was known as a “box coil.” In 
vertical pipe coils a number of short upright 1 in. tubes 
were screwed into a hollow cast-iron base or box ; and 
were either connected together in pairs by return bends 
at the top, or else each tube stood singly with its top 
closed, and had a hoop-iron partition extending up mside 
it to nearly the top. For getting rid of the air, a trap 
was provided, having an outlet controlled by metallic 
rods ; as soon as all the air had escaped and the rods be- 
came heated by the unmixed steam, their expansion closed 
the outlet. For indirect radiating surfaces, the box coils 
were the forms most used. The chambers containing them 
were made either of brickwork, or often galvanised sheet- 
iron : the coils were suspended freely within the chambers, 
which were themselves attached to the walls containing 
the air inlet flues. 

Where systematic ventilation was carried out in con- 
junction with warming, these indirect radiators and 
chambers were employed. The warming could be most 
effectually controlled by so arranging the chamber con- 
taining the radiator, that the whole or any part of the 
fresh air entering could be made either to pass throngh 
the radiator and be warmed, or to “‘ by-pass” it and 
escape heating. The warmed and unwarmed currents 
were then mingled in a flue, whence a supply of fresh air 
suitably tempered flowed into the room, the occupant of 
which could thus regulate the temperature as comfort 
might require, while obtaining a constant supply of a 
definite quantity of fresh air. 

Where a blowing fan was employed for impelling a 
current of air through a building, a large auxiliary coil, 
placed at the entrance of the flue leading from the fan 
into the building, would be an improvement for extensive 
apparatus, and would save about 10 per cent. of surface, 
while supplying a constant volume of fresh air raised to 
any temperature between 50 deg, and 120 deg. 

An example of warming on an extensive scale was 
afforded by a large office building in New York, contain- 
ing nearly 2,000,000 cubic feet ; and by the State Lunatic 
Asylum at Indianapolis, containing more than 2,500,000 
cubicfeet. Both of these buildings were heated by steam. 
But such instances failed to convey any idea of the very 
general prevalence of warming by steam in the com- 
mercial cities of America. There appeared indeed no 
limit to the future extension of systematic steam supply 
for warming and for motive power. 

In an Appendix were enumerated the commonly ac- 
cepted data which formed the basis for computing the 
efficiency of the warming surfaces, the size of the mains, 
and the proportions of the various details: and Tables 
were given of the formule and figures most generally 
useful for working out the practical dimensions suited to 
any particular application. 





SHIRLEY AND FREEMANTLE Sewace.—The Local Board 
of the district have adopted the recommendation of Mr. 
J. C. Melliss, C.E., of London, for the disposal of the 
Shirley and Freemantle sewage, and have instructed him 
and Mr. Pim, C.E., of Southampton, to proceed with the 
necessary works. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 18. 

Tron and steel show a downward tendency. Fall 
demand has not improved to that degree which was 
expected. Buyers are holding off for lewer prices, and 
sellers are holding in hopes of a reviving demand. 
Quotations are for No. 1 foundry 26 dols. to 27 dols. ; 
No. 2, 24 dols. to 25 dols. ; mill iron, 22 dols. to 23.50 
dols. ; Scotch, 23.50 dols. to 27 dols. ; English, 20 dols. 
to 21 dols.: Bessemer, 23.50 dols. Demand is for 
small lots. Inquiries are made for supplies for first 
quarter of next year, but owing to the firmness of 
prices no large transactions have been closed. The 
cost of iron making is too high for any reduction 
excepting that which will be forced by aa over-produc- 
tion, and as this evil has not yet arrived prices are 
mainly firm, especially for standard brands. Imports 
of pig for past week, 5000 tons at New York. Glen- 
garnock is quoted at 25.50 dols. ; Coltness, 28 dols. ; 
Gartsherrie, 26 dols. Merchant iron has declined to 
24 cents. Western Pennsylvania has begun to ship 
surplus stocks into markets east and west, and a down- 
ward tendency has been manifested in several markets. 
In view of this buyers are restricting purchases. As to 
railway construction a more jevenctiite report is to be 
made. The mileage so far this year is 8950 miles, or 
nearly 3000 miles in excess of construction for same 
time last year. A year ago orders were placed from 
three to six months ahead, when prices were much 
higher. At this time orders are coming in very 
slowly and for small amounts ; for two reasons, first, 
because of the fact that railroad construction has 


almost reached requirements for a year or two to come; | 
and second, the enormous capacity of rail making has | 


sent prices on a downward run. Makers claim that 
bottom prices have been reached at present cost of 
labour. Competition is not very active, and it is 
doubtful whether large orders could be placed for less 
than 43 dols. Rolling mills are generally well employed 
double turn, with a few weeks work on hand. But there 
is not that urgency for iron which has existed for several 
months past. At the present rate of progress the 


American iron trade will reach its limit of expansion as | 


to volume and price. In view of this consumers are 
not making heavy purchases. Steel blooms are quoted 
at 35.50 dols.; crop ends, 23.75 dols.; old rails, 
27.50 dols.. to 28 dols. ; double-heads, 28 cents. to 
30 dols.; scrap iron, 28 dols. to 30 dols; aails, 
3.65 dols. ; spikes, 2.90 dols. ; tank iron, 2.9: angle 
iron, 2.9; beams, 33.4 to4 cents. Bridge building is 
being pushed to utmost limits of capacity. 





CONTINUOUS BRAKES. 
To THE Epiror oF ENGINEERING. 

Sir,--The report of Colonel Rich upon the Portskewet 
Pier accident, and of Major Marindin upon the collision 
with buffer-stops at the Central Station, Liverpool, have 
engaged your attention this week (page 503). 

Nothing can prove more clearly that the automatic 
vacuum brake used upon the Midland and Great Western 
Railways is ‘‘dangerous” than the frequent ‘‘ failures” 
which occur. 

I desire to draw your special attention to the Board of 
Trade returns. 

By the Act of 1878 all cases of ‘failure or partial 
failure of a continuous brake” are to be reported to the 
Board of Trade. Such returns, if correctly made, would 
be most interesting, and at the same time show the 
advantages and defects of each system ; but, on the other 
hand, the publication of all the failures of some systems, 
and none at all of the others, renders the returns, so far 
as comparison goes, perfectly useless. 

Any person turning to the Board of Trade return, for 
instance (the last published), for the half-year ending June 
30, 1882, will find—page 40—that upon the Midland 
Railway the automatic vacuum brake had run 3,695,821 
miles, and that there had not been a single failure under 
the ‘‘ headings 1 and 2,” and only nine very unimportant 
instances of delays to trains, amounting in all to twenty- 
six minutes in the whole half-year. 

If this was the actual result of half a year’s working, I 
should say it was a very good brake, but when I know 
from experience that upon several occasions the brake has 
leaked off and allowed trains to run past danger signals 
and platforms, that in other instances draw-bars and 
couplings have been broken when the brake was used, and 
that delays have been caused in running (especially with 
stopping trains) in consequence of the difficulty in getting 
this brake off, no other conclusion can be arrived at but 
that the Midland Company’s returns are unreliable and 
incorrect. 

The subject is one of very great importance, and re- 
quires serious attention. For some time statements and 
rumours as to the unsatisfactory working of the Midland 
brake have been in circulation, but I paid little attention 
to them till I was a passenger upon the railway, and also 
witnessed “‘ failures,” ‘‘ delays,” and cases of ‘‘ breakin 
loose.” I have no interest in any railway brake, but as 
pointed out in my pamphlet on ‘‘ Accidents,” I advocate 
the adoption of every appliance which will render railway 
travelling safer. 

Ian, yours faithfully, 
CLEMENT E, STRETTON. 

40, Saxe Coburg-street, Leicester, 

November 25, 1882. 


THE MECHANICAL GENERATION OF 
ELECTRICITY. 
To THE Eprror oF ENGINEERING. 

Str,—I believe it to be considered a fundamental fact 
that if a coil of wire is moved before the pole of a magnet, 
transversely, a current of electricity is generated which 
sets up a mechanical resistance to that motion. If on the 
other hand a current of electricity is passed through 
the coil from any electrical source, mechanical effect is 
obtained by causing either the coil or the magnet to move. 
I was told by a gentleman the other day whois considered 
an authority ‘on electrical matters, that it is absolutely 
essential, in order to obtain an induced current by this 
means, that the coil should pass through a varying 
magnetic field, or in other words, that the lines of mag- 
netic force should either be increased or diminished with 
respect to the coil; there being no such thing as the 
— of a current in a uniform magnetic field. 

Indoubtedly all the existing dynamo-electric machines 
are based on the above principle. 
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| The accompanying diagram shows a number of magnets 
| placed side by side with like poles joining. Over the N 
field (as shown) is a bobbin whose iron core is in contact 
| with the S poles of two other bar magnets. It will be 
seen that the magnetic field is practically infinite with 
| regard to the bobbin, my object being to move the bobbin 
in a uniform magnetic field. If now the bobbin, with its 
accompanying two magnets, be moved from right to left, 
|a current is generated in a direction indicated by the 
| arrows, or vice versa if the movement is reversed. 
The bobbin itself, without the two magnets, gives a 
pence aguas at the galvanometer when moved, but not so 
ample. 
The two bar magnets may be plaéed at the top of the 
| bobbin, instead of being in contact with its core, and if 
| moved with it, a current is indicated. 

Now, Sir, I fail to see theoretically, and have been 
unable to prove practically, why the current so generated 
should cause a mechanical resistance to the motion by 
which it is brought into existence. 

If there is a mechanical resistance set up, then, if the 
ends of the wire of the bobbin were connected to a battery, 
it ought to produce a movement of the bobbin, but hitherto 
I have been unable to obtain a movement when it is so 
connected, and by the law of angular currents I do not 
; see why there should be a movement—when the field 
|magnets, together with the bobbin, are considered as 
; assemblages of closed currents according to Ampbre’s 
| hypothesis. 

It is evident that during the time the bobbin is in 
connexion with a battery, it is a comparatively strong 
magnet, and if it had a tendency to move on that 
| account, then a permanent magnet similarly arranged 





| with water over one of the polar fields of the above row of 
| magnets and floating a magnetised rfeedle in it, as might 
| have been expected, it remained at rest. 
| The above row of field magnets may be considered as a 
|segment of a circle,fas also the bobbin, which, when 
| rotated together with its two magnets, would never leave 
| the polar field to which it is subjected. 
| That a current of electricity can be generated in a 
| uniform magnetic field, was proved by Professor Faraday. 
|(see ‘* Experimental Researches in Electricity,” vol. i, 
| page 63), where he says: ‘‘ Another point which I endea- 
| voured to ascertain was whether it was essential or not 
that the moving part of the wire should, in cutting the 
lines of magnetic force, pass into positions of greater or 
lesser magnetic force, or whether, always intersecting 
| curves of equal magnetic intensity, the mere motion was 
sufficient for the production of the current. That the 
latter is true has been proved already in several experi- 
ments in terrestial magneto-electric induction. Thus the 
electricity evolved from the copper plate, the current pro- 
duced from the rotating globe and those passing through 
the moving wire are all produced under circumstances in 
which the magnetic force could not but be the same during 
the whole experiments.” 

I have made this communication at the risk of being 
thought presumptive, and because I cannot reconcile 
facts with existing theories. However, having designed 
several machines involving the above principle, I Rope 
shortly to put the matter to a practical test in one of its 
forms of application. Apologising for taking up so much 
of your valuable space, 

I am, Sir, your obedient servant, 
E. L. Votce. 

1, Francis-street, Torrington-square, W.C. 

November 18, 1882, 


THE HIGGS DYNAMO. 
To THE Epitor oF ENGINEERING. 

S1r,—In your issue of November 24 you quote a some- 
what lengthy article from the New York Electrician con- 
cerning the Weston dynamo-electric machine for lighting 
purposes. This article states that :—‘‘In all machines 

















any Variation in the external resistance re-acts upon the 
quantity of current generated.” . . . ‘Mr. Weston 
has succeeded in constructing a machine of which the 
electromotive force is constant.” 

Kindly permit me to correct or amend this statement 
which, being repeated in your extensively circulated 
columns, might, by implication, injure to some extent the 
labours of a well-known electrician in this country. The 
implication is that Mr. Weston is the first inventor of a 
dynamo-electric machine which automatically maintains 
its electromotive force constant without any auxiliary 
regulation. This is not so. With two machines Marcel 
Deprez was perhaps the first to do this; but with one 
machine and without auxiliary regulator the first to 
accomplish this feat in advanced electricity was un- 
doubtedly Paget Higgs. His invention is described in the 
American patent No. 242,644, June, 1881, and more 
recently in La Lumiere Electrique of September 30, a copy 
of which being to my hand I forward to you. 

With ordinary dynamo-machines, or “ series” machines 
as they have been called, the electro-magnets of which are 
in serial circuit with the armature coils, we all know that 
an increase of resistance in the outer circuit causes ao 
decrease of current. 

We also have Dr. Siemens’ authority for the first 
observation, that, within certain limits, an increase of 
resistance in the external circuit of a shunt wound dynamo 
causes an increase of current. In the first case an increased 
resistance causes a decrease, and in the second an increase 
of current. Dr. Higgs combined the two systems of wind- 
ing his electro-magnets, putting some in the shunt circuit 
and the others into serial circuit with the armature coils, 
and as might be easily foreseen the current was rendered 
constant. 

I have repeatedly observed the current, with this 
system, so brought under control that 100 lamps have 
been switched out leaving only one alight, and from 
watching that one I have _ &- unable to tell when the 
switching occurred ; and I have also seen arc lamps and 
incandescent lamps burnt on the same circuit and 
have not been able to perceive so much variation as 
occurs in a gas jet, when the arc lamp was ignited or 
extinguished by obse1 vation of the incandescent lamp. 

I do not think I shall obtain the thanks of the inventor 
for this ‘‘ bold advertisement,” but I feel that you will 
allow me to call attention to what is, from its novelty, 
ae unknown to you. I enclose my name and address 

ut not for publication, as Iam interested in the manu- 
facture of these machines. 

Yours, &c., 
MANAGER. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Doncaster Water Works.—Mr. C. N. Dalton, 
inspector under the Local Government Board, has held 
an inquiry at Doncaster respecting an application by the 
corporation for the amendment of the Water Works Act. 
Mr. Shirley, the town-clerk, explained that the water 
works were established under an Act passed in 1873, the 
original estimate of the cost being 80,000/. Owing to 
engineering difficulties the cost was much larger than 
anticipated, and after expending 85,000/., the amount the 
corporation were authorised to borrow under the first 
Act, further power was obtained, enabling them to 
borrow another 85,0007. The maximum rents were now 
being charged, and the corporation did not wish to 
increase the rents, but to obtain power to treat the sum 


| would move also. By placing a long narrow trough filled | borrowed as one debt, and so extend its repayment over 


a longer period. Alderman R. E. Clark gave details as 


| to the cost of the water works, and said if their proposal 


was adopted, and they were allowed to pay off the whole 
debt in sixty years, it would be a saving to the borough 
of 8007. a year. Mr. Bently said the indebtedness of the 
corporation was 235,473/., and he suggested that it would 
be better to consolidate the whole of the debt, and re- 
borrow on the same principles as the corporations of 
Edinburgh, Hull, and other towns. 


The Port of Goole—Opening of the Aldam Dock.—The 
Aldam Dock—named after the chairman of the dock- 
owners at Goole, the Aire and Calder Navigation—has 
been opened. Advantage was taken of the presence in 
the port of the steamer Kremlin, Captain Anders, the 
largest steamer that had ever entered Goole, and on 
Friday afternoon she steamed into the new dock, eh | 
on board Captain Wright, the dock-master, and severa 
other visitors. ‘The Aldam Dock is situated on the north 
side of the dock system at Goole, running from the ship 
dock parallel with the railway dock to within a few yards 
of the Leeds and County Bank. The entrance to the dock 
is 138 ft. 6in. wide, and the breadth is, in the main part, 
255 ft., but towards the north, 878 ft. 6in., the extreme 
wall being 466 ft. from the opening. The contractors for 
the excavations were Messrs. Crossley and Hardcastle, of 
Leeds, while the Aire and Calder Navigation have them- 
selves done the brick and stonework. 


Coat Getting by the Lime Process.—A meeting of the 
Midland Institute of Mining, Civil, and Mechanical 
Engineers was held yesterday, at the Victoria Station 
Hotel, Sheffield, for the purpose of discussing the new 
process of getting coal by the lime process. Mr. T. 
Carrington, of ett aN oe presided. Mr. J. Gerrard, 
Government inspector of mines, was present, and also a 
large gathering of gentlemen locally interested in the 
subject. Major Moseley gave particulars as to trials of 
the system on the Continent, showing its use to be 
advantageous, and several local colliery proprietors bore 
evidence similar in character, Experiments with the 
lime cartridges are proceeding in the district, and pend- 
ing reports on these the proceedings were adjourned. 
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ILLUSTRATED PATENT RECORD. 









APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
NOVEMBER 27, 1882, 


In the Cases of Inventions 


Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 











| 
Nos | NAMES, £o, 
pates.| OF APPLICANTS, 


ao | J. Hunt and T. 
un! 
| Mitton, Bi: a | 
W. H. Beck, London, 
§522 | ip Yates, Oldham, 
5523 | Abel. Glaser. 


5524 | | A. J, Adams, London. 

5525 | Lake. La_ Société | 
| Lebaudy Freres, | 

5526 | | Bonls. Smith. 

bo2t | E Dyson, Hudders- | 


field. 
5528 | EB. 5 Bree, Hudders- 
J. a Halifax. 
oe | Newton. Van Docker. 
at Lacoste, Wies- 


5532 | 
5033 


| 


Haddan. Lapeyre. 
Friedlaender. weno 
& Friedlaender. | 


5535 | | Clark. Katzenstein, | 
} 


5536 | Jensen. Betche, Zep-| 
pernick, and Hartz.) 
5537 | | Lake, Wiesebrock. 
5538 | Lake, Chanveau & | 
Laglenne, 
5539 | Lake. Carmien, 
5540 | Edwards. Laburthe, 


5541 | Clark. Wade and 
Wardell 


5542 | Albutt, Miiller. | 


Nov. 
5543 | C. Pilkington and J. 
| Forrest, Haydock, 


| _ Lane. 

5544 | G. A. and E. Ashworth, 
| _ Manchester. 

5545 | J. Mactear, Glasgow. 


| Wilding. Stollwerck. 
Sot | A. en emo, | 


5548 | a Durkés. 


5549 | E. Baldwin, Stourport. 

5550 | B. Dempster, Elland, 
| 

1 | A. G. Klugh, London, 

§552 | L. iageeee, London. 
| M. Musgrave, 


C. "te, Reddish, 
oa 

G. W. Dyson, Bolton. 
Lake, Gardner. 
J. ay Stoke-upon- 
A. ‘Coboen, Birming- 
ham. 


J. Vavasseur, London. 





hd 


“porough- -on-Tees. 
x Salsbury, London. 

W. J. mdon. 
Clark. Shelley. 


F. 8. Barff, London, 
and A. P. Wire, Ley- 
tonstone, Essex. 

N. K. Cherrill, Paris. 

A. C. Bamlett, Thirsk, 

orks. 

W. H. Hindle, Black- 

Fg Hutchinson, 

ury. 

W. R. Kinipple, 
Greenock. 

| W. Beverley, Aberdeen, 

- G. é Mac- 
nerty, Glasgow. 

C. T. Kingzett and M. 
Zingler, London. 


Pitt. White, 
as Sees 





gag imine 


= 
| 88 es 


5572 


5574 
5575 
5576 | 8. H. ay. 7 
5577 | G. K. Cooke, Paris. 


L, Heppenstall, Hud- 
derstield, 

A. Bettger, London. 

W. e, London, 

z Hughes, Liverpool. 


Andrews, Cardiff. 
E P. Wilton, eae 
Lake. 


R. J. Dabbe a ont F. 
Davies, Birmingham 

R. J. Gulcher, Lon- 
don. 

















Chains and buckets for dredgers, 
Protecting ships, 


Antiseptics, &c. 


Drain ploughs, &c. 
Purses, &c, 


Extraction of tallow, &c. 
Breechloading ordnance, &c. 


Combined printing stamp and inking || 


Bobbins and spools. 


Mud carts 

Electric lighting carbons, &c, 
Wood-block pavements, ke, 
Naves of wheels, &c, 
Measuring mez, ‘&0, 


Electric bell. 
Attaching lamps to carriages, &c, 





Underground electric conductors, 











k. 


Beau. 


5640 | Clar: 
5641 | Rosenthal. Rosenthal,' Stays or corsets. 














7 
Nos. i 
NAMES, &e., i] 
rd OF APPLICANTS. ABBREVIATED TITLES, &c, | 
communicated from Abroad the ‘ 
Nov.24 HI 
5587 | E.._ N. Molesworth- | Railway switches. | 
Hepworth, Man- i| 
chester. } 
ABBREVIATED TITLES, &o, || 88 | #..W. Swan, Middlos- | Keys for fixing rails, ! 
icks, Brough- 
5569 |W. traftord. Leek, | Sewing silk, &c | 
ord, , ’ e 
Aijing Sate tubing to couplings, Stafford. 
5590 | 'T. Kendrick, Birming- | Metallic bedsteads, &c. | 
Sg nettite # 559) _ | 
‘aps for es. jl | G. and J. E. Tolson, | Treati vegetable and animal | 
| Treatment of solutions of metallic ay, Yorks, —. ] 
salts. 5592 | Haddan. Brod Cricket-bat handles. 
| Playing lawn pool. 5593 | J. F. Smyth, Belfast, Stamped, &c., plates and discs, } 
Manufacture of sugar in lumps, &c. || 5594 | Abel. Abdank- Dynamo-electric machines, 
Abakanowicz and 
| Metallic fasteners, &c, Roosevelt. 
een SS | ECrin ete, | Sateen ert ott 
er, Ba and low 
| Sees superfluous glaze, &c., off|| 5597 | 8. Walker, Birming- | Steel and iron tubes. | 
| Winding « apparatus. 5598 | F. Greatrex, Ux- | Stoves, &. 
Imitating leather fabrics, &c. §599 | H. J. * ee Ply- | Tricycles, &c, | 
mouth. 
| poy presses, 5600 | E. Vermeiren, Brus- | Water heater. 
Fence sels. 
5601 | A. Tribe, London. Secondary batteries, 
Distributing steam, &c. | pene Bond, Doughtie, Uniting sheets of paper. 
| Nov.2 } 
er - packings, (Complete speci-|| 5603 | J. - Ashworth, Roch- | Tentering stretching, &c., machines, | 
ication | 
Purifying town sewage, &c. 5604 8. + male, Patricroft, | Benzol, nitro-benzol, &c. | 
Drying grain, &, 5605 | Watkins. Taylor. ee &e. 
Wheels, | 5606 | F. Sutcliffe, Liverpool. ndings, &c. || 
5607 | W. Weldon, Burstow, Ghioridere of copper and sulphate of} ° 
Liquid measuring eppunien, to|| | _ Surrey. soda. 
serve also as a motor, &c, i| 568 | G. Keighley, Burnley. | Looms for weaving. | 
Propelling vehicles by hydraulic} Pron E :. oan aie Blo agualing and ook | 
power. w est Dray- | Block and locking appa- || 
Rotary engines. | | ‘ton, and A. J. M. tt i 
= Slough. i| 
Combined urinal and washstand. || 5611 | P. J . Catterall and E. Regulating the flow of liquids, {| 
| Birch, Manchester. i 
Valves for air compressors. |, 5612 | C. Pembrook and J. | Stands for liquor bottles. &c. | 
| ingley, Birming- 
Travelling grates for furnaces, || 5613 | E. Hora, London. Tip vans, &c. i 
|| 5614 | W. T. Garnett, Brad- | Permanent way. } 
By-products of the soda and potash || | _ ford. | 
ee &e, || 5615 | Johnson. Bilon. es An machinery. | 
Cooling appar || 5616 | H. 8. Stewart, West- ustin ng, lifting 4 forcing, or mea- || 
Movable Seidiceante support. | _ minster. ae fluids. 
| 5617 | Lake. Martinier, Sharpening and setting saws. 
eee * inferior qualities of dia- | Now Lubbock. Scard, Fermenting liquids. 
mon | Nov.27 
Handle for saucepans, &ec. 5619 | J. Phillips, London. Filling and closing bottles. 
— (Complete specifiea-| 5620 | D. boy , Stewarton, | — for spinning and twisting | 
ion j | 
Shampooing, &c. || 5621 | A. - Smith, Westmin-| nee destruction of steam | 
Voltaic batteries. | | boilers. 
Steam engine governors, | 5622 | abe Uhler, | Tubular steam generators. 
|| 5623 | Alexander. Jmbaud.! Aerial railway. 
Derivatives from coal-tar products. 5624 | J. man. Forest | Applying elastic force for motive 
ent. 
nn flues and om. &e, 5625 | J. B. Spence, i. | | melephonic 4 apparatus, &c. 
reachloading gu and J. E, Chaste: 
| omer the fi mmy of boots, &c, Southport. a i 
5626 | H. Sutcliffe, Halifax. | Metal cisterns and syphons, &c. | 
Fountain penholders, 5627 | *- A. Spalding, Jahnu- | Portable railways. 
Ordhance. 5628 | w 7, orashy and R. | Motive-power engines. i| 
Cutting paper. wards, Grantham. | 1} 
5629 | yas London. | Bicycles, &c, 
Coupling apparatus. 5630 | J. Holt, Bolton. | Piled fabrics, &c. 
| $631 | C..A. McEvoy and J, | Dynamo-electric machines, y 
Lamps and their burners. Mathieson, London. | | 
Propulsion of row boats, 5632 | Edwards. Horlique. Surgical truss. | 
Wheels and axles, (Complete speci-|| 5633 | Lake. Rogers. | Belephonic apparatus. | 
Jication). | 5634 | Lake. Gifford. Toys. | 
Extracts of meat. | 5635 | Lake. Van Pelt, Shears for cutting paper, &c, 
| 5636 | |= oa Bideford, | Sewer gas trap. 
Exhausting the bulbs of incandescent || 5637 | R. D. Sanders, Acton. | Fret saw machines. | 
electric lamps, &c. 5638 | W. Fisken, Stamford- Cultivating land by steam, &c. 
esting machinery. | | ham, and 8. 8. Rob- | 
| | son, Sunderland. F | 
Applying motive-power to tram-|) 5639 | and L. Yo Coupling railway vehicles. 
cars, &c, | } husband ‘and 
Ribbed pile fabrics. Hudson, Darlington, 
Dur! -* 








| Producing designs upon glass, &c. } 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
I.—Announced November 24 
































No Name. No Name. No Name. | 
1882 1882 1882 | 
5198 | Lake(Colwellj 5250 | Scott-Mon- 5270 | Boult (Rettig) | 
5230 | Estcourt. crieff and | 5272 | Nunan. 
5232 | Shinn. Dodds. 5274 | Clark (Gollot | 
5234 | Singer and 5252 | Hislop. Sreres). | 
| Davies. 5254 | Reckenzaun. | 5276 | Lake (De | 
5236 | Davis. 5258 | Edwards. Souza). | 
5238 | Robinson. 5260 | Stahlin. 5278 | Vaughan } 
5240 | Lake(Horton| 5262 | Almond. (Trottand | 
5242 | Savage. 5264 | Newton Hamilton). 
5244 | Garland and (Klénne). | 5282 | McFarlane. | 
Bennett. 5266 | Chapman & | 5284 | Walter. | 
5246 | Hudson. Hibbert. 5286 | Clayton. } 
5248 | Proctor. 5268 | Rebecca. J 












































No. Name. No Name. No. Name. 
1882 | 1882 | 1882 
5288 | Wetter 5345 | Brookes. 5371 | Russ. 
| (Léveque). 5349 | Thomas. 5373 | Boullon, 
5290 | Cheesbrough | 5351 | Clay. Probert, & 
(Zacharias } 5353 | Shalders. Soward. 
j | & Zacharias). 5359 | Temple and | 5375 | Boult (Bont- 
5292 | Engel (Peter- | _ Hobbs. geu & Sabin) 
| sen). 5361 | Rothwell. 5377 | Wetter(Grets- 
5294 | Blum. 5363 | English and chel & Heine- 
|, 5296 | Von Naw- Sturgeon mann). 
| | rocki | (Partly 5379 Lloyd Wise 
| (Schaefer). | Hanssen). (Baudel). 
5298 | Asthower. 5365 | Graham. 5381 | Aitchison. 
5300 | Boult 5367 | Graham. 5383 | Tylor. 
| (Vander- | 5369 | Noad, Black- | 5387 | Allen. 
|  mersch). | well, and | 5389 | Sugden. 
5302 | Ellissen. Bunkell. 
Il.—Announced November 28. 
No. Name. No. | Name. No Name 
1882 | 1882 | 1882 
4556 | Lorge. 5352 | Schoof. 5390 | Lake 
4748 | Wirth(Dann-] 5354 | Littlewood. (Kraft & 
| horn). 5356 | Smith. Schischkar). 
5090 | Rose. 5358 | Brydges 5392 all. 
5306 | Brown. | (Grove). 5396 | Gillott. 
5308 | Lake (Gath- | 5360 | Lee. 5398 | Stevens, 
| mann). 5362 | Ungar. Major, & 
5310 | Whyte. 5364 | Watkin. Barber. 
5312 | Bartlett. 5366 | Graham. 5400 | Woods. 
5314 | Wetter 5368 | Graham. 5402 | Allan. 
(Berger). 5370 | Thompson 5404 | Osborn and 
5316 | Mewburn |  (Closset). Yates 
|  (Weiller). | 5372 | Lake (Liver- | 5406 | Morrison. 
5318 | Lake (Milis). more). 5408 | Wetter 
5322 | Chatwood & | 5374 | Fisher and (Obermaier). 
| Chatwood. | Wolsten- 5412 | Carey and 
5324 | Nash. | croft. Hurter. 
5326 | Aubin. 5376 | Wetter 5414 | Allen. 
5328 | Francis. (Gretschel | 5416 | Justice 
5330 | Gibson and | and Heine- (Hoffman). 
| Platt. | mann). 5418 | Morgan- 
5332 | Chaimsono- | 5878 | Plush. Brown 
| __vitz. 53380 | Preston, (Davis). 
5334 | Martin. | Prestige, 5420 | Allison 
5336 | Kenworthy. | Preston, (Guyon et 
5333 | Perkins Cornish, & Dyrog). 
5342 | Lake Simmons. | 5422 | Woodward 
(Chaplin). | 5382 | Marceuil. 5424 | Hayward. 
5344 | Hackney «& | 5384 | Clark 5426 | Thomas. 
| Wailes. (Canda). 5430 | Bixby. 
5348 | Place. 5386 | Lehmann. 5432 | Booth. 
5350 | Thresher. 5388 | Parkes. 5436 | Biddis. 
























INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 


Aplications for Patents. 












































































No Naine. No. | Name. No. Name. 
| 1882 1882 1882 
5486 Warner, 5526 | Boult 5550 | Dempster. 
5517“ Boult | (Smith). 5564 | Clark 
(Bailey and] 5535 | Clark (Kat- (Shelley). 
Talbot). zenstein). _ 
NOTICES TO PROCEED. 
1—Time for entering Opposition expires Friday, 
December 15, 1882. 
No. Name. No. Name. No. Name. 
1882 1882 1882 
3400 | Aylward. 3552 | Lake 3849 | MacBrair 
3402 | Fox & Coul- (McNeal). | 4055 | Charlton & 
thard. 3556 | Grayson. Wright. 
3421 | Thompson 3566 | Everitt. 4358 | Fenwick. 
| (Munro). 3578 | Thompson 4362 | Gaulard and 
3427 | Pinchbeck. = Para- Gibbs. 
| 3428 | Laird and dis). 4623 | Darke 
| Wilson. 3624 | Lawson and (Warlo- 
3432 | Brewer De Rusett. mont). 
| _ (Hoper). 3654 | Clark 4798 | Daughters. 
3451 | Rath. (Elkins & | 4915 | Cowan. 
3453 | Lane. Weston). 5005 | Smith 
3469 | Macleod, 3684 | Lake (Hallidie). 
3475 | Haime. (Coronini). | 5119 | Wright 
3476 | Barlow 8737 | Mills (Gillet). (Findlay). 
| _(Encausse).] 3806 | Carlton, 5166 | Alabaster 
3482 | Black. 3820 Johnson and Gate- 
3490 | Rowley and (Ducousso, house. 
| Vulliamy. Ducousso, | 5192 | Muller. 
3496 | Desprez. & Société | 5201 | Wrigley and 
3511 | Wright. Anonyme Robertson, 
3522 | Leffler. Maison 5225 | Weatherill. 
3536 Beck (Bodel Breguet). | 5486 | Warner. 
| & Brauer).] 3848 | Beck. 
11,—Time for entering Opposition expires Tuesday, 
December 19, 1882. 
No. Name. No. | Name. No Name. 
1882 1882 1882 
3447 | Blake. 3532 | Winch. 3631 | Morgan- 
3487 | Edwards 3559 | Haddan Brown 
(Marques). | (Fondu- (Borowsky). 
3497 | Cobley. Bloemendal)| 3649 | Hardy. 
3498 | Boult (Hau- | 3563 Beard. 3658 | Beaumont. 
trive). 3566 | Singleton. 3661 | Fletcher. 
8508 | Clark (Miiller] 3595 | Johnson 3667 | Haddan 
and Levett). | (Estienne). | _ (Otte). 
3516 | Hides (Por- | 3621 | Morgan- 3700 | Brewer 
teus). Brown (Schuiz). 
(Borowsky).! 3711 | Hiil. 
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ENGINEERING. 


[Dec. 1, 1882, 








No. 
1882 
3770 
3824 


3874 
3876 


3392 | 


4314 
4375 


4553 


4591 


! 
Name. 


Name. 


Name. 





Epstein. 
| Clark 
(Hours- 
Humbert 
and De 
Liman). 
| Seriven. 
Shields. 
Haddan 
| (Cochran). 
Spence. 
Stevens and 
Major. 
Haddan 
(Macdonald 
and Morri- 
son). 
Foster. 
Teague. 


5089 
5125 


5128 | I 
5136 | 


Von Naw- 
|  rocki 
| (Salomonson). 


| Watkins. 
Boult 

(The Elliott} 

| Pneumatic} 

| Door, Check 


(Ransom). 


babar | 
(Stollwerck 
Brothers). 
3 | Woodley and 
| Joel. 
| Jones, 
Walter. 
| Phillips. 
Chaimsono- 
vitz. 
Graham. 
7 | Graham. 
Wetter 


Clark 
(Shelley). 





PATENTS SEALED. 
.—Sealed November 24. 





5 | Croisdale. 


2591 
2601 
2605 
2631 
2648 
2678 
2689 


Name. 


No. | 


Name. 


Name. 





Allport. 
Dick. 


Brygdes 
(Rachler, 


Henneberg,} 28: 


and Roth- 
ziegel). 
Rhodes and 
Binswan- 
ger. 
Thomas and 


Somerville. ¢ 


| Davey. 
Shearer and 
| _ Shearer. 
| Hunt (Thom- 
son and 
Black). 
Lake (Feet). 
Cooke. 
| Blake. 
| Séne. 
| Westman. 
| Winby. 
| Gedge( Paine) 
| 


| Bolton. 


| Lake(Woods). 
| Duncan. 
| Burgon. 


786 | Imray (Russ- 


Brooks 
(Partly 
Chew). 


Hesketh. 
Clark (Frey). 
Chittenden. 
Foakes. 
Johnson 
(Anthony & 
Harvey). 


De Pass 
| (Roosevelt 
| & Abdank). 
Gedge 
(Leach), 
Dodd and 
Adam. 
Buell. 
Maxwell. 
Bryant. 


mann). 


Imray (Russ- 
mann). 
Chibnall. 
Lake (Gale). 
Woods. 


Imray (New- 
bery, Morley, 
& Clevelana). 
Terlinden. 
Brandon 
| (Woodbridge). 
Abel (Stet- 
tiner Cha- 
motte- 
Fabrik 
Actien- 
Gesellschaft 
vormals 
| _ Didier). 
Peache. 
| Lake (Orne). 
Smith. 
Fischer. 
Hadden 
(Martin). 
Baird 


ird. 
Boult (Mack 
and Deeds) 





Name. No. | Name. 
1879 
4684 
4685 


No. | 


1879 | 
4667 
pd 


Name. 





Bottrill. 
Stobbs and 
Seagrave. 
Longsdon 
(Krupp). 
Lake 


al 
(Dodge). 
Clark 


(Lamar). 
Robinson. 


Lake 
(Hugue & 
Delaunay). 

Wells. 

Wright and 
Wright. 


Strahan. 
Barlow (De 
Vauréal). 
Dorsett and 
Walker. 
Garside. 
Hay and 
Campbell. 
Simpson, 
Reuter. 
Richard. 


4671 4689 


4672 
4673 


4649 


4651 
4652 
4654 
4655 
4662 


4693 
4696 


yan. 

Tyan. 

Lake (Cross). 
Dunn. 
Phillips. 


4675 
4676 
4679 


4697 




















II.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 





No. 


1875 
3956 


No. | Name. Name. | 





No. 
1875 
3981 
3985 
$993 | Wadsworth. 
3997 | Betteley. 


4010 | Martin. 


Bonneville 
(Charton). 
Nurse. 
Nurse. 
Clark 
(Arnoux). 


| 
| 
| 


1875 

8932 | Thompson. 

8947 | Newton 
(Wedd, 
Webb, and 
Marshall). 


3970 
3971 
8972 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 





No. | No. | Name. 
1879 | 
4820 | Edmonds 
| _ (Francois). 
4977 | Churchill. 
5039 | Banner. 
4861 | Thompson 
(Watch). 
Fieldus. 
Darke. 
Sauvée 
(Marinoni) 
Clark (Bras- 
sington). 
in. 
Cockcroft 
(unregis- 
tered). 


Name. Name. 





1879 | 

| Parnall. 5127 | Edison. 

| Wilson. 1 } 
Brookes. 33 | Edison. 


| Gray. 1879 | 
| Rymer-Jones§ 4793 | Newton (Bap- 
terosses). 


Stanley. 
| Coltman and J 4808 | Glaser (Erd- 
| mann}. 


|  Frerichs. 
| MacEachran. | 4870 | Mactear. 
| Dixon 4982 | Hewitt. 
(Meister, 5118 | Walton. 
Lucius, & | 4781 | Bolton and 
Briining). |  Wanklyn. 
Benson. 4783 | Pickles, 
Pease and | Smithson, 
Lupton. | & Pickles. 
Lake (Lay). | 


4864 
4883 
4907 


4823 | 


4768 











4878 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 








No. 


1882 
1642 


2553 


2558 
2560 
2562 
2566 
2567 
2571 


2573 
2578 
2585 
2590 
2592 
2593 
2597 
2599 
2600 


Nov. 18 


IT. 


Name. 


—Sealed November 28. 





Name. 


Name. 





Akester. 
Boult 
(Salomon & 
Armant). 
Williams. 
Hallett. 
Heney. 
| Guille. 
| Rose. 
| Phillips and 
Phillips. 
Hallett. 
| Thompson. 
Beilby. 
| Dennis. 
| Lawrence. 
| Lawrence. 
| Falconnier. 
| Patrick. 
Haigh, Dean, 
& Mitchell. 





| Bright. 


Grimshaw. 
Fenby. 
Robertson. 
Jeyes. 
Hanssen. 
Clark 
(Gerard- 
Leseuyer). 
McMillan 
| (MeMiilan). 
Morgan 
(Royer.) 
Knowles. 
Miller. 
Simpson & 
Parnell. 
Johnson 
(Anthony). 
Gilcher. 





| Clark (Bren- 
nan, Munn, 
Duncan, 
Meriwether, 
& Davison). 
Abel 
(Lorenz). 
Brooks and 
Spencer. 
Snow (Sill). 
Roth. 
McCausland. 
Mundell & 
Gordon. 
De Solden- 
hoff, 
Stiles. 
Wenger. 
| Lake (Usher 
| & Dicker- 
man). 
| Schweitzer. 


3137 | 
3248 | 
3256 

3702 | 
3973 | 
4014 

4283 
4357 | 


4481 
4493 


4523 





FINAL SPECIFICATIONS FILED, 


, 1882. 


Nos. 2332, 2333, 2335, 2336, 2340, 2343, 2344, 2345, 
2346, 2348, 2349, 2353, 2356, 2358, 2361, 2362, 


2364, 2367, 2368, 2370, 2372, 2375, 2382, 2385, 
2414, 2459, all of the year 1882. 

2377, 2380, 2384, 2386, 2387, 2427, 2559, all of 
the year 1882. 

2401, 2412, 2426, 2453, 2454, 2455, 2477, 2556, 

all of the year 1882. 

2277, 2400, 2402, 2405, 2406, 2407, 2408, 2419, 
2424, 2425, 2449, 2474, 2480, 2483, 2517, all of 
the year 1882. 

2420, 2423, 2431, 2432, 2423, 2435, 2437, 2438, 
2439, 2440, 2441, 2446, 2463, 2506, 2510, 2524, 
all of the year 1882. 

2445, 2447, 2448, 2458, 2460, 2461, 2466, 2467, 
2468, 2469, 2475, 2496, 2500, 2505, 2514, 2530, 
2534, 2549, all of the year 1882. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year’s Stamp Duty of 501. 








No. Name. 


1879 
4628 | Lake (Car- 
magnolle), 


No. Name. Name. 
1879 
5498 





Rogers. 
Darby. 
Harrison. 
Macleod. 
Lloyd Wise 
(Cazet, La- 
Saurie, Fos- 
sier, andl 4637 
Mathey). | 
Whitehead & (Warren). 
Stake. 4639 | Brownhill. 
Parlour. 4640 | Haddan 
Watkins. | (Minisini). 
Manico (Bob- Kirk. 
lique). | Hutchison. 
Campbell. ) Hancock, 


Palmer, 
Crompton, 
& Chambers 
Sanders. 
Morgan- 
Brown (Til- 
linghast). 
Swan. 
Clark(Clunan 
& Warren). 
4610 | Walsh 
(Reichel.) 
Barlow ( De- 
haynin). 


Lake 
(Bejottes). 


4629 
4633 
4635 


Bagshaw. 
Clark (Walter 
Heywood 

hair Co.) 
| Morgan- 
Brown 


4601 
4602 | 


4607 
4608 


4622 
4623 
4625 


4627 


4611 
4641 
4643 
4646 


4612 














No. | 
1875 | 
4039 | Holmes and 
| Walker. 
4047 | Smith and 
Coventry. 
4178 | Harding and 
| Harding. 


No. 
1875 | 
4125 
4220 


No. | Name. Name. 
1875 | 
4116 





Pfleiderer 
| (Freyburger). 
Webster. 
Barker, 
Barker, & 
Barker. 
| Henley. 


Napier. 
Morgan- 
Brown 
(Hotchkiss). 
Turton. 
Duckham, 


4146 
4159 
4310 
4440 








4115 





CONFIRMATION OF PATENT.—NOTICE OF APPLICATION FOR 
LEAVE TO BRING IN A BILL, &c. 


In Parliament. — Session 1883. (Conjirmation of Patent). 
Mulling’s ‘‘ Extracting oil and fat from wool, &c.” Application is 
intended to be made to Parliament next session for leave to bring 
in a Bill to revive, continue, and confirm certain Letters Patent, 
dated the 21st day of October, 1879 (No. 4262), granted to T. J. 
Mullings, London, for the term of 14 years. 

In Parliament. — Sesssion 1883. (Conjirmation of Patent). 
Chetham’s ‘‘Improvements in self-acting temples for looms.” 
Application is intended to be made to Parliament in the ensuing 
session for leave to bring in a Bill and to continue and confirm 
certain Letters Patent, dated the 8th day of August, 1879, granted 
to W. Chetham, Salford, for the term of fourteen years. 


NOTICES OF APPLICATIONS FOR LEAVE TO FILE D 
AND MEMORANDA OF ALTERATIONS. 


F. Windhausen, Berlin. No. 1678 of 1878. Manufacture of ice, 
&c. F. Windhausen has applied for leave to file a disclaimer and 
memorandum of alteration of certain parts of the specification ; 
any person intending to oppose such application must leave par- 
ticulars in writing of their objections at the office of the Solicitor- 
General, 11, New Court, Carey-street, London, W.C., within 
twenty-one days from the date of the London Gazette in which this 
notice is published. 

Pieper. (Windhausen). No. 1678 of 1878. Manufacture of ice 
&c. C. Pieper has applied for leave to file a disclaimer and 
memorandum of alteration of certain parts of the specification ; 
any person intending to oppose such application must leave 
particulars in writing of their objections at the office of the 
Solicitor-General, 11, New Court, Carey-street, London, W.C., within 
twenty-one days from the date of the London Gazette in which this 
notice is published. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING NOVEMBER 25, 1882. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are mentioned 
the Specijication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
—" of price and postage, and addressed to Mr. H. READER 
ACK. 


1878. 

2498. Torpedo Boats: W.R.Lake,London. (J. L. 
Lay, Paris). (4d.}—The employment of a cable consisting of a 
single wire or conductor, or two wires or conductors properly 
insulated in combination with a keyboard at the station, and 
relays or resistance coils or other devices on board the torpedo 
boat, whereby currents sent through the cable may be directed to 
the different parts of the apparatus to be operated or adjusted, is 
disclaimed. (October 18, 1882). 





—_—_—_—_— 


1882. 

1458. Composition for Rendering Combustible Ma- 
terials U: mable : L. ‘A. Groth, London, (i. R 
P. Hosemann, Berlin). [4d.]—A composition formed from the 
chlorides of calcium, magnesium or aluminium, soluble glass, sul- 
phates of soda and ammonia, soap, stone powder, and potato 
starch. (March 27, 1882). 


1691. Connec and Mounting Tobacco Pi 
&c.: W. Res London. (6d. 6 Figs.|—The mouthpiewe” 2 
connected to the bowl of the pipe by means of mountings 
fitted with an hinge, the joint being made air-tight by means of a 
springand movable tube. (April 6, 1882). 


1724. Colouring Matters for Dyeing, &c.: J, 
C) gow. (Karbwerke vorm: Meister, Lucius, and 
Briining, Hoechst-am-Main). [2d.}—Relates to the manufacture 
of colouring matters from the acetylised aromatic acids by heating 
them with dehydrating agents. (Void, the patentee having neg- 
lected to sile a speciyication, April 12, 1882). 

1735. Piston Packing Rings, &c.: A.A. Rickab 
Sunderland. (6d. 7 Figs,|—One ring is made of an |. socting 
with, its outer diameter eccentric to its inner and is cut open at its 
thinnest part ; the other ring is of rectangular section also having 
its outer diameter eccentric to its inner, and cut open at its 
thickest part. The figure is a section across the rings and through 
the two spit parts, which are kept opposite to one another by a 
stud in the L-shaped ring. A is the L-shaped ring and B is the 
rectangular shaped ring resting on the edge of the L-shaped ring, 
and its thickness is only half that of the [L-shaped ring, so 
that the two, when compressed, form externally one perfect 
circle of the required thickness, ov the two rings may be half of 
an | section and the other half of a rectangular section, the two 














rings fitting together so as to form one perfect circle externally. 
The surface of the rings next to the interior surface of the cylinder 
may be perforated with holes (amg rand zigzag. To measure the 
force required to compress packing rings and coil swrings packing, 
so as to ascertain the outward pressure on the cylinder, a strap 
enclosing the packing ring has one end fixedas fulcrum, the 
other being movable upon a screwed spindle by a nut, the screw- 
ing home of the nut on the loose end of the strap tending to draw 
up a piston against the fluid in a cylinder, the pressure being 
recorded upon a gauge attached to the cylinder, or an arrange- 
ment of levers acting upon a steelyard or spring balance may be 
used instead of the hydraulic cylinder. (April 12, 1882). 

1740. Stove: A. Browne, London. (L. Bregha, Dresden). 
(6d. 5 Figs.|—Three cylindrical chambers are placed one within 
the other, the two inner ones being in communication with one 
another, the annular space between them being divided by a par- 
tition. (April 12, 1882). , 


1773. Colouring Matters for Dyeing and Print- 
ing : J. Erskine, ow. (C. Rump, Aprath, Germany). 
(2d°)-The colouring matters are formed by the reaction of the 
sulpho-acids of diazo and diazo azo or tetrazo derivatives, of the 
hydro-carbons, (April 14, 1882). 


1787. o-Electric and Electro- c Ma- 
chines: B. H. Antill, London. (2d.)—The currents are 
generated by the movement of coils of wire through magnetic 
fields without change of polarity, or by the movement of mag- 
netic fields of constant polarity relatively to coils of wire. (Void, 
the patentee having neglected to filea specification. April 14, 

2), 

1794. Apparatus for Generating Currents of 
Electricity; E. L. Voice, London. [10d. 18 Fiys.|—The 
principal feature of the invention consists in the generation of 
currents by the rotation of ring armatures, such as shown in 
Fig. 2, to the iron core of which a magnetic polarity is given, in 
an unchanging polar field. Fig. 1 represents one form of appa- 


























ratus employed. The core of the armature A forms a polar exten- 
sion of the magnet limb S, while the armature itself is made to 
revolve through the constant field formed by the polar extension 
E of the limb N. A great many modifications are described and 
illustrated. (April 14, 1882). 


1806. Casing for Ships, Torpedo Boats, &c.: A. L. 
S. Leighs, London. [4d.]—A steel plate is welded to an iron 
plate, and its thickness reduced to, say, one-fifteenth part of an 
inch by grinding and then hammering, The surface of this com- 
pound plate may then be tempered. (April 18, 1882). 


Fabrics for Bleaching and Dye- 
ing: S. Ful London. (2d.)—The articles are boiled in 
water, to which is added a mixture of silicate of soda or potash, 
unslaked lime, and a caustic alkali. The colours are fixed by 
means of a composition of glass gall, lime water, sulphate of soda, 
cream of tartar, and alum added to the mineral or aniline dye, and 
methylated spirit. The chlorine is neutralised by means of & 
mixture of silicate of potash and glass gall. (April 15, 1882). 

1809.* ling and Preserving Food: W. Keates, 
Sutton, Surrey. (2d.)—An arrangement of three chambers 
lined with glass. (April 15, 1882). 

1818.* Purifying Water for Steam Boilers: L. 
Swift, Westminster, ([2d.)—The object of this invention is 
the separation from water used in boilers of impurities such a9 
calcareous, argillaceous, earthy, fatty, or other matters, and the 
rendering of such water neutral. (April 17, 1882). 

1822. Electric Lamps: A. 8. Church, London. (J. 
B. King, Brooklyn, U.S.A.) (6d. 3 Figs.|—The figure represents 
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a hollow carbon A for an electric lamp, in the interior of which is 
a spiral metal wire C designed to increase the conductivity of the 
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carbon. D is a tube containing a piece of sponge E, which is 
covered by a disc of wire gauze F. The sponge is kept moist, and 
air is designed to pass through it to the arc. (April 17, 1882). 


1823." Repeating Firearms: S. P. Wilding, Lon- 
don. (I. Drevenstedt, Klein Ammensleben, Germany). [2d.)— 
Relates to a form of revolving magazine, a longer line of sight, 
a back as well as a front sight and rotation of the magazine 
after firing. (April 17, 1882), 


1838. Packing for Steam Engines, &c.: J. Bell, 
Liverpool, and R. H. Harper,London. [éd. 6 Figs.|— 
Asbestos in combination with vulcanised india-rubber and suit- 
— fibrous materials is used for the packing. (April 18, 
1882). 


1841. Stretchers for Trousers, &c.: T. H. Harris, 
London. (6d. 2 Figs.)—A central rod is screwed at one part 
and provided with a suitable handle. A pair of clamps are fitted 
to this handle, one on the screwed portion and the other at the 
end of the rod, the rod turning freely in this clamp. (April 18, 


1882). 


1845. Conveying Steam or Hot Water Under- 
ground: W.T. teman, London, (American Heating 
and Power Company, New York). (6d. 1 Fig.]—Relates to the 
laying of the mains underground and to jointing the distri- 
butive mains to the conveying mains. The distributive mains 
have one end free and are provided at suitable intervals with 
= for the ceady attachment of supply pipes. (April 18, 

SS! 


1846." Manufacture of Plastic Compounds: H. J. 
Haddan, London, ((. S. Evans, New York, U.S.A.) (2d.)— 
Caoutchouc and gums are treated with palm oil, cocoa-nut oil, or 
ae non-siccative oil, and the product is vuleanised. (April 18, 

882). 


1850. Negativing or Destroying the Effects of 
Induced Currents in Telephonic Lines: R. D. Smillie, 
Glasgow. {2d.]—Each circuit ends in a pair, or more, of coils 
surrounding a central iron core, through which the induced 
currents pass in a certain order. (April 18, 1882). 


1852. Preservation of Meat: E. G. Brewer, Lon- 
don. (A. Lee, Fitzroy, J. A. Wallace,and R. W. Knox, Mel- 
bourne). (6d. 19 Figs.}—The tins containing the meat to be 
preserved are turned upside down after the first boiling, and all 
the liquid contents drained out, the top of the cover being dished, 
and the entrance to the tube protected with a grating. The tins 
are weighted during the first two_boilings. The second upper 
vessel containing the boiling water has a cover, and a tap is 
placed in the connecting pipe, asfar from the bottom of the upper 
vessel as possible. During the third or final boiling a weighted 
cover is placed on the bath to prevent injury from the explosion 
ofone of the tins. The fire or gas jets are placed immediately 
under the calcining bath during the successive boilings. The tins 
are constructed so that their contents cannot come in contact 
with the solder used in forming the joints. (April 18, 1882). 


1853. Transmitting and Receiving Apparatus for 
Printing Telegraphs : W. J. Burnette, Londen. (8d. 
9 Figs.) — Relates to improvements of detail in the above- 
mentioned instruments. (April 18, 1882). 


1854. Direct-Acting’ Ram Hydraulic Lifts: J. S. 
Stevens and C, G. or, London. [éd. 3 Figs.|}—Water 
from a water main is admitted to two of three cylinders. The 
crosshead, to which the rams of these cylinders are attached, 
forces a single ram attached to the opposite side of the crosshead 
into its cylinder, thereby raising the ram which carries the cage, 
and at the same time water is drawn into the third of the three 
cylinders from a small tank; to lower the cage the other two 
cylinders are opened to this small tank and the cage and ram 
descending force the water from the third cylinder into the main 
for use over again. (April 18, 1882). 


1855.* Automatic Railway Brakes: F. C. Glaser, 
Berlin. (A. Klose, Rorschach, Switzerland). [4d. 5 Figs.)— 
The weight of the vehicle is caused to effect the application of 
the brakes, and the train in its normal position, when standing or 
moving slowly, always has the brakes, more or less, applied, these 
being taken off,' more or less, on the application of the motive 
power. (April 18, 1882). 

1856." Adjustable Chairs or Seats: H. J. Mohan 
and E. A. Girvin, San Francisco. (2d.]—Relates to auto- 
matic folding seats for use in public halls, steamers, railway 
carriages, &c, (April 18, 1882). 

1859. Velocipedes: H. E. Newton, London. (4. 
Winkler, Paris). (6d. 2 Figs.j}—Relates to a construction of 
Velocipede in which the driving power is obtained partly from the 
Positions assumed by the rider and partly from the rider touching 
the ground with his feet. (April 18, 1882). 

1860. Apparatus for Drying Piece Goods: J. 
Worrall, ord, and J, Kershaw, Halifax. [8d. 
10 Figs.|—An apparatus for putting an elastic lateral tension upon 
travelling piece goods, and for removing the tension when re- 








upon transverse rods in such a manner as to provide for the 
chains receiving a double load of fabrics on opposite sides of the 
transverse rods, (April 18, 1882). 


1861. Picking Arms and Pickers for Looms: W. 
B. Birkby, Liversedge, Yorks, (2d.)—One or more lengths 
of spring steel are placed under a piece of leather near the bottom 
end, and around the picking beam at the top end of the arm. 
A piece of compressed buffalo hide is fastened against that part of 
the picker where it will best strike the shuttle. (April 18, 1882). 

1868. Pocket Filter: A.M, Clark, London. (L. L. 7. F. 
d@ Autemarche, Paris). (6d. 6 Figs.)—The filter can be taken 
to pieces to allow of frequent cleansing. (April 18, 1882). 

1864. Transmitting Motion: A. M."Clark, London. 
(A. Samper, Paris). (6d, 40 Figs.|—The object of this invention 
is toincrease the adhesion of cords or belts, and to perfectly guide 


the same. (April 18, 1882). 
1866. Purification and Refining of Raw Spirits, 
&c.: F. M. Lyte, London. [4d.]—The peroxides of hydrogen, 


lead, barium, strontium and calcium are employed for the refining, 
deflegmation, or purification of alcohols. (April 19, 1882). 


1967. Electric Arc Lamps: A. B. Brown, Edin- 
burg (6d. 3 Figs}.—The feed movement of the carbons is 
effected by the pressure of a piston upon a liquid, the egress of 
which from a cylinder is controlled by a valve, as described in 
Letters Patent 5272 of 1881. Fig. lrepresents one modification 
of a lamp constructed according to the invention. The upper 
carbon 10 is attached through its holder 12 with the piston 24, the 
downward movement of which is controlled by the operation of 
the valve 16 by the solenoid 20. The electro-magnet 33 is 
employed for striking the arc. Its armature is attached to the 
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lever frame 26 of the gripping device 30, which is shown to a 
larger scale in Fig. 2, and which in its upward stroke clutches 
and lifts the carbon. To prevent the piston from falling when the 
electro-magnets are not excited, the armature 34 is attached to 
one arm 39 of a lever whose other arm engages ratchet teeth 
formed in the guide arm 38. In another modification the feeding 
mechanism is carried by the descending piston, and is provided 
with toggle levers which hinder the movement of the piston when 
no current is flowing through the lamp. (April 19, 1882). 

1869.* Steam Boilers: J. Fox, Dewsbury, Yorks. 
(2d.]—Relates to the insuring of the combustion of smoke and 
economising the fuel. (April 19, 1882). 

1871.* Fountain Penholders: H. J. Haddan, Lon- 
don, (H. Burckas, Leipzig). [(2d.]—Renders the penholde 
more convenient for use. (April 19, 1882). 

of Steam 


1872. Slide Valves and Expansion Gear 

: E. Edwards, London. (£. Sonntag, Lauban, 
Germany). (6d. 12 Figs.|—Relates to improvements in the 
method of arranging steam passages and valves, by which the 
slide valve is actuated so that it acts with great regularity and 
efficiency, and to improved methods of constructing and arranging 
apparatus by which the steam admitted to such slide valve is made 
to work expansively as desired. (April 19, 1882). 

1873.* A atus for Sweeping Chimneys and 
Flues: H. Fokes, London. (2d.)—An apparatus that can 
be easily applied to existing chimneys and remain there so as to 
be always ready for use, and consists essentially of a chain and 
brush and pulley at the top of the chimney. (April 19, 1882). 


1874. Production of Gas by Combustion of Carbon 
Compounds, &c.: W. C. Brown, Sheffield. [ls. 3d. 
21 Figs.)—Relates to the production of a cheap carbon monoxide 
to be evolved without the aid of atmospheric air, and its applica- 
tion to the displacement of water, to the inflation of flexible 
structures, to the rendering of gas engines of any type portable. 


(April 19, 1882). 
1875. Second Batteries: D. G. Fitzgerald, C. 
H. W. Biggs, and W. W. Beaumont, London, (6d. 
Fig 1. oe 
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14 Figs.]—Finely divided crystalline lead for the formation of 
secondary battery plates is deposited electrolytically either 


quired. The tenter pins of the travelling chains are mounted | within the moulds in which the material is compressed, or in other 








moulds of similar form. The figures represent two descriptions 
of depositing apparatus, B, in which A is the amode and C the 
cathode, the latter being covered with a non-conducting coating, 
excepting that portion surrounded by the mould M. When in 
action lead is dissolved at A and thrown down upon C within the 
mould, which, when filled to the desired extent, is removed and 
the mass of deposited lead subjected toa sufficient pressure (from 
400Ib. to 1000lb. per square inch) to constitute it a firmly 
coherent but porous plate. The process of compression is by 
——_ preceded by a partial oxidation of the lead particles 

y air or otherwise. In some cases a contact piece with spreading 

ie. is embedded in the mass before compression. (April 19, 
882). 

1876." Stereo’ Plates, &c,, for Printing: W. R. 
Lake, London. (J. A. Heuse and G. Jowanny, Paris). (2d.) 
—The stereotype plates, say, of a thickness of 10 mm., are pro- 
vided with grooves, say of 8 mm. in depth, to allow of easy bend- 
ing and to prevent distortion. (April 19, 1882). 


1877. Rolls for Grinding Mills : W. P. Thompson, 
London. (R. Birkholz and E. P. Allis, Milwaukee, U.S.A.) 
(6d. 3 Figs.]—The ends of the roll are provided with bevelled or 
inclined faces and corresponding recessed end plates or collars 
and tie rods or equivalent devices for forcing the plates against 
the ends of the body, with such pressure that the body shall be 
rotated by friction. The invention relates also to minor details 
(April 19, 1882). 


1878. Dynamo-Electric Machines: J. H. Johnson, 
London, (J. M. A. Gerard-Lescuyer, Paris). (6d. 9 Figs.j— 
Relates toa peculiar mode of coiling the wire upon the revolving 
armature of adynamo machine, wherein two coils e e are wound 
upon the armature f f, so as to form one right-handed and one 
left-handed helix. The field magnet bobbins are of alternate 
north and south polarity, while those with opened faces are of the 
same fpolarity. Outside the framing is arranged a commutator 














constructed of a cylinder h, in two parts, portions of the sides of 
each being cut away soas to leave two segments on each part of a 
length and breadth about equal to the space between them. 
When the two parts are brought together the projecting parts of 
the one fit the recesses of the other with some insulating sub- 
stance between. The contact brushesiare arranged as shown. 
(April 19, 1882). 


1880. Automati Transmitting and Stopping 
Motion, &c.: P. Pfleiderer, London. (W. Kanielwitz, 
Stuttgart). (6d. 20 Figs.|—The object of this invention is to 
facilitate the coupling or gearing of two shafts or parts of ma- 
chinery which are governed or driven by different or variable 
forces or sources of power. (April 19, 1882). 


1882. Tightening: Up and Straining Wire Mat- 
tresses and Bed Bottoms: E. Hoskins, Birmingham. 
(6d. 8 Figs.|—Relates to apparatus for tightening up and strain- 
ing wire mattresses and bed bottoms, and to the construction of 
ships’ berths. (April 19, 1882). 


1883. Machinery for Printing on both Sides of a 
Moving Web, &c.: W. Conquest, London. (Hoe and 
Co., New York, U.S.A.) [ls. 6d. 39 Figs.}—This invention con- 
tains twenty-eight pages of closely printed matter and thirty-nine 
figures, and it would be impossible to give an intelligible de- 
scription of this invention in our limited space. (April 19, 1882). 


1884. Se ating Metals and Metalloids from their 
Ores : W. ER Lake London. (E. Marchese, Turin). {4d.)— 
The ores are employed as the positive or negative electrode, by 
which arrangement the electric current, in traversing the electro- 
lytic bath, produces first a soluble salt of the metal and then ade- 
position of the metal. Other methods are based upon the passage 
of an electric current, of greater or less strength, or the saturation 
of the electrolytic bath with a salt of the required metal; or 
the choice of an electrolytie which can only form a soluble salt 
with the metal to be extracted. (April 19, 1882). 


1888. Marine Engines: J. F. and M. Rankin, 
Greenock. [ls. 12 Figs.)—Relates to the arranging together 
of the parts of disconnecting engines tor driving twin screws or 
disconnecting paddle-wheels, such engines comprising four cy- 
linders working with three or four stages of expansion when not 
disconnected. (April 20, 1882). 


1889.* Cask Tilters: B. Howell, Romiley, Cheshire, 
and W. Clancy and J.C. Walker, Manchester. ([2d.) 
—An apparatus to raise the rear end, or the end furthest from the 
outlet of the barrel, as the contents are withdrawn. (April 20, 1882). 


1890, e for Holding Stair Carpets and other 
Rods: F m, Deptford, Kent. [4d. 13 Figs.)— 
The eye has two limbs at right angles to one another, each limb 
having a claw at the end, which is pressed into an angle, e, g., 
between the floor and wall, &c, This cannot be moved by a direct 
pull, but is readily removed by canting it to one side or the other. 
(April 20, 1882). 

1892. Steam Traps: J. Shaw, Huddersfield. [4d. 
3 Figs.|—Relates to a combination of rods and levers for regula- 
ting a valve opening according to the expansion or contraction of 
a pipe. (April 20, 1882). 

1893. Actuating Machinery or Apparatus for Cul- 
tivating Land: M. R. Pryor, Stev . Herts, 
(6d. 3 Figs.]—A cultivatiug machine operating upon land by the 
motion of its own parts is driven by means of an electro-motor in 
such a manner that the conductors shall be supported, paid out, 
and wound up, so as not to be subjected to material injury by being 
dragged along the ground by the machine. (April 20, 1882). 


1894, ayaies Silk, &c,: W. R. Lake, London. 
(Martin and Co., Lyons). (6d. 3 Figs.)—Relates to improved 
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methods of and apparatus for spinning or twisting silk and other 
materials by means of friction, (April 20, 1882). 


1895. Electric hting and Incandescent Lamps: 
P. M, Justice, London. (4. Cruto, Piossasco, Italy). (6d. 
7 Figs.|}—Carbon for lamp filaments is produced by the decom- 
position by heat of hydro-carbons. In Fig. 1 carburetted hy- 
drogen is led into a porcelain tube A, with glazed interior surface, 
passing vertically through a furnace in the manner shown. Carbon 
is deposited within the tube, and the residual gas drawn away 
through the tube d. Fig. 2 represents a similar arrangement, 
where the porcelain tube B is enclosed in a muffle of refractory 
material, and containsopen porcelain "cylinders b bl, &c., upon the 
surface of which the carbon is deposited. For the production of 
thread filaments, carbon is deposited upon a hot platinum wire, 
which is afterwards volatilised. Fig. 3 illustrates a vacuum pump. 
Sulphuric acid is introduced into the vessels D and E, and the ex- 
hausting machine, not shown, which is connected ‘with E through 
the tube a, is put in operation until the maximum vacuum it can 












































produce is obtained. The receptacle D is raised, when air will be 
driven from C into E, whence it will be received by the exhauster. 
This operation is repeated until the lamps on the left of the figure 
are sufficiently exhausted. In Fig. 4 is represented an automatic 
current regulator. The tube L contains a spiral of wire through | 
which the current passes. The end of the tube dips into mercury | 
which partially fills the vessel M, and rises toa greater height in 
the tube L, the superior elevation being counterbalanced by a | 
gaseous pressure above the mercuryin M. In the upper part of | 
L is a volatile liquid, such as alcohol, which upon the temperature | 
of the wire increasing expands and drives the mercury down the | 
tube, exposing a greater length of wire to the passage of thecurrent. 
Several modifications are described. (April 20, 1882). 


1896. Telephonic and How a. hic Signalling Ap- 
paratus: A. t. Brown and H. A. ro Saunders, London. 
{6d. 4 Figs.|—The purpose of the invention is to enable any two of 
a number of stations upon a single circuit to communicate with one 
another without the remaining stations overhearing or interrupt- 
ing. Fig. 1 represents a front elevation of the instrument em- 
ployed, while Fig. 2 is a diagrammatic sketch of the various con- 
nexions within the instrument, and between the intermediate 
station where the instrument is located and the terminal bat- 
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teries. Suppose the station represented is neither the calling nor 
the called station, the current entering, say from the left through 
the coils of the magnet a, moves the index 4, Fig. 1, a step, thence 
passing to the lever m, the contact disc nl, the — 7, and 
stop s, it flows to line on the right. If it be the calling station, 
when the:cver m is upon the disc n3 the current may be traced 
from the crminal, battery on the right through a to m and n3 to 
earth. A the same time the current from the other terminal 
battery p «ses through the secondary coil y1 and the telephone z 
to m ani toearth. Hence each time that m is placed upon the 
contact i se n3, the index of every instrument upon the circuit 
moves ../step, until the numberindicating the called station is 
reached. | Letters Patent 2995 of 1881 are referred to. (April 20, 
1882). 

1899.* Screw Propellers: T. Lambert, Plymouth. 
[2d.]—The pitch of the screw propeller is increased as it nears the 
boss. (April 21, 1882). 


1900,* Manufacture of moore 
Nash and G. H. Hunt, Sheffield. (2d.)—The joint of the 
hoop is made stronger than the other parts. (April 21, 1882). 


1501. Voltaic Batteries: A. R. Bennett, Glasgow. 
[4d.J—The negative element consists preferably of iron, some- 
times surrounded by fragments of an electro-negative metal. 
The electrode thus formed is immersed in a solution of an oxide 
of potassium or sodium, or of permanganate of potash. The 
positive portion of the battery is constructed as described in 
Letters Patent 302 of 1882. (April 21, 1882). 

1902. Ash Guards: W. Selley, Manchester. [4d. 
5 Figs.J—These are fitted with a hinged shelf to support articles 
to be cooked or kept warm. (April 21, 1882). 











for Barrels, &c. : T. 
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1904.* Calendering Machines: C. D. Abel, London. 
(C. M. Chivalla Sihne, Vienna). [2d.]—The requisite difference 
of speed of the rolls is obtained by using separate gearing for each 
roll. (April 21, 1889). 

1905.* Manufacture of Colouring Matters: J. A. 
Dixon, Glasgow. (C. Rumpj’, Elberfeld, Germany). [2d.J— 
By the reaction of the sulpho acids of diazo and diazo azo or 
os derivatives of the aromatic hydro-carbons. (April 21, 

1906.* Sewing Machines: H. Simon, Manchester. 
(F. B. Kohler, Chemnitz, Saxony). [(2d.])—Refers to the use of 
three or four needles in combination with a looper for ornamental 
stitching. (April 21, 1882), 

1907.* Fire Escapes: T, Hutchins Pinder, Exeter. 
(2d.]—A ladder is jointed together in lengths so as to fold up. 
(April 21, 1882). 

1909. Manufacture of Extract or Essence of Malt : 
T. Dence and J. J. Mason, London. [4d.|—The ground 
malt is boiled and the liquor drained off and rapidly evaporated, 
which gives the concentrated essence. (April 21, 1882). 

1910,* 8S. Skinner, Eastbourne, 
Sussex. (2d.)—For lessening the initial force of the explosion, 
a chamber containing air is connected with the explosion chamber. 


(April 21, 1882). 
1911.* Tricycles, &c.: J. G. Harrison, Birming- 
(2d.]—The frame is made of jointed bars so as to be col- 


ham. 
lapsible. (April 21, 1882). 


1912. Springs: W. Buckley, Sheffield. [6d. 31 Figs.) 
—lInstead of being made of a single wire as usual, two or more 
wires are employed. (April 21, 1882). ‘ 

1913. Treatment of Ores, &c.: A. M. Clark, Lon- 
don, (A. M. G. Sébillot, Paris.) (8d. 6 Figs.]—These are pul- 
verised, placed ina furnace to be converted into sulphates, and 
the metals separated by treatment with sulphuric acid in a con- 
centrated form. (April 21, 1882). 

1915, Electric Lamps: W. T. Whiteman, London. 
(M. Bauer and Co., Paris). (6d. 8 Figs.|—Consists partly of im- 
provements on the invention described in Letters Patent 2038 of 
1881. The improvements consist chiefly in the use of an oscillating 
horseshoe electro-magnet, shown in plan and elevation in Figs. 3 
and 4, with limbs of unequal length for actuating and controlling 
the movement of the carbons in an electriclamp. The pole of the 
shorter limb d3, which is in contact with the iron rod b! carrying 
the upper carbon, is cut to the shape shown in Fig. 4, d! d4 being 
coverings of brass, leaving the horizontal diameter of the pole 
alone exposed. The pole d5 of the longer limb is extended at dé 
and is curved to a radius d1 d5, When the current is turned on 
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to the lamp the magnet turns upon its pivots, its free end rising 
owing to the attraction between the longer limb and the fixed 
iron block E, The attraction between the shorter limb and the 
rod bl causes the upper carbon to rise and form the arc. As the 
carbon points are consumed the magnet gradually descends until 
it is arrested by the stop h, in which position it remains until the 
current is weakened sufficiently to allow the rod b! to slip. F, f1, 
J?, f are parts of a magnetic brake. By screwing the iron block 
Jf2 nearer to the strip of en metal F carrying the block, 
the greater brake pressure will be applied to the face of the pole. 
The invention also includes a means of attaching a globe to an 
electric lamp, in which the telescopic tubes N, m1, n2, n3 serve to 
connect the globe to the base of thelamp. (April 22, 1882). 


Combination of Substances for the Manu- 
facture of Bricks, &c.: T. A. Riggs, Aldeburgh, 
Suffolk. ([4d.)—The substance known as “ coralline craig” is 
mixed with cement, &c., and water. (April 22, 1882). 


1917. Tyres: G.W. Knox, Sheffield. [6d. 5 Figs.)— 
Are made from ‘box piles,” the central portion of which is of 
steel, and the exterior wrought iron or mild steel. (April 22, 1882). 


1918. Manufacture of Water Gas: J.C. Mewburn, 
London. (G. S. Dwight, New York, U.S.A.) [6d. 4 Figs.J— 
The inventor has found that leakage of steam takes place through 
the walls of the apparatus when made of brick, he therefore 
separates the different compartments by impervious metal plates, 
(April 22, 1882). 


1919. Electric Arc Lamps: J. Lea, London. 6d.) 
3 Figs.J|—The upper carbon, shown in dotted lines in Fig. 1, is held 
between grooved rollers a and al and the jockey roller a2. Should 
the carbons be apart at the time of starting the current enters 
at the positive terminal, and traversing the shunt coils M attracts 





1903,*_ Implements for Deposi Manure, &c.: T. 
Reid, Monkton Miln, Ayr. [4d.)|—Consists of an open 
frame fitted with shares and hopper. (April 21, 1882) 


the core M!, until the gripping lever d comes in contact with the 
stud pon arm P, and displacing the jockey roller causes the 
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upper carbon to fall upon the lower one. 
ing a Now ae Dag = w included 
core of the shunt coil is withdrawn by the sprin 
is pulled down upon the iron base ey 
g ipping lever d', after turning the roller ain the proper direction 
and the aroisformed. As the arc lengthens and a greater pro- 
meg on of current flows throughM, Ml is attracted until the con- 
act between f and d is broken, when a second coil of greater 


The current then - 
in the main circuit’ the 


resistance, either wound round M or upon a separate bobbin, is 
thrown into the shunt circuit. The effect of this is to release the 
core Ml, the recoil spring of which during its retraction draws 
back the gripping lever d ready for the next feed. A short-cir- 
cuiting arrangement is provided upon the frame of the jockey 
roller, the surface y coming into contact with y! when the upper 
carbon is consumed or when it accidentally breaks. (April 22, 1882), 


1920. Boilers and Heating Apparatus: J. Kei 
Edinburgh, [6d. 21 Figs.)— Are constructed in vertica 
sections to form a hot water boiler only, or with heating coils, 
(April 22, 1882). 

1921, Mordant: S, M ave, Leeds, (2d.)—For use 
in preparing fabrics previous to being dyed blue, and is composed 
of oxalic acid, alum, bichromate of potash, and white argol 
(April 22, 1882). 

1922.* Lawn hee Clipping Machines: A. Ridg- 
way, Sutton, Macclesfield, Cheshire. (2d.)—A circular 
cutting disc is fitted so as to be operated by a driving wheel. 
(April 22, 1882). 

1923.* Pencil Cases: J. Spear, London. (6. Benda, 
Nuernberg, Germany). [(2d.}—The holder is slotted through and 
caused by a spring to press upon the lead. (April 22, 1882). 


1924. Chain or Rope Traction Rail or Tram Roads: 
W. P. Thompson, London. (W. Haddock and J. Frank, 
Cincinnati, and J. Frank, New York, U.S.A.) (8d. 12 Figs.J— 
The cars are propelled by an underground cable travelling within 
a casing slightly open at top forthe passage of the cable. (April 22 
1882). 


1925." Treating or Finishing Lace Fabrics: J. 
ell,iManchester. (2d.)—By subjecting them to the 
action of beetling machines. (April 22, 1882). 


1926." Paper-Cutting Machines: W. Crosland, 
Newton Heath, c. (2d.]—The knife is secured in an 
angular groove instead of by means of bolts and nuts. (April 22, 
1882). 

1927. Applying Colours or Desi on Tissues: J. 
Mugnier, Lyons, France. [(d. 4 Fiys.|—This is done by 
means of an apparatus provided with several divisions or parts 
rising and falling independently of each other on to the tissue after 
having been dipped into suitable colour, (April 22, 1882). 


1928. Rend Mineral Oils Uninflammable 
at Predetermined Temperatures; E. de Pass, Lon- 
don. (G. P. J. N. Labouret, Paris). (4d.)—By the — of 
steam in divided jets for separating by agitation those hydro- 
carbons whose presence lowers the degree at which the whole is 
inflammable. (April 22, 1882). 

1930. Apparatus for Exhibiting Advertisements, 
&c., on Tramcars, buses, &c.: F. H. F. Engel, 
Hamburg. (G. Richter, Altona, Germany). (6d. 2 Figs.)— 
Discs or rings carrying the exhibits are driven from the wheels, 
and caused to revolve above the top of the vehicle. (April 22, 
1882). 

1034, * Dusting Material; Journal and other Bear- 
ings: W. R. e, London, (G. F. Senter, New York, 
U.S.A.) [2d.]—The bearing surface is composed of a mixture of 
mica and plumbago, and of a fibrous binding material in certain 
proportions, (April 22, 1882). 


1935. Plumbers’ Furnaces where Liquid Fuel is 

: W. 8S. Cooper, Philadelphia, U.S.A. (6d. 10 Figs.) 
—The furnace is designed for use with liquid fuel under pressure, 
which fuel is contained in a suitable reservoir and passed through 
a supply pipe to the burner; valves of special construction control 


and regulate the passage of the liquid. (April 24, 1882), 


1936. Hutches or Wagons: J. McCulloch and W. 
Cook, Glasgow. (6d. 6 /igs.)—Relates to the tubular framing 
or “‘ trams” attached to the body of the hutch or wagon, and to 
the construction of the buffers and of the oil reservoirs and bear- 
ings. (April 24, 1882). 

1937.* Drawing Pins: C, D. Abel, London. (Richter 
and Co., Chemnitz, Germany). (2d.)—Drawing pens are con- 
structed out of steel tubes or sheet metal bent into a tubular 
form. (April 24, 1882). 

1938. Centrifugal Separating Machines: F. H. F. 
Engel, Hamburg. (i. Petersen, Hamburg). [6d.)—A centri- 
fugal drum is fastened to the free end of a horizontal shaft and is 
furnished with one or more ring-shaped gutters attached to the 
outer or inner wall of the drum, communicating with one or more 
different layers of the liquid contained in the drum whilst rotat- 
ing, such liquid being removed by a cutter or stationary skim- 
ming device. The drums are provided with a bell-shaped cover. 
(April 24, 1882). 

1939. Metal Rollers used in Coating Steel and 
Iron Plates with , &e.: D. Davies Cru ’ 
Monmouth. (2d.]—Hollow rollers are made with a uniform 
section throughout. (April 24, 1882). 


1940, Electric Batteries: W.R. Lake, London. 
(L. Maiche, Paris). (6d. 1 Fig.J}—The characteristic feature is the 
utilisation of the oxygen of the air held in solution in water to 
depolarise the negative plate. To form a suitable electrode a 
quantity of crushed carbon is contained in a porous receptacle B, 
provided with a number of apertures F, the carbon being con- 
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nected to the terminal J by means of a platinum wire twisted 

round one of the pieces of carbon. The zinc L is supported ina 

porcelain cup K, and is joined electrically through a little pool of 

mercury with a platinum wire running up the ebonite tube H to 
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the other terminal J'. Instead of simple carbon, platinised 
carbon, or carbon coated with “palladium, &c., may be used. 
(April 24, 1882). 

i941, Crystallised Hydrochlorateof Alumina: W. 
R. Lake, London. (7. Gladysz, Marseilles). (4d.)—Hydro- 
¢ loric gasis passed through a hydrochloric solution of alumina. 
The hydrochlorate of alumina in aqueous solutions is concen- 
trated ‘without decomposition by evaporating at a pressure less than 
that of the atmosphere. (April 24, 1882), 


1942, Fastenings for Gloves, &c,: W. Bown, Bir- 
mingham (6d. 8 Figs.)—The opening and closing of the 
glove is effected by the operation of a hinged or — lever with 
ratchets or projections in combination witha sliding bar or bolt, 
or their equivalents. (April 24, 1882). 

1943." Taps: E. C, Sutcliffe, Halifax. (2d.]—Relates 
to improvements in water cocks, taps, or an injector specially 
adapted for the supply of hot water to sinks, baths, &c., thereby 
dispensing with copper cylinders and cisterns, which are ex- 
tensively used in the fitting up of the baths, &. (April 24, 1882). 


1944. Raising, Transporting, Lowering, or De t- 
ing Ships, &c. ; Ww. Lloyd Wise, London, (J. A. Wester- 
man, Genoa). (6d. 5 Figs.}—Two separate and independent pon- 
toons A A, capable of being submerged, are placed parallel to each 
other, with an intervening distance between them rather wider 
than the width of the ship A'‘to be lifted, and girders BB are pro- 
vided across the pontoons and the space between them. The water 
being admitted to the pontoons A A they will sink until the cross 
girders B B, which are provided with sliding keel blocks E E, are 
Jow enough to pass under the ship Al (shown in dotted lines in 
the figure). Each of these girders is provided with strong springs 
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at each end to lessen shocks and blows. Water being now ejected 
from the pontoons the ship will be raised. The loaded apparatus 
is then hauled until one portion is at each side of the jetty. On 
letting water into the pontoons they will sink, leaving the ships 
with the cross girders on the jetty, and will be available at once 
for further use, or the operations may be carried out vice versd. 


In case of long vessels two or more pairs of pontoons may be used. | 


If the water is too shallow to allow of the sinking of the pontoons 
below the level of the ship’s bottom, the cross girders may be 
suspended from the rams or pistons of hydraulic presses carried 
on the upper deck of each pontoon, which pontoon is never wholly 
under water. (April 24, 1882). 

1945. Telephone Alarms: W. M. Brown, London. 
(J. F. Kettell, Worcester, Mass., U.S.A.) [8d. 4 Figs.]—Relates 
to that class of telephone alarms known as “ individual calls,” the 
object of which is to enable the central office to ring the alarm of 
any one station, or subscriber, without ringing those of the others 
upon the same circuit. The electro-magnet E* of the various 
signalling instruments is placed in the main circuit, and is con- 
nected with the transmitting apparatus at the central station. 
The trains of wheelwork of the transmitting apparatus, and of all 
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che signalling apparatus, are regulated to run in'unison, and by plac- 
ing the pointer of the transmitter at the figure corresponding to 
any particular station and depressing a “stopping device, a 
current will be sent through the magnets g? at all the stations, 
but it will be so timed that the magnet n*, which releases the 
alarin mechanism of the station desired to be signatled, will alone 
be excited. (April 25, 1882). 

1946. Secondary Batteries: C. V. Boys, Oakham. 
(6d. 1 Fig,]—Consists mainly in the use of very finely divided 
lead, for forming the plates of electric storage batteries. Lead 
dust is produced by the agitation of molten lead in a covered 
vessel shown in the figure, which also represents the means 
employed to agitate it. cc are crossbars to aid the process of 
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disintegration. The powder thus produced is amalgamated and 
then compressed to form plates. (April 25, 1882). 


1947. Manufacture of Coke: J. Jameson, New- 
castle-on- e. (6d. 1 Fig.)—The whole or part of the 
gaseous products of distillation are extracted at the bottom of the 
oven wherein the charge is igni and burned in the ordinary 
manner. Hydro-carbon gas, vapour, or fluid is passed through the 
incandescent charge. (April 25, 1882). 


1948, Converting Liquid into Spray : L. H. Armour, 
Gateshead. [4d. 1 Fig.|—This frente which is applicable 
for the extraction of fumes of hydrochloric acid in alkali works, 
&c., consists in causing the liquid to be transformed into spray by 
feeding it on to rapidly rotating discs. (April 25, 1882). 

1951. ‘Machinery for Hooping Casks, &c.: A. J. 
Boult,London. (i. E. Beasley, Philadelphia, U.S.A.) [6d. 
15 Figs.|—Relates to improvements on United States Patent 
245,050, and consists im appliances for conveniently holding the 
casks so as to present them properly to the action of the hoop 
driving machinery; an arrangement of hoop driving jaws and 
arms whereby the machine can be adapted to various sizes of 
casks, &c. (April 25, 1882). 


1952. Nut Lock: H. J. Haddan, London. (W. Courte- 
nay, New York, U.S.A.) (2d. 3 Figs.]—Consists of a washer formed 
of vulcanised fibre and having a thin metallic flanged cover. The 
washer is inte between the nut and the object secured, 
the part covered by the nut being compressed and that part not 
so covered being bent up and locking the nut in position. (April 
25, 1882). 

1956. Electric Batteries: T. J. Handford, London. 
(B. Jarriant, Paris). (8d. 11 Figs.|—Relates principally to the 
adaptation of bichromate batteries for working upon a large scale 
for such purposes as electric lighting. The solution is placed ina 
lead lined reservoir not shown in the illustration, and conducted 
through a pipe of the same metal to the upper _ of the batteries, 
where a cock, opened to an extent corresponding to the strength 
of the current to be generated, allows the liquid to flow into a 
tilting trough or distributor d, which is provided with a counter- 
weight, and delivers the liquid to each cell at adjustable periods. 
The exhausted liquid is transferred from the battery trough H to 
the chamber j by an overflow pipe. For the purpose of enabling 
a battery corresponding to a group of lamps to be brought into 
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action froma distance, all the rods s coming from the negative 
les are connected together by rigid bands v, and are suspended 
y cords x from pulleys y, keyed to shafts z, carrying toothed 
wheels A A gearing with pinion c. The axis of this pinion carries 
a ratchet wheel operation by an electro-magnet, whose armature 
E serves asa pawl. Upon sending a current through the magnet 
coils the detent is released and the zinc descends into the liquid. 
Instead of bichromate of potash, bichromate of soda is used 
mixed with about three times its weight of sulphuric acid and ten 
times its weight of water. A circulation of air through the 
battery is maintained by employing an air compressor driven by a 
gas engine. (April 25, 1882). 
1960. Clock Movements: H. H. Lake, London.. 
(F. A. Lane, New Haven, U.S.A.) [6d. 6 Figs.J}—A new con 
struction and arrangement of the parts. (April 25, 1882). 


1961, Apparatus for Preventing the Running 
Away of Horses: H. H. Lake, London. (2. J. La Grange, 
Philadelphia). (2d.)—A blind or shade is adapted to be unrolled 
to cover the eyes of the animal. (April 25, 1882). 

1962. Copying Presses: E. Behrens, East Green- 
wich, [4d. 6 Figs.)—A portable copying press with two tray- 
shaped plates, the upper one being inverted and fitting into the 
lower one. The pressure is exerted by means of a wedge or 
eccentric supplying the copying power from the centre through 
means of lugs upon the cover. (April 25, 1882). 


1963,* Surgical Splints or Supperts, &c,: H. Hides, 
Surbiton, Surrey. (/. Porteus, Antwerp). [2d.)—Surgical 
splints are made from prepared felt, pulped or other fibrous 
material, and springs are applied to stretchers or ambulances. 
(April 25, 1882). 

1965. Head Coverings known as Sou’ Westers: C. 
E. Naish, Birmingham. (W. Gotaas, Bodi, Norway). [4d. 
2 Figs.|—Relates to the combination with the crown of a hood, 
of a cape, or tippet and separate ear coverings. (April 26, 1882). 


1966. Apparatus to be Applied to Furnaces for the 
Prevention of Smoke : W. Begg, Sale, Cheshire. [6d. 
7 Figs.)|—The bridge is made in two parts, divided horizontally ; 
the upper part is perforated vertically with a number of small 
tapered holes, the smallest ends being uppermost. The front of 
the lower part is bevelled off at an angle. A damper is provided 
by which the amount of air admitted from the ashpit is auto- 
matically regulated after having once been set. (April 26, 1882). 


1967. Maximum and Minimum Thermometers; H. 
J. Haddan, London. (H. Kappeller, Vienna). (6d. 1 Fig.) 
—An alcoholic thermometer consisting of a single tube provided 
at the top and bottom with bulbs and filled with alcohol to 
about one-half of the upper bulb. The spirit column is broken 
by an index of mercury which denotes the ordinary temperature, 








the top and bottom of this index act upon steel indices enclosed 
in glass, in the ordinary manner, which denote the maximum and 
minimum temperatures respectively read off on two scales one 
on each side of the tube. (April 26, 1882). 


1968. Combined Steam Engine and Boiler: E. 
Ed is, London, (H.C. Hofmeister, Meidling, Austria). 
(6d. 10 Figs.|}—The figure is a longitudinal section. The main 
part of the boiler B is flat, and is formed of two plates of strong 
sheet iron, the tubes d being curved in the manner shown, and 
secured tothe bottom plate of the boiler, which is strengthened 
by angle-irons secured to the top plate. The furnace A is of cast 
iron, and its firebox is lined with fireclay. The intensity of the 
combustion is regulated by the pressure of steam in the boiler. 
An attachment N fixed to the generator contains a diaphragm of 
thin corrugated metal, which will under the varying pressure 
bulge more or less, and by means of levers will open or close the 
door t, and close or open the ashpit door w. The dome D is 




















bolted to the top boiler plate, and the standard f is secured to this 
dome. The steam cylinder E is suspended in the dome, and is 
thus always surrounded with steam. The steam escaping from the 
cylinder E enters the condenser through the pipe H, and the con- 
densed water is continually forced into the boiler by the feed pump 
M. Two concentric cylinders K and L of sheet metal placed in 
the refrigerator P form the condensing apparatus, the steam 
being condensed in the very narrow space between KandL. The 
throttle valve consists of a hollow cock turning in a socket, both 
being provided with holes which cover each other more or less 
according to the position of the governor balls. (April 26, 1882). 


1969, losive Compound: C. W. Siemens, Lon- 
don. (C. -Himly, Kiel, and L. von Friitzschler-Faikenstein Bor- 
kowitz, Germany). [(4d.]—Explosivecompounds are manufactured 
by mixing together saltpetre, chlorate of potash, and a solution 
of a solid hydro-carbon, such as caoutchouc or gutta-percha, and 
evaporating the solvent. (April 26, 1882). 

1972. Railway C: e Roof Lamps: H. Defries, 
London. [6d. 6 Figs.|—The draught tube or chimney is made 
of two or more sections of glass divided vertically, and set so as to 
permit of expansion and contraction. The frame carrying these 
sections is constructed to form a cone and areflector. (April 26, 
1882). 


1973. Press for Moul Seggars, &c.: W. E. 
Gedge, London. (A. Pothier, Paris). (6d. 3 Figs.)—Cha- 
racterised essentially by the combination of a‘ three-screw press 
with a seggar mould. (April 26, 1882). 

1974, Sarns and Shelters with Raising and Fall- 
ing Roofs: I. Henson, Derby. [sd. 6 Figs.|—-The roof is 
formed in sections connected by loose sheets, each section sliding 
in grooves at the sides of the posts, andcan be raised separately. 
The lifting apparatus consists of a worm and wormwheel working 
on cast-iron brackets, secured on the tops of the posts. A cattle 
shed may be combined with a barn having a rising and falling roof. 
(April 26, 1882). 

1975. Ventilators and Chimney Cowls: T. E. 
Bladon, Birmingham. [6d. 13 Migs.|—Ventilators are con- 
structed and arranged so as to secure a downward current of fresh 
air into, and an ascending current of vitiated or heated air from, 
the ship or building. (April 26, 1882). 


1976.* yg for Opening Preserved Meat 
and other Tins, C: , &c.: T. H. George, Attie- 
borough, Norfolk. (2d.)|—Consists of a shear blade and 


handle, the shear blade having a pin upon which a cutter bar 
forming the other blade of the shears, works. (April 26, 1882, 


1979. Urinals: J. Beresford, Birminghem. (8d. 
8 Figs.|—Relates to urinals in which the basin or y turns upon 
a joint, so that when not in use it can be raised into a vertical 
position and made to seat itself in a recess in the wall of the room. 
(April 26, 1882). 

1982. Removable Repea’ Cartridge Magazines : 
G. E. Vaughan, London. (J. Werndl, Steyr, Austria). [6d. 
9 Figs.|—Relates to an arrangement whereby the repeating maga- 
zine even when in position on the rifle can be refilled at any time, 
to an arrangement which permits the magazine filled with car- 
tridges to be carried without the necessity of a covering for the 
mouth, and to an improved magazine spring. (April 27, 1882). 


1983.* Gearing for Actuating Slide Valves, &c.: A. 
W. Cooper, Dundee. (2d.)—The number of parts in marine 
and other motive power engines are reduced and are placed in a 
more compact and accessible manner. (April 27, 1882). 


1984, erating and Freezing: J. Chambers, 
Te Mata, Napier, N.Z. (6d. 4 /'igs.]—Air is employed as the 
medium for,transmitting the cold to the treezing chambers ; the air 
is caused to circulate by means of a fan, and the same air is used 
over and over again. The current of air may be reversed at will, 
and diverted from any one of the passages without interrupting 
the flow of the air. (April 27, 1852). 


1987.* Burners for Petroleum Lamps, &c.: B. 
Sawdon, Hull. (2d.)—The oil for generating the lighting gas 
is caused to flow downwards on to or against a bottom plate 
(April 27, 1882). 


1988. Valve Apparatus for Regulating the Passage 
to Pulsometer Engines: E. H. Greeven, London. 
(G. A. Greeven, Brahl, Germany). (6d. 2 Figs.|—The passage of 
steam to the pump chambers of pulsometer engines is regulated 
by valve or valves formed in parts and actuated by a difference 
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of pressure within and without such valve or valves. (April 27, 
1882). 


1990. Water Wheels: H. J. Haddan, London. (£. 
C. Masson, Lenclos Constenot, France). [2d.)—The spokes or 
arms are fixed around a hexagonal hub, so that every spoke is 
parallel to one side of the hexagon and bolted to the latter. A 
valve is placed on each bucket, opening inwards, to prevent the 
formation of a vacuum when in its lowest position. (April 27, 


1993, Umbrellas and Sunshades: J. T. and F. S. 
Lilley, London. [6d. 2 Figs,|—A self-opening umbrella, &c. 
(April 27, 1882). 

1995. Heating and Rolling Metals: H. H. Andrew, 
Sheffield. (6d. 2 Figs.]—The metal is heated prior to or during 
its passage between the sets of rollers by passage through a bath 
of heated lead, or its equivalent, arranged between the rolls. 
(April 27, 1882). 

1996. Moleskin Cloth : H. W.and H, King, Hebden 
Bridge, Yorks. [2d.)—Relates to the weaving of moleskin 
cloth. (April 27, 1882). 

1997. Horological Candlestick: R. R. Gubbins, 
New Cross, Kent, and A. Thumling, London, [2d.]—A 
spring plunger acts to raise a candle of given size and duration of 
burning, and turn around the head of the candlestick, carrying a 
lamp glass figured with a dial and its holder, the dial glass turning 
in relation to its index, (April 27, 1882). 


1998. Vessels for Containing Oil, &c,: J. Robinson, 
Bradford, [6d. 5 Figs..—An arrangement by which the oil 
can be kept clean and easily withdrawn. (April 27, 1882). 


1999. Accumula: and Sto: Electric Currents, 
&c.: J. B. Rogers, don, |[ 4 Figs.J—In aircuit 
between the dynamo machine and the lamps are two sets of storage 
batteries, one large and the other small. The large batteries are 
charged by the dynamo machine, while the lamps are fed from 
them through the small batteries. (April 27, 1882). 


2001.‘ Manhole Covers for Drains, &c, : F. ae, 
London. (2d.)—Relates principally to the joint. (April 27 
1882). 

2003,* Preventing the Fouling of Empty Ale Casks: 
E. Caddick, Burton-on-Trent. et ae ap- 
plied to the interior of the cask to each cork or tap hole, which 
closes the hole air-tight, when the cork or tap is withdrawn. 
(April 27, 1882). 

2004. Brooches and other Dress Fastenings, &c.: 
J.G. Rollason, Birmingham, (2d.]—Relates to the con- 
struction of the body and joint and catch of the fastening and 
ornaments, (April 27, 1882). 

2006.* Ventilating Greenhouses, &c.: M. Will- 
shaw, Lenton, Notts. [2d.)—The air by a passage round a 
heated pipe is warmed before being admitted to the building. 
(April 28, 1882). 

2007. Apparatus for Potatoes: C. D. Abel, 
London, (C.F. A. Gramke, Stettin). (6d. 10 Figs.}—A wire 
screen with meshes of two or more degrees of fineness receives a 
slight rapid reciprocating movement. An endless travelling belt 
having projectiens upon it, which as they pass along press upon 
the screen a number of flaps, and thus force out any potatoes that 
may have stuck. (April 28, 1882). 

2011. Diminishing the Liability to Corrosion of 
Screw Propeller Blades: D. Johnston, Govan, Ren- 
frew. [6d. 3 Figs.|—The blades are coated where necessary 
with tin, &c., the surfaces to be coated being first cleaned by grind- 
ing and then heated sufficiently to cause the coating metal to 
adhere. (April 28, 1882). 

2014. Treating Rice, &c., for Manufacture of 
Starch, &c.: J, T. Armstrong, Newcastle-under- 
Lyne. [4d.)—The Indian corn, rice, &., is steeped or mashed in 
a@ vacuum or partial vacuum. The lower part of the vacuum pan 
is constructed to be worked separately and to bear a high pressure. 
(April 28, 1882). 

2016. Fasteners for Gloves, &c.: W. J. Walden, 
Kingsland. [4d. 14 F'igs.|—The fastener is composed of two 
cups with indents or projections for the reception and securing 
of eyelets. (April 28, 1882). 

2017. Manufacture of Mosaics: H.J. Haddan, Lon- 
don. (G. Stanley, Massachusetts, U.S.A.) [4d.]—The pieces of 
glass or other substances are arranged on an argillaceous or 
arenaceous bed, the upper surfaces are coated with clay or suitable 
material, and the whole is dried and heated to the temperature 
of the joining metal when in a molten state, at which temperature 
the joining metal is poured, and when cold the superfluous meta, 
is removed. (April 28, 1882). 

2018. Gear Cutting Machinery: H. J. Haddan, 
London. (A. H. Brainard, Massachusetts). (6d. 9 Figs.J— 
Relates to that class of gear cutters in which the necessary divi- 
sions are made by means of a worm and wormwheel. (April 28, 
1882). 

2020.* Obtaining Electric Light: J. C. Asten, Lon- 
don, [2d.|—The positive carbon is made hollow and contains 
the negative carbon. Between the two a non-conductor is inserted. 
(April 28, 1882). 

2021, Cleaning Wool and other Fibrous Animal 
and Vegetable Materials, &c.: E. Mansfield, Lon- 
don. (6d. 14 Figs,|)—The materials are treated with an alkaline 
solution and a beating or kicking operation for dissolving, loosen- 
ing, andrubbing the dirt. The surplus moisture is then removed 
and the material is rinsed in water, dried, and disentangled. 
(April 28, 1882). 

2022. Attaching Door Knobs, &c., to Spindles, 
&ec.: J, H. Welch, B ham, and B. W, Spittle, 
Wednesbury. (2d.|—A steel tongue capable of biting into the 
corner of the square of the spindle is placed inside the mount of 
the knob, the knob being released by a sharp-pointed instrument 
inserted in a hole in the mount to press back the tongue. (April 
28, 1882). 

2034. Apparatus for Raising Beer, Wine, Spirits, 
&c.: J. J. Harrop, Manchester. [6d. 7 Figs.|—The air 
pressure is only admitted: into the cask at the times when the 
liquid is required. (April 29, 1882). 

2038. Weaving Fancy Fabrics: J. Hamilton, 
Strathaven. [6¢. 6 Figs.j—Relates to improvements in 
weaving ornamental or fancy fabrics, and in the arrangements of 
parts of loou:s to be used for such weaving. (April 29, 1882). 

2041. Manufacture of Boots, &c.: T. J. Handford, 
London. (i. C. Gross, Cannstatt, Wurtemberg.) (6d. 14 Figs.) 
—kKelates to the machinery for sewing the welts to the soles. 
(April 29, 1882). 

2043." Bits for Horses: I. Henson and E. Hall, 
Derby. [2d.]—The mouthpiece is constructed to turn in the 
side cheeks, and is provided at its ends with arms to receive an 
additional rein. (April 29, 1882), 





2048. Vaginal Syringes; E. de Pass, London. (?. 
Lawrence, New York, U.S.A.) (4d. 2 Figs.|—Consists of a 
vaginal plug of soft india-rubber thicker at the two ends than in 
the middle connected tothe bulb made of soft india-rubber all in 
one piece. (May 1, 1882). 


2049. Automatic Fire Extinguishers; J. R. Brown, 
Providence, U.S.A. [6d. 11 Figs.|—The apparatus is 4 
rated by the action of the heat caused by the fire, and will dis- 
= fire-extinguishing fluid at once on the fire. (May 1, 


2057. Gas Engines: C. M. Sombart, deburg. [8d. 
12 Figs.)}—The compression cylinder is arranged obliquely rela- 
tively to the motéve cylinder in order to obtain an advance of the 
motor piston in relation to the compression piston, the two pistons 
being worked from one crank-pin. The engine is regulated by 
means of an ordinary governor, a cam, and a mixing and admis- 
sion valve, the latter being loaded by a spring strong enough to 
overcome the atmospheric pressure. The entrance of the air and 
gas is effected through several openings pr ting a free p ig 
in a determined ratio to eachother. The valve through which the 
compressed mixture of gas and air passes from the compression 
to the working cylinder is actuated by suitable mechanical means. 
The igniting device consists of a slide valve face peculiarly per- 
forated and provided with a screw for reducing the pressure of 
the mixture arriving and taken directly from the compression 
oylinder and destined for feeding the intermittent flame inside the 
igniting slide valve. This invention also relates to the arrange- 
ment of the igniting slide valve and an ordinary burner, and to a 
self-acting lubricating device. (May 1, 1882). 


2058. Gas es: A. N. Porteous, BAtabargh, 
(6d. 2 Figs.}—Theairisadmitted at one end of the cylinder, and is 
compressed in a chamber formed in the interior of a piston or 
formed by two or more pistons, and afterwards mixed with gas 
and the mixture exploded at the other end of the cylinder. is 
invention also relates to the admission and exhaust valves to a 
gas pump and to the movable jet worked in combination with the 
stationary jet. (May 1, 1882). 

2216. Supplying Water to Water-Closets, &c.; T. 
Cc. Summers, Portsea, Southampton. [6d. 7 Figs.J}—An 
improved double-acting valve or valvular piston is actuated by an 
ordinary ball float in a small cistern, and an hydraulic regulator 

iston is actuated from an improved oscillating or rocking seat 
as means of rods, levers, and links. (May 11, 1882). 

2269. Harrows: R., J., and H. Wilder, Wallingford, 
Berks. [6d. 10 Figs.|--This invention has for its object the 
construction of a flexible harrow, which will accommodate itself 
readily to uneven ground, which can be easily folded up for 
storage, and can be rendered rigid or flexible at will. (May 15, 
1882). 

2429. Water Meters: B. D. Healey, house, 
Yorks. [4d. 4 Figs.|—The water meters are constructed with 
arrangements for reversing the valves. (May 23, 1882). 


2811. Lubricators: B. J. B. Mills, London. (0. H. 
Jewell, Chicago). (6d. 9 Figs.|—Relates to that class of lubri- 
cators actuated intermittingly by a connexion with a working 

rt of the machine, so as to feed a limited amount of oil with each 
stroke of the engine or revolution of the shaft. (June 14, 1882). 


3048. Insulating and Protecting Telegraph Wires: 
G. Macaulay-Cru: asgow. (W. EF. Banta, 
Springsield, Ohio, U.S.A.) [6d. 3 Figs.}—he protection consists 
of aseries of insulating troughs A hermetically connected, and 





hermetically closed by a coping B. At intervals along the trough 
are brass feet C supporting pillars D. Fitted upon D are glass 
spools E; with circumferential grooves to which the telegraph 
wires are attached by fine binding wire G. The troughs may take 
the form of a hollow pavement curb. (June 28, 1882). 


3795. Electric Lamps: W. R. Lake, London. (J. 
B. Wallace, Ansonia, U.S.A.) [6d, 11 Figs.J)—Fig. 1 represents 











a hanging electric lamp constructed according to the invention. 
The principal feature of the apparatus is shown by Fig. 2, in which 
I is the upper carbon-holder passing through a clutch o attached to 
one arm of a bell-crank lever L. The other arm of the lever is 


ivotted to the oscillating armature N of the electro-magnet Rt, 

he position of the various parts of the mechanism is that due to 
the lamp circuit being closed. So soon as the circuit becomes 
broken, the clutch allows the carbon-holder I to fall, at the same 
time causing the armature to fall away from the pole RI, and the 
carbons to come into contact with one another, when the circuit 
being again closed, the armature is once more attracted and the 
arc re-established. The specification_has fifteen claims. (August 
9, 1882). 

8905. Setting and Intensifying the Colours of 
Bret or Printed Fabrics: C. Toppan, Salem, U.S.A, 
(2d.]—The articles are passed into and through a solution of warm 
water and sinapetroline No. 2 (and starch if desired stiff), and 
then calendered upon heated rolls. (August 15, 1882). 


3967. Watch Chains: A. M. Clark, London. (VW. ¢. 
Edge, Newark, U.S.A.) (4d. 11 Figs.J|—A chain is composed 
solely of links that have bulging out portions, the chain being 
flat throughout with the exception of projecting ribs on its faces, 
(August 18, 1882). 

4039, Impregnating Mineral Substances or Com- 

unds with Bituminous Products: W. R. Lake, 

mdon. (i. Micheletand L. Tescher, Berlin). (6d. 4 Figs,|— 
The mineral substances are impregnated with bituminous sub- 
stances by heating them in a closed receptacle to a temperature 
more than 310deg. Fahr., then creating a vacuum in the said re- 
ceptacle, and by means of compressed air or other gases the 
bitumen is forced into the mineral substances. (August 23, 1882 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





NOTES FROM THE SOUTH-WEST. 
Railway Amalgamation in the West.—The Great Western 
Railway Company proposes to seek Parliamentary powers 
next session to vest in the company the undertakings of 
Stratford-upon-Haven and the Watlington and Princess 
Risborough. 


Newbridge Rhondda Colliery.—This colliery is stated to 
have passed into the hands of Messrs. Crawshay Brothers, 
Merthyr. The purchasers will shortly enter into pos- 
session of the workings. The matter is of importance to 
the district the seams of coal available at this colliery 
being believed to be of great value. 

Newport.—The local collieries have been working re- 

larly. The quantity of coal sent away last week was 
arge, and prices have been well sustained in almost every 
case. At the iron works there has been continued 
activity, and a good demand exists for steel rails and 
manufactured iron. For Bessemer blooms, however, 
there appears to be less inquiry. Last week’s clearances 
comprised 40,382 tons of coal. Of iron, &c., there were 
sent away 4201 tons to the following destinations : To 
Naples, 1700 tons ; New York, 1600 tons ; Pernambuco, 
330 tons ; La Guayra, 270 tons; Carribb and Corunna, 
301 tons. From Bilbao there were received 6787 tons, 
and from other places 3115 tons of iron ore. 


Cardif.—The coal trade remains in much the same 
state. Patent fuel is quoted at from 11s, to lls. 6d., and 
makers are well supplied with orders. Household coal 
continues to move off freely, and coke is in active request. 
There is no great alteration in the iron ore market. — Last 
week’s clearances comprised 102,406 tons. There were 
also sent away 4928 tons of iron, &c., 4986 tons of patent 
fuel, and 1750 tons of coke. From Bilbao there arrived 
6690 tons of iron ore, and 5729 tons from other sources. 


Bedminster.—Mr. H. Gunning, having again written to 
the general manager of the Great Western Railway Com- 
pany respecting the non-commencement of a promised 
yassenger station at Bedminster, has received a reply 
re Mr. Grierson to the effect that the engineer of the 
company is at present preparing drawings for the new 
station, and as soon as these are completed, tenders will 
be invited for carrying out the work, which will be put 
in hand and finished with as little delay as possible. 


Llancaciach.—Messrs. W. and E. Beddoe have com- 
menced preparations with the view of opening up the old 
level near Gelliargwellt Meha, to work the rider seam of 
the Mynyddislwyn vein. 


Bristol and the London and South-Western Railway.—On 
Thursday a deputation from the Bristol Chamber of 
Commerce waited upon the directors of the London and 
South-Western Railway Company, for the purpose of 
bringing before them the question cf the proposed new 
railway between London and Bristol, and to submit a 
resolution on the subject passed at a meeting of the 
chamber on Wednesday. The proceedings were of a 
private character. 


Cyfarthfa.—It will be nearly twelve months before 
steel rails can be made at Cyfarthfa. It is stated, how- 
ever, that some branches of the iron works will be started 
early in the new year. 


Bridgwater.—Notice has been given of an intended 
application to Parliament, in the ensuing session, for 
leave to bring in a Bill empowering a company to con- 
struct a railway to and from Bridgwater (in conjunc- 
tion with the proposed new Bridgwater Railway or the 
Great Western ee or both)to Watchet, passing 
through the parishes of Wembdon, Cannington, Stowey, 
and Stogwisey, and running thence along the sea coast to 
Watchet, and forming junctions with the West Somerset 
Railway, the West Somerset Mineral Railway, and the 
Minehead Railway. 

The Swansea Valley.—The tin-plate trade is slightly 
better. One large firm is stated to have booked an order 
of some magnitude for the American market, The steel 





and spelter works are going on steadily. 
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THE SMITHFIELD CLUB SHOW. 


Tat the annual show of the Smithfield Club is 
becoming every year an event of less engineering 
interest must, we think, be evident to all who have 
regularly attended these exhibitions for many years 
past. As we have pointed out on former occasions, 
there appears every year less inclination on the 
part of our agricultural engineers to bring out 
novelties of any great importance at these Decem- 
ber gatherings, and the result is that the Smithfield 
Show is, as far as the machinery department is con- 
cerned, becoming merely a collection of engines 
and implements of ordinary types, requiring no 
special notice at our hands. In making this re- 
mark we in no way wish to decry the usefulness of 
the Show even as far as its mechanical features are 
concerned. The Agricultural Hall is a convenient 
meeting-place for business, and it is visited by 
many purchasers of machinery who do not attend 
the great summer gatherings of the Royal Agri- 
cultural Society or the Bath and West of Eng- 
land Shows ; and it is for these reasons that our 
leading firms find that it suits their purpose 
to be represented at the Smithfield Club meet- 
ing, and to exhibit samples of what they are 
manufacturing. At the same time, it is not a place 
where new implements or machinery can be shown 
to the best advantage, and hence we every year find 
less and less of special professional interest. As 
far as the Show which has been held during the 
current week is concerned, it is probable that the 
tendency which we have just pointed out has been 
enhanced by the state of agricultural engineering 
business during the past few months. Notwith- 
standing the slackness of the home trade, due to 
the want of prosperity amongst our farmers, all our 
leading agricultural engine builders have, by the 
pressure of foreign orders, been kept exceptionally 
busy, and hence there has been little disposition 
on their part to introduce new types or materially 
modify the older ones. 

Under the circumstances we have pointed out, 
our notice of the present Showof the Smithfield 
Club will necessarily be a brief one, as it is of no 
use re-describing exhibits the features of which are 
well known. There are, however, a few matters of 
detail of more or less importance to which we must 
direct attention. We have for some years past in 
dealing with the Smithfield Club Show made ita 
practice to commence our notes at the north-east 
corner, and as a matter of convenience we shall 
adhere to this custom and speak first of the stand 
of Messrs. John Fowler and Co., of Leeds. Messrs. 
Fowler have for some time past been strong advo- 
cates of the compound engine, and this year they 
show nothing else, the 16-horse steam ploughing, 
the B-class traction engine, and 8-horse semi-fixed 
engine which they exhibit being all of the com- 
pound type. Of the ploughing engine we this week 
give a perspective view on page 550, which will 
show its genera’ design. The two cylinders are 
placed side by side with the valve chest above 
them, the valve spindles being inclined as shown. 
The arrangement of the ploughing gear calls for no 
special comment, as ii is of Messrs. Fowler’s usual 
design, and a thorougiily goca job. The makers 
speak very highly of the results obtained with com- 
pound engines for steam ploughing work, and they 
are steadily introducing them in place of their 
former single-cylinder patterns. The road locomc- 
tive and the semi-fixed engine beneath a boiler of 
the locomotive type, are of patterns which we have 
described on former occasions. The boilers of all 
the engines are of steel, and steel is also largely 
used in other parts, while for the brackets malle- 
able castings are largely used. We notice that 
Messrs. Fowler are now forging their crossheads 
solid with their piston-rods, the pistons being 
detached from the latter when they have to be 
drawn. For admitting steam direct from the 
boiler to the low-pressure cylinders of their com- 
pounds, when this happens to be required for start- 
ing, there is now provided a small valve which has 
to be held open, but which is immediately closed 
by the pressure of the steam when the handle is 
released, thus preventing engine-drivers from 
carelessly running with live steam passing direct 
to the low-pressure valve chest. 

Messrs. Clayton and Shuttleworth, of Lincoln, 
have nothing at the present Show requiring special 
description, but their exhibits are as usual excel- 
lent specimens of workmanship, and the same may 
be said of the engines shown by Messrs. Burrell and 
Sons, of Thetford, and Messrs. J. and H. McLaren, 





of Leeds ; Mr. E. Humphries, of Pershore, and 
Mr. Savage, of King’s Lynn, are also respectively 
represented by a portable and a steam ploughing 
engine of their usual types. Messrs. W. Allchin 
and Sons, of Northampton, besides a neat hori- 
zontal engine and a vertical engine of patterns 
which we have noticed on former occasions, show 
a traction engine, of which—as we have not pre- 
viously illustrated it—we give engravings on page 
539. The engine exhibited is rated as an eight- 
horse, and has asingle cylinder 9 in. in diameter 
with 12 in. stroke, while the boiler, which is made 
for a working pressure of 150 Ib., has 1463 square 
feet of heating surface, and 5.63 square feet of grate 
area. The cylinder has a capacious and well-drained 
steam jacket, with steam receiver on the top. The 
crosshead has cast-iron bored guides, the eccentric 
straps are of cast iron, and the bearing surfaces 
generally are of good size. The arrangement of 
the gear will be seen from our illustration. The 
driving wheels are 5 ft. 6 in. in diameter and 16 in. 
wide. It may be noticed that as long ago as 1862 
Messrs. Allchin and Sons were making geared trac- 
tion engines with steel boilers worked at 150 lb. 
pressure. 

Messrs. Aveling and Porter, of Rochester, are 
represented this year by an 8-horse traction engine 
and 8-horse steam ploughing engine, both well- 
proportioned and well-finished engines. On the 
traction engine is to be found one of the most 
noticeable improvements of detail in the Show, 
namely, the arrangement of gear, which we illus- 
trate on the next page. As will be seen from the 
illustrations, the bearings for the crankshaft and 
intermediate shafts are carried on a pair of castings, 
these castings extending the whole width of the 
(Aveling’s patent) horn-plates, and being tied to- 
gether by a steel shaft and by a wrought iron cross 
plate at back and front. The bosses carrying the 
bearings for the crank and intermediate shafts are 
round, and fit into round holes drilled in the horn- 
plates, the bosses being bored to receive thebearings 
at a largeboring machine, after they have been fitted 
to the horn-plates, thus securing thorough paral- 
lelism of the several shafts and making a very good 
job. The crankshaft bearings are cylindrical in three 
pieces, and are held in position by eccentric pack- 
ing pieces, the arrangement being that which 
Messrs. Aveling and Porter brought out at the 
Royal Agricultural Society’s Show at Reading last 
summer, and which we illustrated at the time 
(vide page 25 ante). In the arrangement of gear 
now illustrated the first intermediate shaft is fixed 
by taper pins inthe castings, thus forming a rigid 
stay for the horn-plates. The second intermediate 
shaft runs in gun-metal bushes pressed into the 
bored bosses. The steel gearing is inside the horn- 
plates, and is arranged as follows: On the crank- 
shaft and keyed fast to it are two pinions a and b, 
the former being for the fast speed and the latter 
for the slow speed gear. These pinions are suffi- 
ciently far apart to allow of the wheels c and d on 
the first intermediate shaft lying between them 
when the road gear is not in use. The first inter- 
mediate shaft is, as we have said, a fixed one, and 
on it there runs a sleeve e having cast in one piece 
with it the wheels c and d, and also a broad pinion 
f, this latter pinion gearing into the wheel g 
keyed on the second intermediate shaft. The 
sleeve pinion g is always in gear with the wheel it 
drives on second shaft, and it will be readily under- 
stood how by shifting the sleeve laterally, either 
the high speed pinion and wheel a and ¢, or the low 
speed pinion and wheel b and d, can be thrown into 
gear. The wheels c and d drive the pinion f through 
the sleeve e, there being no wheels or pinions slid- 
ing on feathers, a fruitful source of wear and tear. 
The engine to which the gear above described 
is fitted is also provided with a very neat form of 
high speed governor which we shall notice further 
on a future occasion. 

Messrs. Ransomes, Head, and Jefferies, of Ipswich, 
have nothing new in engines at the present Show, 
but the workmanship of the examples exhibited is 
as usual excellent. Messrs. Davey, Paxman, and 
Co. also show well-made engines of their standard 
portable, horizontal, and vertical types. Messrs. 
E. R. and F. Turner, of Ipswich, are, we notice, 
now fitting automatic expansion gear to their 
neat little ‘‘Gyppeswyck” engines, the arrangement 
adopted being the Turner-Hartnell governor—a 
simplified form of Hartnell governor, described by 
Mr. Hartnell in his interesting paper read before 
the Institution of Mechanical Engineers at their 
Leeds meeting last summer, and illustrated by us 








in Fig. 21, on page 205 ante—placed on the crank- 
shaft, this governor giving to the slide valve a 
variable travel. The expansion is thus controlled 
in the same manner as by a link motion, the same 
range of cut-off being attainable. 

Messrs. Ruston, Proctor, and Co., of Lincoln, 
are represented by several very well-finished engines 
of types which we havealready noticed, amongstthem 
being a 12-horse traction engine of a pattern which 
has given excellent results on the brake, and which 
is distinguished by some very neat points of detail, 
which we hope to illustrate in an early number, and of 
which therefore we will not speak further here. At 
adjacent stands Messrs. Hempstead and Co., of 
Grantham, Messrs. Woods and Long, of Stow- 
market, and the Reading Iron Company, all 
exhibit engines of their well-known standard 
patterns. 

Next to the stand of the last-named firm is that of 
Messrs. Marshall, Sons, and Co., of Gainsborough, 
who are, as usual, represented by stationary, port- 
able, vertical, and traction engines, all distinguished 
by their substantial proportions and thoroughly 
good workmanship. With one exception the engines 
are all of patterns which Messrs. Marshall have 
previously exhibited, and which have been de- 
scribed in our pages, the exception being an 8-horse 
compound engine of the type having the engine 
fixed beneath a locomotive boiler. This engine has 
main frames of channel iron, and the two crankshaft 
plummer blocks are made in one casting, which 
extends right across from frame to frame, thus 
forming a very strong stay at this point and secur- 
ing accuracy in the position of the bearings. Be- 
tween the frames the casting just mentioned forms 
an oil-catcher. The arrangement is illustrated on 
the next page. The engine of which we are speak- 
ing has a forged steel crankshaft, with the balance 
weights cut out of the solid ; the cylinders, which are 
steam jacketted, are respectively 5 in. and 9 in. in 
diameter, with 12 in. stroke, while all wearing sur- 
faces are very large, and the finish excellent 
throughout. 

The next stand at which any engines are shown 
is that of Messrs. Gibbons and Robinson, of 
Wantage, who exhibit a 3-horse portable of a new 
pattern with bored cast-iron crosshead guides, and 
of neat design generally. Next come Messrs. W. 
Foster and Co., of Lintoln, Messrs. Brown and 
May, of Devizes, Messrs. Robey and Co., of 
Lincoln, Messrs. Wallis and Steevens, of Basing- 
stoke, and Messrs. R. Garrett and Sons, of 
Leiston, all showing engines of their regular 
patterns, which we have described on former occa- 
sions, the last-named firm, however, showing a 
compound portable of 25 indicated horse power, 
this being a smaller size than they have previously 
exhibited. They have also, we hear, now in pro- 
gress a similar engine to indicate 100 horse power. 

Messrs. Richard Hornsby and Co., Limited, of 
Grantham, in addition to one of their ordinary por- 
tables and a traction engine, show a compound hori- 
zontal engine under a locomotive boiler—the type 
being that which they brought out at the Reading 
Show last summer—andalso a horizontal fixed engine 
fitted with a new arrangement of automatic expan- 
sion gear, which we intend shortly to illustrate. 
This gear is of the type in which a variable stroke 
is given to the cut-off slide by altering the position 
of the valve rod block ina vibrating link, the 
novelty consisting in the manner in which the shift- 
ing of this block is effected by the governor. In- 
stead of the governor being coupled directly to the 
valve rod by which the sliding block is carried, it 
is connected to a shaft carrying an eccentric, the 
strap on this eccentric being coupled to the valve 
rod. As the govenor balls rise or fall the eccentric 
is partially rotated and the valve rod acted upon. 
This arrangement may be regarded as a kind of 
mechanical substitute for a dash-pot, its effect being 
that while the governor is free to act on the valve- 
rod, the latter, if tending to rise or fall under the 
influence of the obliquity of the link in which the 
block moves, cannot affect the governor. The 
arrangement is stated to entirely prevent that pul- 
sating of the governor which so frequently occurs. 

The only other firms exhibiting engines on the 
ground floor of the Agricultural Hall are Messrs. 
Tasker and Sons, of Andover, and Messrs. Barrows 
and Stewart, of Banbury, who show portables of 
their ordinary types, the latter firm also showing 
a neat little vertical engine from new patterns. In 
the gallery the same dearth of novelties exists as 
on the ground floor. Mr. E. S. Hindley, of 
Bourton, however, exhibits an example of his 
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DETAILS OF TRACTION ENGINE BY MESSRS. AVELING AND PORTER, ROCHESTER. 


‘* diagonal” two-wheeled portable engine which he | 


brought out at the Reading Show last summer, and 
which we illustrated at the time (vide page 29 ante). 
Mr. Hindley has made several improvements in the 
details of this engine since we last noticed it, the 
shafts being now placed at the other end of the 
boiler, and some modifications made on the boiler 
itself. We shall shortly publish engravings of the 


engine as now constructed and shall then have more 
In the meanwhile we may observe | 


to say about it. 
that the engine is of a pattern which is very handy 
for many situations, particularly where bad roads 
render the transport of small four-wheeled engines 
difficult. Mr. Hindley also exhibits an example of 
a new ,pattern of vertical engine marked by some 
neat points of detail. 
shaft bearings are made to tighten 


the brasses. The crosshead has slipper guides 
with large wearing surfaces, and the means of 
lubrication generally are well attended to. In 
speaking of Mr. Hindley’s engines we may call 
attention to the extent to which a number of the 
details—some of rather complicated form—are 
finished by special milling tools. Messrs. Lane 


and Reynolds, of Old Ford, exhibit in the gallery | 
examples of the neat pattern of engine which we | 
illustrated on page 184 ante, while Messrs. W. N. | 
Nicholson and Son, of Newark, Messrs. Waygood | 


and Co., of London, Messrs. Picksley, Sims, and 


Co., Messrs. Jeffery and Blackstone, of Stamford, | 
Mr. A. Dodman, of King’s Lynn, Mr. F. W. Rey- | 
nolds, of London, and Messrs. B. Garrett and Co., | 
of Maidstone, are all represented by engines of their | 


ordinary makes. 


The record of novelties in implements and | 


miscellaneous exhibits at the Smithfield Show, is a 


very short one; manufacturers and customers | 


alike appear to be well satisfied with standard 


patterns, and general trade has been probably too | 
good to justify makers in scheming new attractions. | 


Several firms, who for many years were always 
represented at the Agricultural Hall, are absent, 
and the galleries of the building appear to us this 
year to be far less crowded than usual. The 
interest attaching to what has been for some years 
oe the principal attraction of the Show—sheaf- 
inding machines — has become less for want of 
novelty, and also because some of the principal 
makers seem, for the present at least, to have 
settled down to trade patterns, while some other 
inventors have dropped out of the tedious and 
costly competition. Thus Messrs. Samuelson and 
Co., of Banbury, have made but few alterations, and 
those of minor importance, in their binder since the 
Reading Show ; in fact, the machine is practically 
the same in its essential details since we illustrated 
and described it in our report of the last Smithfield 
Show (see ENGINEERING, vol. xxxii., p. 573). These | 


In this engine the crank- | 
upwards | 
by a wedge so as to compensate for the shorten- | 
ing of the connecting rod due to the wear of | 
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CRANKSHAFT BEARINGS OF 8-HORSE STATIONARY 
COMPOUND ENGINE BY MARSHALL, SONS, 
AND CO., GAINSBOROUGH. 

makers, we believe, have done little in this country, 
except in the trial field, but on the other hand, they 
have shipped some hundreds to Australia and New 
Zealand, where, so far as experience has hitherto 
been obtained, they have given great satisfaction. 
Messrs. J. and F. Howard, of Bedford, whose 
exhibits of binders during some years past, have on 
each occasion shown a remarkable degree of in- 
genuity and novelty in design, have this year 
maintained the’ general features of the machine 
they exhibited at Reading. Nevertheless in their 
so-called Simplex string sheaf binder, Messrs. 
Howard have introduced various modifications in 





detail suggested by experience gained in the last 
harvest both at home and abroad. These modifica- 
tions include a shifting binding table for convenience 
in dealing with crops of different lengths; a change 
in the arrangement of the gathering roll, which can 
now be adjusted for straw of any height ; a simpler 
knotting device ; a new needle ; a change whereby 
the tying up of small sheaves is avoided, and a 
more effective method of throwing the sheaves off 
the table. By an ingenious device, the driver is 
enabled to deposit the sheaves out of reach of the 
horse’s feet. Messrs. R. Hornsbyand Sons, Limited, 
Grantham, have also arrived at something like a 
definite pattern, being satisfied with the results 
obtained in trials during the last season. That they 
anticipate a large demand for these machines, 
principally for abroad, is shown by the fact that they 
are about to set 1000 of them in hand. Mr. W. A. 
Wood shows binders of the same type as those with 
which visitors to agricultural shows of the last two 
years have become familiar. Mr. George Kearsley, of 
Ripon, exhibits a binder containing some novelties 
which we hope later on to describe fully and illus- 
trate, contenting ourselves for the present by 
stating that the performances of this machine, dur- 
ing the last season, were very encouraging. Messrs. 
Woolnough and Kingsford, Messrs. Bamlett, and 
Messrs. McCormick, also exhibit similar machines. 

It may be pointed out that most of the makers of 
and experimenters with this class of implement, 
adopt more or less closely the Appleby knotting 
mechanism, the patent for which in this country 
could not be obtained on account of prior publica- 
tion. 

Of miscellaneous implements of tillage, a large 
numberof exhibits are found at the Agricultural 
Hall, but few of them call for special notice. Messrs. 
Ransomes, Head, and Jefferies, Ipswich, have as 
usual a fine display of ploughs, harrows, rakes, hay- 
makers, and other implements, the two latter pre- 
senting some slight modification in detail. Of 
Messrs. J. and F. Howard's collection of similar im- 
plements the same remarks may be made. The 
collection includes a series of the makers’ well 
known ‘‘Simplex” ploughs; a deep tillage plough 
with a wide-cutting share and flat breast ;an Anglo- 
American plough with a double-ribbed iron beam ; 
a light-balance plough ; and a three-share plough 
for stubble paring and seed covering, fitted with 
Howard’s self-lifting device. At the same stand 
are shown Howard’s standard zig-zag harrows and 
steel chain harrows. A new pattern, especially 
suited for the colonies, with rigid tines, was not 
finished in time for exhibition. In addition to the 
string sheaf binder and reaper, Messrs. Howard 
show their Simplex side delivery reaping machine, 
the main driving wheel of which is now fitted with 
a wrought-iron tyre; a Simplex mower ; a large self- 
lifting horse rake ; an Anglo-American horse rake 
and a Simplex single back action haymaker. Among 
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the other leading exhibitors of agricultural imple- 
ments may be mentioned Messrs. Hornsby and Sons, 
whose collection of ploughs, drills, mowing and 
reaping machines is fully up to the average of merit ; 
Messrs. Richard Garrett and Sons, Leiston Works, 
Suffolk, exhibit, besides thrashing machines, 
corn and seed drills, a swing steerage drill, con- 
vertible into a horse hoe, turnip and manure drills, 
broadcast distributors, horse hoes, &c. Mr. A. C. 
Bamlett, of Thirsk, sends, besides his binder, 
examples of reaping and mowing machines ; Messrs. 
A. W. Gower and Sons, Winchfield, Hampshire, 
have a number of drills; so also have Messrs. 
Holmes and Sons, Norwich. Messrs. James Smyth 
and Sons, Peasenhall, Suffolk, exhibit their 


‘“‘ Nonpareil” corn drill, in which the rate of feed | 


is changed without raising the seed box, by the 
addition of an intermediate toothed wheel on a 
radius rod, by which it can be raised or lowered so 
as to gear into larger or smaller wheels on the end 
of the seed barrel spindle. There is also a simple 
device for holding and releasing the spindle when it 
is desired to change the barrel. Messrs. Kell, Meats, 
and Co., Gloucester, show single and double furrow, 
swing, ridging, and general purpose ploughs. Messrs. 
Alex. Jack and Sons, Maybole, manufacture and 
show the Buckeye type of mowing and reaping ma- 
chines; Messrs. G. W. Murrayand Co. of Banff, have, 
as usual, an example of their potato planting machine, 
which we have often referred to; they also have on 
their stand their serpentine harrow with steel tines 
and frame, and mowing machines. Messrs. Mur- 
ton and Turner, Kenninghall, Norfolk, have a 
large stand crowded with various objects of their 
manufacture ; seed drills, manure distributors, corn 
dressing machines, &c. Messrs. J. L. Larkworthy 
and Co., Lowesmoor Iron Works, Worcester, have 











examples of their special patterns of harrows, 
drags, and rollers, and Messrs. W. Smith and Co., 
Kettering, exhibit a variety of hoes. Mr. Thomas 
Baker, Newbury, sends some well-finished water 
carts and liquid manure spreaders, with and with- 
out pumps, and fitted with adjustable openings for 
regulating the discharge. The collection of horse 
hoes at the stand of Messrs. E. and H. Roberts 
will repay inspection, as well as those by Messrs. 
G. Brown and Son, Victoria Iron Works, Leighton 
Buzzard ; this firm also exhibits manure and seed 
drills. 

About thrashing machines there is practically 
nothing to be said ; nearly all of the makers are 
represented, but all send their standard patterns, 
which are identical with those shown at Reading, 
or differing only in small details. Even Messrs. 
Nalder and Nalder, of Wantage, who for several 
years past have been the most active inventors in 
these machines, content themselves for this occa- 
sion with three minor modifications. They have 
replaced the solid floor of the elevator with a wooden 
grating, which reduces the weight and allows any 
grain carried up with the straw to fall through ; 
they have added syphon lubricators which lessen 
the work of oiling, and they have substituted 
wooden for rubber springs at the ends of the 
shakers. 

Mr. W. A. Gibbs, Gillwell Park, Chingford, per- 
severes witl his efforts to harvest in wet seasons, 
and this year the models which he has shown on 
previous occasions are replaced by two full-sized 
machines. One of these is, to say the least, of 
apparently doubtful utility ; it is for drying grass 
in the swathe, and consists of a portable furnace 
placed on wheels, and surmounted by a receptacle 
for fuel. By the side of this furnace is a fan 





through which the hot gases pass together with the 
air led into it; the fan is driven off the travelling 
axle of the machine, and the mouth of the outlet 
points downward to the ground. The operation is 
very simple; the machine is driven over the field, and 
the heated air is propelled with considerable velocity 
from the fan outlet, upon the wet hay. The other 
machine, shown by Mr. Gibbs, is better known and 
more practical. It is formed of a long inclined 
trough, the bottom of which is formed of broad 
louvres ; the hay is fed in at the top of the trough, 
and is worked gradually down by a system of tines 
that open the hay and spread it over the bottom of 
the trough. Beneath this trough, and commu- 
nicating with it, is a trunk through which air 
heated by a furnace at the back of the machine, is 
driven by a fan ; the hot air is expelled through the 
rising and falling boards of the trough, which 
open and close like the gills of a fish, and, ming- 
ling with the hay dries it as it descends. Some 
very useful work appears to have been done with this 
drying apparatus. Thus, at the trials at Reading 
acrop from 5 acres, dried by the Gibbs process, 
realised 16/. 10s., whilea crop from 12 acres, 
which was cooled in the stack, only fetched 121. 10s. 
According to the inventor, drying can be carried 
on at the rate of 8 or 10 acres a day, and the cost 
ranges from 10s. 6d. to 14s. per acre. Besides this 
apparatus for saving crops, there are a few exhibits 
of fans mounted more or less neatly, for drying hay 
in the stack, but none of them call for particular 
notice. 

Messrs. B. Garrett and Co., Medway Iron Works, 
Maidstone, have a collection of well-designed and 
excellently finished machines. It comprises a corn 
mill designed so that any number can be placed in 
a line, and driven off the same countershaft. 
They also have a neat horse and intermediate gear 
with high and low speed couplings, and clutch gear 
for throwing in and out of work. The third object 
to be noticed is a hop sulphurator for dusting the 
bines with sulphur. It consists of a fan and 
hopper mounted on wheels, the forward movement 
of the apparatus giving motion through gearing and 
belts, to the fan. The sulphur is introduced into the 
hopper, and driven out by the blast over the plants. 

As usual there are a large number of food- 
preparing implements and mills, about which, 
however, there is very little to be said, except 
to note the names of some of the exhibitors. 
Messrs. Woods and Long, Stowmarket, send 
a hand-crushing and kibbling mill, and a larger 
one for being worked by horse or steam power ; 
Messrs. W. N. Nicholson and Son, Newark-on- 
Trent, have a fair show of pulpers and mills, and 
Messrs. John Crawley and Co., Sheffield, exhibit 
chaff-cutters, &c. Messrs. G. W. Murray and Co., 





i 
i 
| 
4 









540 


ENGINEERING. 


[Dec. 8, 1882, 


OOO 








Banff, besides the objects already mentioned, have 
some winnowing and dressing machines on their 
stand, and Mr. Robert Maynard, Whittlesford Works, 
Cambridge, exhibits the chaff-cutting engine that 
we have seen before at the Smithfield Show. 
The East Yorkshire Cart and Wagon Company, 
Beverley, have corn -dressing machines, potato 
riddles, and root washers ; and Messrs. E. R. and 
F. Turner make as usual a good display of their 
corn, seed, and malt crushers. The Albion Iron 
Works Company, Rugely, have a large show of 
chaff-cutters (with and without riddles) and mills, 
the latter of which have some excellent details for 
regulating the degree of reduction, and for allowing 
iron and other foreign bodies to pass without 
damaging the grinding rolls. The names of 
Mr. John Wilder, Reading ; Messrs. Barford and 
Perkins, Peterborough ; Messrs. Riches and Watts, 
Norwich ; and Mr. John Baker, Wisbech, do not 
by any means complete the list of exhibitors of 
corn-dressing machines, root pulpers, grist mills, 
chaff-cutters, corn crushers, &c., but to include all 
exhibitors in this class would involve the compila- 
tion of a catalogue. We must, however, mention 
the ‘‘Farmer’s” bone mill of Mr. C. S. Hall, 
Sheffield, a section of which we give on page 539. 
The mill requires no foundation, and the frame 
being in one box casting, it is very rigid. The rolls 
are driven at a comparatively slow speed, and 
it is well adapted for crushing the hardest bones, 
while the rolls yield if any iron is put into the mill. 
A simple adjustment is provided for regulating the 
degree of pressure in the crushing. As shown in 
the drawing, a revolving screen is added to the 
machine, and is driven by gearing. 

The Bristol Wagon Works Company, of Bristol, 
exhibit a Margetson and Hek’s tipping wagon, of 
which they are the sole makers. This wagon, 
which we have described and illustrated, is tipped 
by means of a chain and windlass placed at the front, 
so that one man can easily tip the heaviest loads. 
A similar system is also applied in the tip carts 
shown, in which the body of the cart can be held 
at any angle, a convenient arrangement for de- 
positing manure in heaps ; when fully thrown back 
the body of the cart does not touch the ground. 
These carts are fitted with an ingenious brake, 
which we have already noticed (see ENGINEERING, 
vol. xxxii., page 573), and which is applied by the 
tipping windlass. The same firm show a light 
spring tipping cart provided with a similar device. 
Messrs. Edward Thomas and Co., of Oswestry, 
exhibit a model of their railway wagon roof, made 
of corrugated iron, and so hung that it can be 
tilted on one side or the other of the wagon accord- 
ing to convenience. We noticed this good prac- 
tical arrangement so recently (see ENGINEERING, 

e 400 ante) that we need not further refer to it 
ere. Of the other wagon makers who exhibit we 
may mention Messrs. Crosskill and Co., Messrs. 
W. Ball and Son, Rothwell, and the East Yorkshire 
Cart and Wagon Company, Beverley. Allof these 
and some others are well represented, but their 
exhibits contain nothing of novelty calling for 
special notice. 

Several of the exhibitors occupy stands in the 
entrance to the Hall, and one or two are also in 
the bazaar. Among these may be mentioned 
Messrs. Hempstead and Co., Grantham, who show 
mortising machines and saws and combined tools, 
comprising band and circular saws and boring tools. 
Messrs. Pfeil and Co., St. John-street, Clerken- 
well, have a good collection of hand lathes of 
different sizes, well finished and very moderate in 
price, anumber of taps and dies, pipe wrenches, 
&c., some examples of Heap’s pipe and bolt screw- 
ing machines, and a few wood-working tools. Of 
the latter we may mention Olley’s self-feeding 
device attached to a circular saw bench, and con- 
sisting of a small star wheel, the points of which 
press into the timber and drive it forward, as the 
shaft on which the wheel is mounted. is slowly 
driven by gearing. A saw bench similarly fitted is 
shown bythe Builders’ Co-operative Machinery Com- 
pany, of 32, St. Mary’s Axe. Messrs. Lewis and 
Lewis, of Cambridge Works, Cambridge Heath- 
road, London, have a very fair show of wood-work- 
ing tools, comprising mortising machines of different 
patterns, circular, band, and combined saw benches, 
and a small planing machine. The latter is a small 
pattern for hand feeding with a canting guide 
plate and an adjustable sliding cover for covering 
more or less of the revolving cutter according to 
the width of the work in hand. These machines 
are made in two sizes, one to plane up to 8in. and 





the other to 12in. wide. A very handy band saw 
for working by foot, as well as larger sizes for 
power, are exhibited, and a cross-cutting circular 
saw-bench may also be mentioned. This is adapted 
for cutting up work of limited width, such as fire- 
wood. The table, which is in two parts spaced so 
as to give passage to the saw, and joined by brackets, 
runs on small wheels upon A ribs on the frame ; 
this table is weighted to travel forward, carrying 
the wood against the saw so that no hand-feeding 
is required. We may also mention here the atmo- 
spheric gas engine, shown by the same makers, and 
manufactured by Messrs. Brown and May, of 
Devizes. The engines of this class are, we believe, 
made in considerable numbers and very small 
powers, the largest being only one horse. Without 
being economical of gas, these motors are simple 
and strong, being well adapted for the special 
purposes required by tradespeople and other em- 
ployers of small power. Messrs. H. Wurr and 
Co., 3, Blomfield-street, London Wall, have a 
small collection of wood-working machines, saw 
benches, general joiners, mortising machines, 
&c., but none of these call for any special notice. 
Messrs. Tushaw and Co., Brick-lane, London, 
exhibit several useful machines for punching 
holes at required distances apart in hoop iron, 
such as is so largely used by packing-case makers. 
The machine contains a punch driven by a hand- 
wheel and gearing at a fixed speed, of two rollers 
regulating the travel of the hoop iron below the 
punch, and of fixed guides on the table between 
which the hoop iron passes. The rollers just 
referred to are cut away over a part of their circum- 
ference, the distance thus removed varying aceord- 
ing to the distance apart at which the holes are 
required. The guide plates on the table can be 
adjusted to receive different widths of iron. As the 
handwheel actuating the punch is caused to 
revolve, the rollers revolve also, gripping the hoop 
iron, and carrying it along until the reduced por- 
tions of the rollers are brought round ; the strip 
then remains stationary till the punch has formed 
the hole, when the feeding part of the rollers again 
comes into action, and the strip is carried forward as 
before. For varying the pitch of the holes, different 
feed rollers are required. 

We may conclude this notice of a very uninterest- 
ing Show, with a few words on some of the miscel- 
laneous objects exhibited. Messrs. R. Warner and 
Co., Walton-on-the-Naze, Essex, have a compact 
portable boiler mounted on wheels and designed 
for general farm use, either for boiling water, 
melting tar or asphalte, or steaming cattle food. It 
is also adapted for temporarily warming buildings, 
brewing, or cooking in the open air. These boilers 
are fitted with duplicate pans for different pur- 
poses, and are made in sizes varying from 10 gallons 
to 100 gallons. 

A somewhat novel feature in the piggery is the 
introduction of some much-needed ventilation. In 
this section of the Show are fitted two of the water- 
spray ventilators, manufactured by the Molus or 
Att Ventilator Company, of 4, Queen 
Victoria-street. These apparatus—the external 
appearance of which somewhat resembles a pillar 
letter-box of architectural pretensions—consists of 
a cylindrical wrought-iron casing, with an air inlet 
opening on one side near the upper part, and another 
opening at thetop. The former leads into a second 
smaller cylindrical chamber, placed eccentrically 
within the first, closed at the top, and with an 
opening in the side, at the bottom. In the upper 
part of this chamber is placed a rose-headed nozzle, 
connected with the water service, which is con- 
trolled by a tap. A water discharge is provided at 
the bottom of the apparatus. The spray jet pro- 
jected from the nozzle expands so as to fill the inner 
chamber, dragging with it a considerable body of 
air from the room. At the bottom it escapes, hav- 
ing been washed by the water jet, and passes back 
into the room through the opening in the top of the 
ventilator. By a slight modification in the con- 
struction, air can be brought from outside a build- 
ing, washed and discharged into the room in a 
similar way. The improved atmosphere of the 
Smithfield piggery bears evidence to the good work- 
ing of these ventilators, which, of course, are only 
adapted for special application. 

Several manufacturers of fencing are represented 
at the Hall; of these we may mention Messrs. 
Francis Morton and Co., Naylor-street Iron Works, 
Liverpool, who show models of their method 
of securing wire fencing, by means of ratchet 
brackets and straining pillars placed at intervals of 





about 200 yards, specimens of hollow galvanised 
and corrugated iron posts, and also of corru- 
gated sheet-iron. Messrs. Bayliss, Jones, and 
Bayliss, of Victoria Works, Wolverhampton, ex- 
hibit their rivetless hurdle, in which the ends of 
the horizontal bars are turned over, and passed 
through a second hole in the standard, and then 
clenched by being turned + Messrs. Hill and 
Smith, of Brierley Hill Iron Works, Staffordshire, 
have also a fine show of fencing, in which they 
introduce several good details, among others, the 
mode of welding the foot of the standards, and of 
notching the horizontal bars, so as to make them 
lock into the verticals to which they are secured by 
wedges. 

Messrs. Samuelson and Co., Banbury, show the 
Pilter hay press in operation. This apparatus, 
which appears to be a commercial success, forms a 
necessary part of every exhibition in which the 
makers take part. 

Messrs. Davey and Fabian, of New Broad-street, 
London, exhibit a novelty in the shape of an ironing 
machine, in which the attractions of paint, maho- 
gany lagging, and brasswork are stretched to the 
highest limits. This isnot, we presume, a domestic 
machine, but is intended to form an adjunct toa 
steam laundry. A large horizontal drum covered 
with a blanket is caused to rise and fall within 
certain limits by means of a treadle. Above this 
drum and in contact with it, when in operation, is 
the ironing plate to which a to-and-fro motion is 
given by an eccentric at the back of the machine, 
Pressure can be put on the back of this plate by a 
set of rollers hung from the frame. Enclosing the 
ironing plate, and a part of the drum, isa curved 
casing, into which steam or hot air is introduced to 
heat theiron. The linen to be ironed is fed in quite 
flat on one side of the drum, and delivered finished 
on the other side. 

Messrs. Priestman Brothers, of Hull and Lon- 
don, have a number of models of their dredging, 
excavating, and elevating plant, some arrangements 
of which we have already illustrated and described 
in ENGINEERING. Messrs. Priestman Brothers are 
apparently not regarded by the authorities of the 
Smithfield Club as makers of agricultural appliances, 
and their stand has accordingly been allotted in the 
entrance arcade instead of in the Hall proper. 
Amongst the appliances shown by the firm, how- 
ever, is one at least which may fairly be regarded 
as coming within the scope of agricultural engineer- 
ing, this being a very convenient arrangement of 
dredging apparatus specially intended for clearing 
out drainage dykes or watercourses. We hope 
shortly to illustrate this arrangement, and we shall 
then have more to say about it. 

We may give a line to Gould’s Manufacturing 
Company, Seneca Falls, U.S.A., 21, Cross-street, 
Finsbury, London, who, we believe, appear at 
Smithfield for the first time. Besides a few imple- 
ments, hay rakes, branch loppers, &c., this firm 
makes a good show of rotary and plunger pumps, 
hydraulic rams, force pumps, &c. 

Quite a number of makers of dairy plant are 
represented. Among them we may name Messrs. 
Lawrence and Co., of Latimer-road, Notting-hill, 
who show milk coolers ; Messrs. Lloyd, Lawrence, 
and Co., of 34, Worship-street, London, who ex- 
hibit apparatus for use in the Cooley system of 
setting milk by submerging it in cold water, as well 
as various churns ; Messrs. W. J. Harrison, Water- 
loo-road, Messrs. W. Alwayand Sons, of Pentonville, 
London, and Messrs. W. Jordan and Sons, Oxford- 
street, who all have a large collection of dairy 
farmers’ utensils ; and Messrs. Vipan and Headley, 
of Leicester, who have, as we stated in our notice 
of the Royal Agricultural Show at Reading, recently 
made a specialty of milk railway cans, carts, Kc. 

With this we take leave of the Smithfield Show 


for another year, and we may reasonably express 
the hope that the next occasion will present more 
objects of interest and novelty for notice. 








STEEL CASTINGS. 
Notes on the Manufacture of Solid Steel Castings.* 
By M. A. Pounce, Terrenoire. 

As is well-known, the Terrenoire process is being 
successfully applied in England, Sweden, and America. 
The studies stall continued at Terrenoire are now being 
directed to two points in the process : 

1. The manufacture of large castings. ‘ 

2. The methods of annealing and tempering to be 
applied to the metal, in order to give it all the 





* Paper read before the Iron and Steel Institute at 
Vienna, 
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mechanical properties corresponding to its chemical com- 
position. = =, ~~ ’ 

The end in view is the substitution of steel for cast iron 
in all pieces of mechanical construction. But the final 
solution of this problem is still a long way off. The pro- 
duction of castings of any form and of any dimensions 
in steel of a well-determined chemical composition, com- 
bining the resistance and rigidity of steel with the smooth 
surface and homogeneity of iron castings, is a very compli- 
cated problem, and one which presents material diffi- 
culties of more than one kind. . 

The last progressive step made at Terrenoire is worthy 
of notice. An engineering firm in Paris required some 
cylinders of cast steel, having a diameter of 2.04 metres, 
and a height of rather more than 2 metres, with a 
uniform thickness of metal of 50 millimetres. 

These cylinders were to support an internal hydraulic 
pressure of forty-five atmospheres, without showing any 
sign of percolation. : / 

The annealed metal was to have a minimum resistance 
of 50 kilos. per square millimetre, and a minimum exten- 
sion of 8 per cent. 

Of these cylinders six have already been cast. The 
external surfaces of the castings are quite as smooth as if 
made of cast iron, and yet the metal is comparatively 
soft. It contains on the average : Carbon, 0.65 per cent. ; 
manganese, 1.00 per cent. to 1.20 per cent. ; and silicon, 
0.25 per cent. to 0.30 per cent. It is, in fact, the quality 
demanded for rails by one of the French companies. 

The flanges of the cylinders, after turning, took a very 
fine polish, even at the gits, and were free from any 
defects. The metal is cast in moulds of loam, pierced 
with numerous holes to allow the gases to escape, and 
dried with great care. It is run in at the top of the 
mould, and not at the bottom, the time occupied in cast- 
ing being less than two minutes. This particular point 
should be noticed. 

3ut it would not be out of place to ask my friend Mr. 
James Riley for some information on the manufacture of 
steel castings by the Terrenoire process, which was intro- 
duced by him at the fine works at Hallside in 1878. In 
the hands of skilful and intelligent mvulders such as the 
English, and in a works commanding such technical 
ability as those of Hallside, some progress must have been 
achieved in the manufacture of steel castings, which would 
certainly be as interesting and valuable to the Iron and 
Steel Institute, as the very modest details which I have 
just given. ; ; ; 

The second point upon which the experimental studies 
of Terrenoire are being directed, comprises the various 
methods of annealing and tempering, om for the pur- 
pose of assuring the molecular transformation of the 
metal, and of establishing the equilibrium of the mole- 
cules of a casting of prescribed form, and consequently of 
enduing it with the highest mechanical — cor- 
posers ‘Bo to the chemical as of the metal. 
We have here to conquer difficulties, not only purely 
mechanical, but others which are inherent in the solu- 
tion of every problem pertaining to the domain of 
physics. You may make lots of experiments and possess 
numerous results, but it would nevertheless be im- 
prudent to formulate a law which would not be, as 
every physical law should be, the synthetical expres- 
sion of the deductions obtained from a very large number 
of concordant facts. It may, however, be of interest to 
the Institute to learn the practical results obtained in what 
is considered an porches © delicate manufacture, that of 
hoops (frettes) for cannon. More than two years ago, 
Terrenoire supplied to the French Navy a considerable 
number of hoops for guns of 10 centimetres. To-day we 
are working on an order for hoops of the same type, the 
specifications for which are more severe. am only 
speaking of round hoops, which are of the following 
dimensions : 


Millimetres. 
External diameter Ae P ne 360 
Internal ee =e a a Sa 246 
Thickness of metal ... mee Pe on 57 
Height ... is " oe 265 


These hoops are cut out of a round ingot of 385 mm. 
diameter, cast solid in an iron ingot mould, each ingot 
furnishing several hoops. The method followed in this 
class of manufacture is that illustrated at the Paris Ex- 
hibition, and consists in casting an ingot, having pretty 
nearly the external form of the finished casting, and then 
cutting out the surplus metal by means of powerful 
mechanical tools, in order to give the piece its definite 
form. In most cases the rough casting would possess the 
dimensions of a rough forging; more metal is, however, 
generally left to be removed in the Jathe. The metal in 
the head of the casting is of course not here taken into 
consideration. : 

A hoop is chosen from each ingot, sometimes from the 
top, sometimes from the bottom, and sometimes from the 
middle, from which are taken the samples for drop and 
tensile tests. This test-hoop is given rather more height 
than the others, viz., 310 mm. instead of 265mm. The 
test-hoops are treated in the same manner as all those of 
the cast to which they belong, 4.e., they are heated and 
tempered in oil according to a definite formula, and the 
test cylinder (rondelle d’essai), about 40 mm. high, is then 
cut in the lathe, and forwarded to the Government works, 
where it is prepared for and subjected to the drop and 
tensile tests, a summary of which follows. I will pass 
over the very minute tests to which each hoopis subjected, 
my wish being merely to place before you the intrinsic 
quality of the metal. ’ 

EL The bar to be subjected to the drop test is of square 
section, 30mm. +30 mm., and 180 mm. long. It is placed 
on two supports or knives 160mm. apart ; the anvil weighs 
350 kilos. and the monkey 18 kilos. This bar must stand 
without breaking fifteen blows at least of an 18-kilo. 
monkey falling froma height of 2.75 metres. 





2. The bars to be subjected to tensile tests have a dia- 
meter of 13 mm. and a net length of 100 mm. The 
minimum conditions to be fulfilled are : 

Limit of elasticity 30 kilos. per square mm. 

Breaking strain es ois as ps 

Extension measured after 

rupture... ie 14 per cent. 
Between two bars from the same hoop a variation of 
6 kilos. per square millimetre is allowed in the limit of 
elasticity, and 7 kilos. inthe breaking strain. The follow- 
ing Table contains a certain number of results obtained at 
Terrenoire with cast steel hoops made during the present 
year :* 





| 





sl 
Nos ~ | et <@ | Ss | Rel 
| | | 
1 | 394 | 66.0 16.6 | 074 | 2 | 81.0 
2 | 3800 | 6.5 | 168 | 072 | 2 | 31.8 
S | 43 | 67.5 | 156 | 0.715 29 | 314 
4 | 46.3 66.7 14.9 | 0.66 29 | 31.6 
5 36.1 | 61.7 17.9 | 0.55 | 29 | 328 
6 | 393 | 668 15.4 0.70 | 36 | 31.0 
7 | 87.2 | 63.6 18.3 0.56 | 34 32.0 
8 | 385 | 65.2 17.8 0.64 | 35 | 32.0 
9 | 380 | 64.8 20.1 0.52 | 45 | 31.8 
10 | 40.0 | 66.7 17.6 0.65 | 42 31.0 
11 38.9 | 65.1 18.1 0.54 41 31.7 
12 39.3 | 65.9 17.3 0.54 36 31.6 
13 40.8 | 68.0 13.2 0.68 45 | 31.0 
14 | 398 | 65.6 18.0 0.55 | 47 31.5 
1 36| 383 | 64.5 17.2 0.53 36 33.0 
16 | 387.5 63.1 | 16.1 0.68 28 32.5 
17 37.4 | 626 | 14.9 0.64 26 | 33.0 
18 | 385 | 642 14.4 0.72 27 | 36.0 
19 | 37.9 | 63.0 16.7 0.52 am | 7 
20 «| 36.0 | 566 24.2 | 050 | 25 | 40.0 





Each of these figures represents the mean of two tests, 
in which the differences observed in the limit of elasticity 
and the breaking strain varied from 0.1 kilo. per square 
millimetre to 1.6 kilo. Tests Nos. 9, 10, 11, 12 are those 
of hoops which had been tempered three times in oil. 
No. 13 has a somewhat low extension but a high breaking 
strain. A charge is occasionally produced giving a break- 
ing strain of 70 kilos. or more, and an extension of less 
than 13 per cent. In this case the series of hoops to which 
this tested hoop belongs, are again heated and tempered 
in oil at a temperature lower than that at which they 
were previously tempered. By this means the extension 
is considerably increased, without diminishing the break- 
ing strain too much. On the other hand, when the 
breaking strain is too low and the extension high, the new 
tempering is effected at a higher temperature than the 
teres 2 one. In regular working, all the hoops are 

eated to a yellow oxidising colour (couleur du jaune 


orydant), and at that temperature are plunged into a | 


given weight of oil in the direction of their axes. They 
are allowed to cool in the oil, and are reheated at a 
temperature varying from bright cherry-red to a dull 
cherry colour, according te the chemical composition of 
the metal, and then tempered again in a bath of oil, in 
which they are allowed to cool. 

The first tempering transforms the crystalline grain 
of the metal into a fine homogeneous grain; the second 
determines the molecular equilibrium of the casting which 
corresponds to the chemical composition of the metal, and 
should be more or less intense, according as the metal con- 
tains more or less than 0.3 per cent. of carbon and 0.5 per 
cent. of manganese. 

The chemical composition of the metal suitable for this 
delicate manufacture is comprised between narrow limits. 
The carbon varies from 0.28 to 0.32 per cent., the man- 
ganese from 0.60 to 0.45 per cent. The sulphur can 
scarcely be detected, and the silicon is pretty nearly con- 
stant between 0.15 and 0.20 per cent. I have no wish to 
enter into any theoretical consideration of the tempering 
in oil. I will. merely observe that the word tempering 
(trempe) which I use does not imply the idea of a harden- 
ing action; consequently, to speak more correctly, I 
should 4 immersion. Moreover, from a theoretical point 
of view, I share the opinion of my valued friend Mr. 
Akerman. But when facts speak for themselves, any one 
is at liberty to draw his own conclusions in explanation 
thereof ; that in no wise disturbs the facts. 

A more serious objection that might be taken, and to 
which no direct reply can be made except by well-esta- 
blished facts, relates to the question whether hoops of 
larger calibre, manufactured in the same way as the pre- 
ceding, would yield equally good results. It may be 
admitted that hoops for guns of 42 centimetres can be 
made by the Terrenoire process, since the experiments 
made in 1678, specimens of which were shown at the Paris 
Exhibition, were perfectly successful. But can the 
methods of heating and immersion in oil, applied to hoops 
of 10 centimetres, be equally well applied to guns of 
greater calibre? I firmly believe that they can. In fact, 
when steel hoops or coils are forged under the steam 
hammer, the hammers used for 42-centimetre coils are 
relatively much larger than those used for coils of smaller 





* L represents the limit of elasticity. 
: er the breaking strain. 
at 56 the extension. 

S being the original section, and 
= the section after rupture, then 


= represents the contraction. 


N va the number of blows required to effect 
rupture by the drop test. 

F represents the deflection in millimetres measured at 
the fifteenth blow. 

(N.B.—The contraction is usually estimated in England 


by 1— 2 .—Translator). 





calibre. There is a greater expenditure of heat and me- 
chanical force. Well, then, to effect the molecular trans- 
formation of a hoop of large calibre in cast steel, and to 
reduce its molecular condition to as perfect an equilibrium 
as possible, it is evident that two immersions in oil, under 
the conditions above mentioned, will not be sufficient. 
It will probably be found necessary to immerse them two 
or three times at a yellow or oxidising heat, followed by 
one or two others at a lower temperature, either cherry- 
red or dull cherry-red. A formula has to be determined 
for various thicknesses of metal, but the solution of this 
problem, I repeat, need frighten no one. 

Here ends the short statement of the progress recently 
made at Terrenoire in the manufacture of solid steel cast- 
ings, and which the Council of the Iron and Steel Insti- 
tute have done me the honour of requesting me to write. 
This brief account, written with the diffidence of an author 
speaking of hisown work, ifit doesnot awaken the false idea 
that the days of tlre steam hammer are numbered, at least 
affirms again the important fact, that steel can acquire all 
its mechanical properties by other means than by hammer- 
ing. Iwill not close my paper without risking a few 
words on the famous question of blowholes in steel, which 
remains, so to —e. a permanent order of the day in the 
proceedings of the Iron and Steel Institute. I mention, 
simply as a reminder, that solid soft steel castings are 
obtained by means of alloys of silicon, manganese, and 
iron, with a minimum of carbon. Alloys which fulfil 
that very essential condition of containing but a minimum 
of carbon, aré those in which the silicon and manganese 
are found in the proportion of their chemical equivalents.* 
It is very difficult, if not impossible, to attain this with 
mathematical regularity. have, however, succeeded, 
after numerous observations, starting with a burden cal- 
culated to a very great nicety, in producing these kinds 
of alloys of the desired formula, containing up to 13.5 per 
cent. of silicon and 18 per cent. of manganese. These 
alloys are added at a red heatto the bath ofjmetal (Siemens- 
Martin process) immediately before casting. The process 
is, in fact, the same as obtains in the manufacture of soft 
metal with ferro-manganese. But the addition of ferro- 
manganese to a bath of soft metal is followed by a more 
or less violent reaction, accompanied {by a disengagement 
of gas. With the addition of the alloy of silicide of man- 
ganese, on the contrary, the intermolecular reaction is 
calm. All ebullition is instantly arrested ; the surface 
of the bath becomes quiet, and no gas rises through the 
slag. It is universally admitted that the gas disengaged 
from a bath of metal in the middle of the refining period 
is carbonic oxide. Well, the addition of three or four 
thousandths of silicon, in the form of silicide of man- 
ganese and silicide of iron, is sufficient to instantly arrest 
this disengagement of carbonic oxide gas. The sample of 
metal taken before the addition of the silicon is full of 
blowholes ; that taken after is compact and homogeneous. 
Is this a purely physical action ? Is it a sufficient explana- 
tion to say that the silicon has determined the solution of 
the hydrogen in the metal? But, in any case, it is car- 
bonic oxide that is evolved before the addition of 
the silicon, and little or no hydrogen, according as the 
manganese is present in sma op mgr in the bath of 
steel, or is entirely absent. What is the gas which is 
evolved in abundance from the moulds‘when the steel is 
on the point of solidifying? Sir Henry Bessemer answered 
that question nearly twenty years ago. It is carbonic 
oxide, or at least in a great measure. The experiments 
made at Denain in 1877 by M. Harmet, and others more 
recently by Mr. Stead, have confirmed this fact. The 
metal to which silicide of manganese has been added does 
not give off any carbonic oxide at the moment of solidifi- 
cation, but emits flames of hydrogen, which burn on the 
surface at the time of casting. These flames of hydrogen 
gas are more or less abundant in direct proportion to the 
percentage of manganese. But if the silicon is added in 
the form of silicide of iron and the steel contains only 
traces of manganese, there is no disengagement whatever 
of gas, no matter how hot the metal may be cast. 

n both cases, however, a steel is obtained free from 
blowholes, compact and homogeneous. I wish to call 
attention to this phenomenon, because it seems to con- 
tradict the theory of blowholes in steel enunciated by 
Professor Dr. Friedrich C. Miiller, of Brandenburg. Dr. 
Miiller—who by the rather severe manner in which he 
has treated, or rather ill-treated, what he calls my 
carbonic oxide theory, has given my views a notoriety 
for which I cannot but thank him—affirms, as is already 
known, that the blowholes are avoided by previously 
effecting the disengagement from the metal of the 
hyd as which it holds in solution. Now, in the 
exam je f am quotmg, neither the metal which on 
solidify ing emits hydrogen ge nor that which does 
not, es any blowholes. his fact may be easily 
confirmed by any person who desires to do so, and 
has perhaps already been observed frequently in works, 
where the properties of silicon are applied to the manu- 
facture of castings. Is it not also well known that the 
addition of silicon to the steel not only diminishes the 
solubility of hydrogen, but almost annuls it, when only 
traces of manganese are present? Thus we have 
several samples of steel contaming the same quantity of 
carbon, the same quantity of silicon, 7.¢., from 0.4 to 
0.5 per cent., but in which the proportion of manga- 
nese varies between 0 and 2 per cent. All these 
samples of steel have a compact but crystalline grain, 
and their fractures do not reveal any apparent 
cavities. They contain, however, gas, both hydrogen 
and nitrogen. But strange to say, the silicon steel 
with but traces of manganese only contains a very 
small volume of gas, in which the proportion of hydrogen 
is very limited; while steel with 0.5 per cent. of 
manganese contains a very considerable quantity, which 


* Taking the equivalent of oxygen, according to the old 
scale, at 100, and silica=SiO3. 
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TWENTY-HORSE COMPOUND PORTABLE ENGINE. 
CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND CO., ENGINEERS, GAINSBOROUGH. 
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goes on increasing in the other samples pari passu 
with the percentage of manganese, until we reach a steel 
with 2 per cent. of manganese, which contains the largest 
amount of gas, with the largest proportion of hydrogen. 
When I first called attention to these anomalies of the 
theory of the hydrogen blowholes in steel, I was met with 
the objection that the samples of metal which I had tested 
were, if not honeycombed, at all events porous, and that 
steels carefully hammered, which are neither honey- 
combed nor porous, only yield infinitely small quantities 
of gas. My answer to this objection is the fact that, in 
the first place, a metal containing traces of manganese 
and made with silicide of iron yields no more gas than an 
ordinary hammered steel; and secondly, the not less 
important fact, that without having recourse to hammer- 
ing, cast steels of the composition I have indicated do not 
ora more gas than hammered steels, when they have 
ost their crystallisation, and have been reduced by re- 
heating and tempering in oil to a state of perfect molecular 
equilibrium. One would say, perhaps, that the metal 
uires all its mechanical properties by losing the 
hydrogen which it contains in combination or solution. 

Metal made with silicide of iron always remains brittle 
under drop tests, and gives but low extensions under 
tensile strain, with a low and variable breaking load. 
These bad qualities come to light in forging. The metal 
cracks under the blows of the hammer, whilst metal made 
with silicide of manganese behaves in a much more satis- 
factory manner. I will not refer to the explanation of 
this phenomenon which I have given before. M. Gautier 
has repeated it very often at the meetings of the Institute. 

I should, however, wish to state that I have never 
offered the opinion that by inter-molecular reaction silicon 
decomposes carbonic oxide gas, to give rise to free carbon. 
Mr. Windsor Richards has already been good enough to 
re-establish the truth on the subject, and to explain my 
opinion, which has never varied, viz., ‘“‘that in the 
presence of silicon no reaction is possible between carbide 
of iron and oxide of iron ; it is the silicon which is oxidised, 
and carbonic oxide cannot be formed, and it is a silicate 
that is the result of the inter-molecular reaction.” That 
is what I stated. 

I will now close my plea of extenuating circumstances 
in favour of hydrogen. Dr. Miiller, in his researches as 
to the causes which give rise to blowholes in steel, has 
drawn a purely judicial conclusion. He found hydrogen 
in the ingots which he tested, therefore ‘Is fecit cui 

rodest.” Hydrogen is the culprit ; hydrogen causes the 
lowholes. ut is it proved that the proportion of 
hydrogen increases with the blowholes? Not yet. On 
the contrary, solid steel contains sometimes as much 

















hydrogen as if it were riddled with the blowholes. And 
how about the nitrogen? Itis innocent. As for carbonic 
oxide, an alibi is pleaded. It certainly exists in the 
molten steel, and it is again met with when the steel 
solidifies, and in great abundance when the metal boils in 
the mgot moulds. Then it disappears. It is not again 
discovered in the ingot; therefore it is innocent of the 
blowholes found in the steel. I believe, however, that 
this judgment is subject to revision. 


COMPOUND PORTABLE ENGINE. 

WE annex illustrations of a 20-horse compound 
portable engine constructed by Messrs. Marshall, Sons, 
and Co., of Gainsborough, this engine being of a type 
which has been very cneneiidg week or electric 
lighting work and for other purposes where economical 
and steady working is specially required. The engine 
illustrated has a high-pressure cylinder 8 in., and a low- 
pressure cylinder 14 in, in diameter, the stroke in both 
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cases being 14in. The valve chest is placed between 
the two cylinders, and on its top is arranged a pair of 
spring-loaded safety valves of the Ramsbottom pattern. 

he boiler, which is of steel, has a large heating and 
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grate surface, and is constructed for a working pressure | 
of 140 Ib. per square inch, while the engine is intended | 
to run ata speed of 135 revolutions per minute. The | 
stop valve is arranged so that a small amount of high- | 
pressure steam can be admitted direct into the low- | 
pent valve chest if required for starting with a 
oad, 

The high-pressure cylinder is fitted with Hartnell’s 
automatic expansion gear, of the efficiency of which | 
we have spoken on former occasions. |The crossheads | 
work in bored cast-iron guides, and they and all | 
other working parts have very large bearing surfaces. 
The crankshaft is of steel. 

































A noticeable feature is the construction of the horn- 
plates carrying the crankshaft plummer blocks. These 
plummer blocks, as usual in Messrs. Marshall’s 
engines, are connected direct to the cylinders by 


strong tie-bars, which take the thrust and pull due to | 


the working of the engine. The bottoms of the 
plummer blocks fit in dovetail grooves in suitable 
bases fixed to the horn-plates just named. These 
horn-plates in the engine now illustrated are each 
formed of a plate flanged at the bottom to fit the boiler, 
and also flanged at the sides for the attachment of a 


on reference to the detail view, Fig. 6, and to the side 
view of the engine, Fig. 1, from which it will be seen 
that an exceedingly substantial and neat support for 


| the crankshaft is obtained. 


We give in Figs. 2, 3, 4, and 5a series of indicator 
diagrams taken from the engine illustrated, the lower 
set (Figs. 4 and 5) showing the performance when 
indicating 22.4 horse power in the high and 22.7 horse 
power in the low pressure cylinder, or a total of 45.1 
horse power, while Figs. 4 and 5 are diagrams taken 
when the engine was working light. 

The engine is mounted on wrought-iron wheels and 
under gear, and the lubricators are arranged for per- 
mitting long continuous runs such as are necessary 


| when driving electric light machinery, 





ASTBURY AND DAWSON’S LATHE. 

WE give above engravings of a 6 in. sliding, sur- 
facing, and screw-cutting lathe, constructed by 
Messrs. Astbury and Dawson, of Grantham, this lathe 
being one of a series of standard patterns of lathes 
from 5-in. centres upwards made by the firm just 
mentioned. These lathes are constructed throughout 
toa system of standard gauges and templates for each 
size, thus insuring accuracy and uniformity of quality. 

The 6-in. lathe shown by our illustration is arranged 
with self-acting surfacing arid reversing motions. As 
will be seen the headstock is double geared—the pro- 
portion of gearing being 3 to 1—with eccentric throw- 
ing-out motion, and is fitted with hard gun-metal 
conical bushes, scraped to a bearing for the mandrel, 
which latter is of cast steel, with an adjusting cone for 
taking up all wear. The cone pulley has four speeds 
for a 14 in. belt. A conveniently arranged bracket at 
the end of the headstock, carries the pinions and lever 

| for instantaneously reversing the motion of the guide 
screw. 
| The gap bed, which is fitted with a bridge, is very 
| strong, with ample breadth of bearing at top and 
| bottom. It is ordinarily made 6 ft. long, admitting 
| 3 ft. between the centres, whilst the gap takes in 22 in. 
| diameter over the guide screw, and 7 in. from the face 
| plate. The bed is supported upon standards having a 
| good breadth of base, and provided with brackets, 
| which support a board for tools, &c., whilst under- 
| neath, supported between the standards, is an arrange- 
| ment for catching the turnings, oil, and water. 
| The guide screw is accurately cut to a standard 
| pitch, and is provided with suitable supports on the 
= side, at intervals according to length of bed. 
| The nut for engaging with the screw is extra long 
| to resist wear, and actuated by an improved motion. 
The saddle takes a long bearing on the bed and 
carries a compound slide rest, arranged to swivel for 





air of cross plates, thus forming a complete box | turning taper work, the bottom or cross slide being 
racket. The arrangement will be readily understood | long to exclude the cuttings. The self-acting surfac- 
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ing motion is taken from the guide screw, through a 
wormwheel and spur gear as shown; this motion is 
controlled from the front of the saddle by means of a 
friction cone within the pinion on the screw of the 
cross slide ; the latter can be traversed by hand in the 
usual way. The wormwheel is made of gun-metal and 
the teeth are machine cut. The saddle can also be 
traversed quickly by hand. 

The top driving gear, consisting of countershaft, a 
pair of fast and loose pulleys, and cone, is supported 
by hangers with swivelling bearings of ample length. 
The lathe is provided with a set of twenty-two change 
wheels and table showing their use, a 12-in. face plate, 
driver plate, a back stay to bolt on the saddle, and a 
full set of wrought-iron screw keys. All the gearing 
is moulded from machine-cut iron patterns, the small 

inions being cast in steel. The slides, which have 
arge surfaces, are fitted to a bearing by scraping. 
The various screws are made to uniform sizes, and all 
working nuts and screw-keys are thoroughly case- 
hardened. Some 8-in. lathes of this series have, we 
are informed, been recently supplied to the Govern- 
ment for Portsmouth Dockyard. 








BEESLEY’S VERTICAL BOILER. 

We have, during the last few months, described 
several varieties of vertical boilers, in which an attempt 
has been made to increase the heating surface by the 
employment of inclined fire-tubes. This week we illus- 
trate on page 543, one that has been lately patented 
by Messrs. Beesley and Sons, of Barrow-in-Furness, in 
which some of the constructive difficulties that have 
hitherto been a drawback to the manufacture of 
these boilers, are avoided by the use of curved or 
quadrant-shaped tubes, which, rising vertically from 
the crown of the firebox, bend round and debouch into 
a smokebox attached to the shell below the water- 
line. This form of tube gives considerably more heat- 
ing surface than can be obtained with straight ones in 
the same space, and has the more important advantage 
that it breaks up the current of heated gases and brings 
them thoroughly into contact with the metal. Referring 
to the illustrations, it will be seen that the boiler con- 
sists of a vertical cylindrical shell, within which there 
is a shallow firebox provided with a door in the usual 
way. From the crown of the firebox there rise a num- 
ber of quadrant-shaped tubes, whose other ends pass 
through a vertical tube-plate fixed in a smokebox 
rivetted on to the shell above the firedoor, the tube- 
plate being flanged to fit as shown. The stayin 
of the flat surfaces is effected by means of a a 
plate that extends from the tube-plate to the oppo- 
site side of the boiler; the firebox crown is tied 
to the lower edge of this plate, and the boiler 
crown to the upper edge, so that it is designed to be 
subjected to tensile strain both longitudinally and 
transversely. It may be pointed out, however, that 
there will be a tendency for the shell to assume, 
at the part where the hole is cut for the tube- 
plate, an elliptical form with the major axis per- 
pendicular to the stay. This would have the effect 
of permitting the shell opposite the tube-plate to 
flatten, thus somewhat diminishing the strain on 
the transverse stay, and to that extent leaving the 
tube-plate unsupported. To obtain a structure which 
would be in equilibrium it would be necessary to 
flatten the shell opposite the tube-plate. The trans- 
verse strain thrown upon the plates by the action we 
have explained does not, however, appear to be more 
than they can readily support, as Messrs. Beesley report 
that the boiler shows no distortion under test. The 
boiler represented in the engraving is 9 ft. high over 
all, by 4 ft. in diameter, and contains 176 square feet 
of heating surface and 9.17 of grate surface. An 
external diameter of 2in. has been adopted for the 
tubes, which are made from mild steel of No. 10 gauge. 
They are slightly increased in diameter at the smoke- 
box end, so as to be readily withdrawn, and they can 
be swept by an ordinary tube brush with a spring steel 
rod. 





ELECTRIC LIGHTING NOTES. 

Hituerto the electric light installations in Scotland 
have shown that the Brush system is the most popular 
north of the Tweed, whatever it may be elsewhere. It 
is certainly the one that has up to the present been most 
extensively adopted in the shipbuilding yards and 
engineering works of the Clyde and the Glasgow 
district. In that neighbourhood are some of the installa- 
tions carried outby Mr. Richard Miller, of Glasgow, who 
was agent for the Brush system in Scotland prior to the 
advent of the Scottish Brush Electric Light and Power 
Company. Messrs. James and George Thomson, the 
eminent shipbuilders at Clydebank, have certainly got 
he most extensive electric light installation in Scot- 
land. It consists of 57 2000-candle lamps, 17 of which 
are driven by one dynamo, and the remaining 40 by 
another. The same firm are proceeding with the 
arrangements for carrying out an installation of some 
20 or so of Swan’s incandescence lamps, distributed 
through the offices, model room, &c., and worked by 
a Gramme dynamo, formerly used with some Siemens 
arc lamps. Next in order, mention should be made of 





Messrs. Mirrlees, Watson, and Co., the eminent sugar 
mill engineers, Glasgow. They have two 17-light 
installations. Some of the lamps were in use in the 
firm’s extensive foundry, but we understand that they 
have been withdrawn from that establishment, there 
being greater need for them in the engine works. We 
are informed that Messrs. Mirrlees, Watson, and Co. 
are also going on with an installation of at least 
70 Swan incandescence lamps. At the marine engineer- 
ing works of Messrs. Caird and Co., Greenock, there 
are 16 Brush lights in use. Messrs. R. Napier and 
Sons have got two Brush light installations going, 
six lamps in each; and they are said to be making 
further demands upon the electric lighting engineers. At 
the Newton Works of the Steel Company of Scotland 
there is an installation of 17 Brush lamps in use, all 
driven from one machine. In this case it is but right 
to mention that the works are considerably beyond 
the range of the nearest gas supply—namely, that of 
Cambuslang. The Blochairn Works of the same com- 
pany, which are inside the burgh of Glasgow, are 
lighted with gas. There are six Brush lights in use at 
various points on the works of the James Watt Dock, 
Greenock, now in progress towards completion. The 
first shop in Scotland to be lighted with electricity is 
a very extensive retail grocery establishment in Glas- 
gow, that of Messrs. Cooper and Co, There are a 
couple of 2000-candle lights worked by a small Brush 
dynamo, which is itself driven by an Otto gas engine. 


At the last monthly meeting of the Town Council 
of Renfrew it was reported that the Magistrates’ Com- 
mittee had had under consideration the propriety of 
applying for powers under Mr. Chamberlain’s Act to 
introduce the electric light into the burgh ; but it was 
agreed not to do so, oa to oppose any private com- 
pany that might apply for such powers, on the ground 
that the Act having only been passed last August, it 
would be premature for the Board of Trade to grant a 
provisional order to any company for that purpose. 
The action of the committee was approved of by the 
council. 


One of the most interesting electric light installa- 
tions yet attempted in Scotland was completed and 
publicly shown on the evening of Thursday, the 30th 
ultimo, in the extensive drapery, millinery, and 
fancy goods warehouses of Messrs. Walter Wilson and 
Co., Jamaica-street, Glasgow. No fewer than three 
kinds of lamps are embraced in this installation, and 
in each case a Crompton-Burgin dynamo is used for 
generating the current. In one circuit there are eight 
Weston arc lamps, in another three Crompton arc 
lamps, and in the third sixty Swan incandescence 
lamps. Owing to the lowness of the ceilings through- 
out the premises and other mal-arrangements, several 
of the arc lamps have not yet been turned to the 
fullest account, so far as their lighting power is con- 
cerned. Messrs. Norman and Son, of Glasgow and 
Barrow-in-Furness, have this contract in hand, but the 
steam engine and the dynamos are kept on their own 
premises and remain their own property, so that, ina 
sense, the firm simply contract to supply light. It is 
stated that Messrs. Wilson and Co. do not think the 
new light will be cheaper than the old one. Various 
parts of the warehouses are still lighted with gas and 
are likely to remain so. This is, we believe, the first 
instance of a soft goods warehouse in Scotland using 
the electric light. 


A Bill is being promoted in Parliament by the 


Harbour Commissioners of Bo’ness, which, along 
with other things, asks for powers on the part of the 
Commissioners to provide for the lighting of their 
harbour, dock, and other works by electricity or other- 
wise, and for that purpose to doany, or all, of the 
things that are being asked for by municipal autho- 
rities in provisional orders under the Electric Lightin 

Act, 1882. They also wish to be authorised, if | 
be, to enter into agreements or contracts with the 
Bo’ness Town Trustees for lighting with electricity 
the harbour and dock works, or the town and burgh 
itself. 

On board the steamer Tarawera, the latest vessel 
built by Messrs. William Denny and Brothers, Dum- 
barton, for the Union Steamship Company of New 
Zealand, a most successful display of the electric light 
by means of the Edison incandescence lamp, was made 
last Saturday afternoon and evening, whilst the vessel 
was lying in the Albert Harbour, Greenock. For a 
period of three hours there was a private view, at 
which there were present by invitation a very large 
number of guests representing the shipowning, ship- 
building, engineering, gas manufacturing, and allied 
interests of Glasgow, Greenock, and other towns on the 
Clyde and throughout the West of Scotland ; and sub- 
sequently for another period of three hours the exhibi- 
tion was open to the public on payment of 6d. per 
head, the proceeds being devoted to the Greenock 
infirmary. This is the first public exhibition of 
the Edison lamp in Scotland, and the success attending 
it will doubtless have excellent results. On another 
page of the present issue we publish a more detailed and 





illustrated notice of this installation. The arrangement 
for the exhibition were made by Mr. Charles T. Grant 
Hope-street, Glasgow, agent for the Edison Company ; 
and the practical arrangements for the lighting of the 
ship were carried out under the superintendence of Mr. 
Alexander Macdonald, the electrician for the company 
in Scotland. 


At the last ordinary meeting of the Philosophical 
Society of Glasgow, Sir William Thomson made a 
long and interesting verbal communication on ** Ap- 
proximative Photometric Measurements of Sun, Moon 
Cloudy Sky, Electric and other Artificial Lights.” No 
experiments or diagrams were used in illustration 
of the remarks made by the distinguished professor, 
We hope to return to the subject in a future issue. 


The contract for lighting the Courts of Justice by 
electricity was given to the Swan Company some time 
ago, but three weeks before the opening day it was 
decided that the light should be ready for the inaugural 
ceremony. As it was impossible to complete the 
original scheme of lighting it throughout with Swan 
incandescence lamps within the available time, six 
Crompton are lamps of 3000 candle power each were 
placed in the great hall instead. The fittings in the 
cloisters and approaches to the great hall on the ground 
floor, in the east and west spiral staircase, in the cross 
corridor, in the bar corridor, and in some of the courts 
were so far advanced that the lamps were able to be 
placed in them. As the engines could not be 
supplied in time, a 60 horse power portable engine was 
fixed outside the main building. The whole installa- 
tion is an example of extreme rapidity of execution. 
Within fifteen days a huge mound of rubbish was 
levelled, foundations laid, and the engine fixed. A 
line of 4in. steel shafting, with all its bearings, 
couplings, and pulleys was manufactured and fixed in 
five days, five dynamos erected, and a house built over 
the whole. Inside the building four miles of main 
wires have been laid, and 300 sets of fittings for the 
Swan lamps made and fixed for the temporary lighting 
of the great hall and quadrangle. Nine sets of arc 
a and hoisting gear have also been made and 
fixed. 


The ‘‘ duplex” incandescent light has been installed 
in the Wesleyan Chapel of St. Austell, Devonshire. 
This is the largest installation of the kind yet made in 
the duchy. There are twenty lamps of 20-candle 
power each, and these are fed by the current from a 
Siemens dynamo of one arc type running at 1300 revo- 
lutions per minute. The duplex lamp, devised by Dr. 
S. H. Emmens, has two carbons so connected that the 
current can be sent through one or through both either 
in multiple arc or in series. This facility gives it a 
practical advantage over the ordinary single filament 
lamp in that it yields two different quantities of illumi- 
nation at will by turning a cock in the shank of the 
lamp, and this without changing the quality of the 
light, as happens when the current is reduced ina single 
filament lamp. The ‘‘duplex” lamp would therefore 
seem to be specially adapted for churches and places 
of worship, where the light is lowered during the 
services. We may add that Canterbury Cathedral is 
to be lighted for three months by the South-Eastern 
Brush Electric Light Company. 


Dr. Koenig has been making a number of experi- 
ments on the quality of different kinds of light by 
means of the leukoscope, an instrument of his inven- 
tion. It consists of a rhomboid of calcspar, a quartz 
plate, and a Nicol’s prism. When a ray of light enters 
the spar it is split into two rays, polarised at right 
angles. These traverse the quartz and Nicol. When 
analysed they show two spectra of absorption bands, 
and the peculiarity is that where the bands occur in 
one, the other spectrum is of pristine brightness, so that 
the two spectra overlaid give a continuous spectrum. 
The number of bands is increased by increasing the 
thickness of quartz, and they can be shifted by 
rotating the Nicol. It is possible, therefore, by 
rotating the Nicol to make the colours in each spectrum 
erage white light together. When different kinds of 
ight are examined by the instrument, different 
amounts of rotation of the Nicol are required to bring 
the two spectra into conformity, and the angles of 
rotation are a gauge of the colour-quality of the light 
examined. According to results communicated to the 
Physical Society of Berlin, Dr. Koenig finds that the 
angle for stearin candles is 71.20 deg., for gaslight 
71.5 deg., for electric arc light 79 deg.» for magnesium 
light 86 deg., and for sunlight 90.5 deg. For burning 
phosphorus and the Drummond limelight the angles 
were between gas and the electric light. It thus 
appears that the magnesium light more closely resembles 
sunlight than that of the electric arc, a result confirmed 
by the fact that the aniline dyes, hardly distinguish- 
ble by gaslight, can all be distinguished by the arc 
light, except a few ‘‘bronzes,” and even these are 
clearly distinguishable by magnesium as by sunlight. 
Dr. Koenig has also tested Swan and Edison incan- 
descence lamps, and finds that the luminosity increases 
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TABLE I.—REsvULTS OBTAINED FROM TESTS OF ALTERNATING CURRENT MACHINES AND Arc LAMPS TAKEN 








AT Paris, 1881. 
| De ee Ma- | De Meritens Ma- | Siemens Mechine. 
<a Formule. |, ;; E : chine. | 12 Siemens Lamps 
1 sees Serrin’ 5 Berjot Lamps. | in 3 Circuits. 
| | . | | 
= Mechanical Observations. : 
Speed of the exciter, turns per minute .. aa aul 0 x 1230 
fa generator a - ~ as ee ~ 874 se 
york expended by the exciter in horse power oat ee 6 
been . - eg generator Oy al W 11.70 12.28 | 13.79 
Total motive power, : TH.P. 11.70 12.28 } 16.39 
Work with open circuit a | . as 4.55 | 
Electric Observations. 
Resistance of exciter and inductor - ai ‘a r, ohms re P 3.25 
ia a disc or segment of generator .. ol ee 0.036 0.18 4.00 
je the first circuit ee ae “. es é | 0.41 0.62 
Total resistance of the segment of the machine and } - 
the first circuit os aa a — yy ee B ps 0.59 4.62 
Resistance of the other circuits ae as oe wi | 0.72 8.00 
Intensity of inducing current... ah ar eo —e 0 } 0 16.00 
ai induced current of first circuit eal re | 32.6 12.8 F 
fs a “a other circuits .. ual se | | 35.8 12.8 
Fall of potential in the arc.. ieee oa wal 36 55.2 
Work of the arc of the first circuit in horse. power ..| | 1.56 3.77 
os » each of the other circuits .. | 171 3.77 
‘ E | | 
Electrical Calculations. } ° | | 
Work of theexciter.. ..  .. asl ne 0 0 1.13 
Riz | : 
se first circuit .. 759 | 0.85 1.03 
2 . 
ai other circuits ae | 1.25 | Re 
1 k of the arcs by direct measurement t | | 8.40 , 
ir electric work , ae ee eee ee Tt HP. 10.50 15.26 
Photometric Observations. | 
Diameter of cavbous ae ae” a millimetres 23 20 10 
Horizontal intensity .. carcels 1034 130 and 171 44 
Mean spherical intensity l 931 117 and 154 39 
Total ,, ‘ va las L 931 733 468 
} 
Efficiency. TT * 
Total mechanical efficiency. . e T 0.85 0.93 
t 
Mechanical efficiency of arcs ¥ 0.68 0.69 
t = 
Electric - - TT 0.80 0.74 
L e 
Carcels per horse power T 79.6 59.7 $3.3 
I 
‘ electric horse power .. mi 69.9 33.3 
L ” 
” »» arc horse power = 87.3 41.4 
l 
ss ampére .. 7 3.59 3.66 





TABLE II.—Comparison OF THE MEAN EFFICIENCIES OF CONTINUOUS CURRENT MACHINES ACCORDING TO THE 
INTENSITY OF THE LIGHTS. 

















| Mean Efficiency. 
—- Formula. | a 
| 1 Lamp. 2to5 Lamps. |10to40Lamps.| General. 
Tote) mochanieal eflleleney ae 0.89 0.86 0.84 0.87 
Mechanieal efficiency of the arcs .. re aa +e : 0.47 0.59 0.71 0.59 
Electric efficiency of the arcs ‘i 0.53 0.70 0.84 0.69 
Carcels per horse power ; | * 55 60 50 54 
1, electric horse power .. | + a 72 | 59 | 63 
ote horse power - | w =| | 98 
y ampére .. ‘ 8.1 6.6 3.8 | 6.0 
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at first in a much greater rate than the current increases. 
Doubling the strength of current very largely increased 
the luminosity. The highest angle reached was 
78, or very nearly that for the arc lamp. These re- 
searches of Dr. Koenig are of much interest, more 
especially as so little has been done in this direction. 
They also show the suitability of magnesium as a 
standard light giver. 





Results of Tests made at the Paris Electrical Exhibi- 
tion of 1881 on Alternating Current Machines and Arc 
Lamps.—These tests were made on three regulator 
lamps, namely, a lighthouse Serrin fed by De Meritens 
magneto-electric machine, a set of five Berjot arcs fed 
by the same machine, and twelve Siemens lamps fed 
by a Siemens dynamo excited by a separate machine. 
The data of the experiments have been utilised by 
the testing committee in the same way as in the case 
of continuous currents (see ENGINEERING for November 
17). The experiment with the De Meritens machine 
feeding a Serrin is only complete in respect to the 
work expended and the photometric results. The 
machine was mounted in a particular way ; four groups 
of four bobbins, coupled in tension, were united in 
quantity on each of the discs and afterwards associated 
on the single circuit of the lamp. This caused the 
internal resistance of the machine to be very small, 
about 0.036 ohm. The work was measured by dia- 
grams; the photometric intensity was taken on the 
horizontal line only, and the result was reduced by 








the coefficient 0.9 to give the mean spherical intensity ; 
this coefficient having been obtained by prior experi- 
ments. The same machine arranged for five different 
circuits (that is four groups of four bobbins in tension, 
united in quantity on each of them) was employed to 
light five separate Berjot lamps. The first photometric 
determination was made by interposing a resistance in 
the circuit of one lamp, the others remaining free, and 
the rise of photometric intensity on taking out the 
resistance was then measured. The mechanical work 
remaining the same in the two circumstances it should 
be considered correspondent to the production of four 
full lights and one of less intensity. The electric data 
are all relative to the observations made with the sup- 
plementary resistance. The last experiment, that with 
the Siemens machine, was subject to uncertainty owing 
to the ee of working. The generator was of 
the type W, and the exciter was of the type D,. The 
work was measured by a Hefner-Alteneck dynamo- 
meter in the course of the belting. One of the belts 
worked badly. The machine fed three circuits charged 
with four lamps each, and the photometric observa- 
tions were carried out on the group of lights in one of 
the circuits. Better photometric results were ob- 
tained on slackening a little the speed of the ma- 
chines. The accompanying Table gives the results 
obtained. It will be remarked on consulting it that 
the total mechanical efficiency has a very high value. 
The work of the arcs appears a little more favourable 
in respect to the total mechanical work for high re- 


sistance machines, intended to feed a great number of 
arcs, and it is with these that the electric work is 
best utilised. The total mechanical efficiencp de- 
nds rather on certain local conditions than on the 
different forms of utilisation. Table Il. will have 
additional interest for the reader. 





Since the commencement of the present session 
the Society meeting room has been lighted by 
means of electricity. A Siemens dynamo is employed 
driven by an 8-horse power Crossley gas engine. 
Nearly the whole cost of these was defrayed by 
subscriptions from a few past and present members 
of the Society Council. The lamps used are those of 
Edison, and there are at present fifty of them in the 
room. The chandeliers now in use have been lent by 
Messrs. Verity, who are constructing chandeliers to be 
permanently fitted, now that the number of lights to 
be used has been decided upon. Temporary fittings 
have been put up in the council room, and the result 
having proved satisfactory, it is in contemplation 
to arrange for the lighting by electricity of this and 
other parts of the building. 





We understand the Yorkshire ‘‘ Brush” Electric 
Light and Power Company, Limited, of No.1, East 
Parade, Leeds, have secured a contract for the lighting 
up of the market-place and principal streets of Dews- 
bury, Yorkshire, during the forthcoming Christmas 
holidays, and this company is now putting down 
machines and erecting wires and lamps for running 
about sixteen 2000-candle Brush arc lights. 





A special meeting of the Grimsby Sanitary Authority 
has been held to consider and determine whether or 
not the Grimsby Urban Sanitary Authority should 
apply to the Board of Trade in the manner prescribed 
by the Electric Lighting Act, 1882, for a license for 
them to supply electricity under the Act, for any 
public or private purposes within the district. It was 
decided to adopt the electric light, and a committee 
of nine members of the council was elected to consider 
the applications of the various companies for supply 
ing Grimsby with the electric light. 





We are informed by the Electric Power Storage 
Company (Limited) that from the Ist of January next 
the company will be prepared to receive applications 
for the supply of electrical accumulators for lighting or 
motive power, and for the undertaking of complete in- 
stallations of electric lighting of districts, private 
houses and establishments, railway trains, or ships. We 
are not informed whether the company intend to 
supply the accumulators only, or whether they are 
prepared to fetch the exhausted cells, as they become 
inefficient, and to replace them with others freshly 
charged. If this latter be the case there will be, con- 
sidering the weight of the batteries, and the compara- 
tively short time required for their discharge, a very 
heavy expense for cartage, in addition to the 
annoyance, in the case of private houses, of a ton or so 
of boxes being carried in and out every few days. In 
many cases, we presume, the company will act the 
part of ordinary electric light contractors, and supply 
engines and dynamo together with their accumulators, 
in which case the public would probably succeed in 
getting such information regarding these batteries as 
will enable them to form a conclusion as to their 
efficiency and economy, matters about which we are 
at the present very much in the dark. 








Tue LONDON ASSOCIATION OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN.—On Saturday last, at the Cannon- 
street Hotel, Mr. Joseph Newton, C.E., the past-president 
in the chair, was held the monthly meeting of this Asso- 
ciation, when after the usual formal business, and the 
election of Mr. Edward Perrot, of Cawnpore, India, as 
an ordinary member, Mr. Edward Gibbon Swann, 
J.P., president of the Inventors’ Syndicate Club, read 
a paper on “Inventors and Inventions.” The reader 
first touched upon the Patent Laws and their defects, 
suggesting several desirable modifications, if not their 
abolition, and the substitution of simple registration 
of first publication. On the subject of inventors, Mr. 
Swann contended that they are all of them more or less 
benefactors of mankind by promoting improvements which 
accelerate civilisation and perfect industries. Of inven- 
tions, Mr. Swann submitted that the earliest were acci- 
dental, and those of the later dates mostly the result of 
study and research. He also pointed out that mechanical 
inventions in modern times have been not only the most 
numerous, but also the most useful, and that even print- 
ing, which first gave an impetus to the diffusion of know- 
ledge, owes its present wonderful multiplication and power 
to complex mechanical appliances, without which a public 
press, such as that of our days, would be impossible of 
existence. All this must necessarily be of beneficent 
operation. Indeed, Mr. Swann contended that even the 
destructive engines of modern warfare benefit mankind 
by abridging wars, reducing their frequency, and obviat- 
ing a good deal of their ferocity. A brief discussion fol- 
lowed this reading, in which, however, hardly any dis- 
sentient opinion was disclosed, and the meeting terminated 








with a hearty vote of thanks to Mr. Swann. 
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SEMI-FIXED ENGINE. 


CONSTRUCTED BY MESSRS. WALLIS AND STEEVENS, ENGINEERS, BASINGSTOKE. 


(For Description, see next Page). 

















THE ELECTRIC LIGHT ON THE SS. 
“ TARAWERA.” 
Tue Edison Electric Light Company, Limited, received 


a contract recently for lighting two ships belonging to | 


the Union Steamship Company of New Zealand, the 
Tarawera and the Waihora. The Tarawera was built 
by Messrs. Denny Brothers, at their yards at Dumbar- 
ton, and on the 2lst of November the staff of the 
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Edison Company commenced wiring the vessel, The 


dynamo and engine were placed in a small room, 12 ft. 
by 11 ft. and 7 ft. high, opening into the engine room, 
the floor being on a level with the gallery running 
round the top of the cylinders of the main engines. 
The wiring of the vessel is done in the most careful 
manner, nothing but the most highly insulated wire, | 
protected by an india-rubber covering, and over thata 






| glass shades, are all the ordinar 


waterproof covering « of waxed thread, being used. 
The wires were all laid under the woodwork of the 
| vessel in wood beading, made for the purpose, and at 


| proper places safety catches with fusible lead wires were | 
placed to {obviate any danger of over-heating. The | 
fixtures to carry the lamps are nickel-plated and of an | 


elaborate character ; in the saloon, arrangements have 
been made by which the incandescence lamps are 
suspended inside the shade of the ordinary oil lamps, 





ed at pleasure’at ’a"moment’s”notice ; 
the state rooms are lit by a single lamp, controlled by 


| a switch placed within hand reach of the occupant*of 


the berth ; the lamps, which are enclosed in opalescent | 
Edison 16-candle 
type, requiring an electromotive force of 96 volts to | 
make each yield its normal light. In the gangways | 


| and the ladies’ drawing-room the lamps are suspended | 





| from the ceiling enclosed in opalescent glass globes. 
The lamp in each state room is controlled by its own 
tap on the socket ; the lamps in the saloon are all 
controlled by a single switch placed in the engine- 
room, so that the light can be shut out at eleven 
o’clock, leaving the lamps burning in the state rooms. 
The generator is one of the Edison 150-light 
| dynamos, which has been slightly modified in order to 
reduce the normal speed ; it is capable of being driven 
| practically and conveniently without belting. The 
| following data supply the necessary information as to 
| the dynamo. ; 
| Resistance of armature, 0.1 ohm; resistance of 
| each leg of field magnets, 20 ohms; speed, 475 revo- 
| lutions per minute, electromotive force, 96 volts ; 
| current, 120 ampéres ; length of armature, 5 ft. Spin. ; 
| diameter of armature, 10 in.; 150 lamps of 16 measured 
| candle power are maintained, each ‘lamp having a 
| resistance of 125 ohms hot, and taking 0.8 ampires of 
| current. 
| The dynamo was driven by one of Mr. Peter Brother- 
hood’s well known three-cylinder engines, 7 in. diameter 
of cylinders, 44 in. stroke, working up to 20 horse 
| power. Bothgenerator and engine are fixed on the 
| same base-plate, which is bolted down to a teak 
bedding 3 in. thick, through the deck beams, the 
dynamo being further stayed by cross-stays holding it 
in position. The extreme size of the bed-plate is 9 ft. 
by 3 ft., the height of the machine over all being 
| 6 ft. 6in. The illustration which we annex shows the 
arrangement clearly. The enginetakes steam from the 
| main boilers. 
| The preliminary trials having been made of the 
machinery, to show that everything was in perfect 
working order, on the 2nd of December a numerous 
| company were invited by the Union Steamship Com- 
pany of New Zealand to witness the trial runs on board 
the vessel which was lying in the Albert Harbour, 
Greenock. At two o’clock the engine was started, and 
the lights all over the vessel illuminated simultaneously 
The engine ran with extreme smoothness, and there 
was an entire absence of any flickering or unsteadiness 
in the light. Saloons were illuminated with a uniform 
and steady light, and in the state rooms the single 
Edison lamps gave about eight or ten times the light 
ordinarily afforded to the occupants. A special feature 
of this generatoris its high economy in the conversion 
of mechanical power into electrical energy, and the very 
moderate speed at which it runs. This speed of 
about 475 revolutions a minute, is one at which the 
Brotherhood engines have run with the greatest ease 
for long periods of time without adjustment or 
repairs. The gentlemen present on Saturday, com- 
prising as they did, in addition to representatives of 
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the firm of Messrs, Denny Brothers, a large number 
representing various shipbuilders and ship ownin 
interests in Glasgow and the neighbourhood, wansapel 
their great satisfaction with the general arrangement of 
the wiring, fixing, and of the electrical plant and the 
general compactness of the arrangements of the engine 
and dynamo, as well as of the steadiness and uniformity 
of the light. The candle power of the lamps was con- 
trolled with the greatest accuracy by means of an 
electromotive force indicator, placed in the dynamo 
room, which indicates by ringing a bell when the 
electromotive force rises one or two volts above the 
normal, and then by controlling the speed of the engine, 
which can be easily done, as it is indicated by a speed 
indicator, the electromotive force is reduced to its 
proper amount, 








COMPOUND SEMI-FIXED ENGINE. 

WE give on page 547 engravings of a 12-horse com- 
pound semi-fixed engine, constructed by Messrs. 
Wallis and Steevens, of Basingstoke, this engine 
being of similar design to two recently supplied to 
Messrs. Siemens Brothers, for driving electric lighting 
machinery in Hull. The illustration shows clearly 
the general design of the engine, which is neat. The 
high-pressure cylinder is 6$in. in diameter, and the 
low-pressure cylinder 1l}in. Thestroke is l4in. The 
cylinders, which are provided with an intermediate 
receiver, are not all cast in one piece, but the outer 
casing is fitted with the two cylinder barrels, and in 
this way a steam jacket is formed entirely round them. 
This plan, which is now very generally adopted, has 
the great advantage of permitting the cylinder barrels 
to be made of much harder metal than the rest of the 
cylinder, 

The engines of the type illustrated are constructed 
for working either with or without expansion valves, 
but in either case the eccentrics are so arranged 
that the engine can be reversed without any diflficulty 
in a couple of minutes. The eccentric sheaves are 
cast solid and threaded over the crankshaft, but the 
reversing plates are cast in two halves and secured 
together with steel keys. The arrangement is solid 
and compact. No cranked rods are used, and the 
valve spindles are steel. 

The steam, after passing out of the low-pressure 
cylinder, traverses, on its way to the chimney, one of 
Messrs. Wallis and Steevens’ annular space water- 
heaters, which we have already illustrated and 
described in this journal, and which has now been long 
in successful use. 

Theengine is fitted with a handy arrangement of stop- 
valve, whereby, if required, steam can be admitted into 
the low-pressure cylinder for starting the engine with 
the cranks in any position, the peculiarity of the 
arrangement consisting in the fact that the steam so 
admitted (as all other steam) has to pass through the 
throttle valve. This simple arrangement removes a 
difficulty which has been experienced with some com- 
pounds, as an engine so fitted can never overrun, 
oe may be the position the starting valves are 
eft in. 

The governor, of which the illustration sufficiently 
shows the design, is of the high-speed type, running 
200 revolutions per minute, and efficiently controls the 
engine. The boiler is of large size, as is also the fire- 
box, so that wood, sawdust, and refuse can be burnt. 
The boiler is machine rivetted. The ash-pan is fitted 
with a damper at both front and back, and the fore 
pedestal is made to serve the purpose of a water-tank. 
In some cases provision is made for oiling each crank- 
pin by a fixed lubricator, having hanging from ita 
wick, which is touched at each revolution by a wiper 
on the connecting-rod oil-cup, thus each time taking 
off a drop of oil. This plan, which has long been used 
in marine practice, is convenient when the engine has 
to make long runs without stopping. The engine 
illustrated is of substantial proportions, and all wearing 
parts are made strictly to gauge, so as to facilitate 
renewals, 








THE HAARLEM RIVER BRIDGE. 
(Concluded from page 496.) 

We this week complete our illustrations of the 
bridge* over the Haarlem River at Eighth Avenue, 
New York, with a two-page plate, showing the turning 
gear for the central swing span. Fig. 32 is a plan of 
the arrangement, and Figs. 31 and 32 are axial sections 
at right angles. Upon a cast-iron base ring is placed a 
circular roller path, and around its edge is bolted the 
toothed circle shown in Figs. 30, 31. The rollers 
are connected to a ring placed around the cast-iron 
socket in which the centre rests, by means of rods con- 
verging radially. The upper roller path is attached to 
the ring girder which carries the superstructure of the 
bridge. The drawings show clearly the airangement 
of the engine, boiler, water tanks, &c., as well as the 
mode of transmitting the power required for turning 
the bridge. The engine, which has two cylinders 








* See ENGINEERING, pages 450, 451, 452, and 495 ante. 





mounted on an A frame, drives through gearing, 4 
second motion shaft, extending across the circular 
frame, and having a bevel pinion at each end that 
gears into a bevel wheel mounted on a vertical shaft, 
There are two of these shafts, carried at diametrically 
opposite points in the ring by cast-iron brackets, and 
at the bottom they have each a pinion that gears into 
the toothed ring attached to the bedplate. Further 
gearing driven by the engine gives motion to a shaft 
also provided with bevel gearing, that actuates the 
locking mechanism. As will be noticed, the latter can 
be thrown in and out of gear by a lever and clutch. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Iron Market.—There was rather more firm- 
ness in the pig iron warrant market last Thursday, and 
the decline of the preceding day was recovered. Business 
was done during the forenoon at 48s. 8d. to 48. 9d. cash, 
and the market closed with sellers wanting 48s. 9d. cash 
and 49s. one month, and buyers near. With the market 
somewhat improved in the afternoon, there were trans- 
actions at from 48s. sy up to 48s. 104d. cash, also at 
48s. 114d. up to 49s. 1d. one month, and buyers near. On 
the following day the market was very greatly depressed, 
and little business was done. Prices receded to the extent 
of 6d. per ton, and the week’s business closed with the 
quotations 7d. per ton under those of the previous Friday. 
Sales were reported at from 48s. 10d. down to 48s. 9d. 
cash, and at 49s. one month, with buyers at the close 
wanting 48s. 9d. and 49s. cash and one month respectively. 
Business was reported in the afternoon at from 48s. 84d. 
down to 48s. 5d. cash, and at the close of the market 
buyers were offering 48s. 5d. cash and 48s. 8d. one month, 
and sellers near. In consequence, to some extent, of the 
reports regarding the condition of the American market 
being still unfavourable, the pig iron warrant market was 
again dull on Monday. Sales were in some instances 
pressed by holders, who even undersold makers in the out- 
side market. Although the closing price was 2d. above the 
lowest quotation, still it was 2d. per ton lower than the 
closing quotations on Friday afternoon. Transactions were 
reported on forenoon ’Change at from 48s. 44d down to 
48s. 1d. cash; and at the close of the market there were 
buyers offering 48s. 14d. and 48s, 44d. one month, and 
sellers near. Some transactions took place in the after- 
noon at from 48s. 2d. up to 48s. 84d. cash, also at 48s. 5d. 
and 48s. 54d. one month, sellers at the close wanting 
48s. 3d. cash and 48s. 6d. one month, and buyers near. 
A good deal of buoyancy was manifested in yesterday’s 
market, and prices recovered 9d. per ton, which was equal 
to Monday’s decline and the entire decline of last week. 
The closing quotations were the same as those of last 
Friday week. There were transactions during the fore- 
noon at from 48s. 6d. and 48s. 54d. cash, and at 48s. 9d. to 
48s. 8d., and up to 49s. one month, the market gens | 

with buyers offering 48s. 9d. cash and 49s. one month, an 
sellers wanting 1d. per ton more. Business was done 
during the afternoon at from 48s. 9d. down to 48s. 8d., 
and then up to 48s. 114d. cash, and from 48s. 11d. up to 
49s. 2d. one month; and at the close of the market there 
were sellers at 49s. cash and 49s. 3d. one month, and 
buyers near. Business wasreported this forenoon at 48s. lid. 
down to 48s. 9d., and subsequently up to 48s. 104d. cash, 
also at 49s. Jd. and 49s. one month, and sellers at the 
close were wanting 48s. 10d. cash and 49s. 1d. one month, 
and buyers near. The market was irregular in the after- 
noon, with business reported at 48s. 9d. to 48s. 10d. cash, 
and at 48s. 11d. upto 49s. ld. one month. In consequence 
of the desponding condition of the market during the past 
week, some of the weak holders of pig iron have been 
overtaken by a certain amount of disheartening, and they 
have thrown their iron on the market to such an extent 
as to depress prices very materially ; and the business 
dune from day to day has been almost entirely confined 
to the operations of the brokers, as those persons outside 
the trade who usually take an interest in it, appear for 
the present to have neglected it altogether. A feeling of 
dulness certainly exists at present, and this can only be 
attributed to the belief that the trade will quiet down 
later on. The volume of legitimate business continues to 
be as great as ever. So far as anticipations are concerned, 
however, things are not so cheerful at this moment. The 
advices from America, both by letter and by cable, report 
a considerable amount of depression there ; and the buy- 
ing on the part of the Uontinent is of but limited extent. 
e consumers at home are likewise, to some extent, 
holding back their orders, as prices are getting lower. 
A feeling prevails at present that in several instances 
the price is below the cost of production, owing to 
the low prices at which warrants can purchased ; 
there have recently been large deliveries from the public 
warrant stores, the withdrawals during the three weeks 
ending last Saturday, exceeding the quantities stored by 

750 tons, 1370 tons, and 3000 tons respectively, and durin 
the week ending on Monday the stock in Messrs. Conna 
and Co.’s stores was reduced by 4982 tons—a most un- 
usually large quantity—and the stock then_stood at 
611,470 tons. the shipments keep up well. Last week 
they amounted to 12,221 tons, as compared with 11,781 
tons in the preceding week, and 8161 tons in the corre- 
sponding week of last year. Of the week’s total there 
were shipped to the United States, 4550 tons ; to Canada, 
150 tons ; to South America, 150 tons ; to Australia, &c., 
400 tons ; to Italy, 1060 tons; to Germany, 1227 tons; 
to Holland, 1255 tons; to Belgium, 380 tons ; and lesser 
quantities to other countries. The hematite pig iron 
trade is still very flat, the price being again weaker, as 
low as 53s. per ton having been accepted for the usual 
mixture of Nos. 1, 2, and3. It is said, however, that 
makers are not accepting such a low figure. The number 





of blast furnaces in actual operation is still 114, as 3 
pared with 105 about the same time last year. _ 


Naming of Streets with Luminous Paint.—The Cleaning 
and Lighting Committee of the Town Council of Edin. 
burgh are at present considering a proposal to have the 
names of some of the streets of the city executed in 
reap paint, so that they shall be more readily seen in 
the dark. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday, 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on ae at Middlesbrough, but the 
market was —7 dull, and little or no business was done. 
Reports from Glasgow showed prices firmer there, and the 
American news favouring the reduction of the tariff on 
imported iron and steel was encouraging, but the depress. 
ing effect of the heavy failure in Wales and the compara. 
tive lower prices of Scoth iron resulted in lower quotations, 
No, 3 Cleveland pig iron was quoted 42s. 9d. per ton, but 
changed hands at 3d. per ton below that figure. Messrs, 
Connal and Co., the warrant storekeepers here, held a 
stock of 100,811 tons, which is a decrease of 50 tons on 
last week, 


The Make and Disposal of Pig Iron in Cleveland.—The 
official returns of the Cleveland Ironmasters’ Association 
showing the make and disposal of pig iron have just been 
issued. They show that of 164 blast furnaces in the North 
of England 121 are in operation, which is five more than 
were at work in November, 1881. 


The Manufactured Iron Trade.—There is a lull in the 
manufactured iron trade. The owners of mills and forges 
report an absence of specifications. Quotations are as 
follows: Common bars, 6/. per ton ; angles, 5/. 17s. 6d., 
and plates, 6/. 10s. 6d., less 24 per cent. The iron- 
workers throughout the North of England have loyally 
accepted the award reducing their wages 5 per cent. for 
four months, 


Engineering and Shipbuilding.—Both these branches of 
industry continue very busy. A number of splendid 
steamers have recently been launched on the Tyne, Wear, 
and Tees, and there are still a great many vessels on these 
rivers in various mee of construction. On Saturda 
Messrs. R. Dixon and Co., of the Cleveland Dockyard, 
Middlesbrough, will launch H.M. gun vessel the Dolphin, 
which is to carry six guns. 

The Coal and Coke Trades.—There is no alteration in the 
coal and coke trades. 











NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

A New Railway Service between Sheffield and Bradford. 
—An arrangement arrived at some time ago between the 
directors of the Manchester, Sheffield, and Lincolnshire 
Railway Company and the Lancashire and Yorkshire 
Company for a service of trains running between Sheffield 
and Bradford, has come into force. The result of this 
arrangement is that a very expeditious route between 
Sheffield and Bradford, and other places on the Lanca- 
shire and Yorkshire Railway, will be opened out. 


John Brown and Co., Limited.—The directors of this 
company have resolved to pay an interim dividend of 2/. 
per share (less income tax) on the ordinary shares of the 
company on the 21st December. 


Derby, Ashbourne, and Dovedale Railway.—The pro- 
moters of this line of railway have received considerable 
encouragement from landed proprietors and others in the 
district through which it will pass. A subscription list 
has been opened at Derby towards the expense of getting 
the Bill, as the line will be independent of any of the 
existing companies. At present the journey by rail from 
Derby to po semen which are only thirteen miles apart, 
occupies nearly two hours, the distance traversed being 
35 miles. 





LagcE ORDER FOR CENTRIFUGAL Pumps.—We under- 
stand that Messrs. Simpson and Co., of Pimlico, London, 
have obtained the order for making four sets of centrifugal 
pumps with the engines and boilers for pumping out the 
New graving docks at Tilbury belonging to the East and 
West India Dock peo When the four engines are 
at work together, they will lift about 600 tons of water 
per minute. Messrs. Simpson and Company have lately 
made some interesting experiments with centrifugal 
pumps, which we hope shortly to publish. 


Tue Late Mr. Epwarp Newman, R.N.—The death 
is announced, on Monday evening last, of Mr. Edward 
Newman, R.N., the chief engineer of Portsmouth Dock- 
yard, at the age of fifty. Mr. Newman was born at Newton 
Abbot, Devonshire, and studied practical engineering at 
the Swindon Locomotive Works. He entered the Navy 
in 1853 as a second-class assistant engineer, and became 
engineer in 1859, and chief engineer in 1866. After serving 
with distinction afloat, during which period he received a 
medal, he became first assistant to the chief engineer at 
Portsmouth about fifteen years ago, and was promoted to 
the superintendence of the steam department of the yard 
in 1872. He died from an abscess in the brain, partly 
owing, it is supposed, to the great shock which he suffered 
at the explosion on board the Thunderer in July, 1876. 
He was at the time superintending the trial of the engines, 
and in the act of going down the engine-room hatch 
when the boiler burst. Mr. Newman was sent for treatment 
to Haslar Hospital, but on the hopelessness of hiscase being 
manifest, he was brought back to his official residence in 
the dockyard, where he ultimately died. 
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advertisements will be inserted with all practical regularity, but 
absolute regularity cannot be guaranteed. 

SUBSCRIPTIONS, HOME AND FOREIGN. 
The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 98. 2d. per annum. 
If credit be taken, the charge is 2s. 6d. extra, the subscriptions 
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reckoned as Fifty-four numbers, with postage accordingly. 
The publisher begs to state that since January 1, 1882, the ordi- 
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— as indicated below. 
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of America, Australia, and New Zealand. Thick 
paper copies, 2/. Os. 6d. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed the firm of John 
Wiley’s Sons, 15, Astor Place, New York, the sole agents for ENai- 
NEERING in the United States, and all subscriptions for the United 
States will in future be payable to them. They will also bpd vow 
pared to receive advertisements for ENGINEERING, and will afford 
full information as to terms, &c., on application. 





The Publisher begs to state that he is able to supply one or two 
_ sets of ENGINEERING complete from the commencement. 


The Publisher desires to draw the attention of Manufacturers 
and Purchasers to the advantages offered by the INFORMATION AND 
Inquiry Room established at the new offices of this Journal. In 
this room are kept for the beneysit of visitors, files of the principal 
English and foreign technical journals, and the circulars and 
catalogues of the leading manufacturers in the Engineering Trades, 
either for reference or distribution. A classified arrangement of 
the various advertisements which appear either continuously or 
from time to time in ENGINEERING will also be available for refer- 
ence. Manufacturers are invited to contribute their catalogues 
and circulars, which will be indexed and placed under the care of 
an attendant. StS 





NOTICES OF MEETINGS. 

Tur Institution or Civin Enoingers.—Ordinary meeting, 
Tuesday, December 12th, at yom Paper to be discussed, 
“ The Sinking of two Shafts at Marsden for the Whitburn Coal 
Company,” by John Daglish, M. Inst. C.E. 

Tue Society OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS.— 
On Thureday, the 14th of December, the Annual General Meeting 
of the Society will be held at 8 p.m. The following paper will be 
read: ‘‘The Application and Extension of Telephonic Communi- 
cation in Japan,” by Thomas J. Larkin, Member. 


FRIDAY, DECEMBER 8, 1882. 
PRIVATE BILLS FOR SESSION 1883. 
Tue exceptional character of last session with 

respect to private business, has tended to excite con- 

siderable interest and conjecture as to what its 
successor would produce, and when we announce 
that the number of Parliamentary Notices in- 
serted in last month’s London Gazette, amount to 
473, we can imagine no small number of would- 











be prophets jumping up with that dearly- 
treasured, but not always sensibly applied exclama- 
tion, “I told you so;” but the triumph thus 
evoked has this little drawback to encounter on the 
present occasion, that somewhere about 200 notices 
relate to applications to the Board of Trade; 
electric lighting, as will be explained presently, 
claiming close upon a third of the entire number of 
applications. This deduction, it will be observed, 
leaves 273 Notices for Bills, as against 320 last 
session, or 47 in favour of the latter. Nor doesthe 
quality of the measures now applied for compensate 
for the deficiency in quantity, for we must say (with- 
out the slightest disrespect to individual engineers 
concerned, who, of course, are advocating schemes of 
the highest order) that with one or two exceptions 
of comparatively slight importance, there is no Bill 
of next session which stands out with peculiar pro- 
minence. The subdivision of the 473 notices may 
be stated thus: 87 are promoted by established 
companies and authorised companies, 41 are for 
incorporated railway companies, 60 relate to tram- 
ways, 22 to harbours, docks, piers, or canals, 156 to 
electric lighting ; 38 represent gas and water, 19 are 
tendered by town corporations or other local 
authorities, and the remaining 49 must be classed 
under the head of miscellaneous. 

We have commented before upon the strange 
coincidence of the number of applications for Private 
Bills always hovering about the prescribed limit of 
300 ; but the unanimity of matter applied for is also 
noticeable, such as exemptions from particular 
sections of the public Acts and Standing Orders. 
This, doubtless, is owing to the counsel of Parlia- 
— agents, who (as regards the leading mem- 
bers), being an association, have opportunities of 
discussing business matters among themselves, and 
advise their clients accordingly. The unprecedented 
press of electric notices for next session cannot, 
however, be accounted for in that way, but is more 
probably due to the ingenuity of that beneficent 
Samaritan, the public company promoter, who is ever 
on the alert to seize the latest novelty in public 
necessity of a remunerative character. 

Having thus let off the preliminary steam, we 
start upon our annual tour of inspection, beginning 
with the established railway companies. 

The London and North-Western Company’s 
Additional Powers Bill is to authorise the widen- 
ing of the company’s Grand Junction Railway from 
the west end of the Lawley-street Viaduct to the 
junction with that railway of the Aston and Stech- 
ford junction line in the parish of Aston-Juncta, 
Birmingham. The widening of the Stockport and 
Guide Bridge Railway from a point near Wellington- 
road bridge, Stockport, to its junction with the 
line from Denton to Dukinfield, and also so much 
of the last-mentioned railway as extends 170 yards 
north-westward from such junction. The widening 


;| of the Huddersfield and Manchester Railway at 


Huddersfield, near Golcar Station, a deviation and 
alteration of the company’s Whitehaven Junction 
Railway at Workington, close to Siddick Bridge, 
and the Cockermouth and Workington near its 
junction with the Whitehaven line, with power to 
abandon the unnecessary portions, and make a new 
footpath in lieu of the one to be stopped up by the 
works. To make a new street in the parish of 
St. Pancras, between Drummond-street and Car- 
dington-street, and stop up part of the latter, and 
to acquire further lands in that neighbourhood ; 
to construct an additional archway at Willesden ; 
provisions as to footpaths and roads ; the making a 
small dam or reservoir at Kendal ; the construction 
of a sea-wall wharf and dock on the River Conway, 
in the parish of Eglwys Rhos, otherwise Llanrhos, 
in the county of Carnarvon, and the acquisition of 
what are called certain lands at various parts of the 
company’s system ; next come joint powers to the 
company and the Lancashire and Yorkshire, and 
single powers to the Lancashire Union Company as 
to footpaths, and exemption from the 92nd section 
of the Lands Clauses Act ; after which powers to 
enter into agreements with the Swinton and Pendle- 
bury Local Board ; powers as to tolls exemption (if 
thought expedient as the notice bashfully puts it) 
from the Harbours, Docks, and Piers Clauses Act, 
1845 ; the oft-repeated extension of time for sale of 
surplus lands ; an extension of the time limited by 
the Act of 1878, for the completion of the Bolton 
and Kenyon Railway deviation No. 2; powers as to 
setting apart for the use of any steam or other 
vessels, and of any canal, railway, or other com- 
pany, &c., for the purposes of any particular trade, 





such portions of Garston and Widnes Docks as the 





Act may prescribe, and provisions as to granting 
certificates for warehousing, &c., and the payment 
of tolls, rates, rent, and charges, in relation to those 
docks ; agreements with Lancashire and Yorkshire 
Company ; further and more effectual provisions 
for the prevention and punishment of trespassers 
upon the railway stations, or works of the company ; 
increase of company’s capital, and monetary powers 
to Lancashire and Yorkshire and Lancashire Union 
Companies ; concluding with the inevitable amend- 
ment of Acts, and deposit of plans—for even this 
stupendous undertaking possessesno immunity where 
the Standing Orders of Parliament are concerned. 

The second Bill of the North-Western Company is 
called ‘‘ New Railways,” and relates to four lines, 
styled ‘‘ The Soho, Handsworth, and Perry Barr 
Junctions.” No. 1, commencing in Birmingham 
575 yards north-west of the Winson Green Station 
of the Stour Valley line, and terminating by a 
junction with the Grand Junction Railway at 
Handsworth, near Perry Barr Station. No. 2, 
commencing in Harborne by a junction with the 
Stour Valley 1095 yards north-west of Winson 
Green Station, and terminating by a connexion 
with No. 1 in Birmingham. No. 3 begins by a 
junction with No. 1 in Handsworth, and ends at an 
open point near Park-road, Birmingham. No. 4 is 
to be situate wholly in Handsworth, and joins No. 1 
to the Grand Junction line at a point 450 yards 
north-west of Perry Barr Station. Next comes a 
railway from Golborne to Spring Branch Junction, 
which starts from the North Union at Golborne, 
and forms a junction with the same line at Ince-in- 
Makerfield, in the parish of Wigan. The works are 
to involve the diversion or stopping up of part of 
the colliery railway of the Edge Green Colliery 
Company, and the carrying of that line under the 
North Union, and the intended railway to another 
junction with the colliery company’s line. A rail- 
way, to be called the Platt Bridge Junction, com- 
mencing at Ince-in-Makerfield by junctions with 
the North Union and the intended Golborne line, 
and terminating at Hindley by a connexion with 
the Lancashire Union, for the purposes of which 
1} acres of that newly consecrated commodity, 
commonable land, in Wigan is to be sacrificed. 
Two railways, to be called ‘‘ Hindley Junctions.” 
No. 1, starting from the Lancashire Union near the 
Amberswood Station, and terminating by a junction 
with the Tyldesley and Wigan, near where it joins 
the Bickershaw Colliery Railway. No. 2, beginning 
by a junction with Railway No. 1 near a bridge over 
the Wigan line, and ending at the same point as 
No. 1. Two railways at Diggle, wholly situate in 
Saddleworth, Rochdale. No. 1, starting from a 
point on the Denton and Saddleworth Railway 
No. 2, authorised by the Companies’ New Railway 
Act, 1879, and joining the company’s Huddersfield 
and Manchester Railway near the Standedge tunnel. 
No. 2, beginning at a point on the Huddersfield and 
Manchester Railway near Saddleworth Station, and 
ending by a junction with the same railway near the 
southern end of the same tunnel, with power to 
abandon the part of the Denton and Saddleworth 
authorised line for which the new work is to be 
substituted. Then follows the newly recognised 
exemption from the 92nd section of the Lands 
Clauses Act provisions for vesting the Lancashire 
Union undertaking in the company, including the 
interest of the Lancashire Union in joint lines of 
the Lancashire and Yorkshire and Lancashire Union 
joint lines under the Act of 1865, and the dis- 
solution of the Lancashire Union Company ; amend- 
ment of the company’s Acts affecting arrangements 
as to funds in the cases of Eccles, Tyldesley, and 
Wigan Act, 1861, and North Union, 1861 and 1877, 
and additional capital. 

The Great Western Company’s Omnibus Bill com- 
mences with : (1) A widening of the company’s line 
between Reading and Didcot ; (2) a Junction at 
Didcot with the Oxford and Birmingham; (3) a 
widening of the Bristol and South Wales Union at 
Bristol, commencing ntar Stapleton-road Station, 
and terminating at Ashley Hill; (4) another widen- 
ing of the same railway from a point in the parish 
of Stoke Gifford, to a junction with the authorised 
Severn Valley line at Almondsbury; (5) a junc- 
tion from the main line to the Bristol and South 
Wales Union at Lawrence-hill Station, Bristol ; (6) 
is a junction between the Berks and Hants at Wed- 
hampton, and the Wilts, Somerset, and Weymouth 
at Westbury; (7) forms a further junction with 
the Wilts, Somerset, and Weymouth, starting from 
the Durston and Yeovil branch at Huish Episcopi, 
and terminating near Castle Cary Station; (8) 
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is a line from the West Midland at Wolverhamp- 
ton, to the Birmingham Canal near the Spring Vale 
furnaces ; (9) joins the South Wales to the Swan- 
sea and Neath Railway, near the Crown Copper 
Works; and (10) is also a junction between the 
same railways at Neath, from a point near the 
Crythan Tin Works. 

Then come alterations of levels and works on the 
South Wales Railway, the substitution of an open 
cutting for tunnel at the western end of the autho- 
rised Severn Tunnel Railway, an alteration of the 
levels of Cathedral-lane, Wrexham, and widening 
of the bridge, carrying that road under the Shrews- 
bury and Chester line, widening of the company’s 
bridge over the River Isis near Oxford Station, 
stopping up of roads and footpaths at various points 
on the company’s system, and the acquisition of 
additional lands at numerous other places. The Bill 
is next to contain joint powers to the company and 
the North-Western as to a road and foot-bridge at 
Oxford ; joint powers to the company and the Mid- 
land as to acquisition of further lands at Bristol and 
Clifton ; amendment of the dreaded 92nd Section 
of the Lands Clauses Act ; extension of time for 
sale of superfluous lands ; power to grant building 
leases, &c., of those lands, and consequent further 
amendment of the Lands Clauses Act ; 
powers to company and North-Western Company as 
to other lands; provisions for vesting the under- 
takings of the Stratford-upon-Avon and the Wat- 
lington and Princes Risborough Railway Companies 


similar | 





work themselves, or allow it to be carried out by 
private enterprise, Mr. George H. Stayton, the 
surveyor to the vestry, was instructed to draw up a 
report for the assistance of the members. In this 
report, which is published, after reciting the chief 
provisions of the Act, and pointing out the difli- 
culties to be encountered, Mr. Stayton gives a list 
of twenty questions that he addressed to the com- 
peting companies, and also to Messrs. Siemens 
Brothers, with the object of obtaining such infor- 
mation as would assist the vestry in deciding what 
course to adopt. The replies that were received did 
not answer the intended purpose, being, as a rule, 
far too general to be of any service. Most of the 
companies purpose to begin operations in the main 
thoroughfare, Sloane-street and King’s-road, and 
gradually extend them as the light became popular. 
The Brush Company contemplates superseding the 
present 1250 street lamps by 400 arc lights, of 2000 
nominal candle-power each, for which the first 
annual cost is put down at 10,0007. They would 
supply Lane-Fox lights of from 10 to 100 candle- 
power for other purposes, and would charge for 
current by measurement at the rate of 6d. per 1000 
erg hours. This is about equivalent in price to gas at 
6s. per 1000 ft. The Edison Company furnished very 
little information, except that it would employ 
incandescence lamps only, and that although it was 
at present lighting the Holborn Viaduct at the price 
of gas, that contract could not be regarded asa 
precedent. The Jablochkoff Company mentioned 


in the company; authority to subscribe to the|1}d. per lamp per hour as the probable cost to the 


capital and debenture debt of the Staines and West | vestry itself. 


Drayton Railway Company, the Bristol and Portis-| price for each candle that would include cost of 
head Pier and Railway Company, and the Bridport | current also, whilst incandescence lamps would be a 


Railway Company, and to subscribe towards the | matter of arrangement, taking gas as a basis. 


cost of certain works at Plymouth to be constructed 
by the town council of that city. The notice does 


not say what works the-e are, which naturally | the same price, stating that t 


causes conjecture as to the reason for mystery. 
Surely, after all the squabbling the Town Council 
have made about the pier in course of erection at 


The 
Swan Company is prepared to take gas as its 
standard, and to supply an equal amount of light at 

his will leave no mar- 


| gin of profit until improvements are made in the 


| 


cost of production of the current. The Ferranti 
Company is anxiots that the vestry should be 


Plymouth, they are not going to take the comple- | the undertakers, but is willing to equip and work the 
tion of that structure into their own hands, backed | station for some years on a payment, based on the 
by the Great Western Company, if so, we wish | number of lights, that will furnish a dividend of 10 
them success, as the work is designed by an engi-| per cent. on the capital. This, it is thought for 
neer who has constructed some of the handsomest | street lighting, would be about twice the cost of 


piers in this kingdom. 


The Bill is next to confirm | gas, with three times the illumination. The Pilsen- 


agreements with the Staines and West Drayton, | Joel Company proposes to use three classes of lamps 
Bridport, Princetown, Whitland, and Cardigan, | —arc, semi-incandescence, and incandescence—but 
and Llangollen and Corwen Railway Companies | do not give an estimate of the cost of the light. 


respectively, the Bristol 


and Portishead Pier} Messrs. Siemens Brothers and Co., who were not 


and Railway Company, the Halesowen and Mid-| among those who applied to the vestry, and who 
land Companies as to working the Halesowen Rail-| state they do not wish to undertake contracts of 


way, the construction of certain works in connexion 
therewith, and the cancellation of existing agree- 


| 


this kind, refer to Dr. Siemens’ late address as an 
answer to questions relating to cost. Thus, it will 


ments relating to that company ; also agreements | be seen that Mr. Stayton obtained little informa- 
as to the Wallington and Bridport railways. Another | tion in answer to his question, except that no one 
attempt is next to be made to reach the daring | knows exactly what electric light will cost, and that 


trespassers upon the company’s systems, who 
seem to be beyond the pale of the common law of 
the kingdom; unless, as we infer from the 
language of the Gazette, the notices to them, instead 
of being printed on paper or painted on wood, as is 
the present custom, are enamelled upon iron, and 
power is sought accordingly. Then follow powers as 
to the superannuation fund, provision for the repay- 
ment of the Parliamentary deposits in relation to 
the Bristol and North Somerset Railway of 1873, 
and the Tiverton and North Devon Railway Com- 
pany, 1875; powers as to joint ownership; the 
Rhymney Railway ; and the notice concludes with 
general powers to the company, the North- 
Western, the Midland, and the Bala and Festiniog 
Companies to apply funds to the purposes of the 
intended Act. 

We must postpone until next week a further 
notice of the railway bills of the coming session. 


THE ELECTRIC LIGHTING OF 
CHELSEA. 

Tue Vestry of Chelsea has received notice of the 
intention of seven electric lighting companies to 
apply to the Board of Trade for provisional orders 
under the Electric Lighting Act of 1882. The 
applicants are the Metropolitan Brush Company, 
the Edison Company, the Swan Company, the 








Pilsen-Joel Company, the Giilcher Company, the | 


West Middlesex Company, and Messrs. Ferranti, 
Thompson, and Ince (Limited). In addition to 
these, the Metropolitan Brush and the Jablochkoff 
Company have asked the consent of the vestry to 
the granting of licenses. As the terms of the Act 
oblige local authorities to come to an immediate 
decision as to whether they will undertake the 





one firm only is willing to contract to supply it at 
the price of gas. Under these circumstances, Mr. 
Stayton no doubt acted wisely in advising the vestry 
not to become the undertakers, and to formally 
oppose all applications, in order that clauses might 
be inserted in the contracts to protect the interests 
of the ratepayers as far as possible. 





THE WEATHER OF NOVEMBER, 1882. 

THE weather of November has been generally 
rainy, cloudy, and unsettled, with strong winds, 
though no very serious storms. The mean atmo- 
spheric pressure and temperature, at 8 a.m. Green- 
wich time, at extreme positions of the British 
Isles to which the Isle of Man is central, were as 
follows : 





ve | Mean 
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The distribution and frequency of rain may be 
roughly represented by the following results : 





Difference 


Places. from Normal. 


Rainy Days. Amount. 





Sumburgh 
Scilly .. 
Valencia 
Yarmouth 














Private users would be charged a | 


Atmospheric pressure was considerably below the 
normal, and the deficiency increased northward. 
This distribution of pressure might be expected to 
accompany winds normal as regards direction, but 
stronger in force. Accordingly the resultant of the 
daily general directions of the wind is found to be 
W. by N., the normal resultant being W. Pres. 
sure only varied between the limits 30.2 in. and 
28.7 in., a small range for the month. 

The temperature may be regarded as having been 
normal. From the Ist to the 11th the temperature 
was mild with S.W. and W. winds ; thence to the 
18th it was cold with easterly winds ; and the re- 
mainder of the month had variable temperature, 
though for the most part cold, as N.W. winds pre- 
dominated. The maximum temperature, 61 deg., 
occurred in London on the 5th, the minimum, 
21 deg., at Markree on the, 14th, and on the 12th it 
was as low as 26 deg. at Loughborough, on which 
day the pressure was in all districts about 30 in., 
the weather clear, with light variable breezes. 

The rainfall was normal in the east and south, as 
regards quantity, but in the west and north it was 
about double the average amount. In these wet 
districts only two days were without rain, and in 
the other districts the rain fell on so many days as 
to render the month excessively wet and humid. 
Daily rainfall exceeding one inch only occurred at 
Hawes Junction, an elevated station, on the 4th. 
On the 16th snow fell on south England. Great 
simultaneous differences of temperature existed al- 
most every day. The most noteworthy were the 
following : 2nd, Holyhead 55 deg., Nairn 41 deg. ; 
6th, Pembroke 52 deg. , Loughborough 39 deg. ; 7th, 
Scilly 52 deg., Aberdeen 30 deg. ; 12th, Scilly 
48deg., Loughborough 26 deg. ; 13th, Jersey 54 deg. , 
Parsonstown 29 deg. ; 14th, Scilly 46 deg., Parsons- 
town 26 deg. ; 15th, Roche’s Point 49 deg., Lough- 
borough 30 deg. ; 16th, Scilly 47 deg., Oxford 
33 deg. ; 18th, Valencia 53 deg., Loughborough 
23 deg. ; 21st, Valencia 49 deg., Cambridge 33 deg. ; 
22nd, Ardrossan 53 deg., Nairn 38 deg., and on this 
day a general sudden rise of temperature took place 
with a change of wind from N. to W. During the 
last decade Scilly was from 15 to 20 degrees warmer 
than Nairn. On the 30th, at the same time that 
oo had 45 deg., Parsonstown had only 

eg. 

In the evening of the 17th occurred a remarkable 
display of aurora, accompanied with strong earth- 
currents of electricity which disturbed the tele- 
graphs; and, at 6 P.M. an extraordinary luminous 
meteor, variously estimated to extend over 15 deg. to 
20 deg. of arc, passed from east to west, which is said 
to have been an appendage of the auroral pheno- 
menon. From the numerous widely distributed ob- 
servers of this aurora it is to be hoped that sufticient 
data may be collected for determining its elevation 
in relation to colour and brilliancy, as well as to 
electrical and magnetical disturbances. The aurora 
was also seen on the 20th, 22nd, 23rd, and 25th. 

An estimate of clear weather gives 11 fine days to 
the east and south of England, 7 to Ireland, and only 
3 to north Scotland; and for overcast weather the 
numbers are 7, 11 and 24 for these same districts 
respectively. 

A dense fog covered London on the morning of 
18th, which threatened to mar the royal review of 
the army from Egypt, but it opportunely dispersed, 
and the spectacle was actually beheld in sunshine, 
though rain came down soon after it was all over. 
This day of variable weather, with its propitious in- 
terval, will long be remembered. The clearest 
portion of the month was from the 9th to 15th. 
The recorders of bright sunshine for the four weeks 
ending 27th give in percentage of possible duration 
25 for these islands generally, south England 33, 
east England 31, central England 29, south-west 
England and south Ireland 26, north-east England 
24, north Ireland and east Scotland 23, north-west 
England 18, and west Scotland only 17. It must 
be admitted that these percentages of sunshine bear 
out in a satisfactory manner the daily notations 
of the weather at the reporting stations. 

The next paragraph shows that westerly winds 
are attended with the average temperature in 
November, and the past month is a case in point. 
Thunderstorms occurred in the north-west districts 
on the 1st and 7th, in east England on the 4th, and in 
central England on the 8th. 

The mean temperatures of the air, in relation to 
wind and weather, at Greenwich, for November, as 
deduced from thermograms taken at the Royal 
Observatory, during the years 1849-68, are as 





follows : 
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Mean Mean Mean 
Conditions. for Warmest Coldest Range. 
Day. Hour. Hour. 
deg. deg. deg. deg. 
All weathers 42.8 46.9 40.7 6.2 
Wind N... 39.3 | 43.3 37.1 6.2 
oe me 41.5 45.5 39.5 6.0 
a oe 39.7 45.1 36.7 8.4 
» && 43.9 47.6 41.8 5.8 
oes 48.1 62.4 45.2 7.2 
| eee 46.4 50.3 44.3 6.0 
Pe, 2 43.2 47.8 40.3 7.5 
A 40.5 44.6 38.3 6.3 
Overcast sky .. 44.4 46.5 43.0 3.5 
Cloudless sky .. 38.1 45.9 34.2 11.7 


The warmest wind is the S., the coldest N.; and 
their mean difference of temperature is about 9 deg. 
An overcast sky is as much as 6 deg. warmer than a 
cloudless sky, on the whole; but clear days are not 
warmer than overcast, though starlight nights are 
9 deg. colder than cloudy nights. The daily range 
is still greatest with clear weather, though only 
12 deg. against 18 deg. in October. Solar radiation 
counts for little, terrestrial radiation is active. 
Hence clear weather influences the mean tempera- 





ture of the month, as well as the direction of the | 


wind. The winds must prevail from S. E.,8., 8. W., 
or W. for a mild November; when N. W., N., N 


or E. winds are frequent the month must be cold. 
The daily range of temperature, under all circum- 
stances, is muchless thanin October, andit continues 
to decrease until the end of the year. 








CORPORATIONS AND THE ELECTRIC 
LIGHTING ACT. 


On Tuesday last a deputation representing the | 


important corporations of England and Scotland 
had an interview with Mr. Chamberlain at the 
Board of Trade, for the purpose of representing to 
him the difficulties in which they are placed by the 
Electric Lighting Act. As the matter now stands 
any person, or body of persons, may apply to the 
Board of Trade for a provisional order empowering 
him or them to furnish electricity for lighting and 
| other purposes within any defined district, but it is 
expressly stated that the preference shall be given 
|to local authorities as against private enterprise. 


E. | As the provisional orders have to be confirmed by 


| Act of Parliament, it is necessary that the formal 











D 


quently corporations have had to decide whether 
| they would undertake the responsibility and expense 
|of introducing the light themselves, or would 
| allow one, or perhaps many, of the electric com- 
| panies to obtain the right to establish themselves 
| in their towns for twenty-one years. The object of 
the deputation was to urge upon Mr. Chamberlain 
the desirability of corporations being furnished with 
orders that should be permissive and not com- 
pulsory, or, in other words, that they should be 
allowed to keep private ‘‘ undertakers” out of 
| their towns, except as their agents, and that they 
| should not be obliged to take action themselves 
| except as and when they found it expedient. 
Mr. Chamberlain’s reply was very definite. He 
| did not deny that in the very great discretion that 
| had been placed in the Board of Trade, it had the 
power to make the desired order, but he was clearly 
of opinion that the suggested arrangement was not 
in the mind of Parliament. It was intended that 
competition should be created, such as would frus- 
trate any disposition on the part of corporations to 
delay experiments through a desire to spare the 
ratepayers, and for this purpose the imperative 
conditions had been attached to the provisional 
orders and licenses. He did not see how the Board 
of Trade could make any distinction between cor- 
porations and companies in reference to provisional 


notices should be given and the plans deposited | orders containing specific information as to the area 


| before a certain date (November 30th) in com- 


of supply, &c., and if it granted to the companies 


|pliance with the standing orders, and conse- | supe liké the freedom that was asked by the 
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corporations, the evil would be very great in the 
case of those corporations that did not ask to supply 
themselves, but were willing that the Act should be 
carried out by the companies in their districts. 
The Board of Trade would most carefully take into 
consideration all local circumstances, and all in- 
terested parties would have a right to be heard 
before the Board, with an ultimate appeal to Par- 
liament. If an application were made by a com- 
pany, the Board of Trade would hear everything 
the corporation had to urge against the grant, even 
though the corporation stated it was not itself pre- 
pared to enter upon the new field of supply, in fact 
they would hear any general objections against a 
company going into the district. As to the breaking 
up of the streets, there was an express provision in 
the Act that would enable corporations to insist 
upon the insertion of a clause in the provisional 
order, giving the corporation the power of breaking 
up the streets, for, and at the expense of, the private 
undertakers. 

A few days previously to the visit of the deputa- 
tion a letter, urging the same views, had been 
addressed by the town clerk of Leeds to the Board 
of Trade. The reply contained the following para- 
graph, which puts the matter more strongly even 
than did Mr. Chamberlain’s address : ‘‘ The Board 
of Trade have no hesitation in saying that, in their 
opinion, it was the intention of Parliament that the 
schemes to be sanctioned by licenses or provisional 
orders under the Act, should be bond fide schemes for 
definite undertakings, and not schemes containing 
general powers authorising a corporation or a com- 
pany to light all or any portion of a town if, when, 
and as they might in their discretion think it desir- 
able to do so. It would further, in their opinion, 
be clearly contrary to the intention of Parliament 
to sanction a scheme which merely enables the pro- 
moters to appropriate an area of supply to the 
exclusion of other applicants.” 

After these two official utterances there can be no 
doubt as to the position of local authorities in the 
matter of electric lighting. They must either 
undertake the responsibility of supplying it them- 
selves, or be prepared to let others do so; at the 
same time they may find comfort in the reflection 


that the private undertakers cannot possibly execute, 
within a reasonable time, one-tenth of the installa- 
tions they have applied for, and that most companies 
would gladly surrender an extensive provisional 
order for a moderate order for plant. 








NOTES. 
TrapE Marks on PLovucus. 

On page 485 of our thirty-third volume we pub- 
lished the judgment of Vice-Chancellor Bacon, in 
the action taken by Messrs. Ransomes, Head, and 
Jefferies, of Ipswich, against Messrs. Graham and 
Joslin, of Hadleigh, Suffolk, for the infringement 
of the trade marks used by Messrs. Ransomes and 
Co., upon the ploughs manufactured and sold by 
them. The defendants, against whom judgment 
had been given, appealed, and the case came on for 
hearing on the 26th of November before the Master 
of the Rolls, and the Lords Justices Cotton and 
Bowen. At the hearing, however, it was stated 
by Mr. Aston, Q.C., who appeared for the plaintiffs, 
that it had been arranged with the defendants that 
their appeal should be dismissed without costs. 

Tuer SUBTERRANEAN CABLE FROM PaRIs TO 
MaRsEILLES. 

The laying down of the telegraphic wire, which is 
to put Marseilles in direct communication with the 
capital, is being rapidly pushed forward. Two 
hundred and fifty workmen are at present employed 
on the right bank of the Rhone, following the high- 
roads as far as possible. The cable is enclosed in a 
cast-iron pipe, laid at a depth of 5 ft. 6 in. under- 
ground, the joints of the pipes being covered with 
india-rubber washers, and leaden rings. About 
every 550 yards the cable passes through a covered 
chamber of cast iron, fitted with a manhole, by 
means of which it can be inspected. About every 
110 yards the pipes are connected by cast- 
iron boxes, which also enable the wires to be 
inspected and repaired. The expense of the whole 
work is estimated at forty million francs, or 
1,600,000/. When this line (which may be said 
to traverse the length of France) shall be completed 
it is intended to connect it with the Transatlantic 
and Mediterranean cables. 

THE Resistance OF SELENIUM. 

At the recent meeting of the Physical Society, 

Mr. Shellford Bidwell gave an account of numerous 





experiments which he had made on the alteration of 
the electric resistance of selenium when under the 
action of light. These experiments were under- 
taken to test the truth of Dr. James Moser’s theory, 
put forward last year, to the effect that the fall of 
resistance in a selenium cell was due to a micro- 
phonic action at the junctions between the selenium 
and the metals forming the electrodes of the cell. 
According to this theory the heat rays of the light 
swell the substance of the cell, and cause a closer 
microphonic contact between the selenium and the 
metal, thereby reducing the resistance of the con- 
tact. Mr. Bidwell argued that if the well-known 
fall in resistance in selenium under the impact of 
light were really due to the heat and not the 
luminous rays, the same fall would be produced by 
dark heat rays; but he found this not to be the 
case. On the contrary, heat rays of themselves 
cause a rise of resistance in the cell, and light rays, 
on the other hand, a fall. In fact, the fall observed 
in a cell, when exposed to light, is the differential or 
resultant effect due to the rise under heating and 
the fall under lighting. He also explained the 
well-known phenomenon of ‘‘ fatigue” in a sele- 
nium cell ; that is to say, its decrease of sensibility 
to light after being exposed to it for atime. This, 
in his opinion, is due to the cell getting heated and 
rising in resistance above its normal resistance when 
cool. When a cell cools again its ‘‘ fatigue” dis- 
appears. 


RECOVERY OF THE VOLATILE PRODUCTS IN THE 
MANUFACTURE OF Harp COKE. 

The great rise in the value of the products given 
off in the distillation of coal has, for a considerable 
time past, directed increased attention to the waste 
that attends the process of coke burning, and 
several attempts have been made to utilise the 
volatile hydro-carbons of the coal without deteriora- 
tion to the quality of the coke. Recently Mr. 
John Jameson, of the firm of Jameson and Schaeffer, 
consulting engineers, Newcastle, has invented a 
new method of distillation, which is attracting great 
attention in the North. The process consists in the 
application of a very slight exhaustion in the floor 
of a coke oven, while the coking is going on in the 
usual way. The volatile products thus withdrawn 
are cooled in a range of pipes, so as to allow the 
condensible hydro-carbons and ammonia water to 
be deposited, while the incondensible gas is either 
used as a bye product, or is passed into the lower 
part of an entirely ignited oven, where the carbon 
of its hydro-carbon is deposited in the pores of the 
coke, in the same way that carbon is deposited 
from a gaseous atmosphere on to the red-hot fila- 
ment of an incandescence lamp. In the ordinary 
process of coke burning the ignition of the coal 
begins at the top of the oven and proceeds down- 
wards. Under the heat the coal softens and agglo- 
meration of the particles takes place, accompanied 
by the evolution of gases and vapours, which find 
their way towards the surface, where the former 
are, for the most part, burned, and the latter de- 
composed and lost. As the process proceeds the 
stratum of agglomerated particles thickens, and as 
the heat increases the products separate, the more 
volatile forcing their way to the surface, and the 
less volatile becoming set in the charge and coked. 
Under the new process these conditions do not 
obtain. The vapours formed at the lowest possible 
heat pass at once into a colder stratum of coal, the 
raw coal being gradually warmed and its most 
volatile products caught away, while the least 
volatile may be left to enrich the coke. The yield 
of oil and ammonia varies with the quality of 
the coal, the quantity obtained from Sherburn coal 
being 6.8 gallons of oil per ton of coal, and a 
quantity of ammonia equal to 4 1b. to 6 lb. of 
ammonia sulphate. An analysis of the oil showed 
solid paraftin to the extent of 17 to 23 per cent. It 
is stated that the cost of application of the inven- 
tion to arow of coke ovens need not exceed 20/. per 
oven. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 18. 

A Few days ago the Lackawanna Iron and Steel 
Company sold 40,000 tons of steel rails at 40 dols. per 
ton, the lowest figure named for four years. This 
transaction has started an agitation relative to the 
probable course of steel rail quotations next year. This 
decline was a surprise to the trade on all sides, and seve 
ral steel rail makers have declared that they will not 
follow that quotation. It is, however, probable that a 
decline will take place to about 42 dols. Rail makers 
are paying 10dols. per tonfor LakeSuperiorore delivered 





at Cleveland, which does not cost the producers over 
4.50 dols. It is intended to bring about a reduction in 
the cost of ore and labour, both of which are now 
higher than manufacturers think can be maintained, 
It is — to effect a reduction of 5 dols. per ton in 
cost of these two elements, The production of our 38 
converters is now fully 1,500,000 tons per annum 

which is equal to all probable requirements, It was 
rumoured, and the rumours were accepted, that several 
steel rail mills would shut down, but they were contra- 
dicted by telegraph by the proprietors, who stated that 
they had orders which would engage their capacity for 
two to three months to come. Teer the past week 
——— covering between 500 and 600 miles have 
been brought to the attention of rail makers, and they 
believe, if noserious disturbing influences outcrop during 
the coming two or three months, a very large amount of 
work will be presented for execution next year. The 
manufacturers of finished iron are generally well en- 
gaged for two months to come, but in consequence of the 
very large capacity prices have a downward tendency, 
and competition is exhibiting itself in the cutting of card 
rates. Pittsburgh manufacturers are underselling the 
entire country, and are quoting their rate 2.;%,, which, 
with cost of freight to this market, makes iron delivered 
here at 2.,%%; dols. Building operations are being 
actively prosecuted and the demand for nails active, 
card rates maintained. Requirements for structural 
iron are numerous, but are held in check until the pre- 
sent fluctuating tendencies have reduced prices. Angles 
are quoted at 2.8; tank iron 2.8; beams 4 cents ; Bes- 
semer pig 23 dols. ; Scotch iron, Eglinton 22.50 dols, 
The demand for foreign iron is moderate. Importers 
are negotiating with domestic consumers for large 
shipments during the first quarter of the year. The 
report of the Tariff Commission is completed. This, 
and the question of revival of American shipbuilding 
and a reduction of internal revenue taxes to the extent 
of 135,000,000 dols. per annum, are the three questions 
which will occupy the attention of Congress during its 
next session. ilroad earnings for the past two 
weeks are large, and in many cases show a marked 
improvement. There are agitations in several trades 
for an advance in wages. An attempt was made by 
the miners in Western Pennsylvania to advance wages 
from 3} to 4 cents per bushel. Employers recognise the 
necessity of a oletins in wages all round. They 
justify it on two grounds; first, in the cost of products, 
and second, in decline in cost of living growing out of 
the abundant crops. Labour, on the other hand, is dis- 
contented even with present rates of compensation, and 
manifests its discontent by a refusal to concede to any 
reductions proposed. 





FOREIGN TECHNICAL LITERATURE. 

THE Overland Summary (Calcutta, November 7) says 
that the bridgeoverthe River Attock is making progress, 
the iron-work of the first two spans being completed, 
and that of the third and fifth advancing favourably. 
The bridge will consist of five spans, two of 308 ft. 
each, and three of 257 ft. The main pier will be pro- 
tected by a massive cutwater of masonry about 100 ft. 
high, as the flood level in the river occasionally rises as 
much as 67 ft. It is hoped that in another year the 
train will run into Peshawur without a break all the 
way from Lahore, 


M. Baclé contributes to Za Nature (Paris, December 
2) a long article on the proposed Tehuantepec Ship Rail- 
way of Captain Eads. He gives a résumé of some of 
Captain Eads’ previous achievements, and of the facts 
already published relating to his latest and most 
ambitious undertaking. M. Baclé gives his opinion in 
favour of floating the vessels in tanks of water, placed 
upon the trucks for conveyance, considering that the 
advantage of greater safety to the ships would counter- 
balance the additional weight to be carried. An 
illustration of a vessel drawn by locomotives gives a 
striking idea of the proposed system for the benefit of 
general readers, 


Referring to the increased production of Bessemer 
steel in the United States, the American Engincer 
(Chicago, November 10) extractsthe following data from 
the Directory of the American Iron and Steel Associa- 
tion. In March, 1880, there were 11 works in 
operation, with 22 converters, of a capacity of 138 
tons. The average annual output of each converter 
was 56,818 tons, giving a total annual production of 
Bessemer steel of 1,250,000 tons. In July, 1882, there 
were 14 works, with 36 converters, of 254 tons 
capacity ; the average annual production per converter 
had risen to 59,722 tons, and the total annual capacity 
of the works to 2,150,000. This shows an increased 
capacity, in a little over two years, of more than 70 
per cent. 


The Bulletin du Musée Commercial (Brussels, Nov. 5) 
quotes from Hisenbahn an article on the Roumanian 
Railways, from which it appears that in consequence 
of a bill voted by the Chambers, a sum of not more 
than £15,680,000 is to be expended on the construction 
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of new secondary lines. These are divided into three 
groups; the first, which has a total length of 1794 
miles, is to be completed by the end of 1884; the 
second, of a total length of 314 miles, is to be begun 
next year, and completed by the end of 1885; and the 
third is to be begun in 1885, and comprises a distance 
of a little over 185 miles. The earthworks and laying 
down of track are to be done by the military engineers, 
and only the constructions are to be open to tender. 
As far as possible, native material is to be employed 
in the works. As Roumania already possesses 915 
miles of railway in working order, and 151] miles in 
course of construction, she will —when these additions 
are finished—have a very complete railway system. 





The Scientific American Supplement (New York, No- 
vember 18) furnishes details of a mining tunnel which is 
at present being constructed in Clear Creek, county 
Colorado. It will pierce the Rocky Mountains, and 
when completed will have a length of 25,200ft. The 
work is being carried out by the Atlantic Pacific 
Tunnel Company, and is intended to open up at a con- 
siderable depth a number of mines which are at present 
being worked from the surface, but which, it is 
believed, will be found to increase in value at a depth 
far below the line of the tunnel. This will pass nearly 
under the summit of Gray’s Peak, commencing at the 
foot of Kelso Mountain, at a point not far , Se the 
spot where silver was first discovered in Colorado. 
The works have been already commenced from both 
ends, and on the Atlantic side have been advanced 
about 1,500 ft. No timbering is required, with the 
exception of a few feet at the commencement. It is 
believed that before long sufficient mineral will be 
obtained to pay the working expenses of the tunnel. 





The Railway Age (Chicago, November 2) say that 
the Chinese Government is actually going to lay down 
arailway of its own, from the coast of Formosa to the 
sugar districts. The material and rolling stock used 
will be those of the short-lived railway from Shanghai 
to Woosung, which was laid down by Englishmen, and 
after epee, Paory allowed to work for only a few 
weeks, was bought by the Government and torn up. 

The Northern Pacific Railway is to run for some 
hundreds of miles under the shade of trees, planted to 
protect it from storms and snowdrifts on the open 
prairies. The company has set a large force of men to 
work at planting them, and is offering every induce- 
ment to the settlers on its property along the line to 
cultivate forestry. 

An attempt made with the new Fontaine locomotive 
on the Canada Southern Railway, to beat all previous 
time records, failed, owing to the persistent heatin 
of the boxes. The speed of one mile per minute could 
not be exceeded, nor long maintained. On the other 
hand, the Shore Line express on the Boston and Provi- 
dence Railroad has lately done eighty miles per hour 
on a straight track. 

The same journal for November 9, referring to 
the American railway construction of the present year— 
which up to the end of October amounted to 9,143 
miles, considers that 1882 will stand as a year of rail- 
way construction, not only entirely unprecedented in 
the past, but (according to present appearances) not 
likely to be equalled for several years to come. Track 
has been laid on 293 different lines in every State and 
territory in the Union, with the exception of four. The 
record for October shows 1068 miles completed, and 
the year’s work will, it is believed, be between 11,000 
and 12,000 miles. 








A GLASS-BLOWING MACHINE. 

Tue growing demand for glass bulbs and mercury 
umps created by the introduction of the electric 
incandescence lamp, has called into existence a very 
ingenious apparatus for shaping heated glass much 
more quickly and effectively than can be done by the 
hand and mouth of the ordinary skilled glass-blower. 
The new machine is the joint invention of Mr. Frank 
Wright and Mr. M. W. W. Mackie, electrical engi- 
neers, London, and is likely to prove of great value in 
reducing the cost of incandescence lamps. It is so 
simple in its action, and does the work so well, that 
we are forced to wonder why a similar machine has 
not been invented before. Perhaps, however, the 
demand for plain bulbs and glass _— for scientific 
purposes was never till now sufficient to lead inventors 
to the problem. Messrs. Wright and Mackie are 
fortunate in having solved it in so practical a manner. 

The action of the machine will be understood from 
the illustrations on page 551, Fig. 1 being a side 
view, Fig. 2 a plan, and Fig. 3 a transverse section 
along Z Z. On a metal bed like that of an ordinary 
lathe are fitted two headstocks B and C, one of which, 
B, is fixed, while the other, C, is capable of being slid 
to and fro by a rack and pinion worked by a handle D. 
Each headstock is fitted with a tubular mandrel E and 
F; the mandrel E being revolved by a belt from a 
motor, and E being also revolved at the same speed 
by gearing from E, 





The gearing for this purpose consists of a horizontal 
spindle G, carrying a pinion e driven by a toothed 
wheel on E, and another pinion f driving a toothed 
wheel on F. The pinion / is fitted with a key or 
feather on the spindle G so that it must revolve with 
it, but may slide freely along it with the headstock C. 

At the end of each headstock is fixed a tube H and 
K, closed at their outer ends but communicating 
freely with the respective tubular mandrels, and to 
each of the tubes H and K there is a communication by 
a flexible tube A and k from a reservoir of compressed 
air, each communication being provided with a cock 
or valve enabling the operator to open or close it at 
pleasure. 

Between the two headstocks B and C is fitted a slide 
M, which can be moved along the bed of a rack and 
pinion worked by ahandle N. On the slide is fitted a 
transverse slide O carrying a blowpipe P, which may 
be double, as shown, and supplied with gas and air by 
flexible pipes p provided with valves and stop-cocks 
to regulate the blast. The blowpipe turns on a 
vertical axis on the slide O, enabling the flames to be 
directed on the glass at any angle. 

Each mandrel E E is fitted with a chuck R S at its 
inner end, to grasp the glass tubes inserted into it. 
The chucks are lined internally with soft elastic pack- 
ing, such as felt or caoutchouc, and are arranged to 
clamp a tube without straining it unequally, while at 
the same time it prevents the escape of air from the 
hollow mandrel. The body of the chuck is of iron, 
which dissipates its heat rapidly, and shuts up square 
on the glass tube inserted. 

To work the machine a glass tube or rod T is inserted 
into and clamped in the two clutches R,S, and caused 
to revolve by starting the mandrels. The blowpipe 
flame is then directed on any part of it, and the heated 
part is drawn out thinner or pressed in thicker by 
moving the headstock C away from or towards B. By 
admitting air under pressure into either or both of the 
pipes H, K, the glass tube can be blown at the heated 
part into a bulb, which can be readily lengthened or 
flattened by moving the headstock C. The air is sup- 
plied by a bellows feeding a reservoir, which keeps an 
equal pressure, and the supply can be regulated, as we 
have said, at will. 

In the same way two glass rods or tubes can be 
joined to each other by clamping the pieces in the two 
chucks, and bringing the free ends together while they 
are heated by the blowpipe. This operation is a tedious 
and expensive one when done by hand ; and it requires 
great skill on the part of a blower to make even a 
clumsy joint between two long tubes. But with the 
new machine a neat joint can be made by an unskilled 
person in a very short time, a fact which will materially 
reduce the cost of many mechanical snd philosophical 
glass instruments. Incandescence lamps, glass mercury 
pumps, and vacuum tubes, as well as such household 
articles of glass as candlesticks, and so on, can be 
made by Messrs. Wright and Mackie’s apparatus with 
great facility after a little practice. 

The machine has come into the hands of the Hammond 
Electrical Light Company, and a large factory is 
now being prepared for its construction and opera- 
tion. The chief employment of the machine will 
doubtless be in the manufacture of electric incan- 
descence lamps ; but small machines of the same kind 
will also be useful to physicists and chemists. 








SINKING SHAFTS FOR COAL MINES. 

At the fourth meeting of the session of the Institution 
of Civil Engineers, held on Tuesday the 5th of De- 
cember, Sir W. G. Armstrong, C.B., F.R.S., President, 
in the chair, a paper was read “On the Sinking of two 
Shafts at Marsden, for the Whitburn Coal Company,” by 
Mr. John Daglish, M. Inst. C.E. 

The author sketched briefly the geological character of 
the North of England coalfield, adjoining the sea coast. 
Hethen proceeded to describe the method of procedure 
adopted in the first instance at the Marsden winning, 
namely, pumping the water during the sinking in the 
ordinary way by three powerful engines actuating two 
sinking sets of pumps 30 in. in diameter, and three sinking 
sets 20in. in diameter. By means of these over 12,000 
gallons of water per minute were raised, being a larger 
quantity than had ever previously been pumped at one 
mine. Numerous largelgullets weremet with in the sinking 
in the limestone. At a depth of 150 ft. from the surface 
the quantity of water overcame the capacity of the pump- 
ing appliances, and being strongly saline, indicated that 
there was an influx from the sea, which was onl 
400 yards distant. It was then decided to adopt the Kind- 
Chaudron process, which had been for some time in 
successful operation in Belgium and in France. The 
author described this process at length; it consisted first 
of a modification of the system of boring small holes, ex- 
tensively introduced by Mr. Kind in various parts of the 
world, and adapted to sinking pits of large diameter. At 
Marsden the shaft was 14 ft. 6in. indiameter. Secondly, of 
the lowering in of a cast-iron tube of rings of metal the full 
size of the pit, earefully bolted together and water-tight. 
The bottom ring was made telescopic when it reached the 
bottom of the pit ; the remainder of the tube slid within 
it, and compressed a ring of moss by its weight (in the 
case of the Tsien sinking nearly 500 tons), from about 
5 ft. into 1 ft. in thickn’ss, forming a perfectly water-tight 
oint at the bottom of the pit. The water was then drawn 





yee buckets, and subing resumed in the ordinary way. 
At Marsden, two shafts had been successfully sunk in 
this way, and coal was now being extensively worked and 
brought up the shafts, which were quite Numerous 
tables were given of the rate of pr and of the cost of 
the works. Each pit occupi pm or a year and a half 
in sinking and completing through the water-bearing 
magnesian rock. 


THE PARIS GAS SUPPLY. 
To THE EpiTorR or ENGINEERING. 

Srr,—In your article in yesterday's ENGINEERING on 
‘‘The Paris Gas Supply,” I notice some errors which are 
likely to be misleading. 

You say that the two centimes tax yielded twenty 
millions of francs to the Municipal Budget in 1881. This 
is impossible, for the company made only 260 millions of 
cubic metres of gas. Asamatter of fact this impost of 
two centimes cost the Paris Gas Company 4,501,193 
francs instead of twenty millions. In addition to the 
two centimes tax the Municipality, as you pointout, have 
a share in the profits. This in 1881 amounted to 13,700,000 
francs, or 5.2 centimes per cubic metre. The Paris Gas 
Company is said to be selling gas at 6s. 10d. per 1000 cubic 





feet. Thisis the price paid by the private consumer. 
The average price in 1881 received by the company per 
cubic metre sold was 25.48 centimes, or abour 5s. . per 


1000, but if we deduct the municipal charges 2.01 centimes, 
and the share in the profits 5.21 centimes, we find that in 
reality the company has only received 18.26 centimes, or 
about 4s. 1d. per 1000. 

It must be confessed that 4s. 1d. is a very high price to 
pay for imperfectly purified gas of 14-candle power, and 
there is a reasonable foundation for the complaints of the 
Parisian gas consumers, but the solution of the difficulty 
appears no nearer at hand than when the agitation was 
first started, for the Municipality does not appear to be 
willing to part with the enormous revenue the gas com- 
pany yields to it—so it is difficult to see where the 
Municipality could elsewhere raise the money ; for the 
ingenuity of the Parisians in inventing new imposts must 
be pretty well exhausted by this time. 

In your article you further say, “To-day the gas com- 
panies could afford to make and supply to consumers 
almost for nothing and realise good dividends from the so- 
called waste products.” In the case of the Paris Gas Com- 
pany, these so-called waste products (tar and ammonia) 
—— 5.3 per cent. of the whole revenue of the company. 

ow the Paris Gas Company could pay good dividends 
with 5.3 percent. of its present revenue is a problem far 
more difficult of solution than the famous “‘ question du gaz” 
now agitating the Parisian gas consumers. he present 
contract between the Municipality and the Paris Gas Com- 
pany is, I believe, a direct bar to improved manufacture, 
and to the proper developments of the gas industry in 
Paris. I would suggest the following arrangement, which 
would give the Paris consumers gas at 3s. 7d. per 1000 or 
less: The present contract to be cancelled, and the com- 
pany placed under regulations similar to those in practice 
in London, viz., sliding scale, auction clauses, and regula- 
tions better insuring candle power (16 candles) and purity, 
the initial price to be 15 centimes per cubic metre, and 
the standard dividend 10 per cent. 

Taking the accounts of 1881 as a basis we should have 
the following as the working results per cubic metre. 


Expenditure. Revenue. 

— cent. aa cent. 
Manufacture ... 12.66 Gas ... 15. 
Distribution ... 1.05 Coke... 6.86 
Management .. 4.77 Tar ... 1.23 
Taxes ps 29 Ammonia 1.00 
Dividend ... 6.93 Sundries ... 1.77 
Balance 16 —— 

a 25.86 


25.86 
In 1881 ammonia only yielded .688 centimes per cubic 
metre gas sold, but the Parisian Gas Company does not 
wash its gas for ammonia, prefering to sell it to the gas 
consumers in the shape of gas. By washing, the revenue 
for this product could easily be brought up to 1 centimes 
per cubic metre. 


December 2, 1882. 


[In placing the profits derived by the Paris Municipality 
from the sale of gas at about 20,000,000 francs, an error 
was made in the article to which our correspondent refers, 
in not adding the share in the actual profits to the revenue 
arising from the octroi. The total amount, according to 
our correspondent’s figures, was, for 1881, over 18 
millions of francs. It is scarcely fair to assume an 
average price of 4s. 1d. per 1000 ft., when the private 
consumers, who are most interested in the reduction of 
their gas bills, pay 6s. 10d. per 1000. In estimating the 
value of the bye products our correspondent, in the earlier 
part of his letter, omits to include the coke, which is sold 
at about 30 francs ver ton in Paris, and according to a 
recent report of M. Alphand to the Paris Municipal 
Council, the net cost of gas, allowing for the sale of bye 
products, is only .04 francs per metre, or about 11d. per 
1000 ft. In Bordeaux the gas company supply the 
Municipality at about 14d. per 1000. Under the probable 
increasing pressure of competition from electric lighting, 
we think that these figures encourage the hope that very 
large reductions are still possible in the price of gas.— 
Ep. E.]. 


I am, Sir, yours obediently, 
Lewis T. WRIGHT. 








GERMAN WirE.—The German establishments engaged 
inthe manufacture of wire are now overdone with orders, 
this being due tv the fact that Russian importers, in view 
of the impending advance in the Russian customs tariff, 
are accumulating large quantities of German wire. 
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THE FERRANTI DYNAMO MACHINE. 
To THE EDITOR OF ENGINEERING. 

Srr,—We wish to correct one small error in the able 
article on the Ferranti machine in your impression of the 
ist inst. The Ferranti Company is a limited company 
trading as Ferranti, Thompson, and Ince (Limited). We 
correct this, as we do not wish the public to think it is 
Sir William Thomson’s name that appears in our title, 
although Sir William is interested in the undertaking. 
The Hammond Company do not possess the exclusive 
right to use the Ferranti machine in this country, they are 
merely the sole agents for the sale of the machine in the 
— of the country not covered by their Brush 
icenses, and this company retains those portions (which 
include the metropolis) in their own hands to deal with as 
may be most desirable. 

Yours obediently, 
FERRANTI, THOMPSON AND IncE, Limited. 

December 4, 1882. 








THE WILKINSON TRAMWAY LOCOMOTIVE. 
To THE Epitror OF ENGINEERING. 
Str,—Having lately seen several statements in your 
paper in reference to the Wilkinson tramway locomotive, 
which certainly do not agree with our experience of its 
working, I beg to hand you statement of working ex- 
mses of four of them now running on our Wigan and 
emberton line, which, by the way, is not one of the best 
to work, as there are gradients of 1 in 16, 1 in 19, and1 
in 21, with scarcely any level parts in its entire length, and 
would ask if you will have the kindness to give the 
ublicity to it which I think is only due to Messrs. Wil- 
ious and Co., the builders of the engine. 
Total distance run during nine months ending October 
31st, 37,564 miles. 
Cost of maintenance, including fitters’ £ s. d. 
lm pe one new set of wheel tyres 
and returning old ones, &c. (or equal 
to .42d. per mile run)... 
Working expenses for one week 
engine : 
Miles run in seven days... 
Drivers’ wages... be es a: 
Cleaners’ wages (half) one man to two 


of No. 3 
410 


engines ... ea = ee a 
Coke, 324 cwt. (common furnace), at 
13s 


Water 2000 gallons at 1s. per thousand 
Oil, 7 pints at 3s. 6d. per gallon 
Tallow, 6 Ib. at 6d. per pound... oe 
Waste “y cleaning, 10 lb. at 2d. per 
un ahs % Bes = ¥ 
Depreciation at the rate of 15 per cent. 
on first cost of engine at 5s. 9d. per 


day tol) ee 3 


613 1 
Repairs on 410 miles at .42d. per mile 0 14 if 
(or say 3.75d. per car mile run). 
J. Y. Matson, 

Wigan. Manager and Secretary. 
>» P.S.—No repairs of any kind have been required to be 
done at the {boiler up to date, and from all appearances 
none will be required for a long time 

[We have also received from Messrs. Marple and Co., 
of 240, Dashwood House, New Broad-street, E.C., the 
owners of the foreign patents for the Wilkinson engine, 
a letter recapitulating the facts stated in Messrs. 
Wilkinson’s letter published on page 509 of our issue of 
the 24th ult.—Ep. Ej 








STEAM WINCHES. 
To THE EDITOR OF ENGINEERING. 

Srr,—In these days of increasing steam pressures at sea 
it is becoming a very serious difficulty not to have the 
means of effectually reducing the steam pressure on steam 
winches, steering engines, distilling, warming, and cook- 
ing apparatus. Can you or any of your readers inform 
me if such a thing in a reducing valve which will really 
fulfil the condition of reducing the pressure from, say, 
120 Ib. to 40lb. when the lower pressure steam is not 
wanted continuously ? 

I have tried quite a number of reducing valves, and 
have invariably found them far from satisfactory. 

I am, Sir, yours very faithfully, 
JOHN G. CAMERON, 
Managing Engineer Wilson Line 
Hull, Nov. 30, 1882. Sreasans, Hull. 
BRAZING BAND SAWS. 
To THE Epitor oF ENGINEERING. 

Sir,—There appears to be a growing fashion for brazing 
band saws with gas blowpipes, and as a maker, I am con- 
tinually being asked for apparatus for this purpose. It is 
not possible to reply privately to all, and no doubt some 
information on this point will be useful to your readers. 

If gas is once used to braze a band saw its use is con- 
tinued as a matter of convenience, and after a short time 
breakages gradually increase in number. As these do not 
occur exactly at the joint no blame is attached to the use 
of gas, and the cause of continual failures is rarely if ever 
discovered. It is well known that a gas flame not only 
scales steel deeply, but also destroys the nature by burn- 
ing the carbon out, and this occurs specially at the edge 
of the flame. Band saws brazed by gas almost invariably 
break again at a point some little distance from the 
previous fracture, at the point where the outer edge of 
the flame has damaged the metal. 

A large proportion of the users seem to be completely 
puzzled as to the method of repairing easily. The only 
really satisfactory way is to make a thick heavy pair of 











tongs bright red-hot and clamp the joint with them. The 
heat melts the spelter instantly and makes a good joint 
without scaling or damaging the steel. For a joint which 
has to stand constant heavy strains and bending, itis better 
to use an alloy of equal parts of coin silver and copper, 
melted together and rolled out thin. This alloy never 
burns, cannot be overheated, and makes first-rate joints 
which will stand hammering and bending to almost any 
extent. T am, yours truly, 
Museum-street, Warrington. THOMAS FLETCHER. 








NOTES FROM THE SOUTH-WEST. 

Swansea Wagon Company (Limited).—In the High 
Court of Justice (Chancery Division) on Saturday, before 
Mr. Justice Chitty, a petition was brought forward for the 
sanction of the Court to a reduction of capital of this 
company. It was stated that the reduction would in no 
way affect the creditors of the company, and that the 
liabilities of the company were inconsiderable as com- 
pared with the assets. The capital was 200,000/., consist- 
ing of 20,0007. 10/. shares fully paid up, and 2000 10/. pre- 
ference shares. The company some years since lost 
50,000/. It was proposed to reduce the capital as follows : 
Two thousand 10/. preference shares, 9725 ordinary shares 
of 4% each, fully paid up, and 10,275 ordinary 4/. shares 
unissued, thus reducing the capital to 100,000%. Mr. 
Justice Chitty made the order asked for. 


Newport.—There has not been quite somuch pressure with 
regard to coal shipments, but, nevertheless, a good average 
business has been done. Prices are firm, and coalowners 
have little fear of being actively employed in 1883. Pig 
and manufactured iron are dull ; and fresh orders for 
steel rails are difficult to obtain at good prices. The 
works have still, however, some good contracts on hand. 
Parcels of rails, &c., have been sent during the week to 
the following ports : Melbourne, 2265 tons ; Boston, 1500; 
tons ; Aarhuus, 1280 tons; and Parranquilla, 385 tons. 
A moderate quantity of iron ore has come to hand, but 
the demand for next year has not perceptibly improved. 
Last week’s clearances comprised 42,241 tons of coal, and 
5430 tons of iron. The imports consisted of 16,966 tons of 
ore from Bilbao, and 1440 tons from other sources. 


The Ynyswen Collsery.—Mr. J. Alexander sold by 
auction, at Cardiff,on Saturday, the Ynyswen Colliery, 
including plant and machinery. The property, which is 
in the Rhondda Valley, was owned by the late Mr. S. W. 
Kelly, of Cardiff. It comprises the Abergorky seam of 
coalfunder part of Glynmock Mehaf Farm, and contains 
eighty-one acres held under a lease from the Earl of 
Dunraven for the term of sixty years from May 1, 1870, 
subject to a royalty of 8d. per ton of 2520 lb. upon coal, 
a surface rent of 2/. 10s. per annum, and a dead rent of 
251. per quarter, with a way-leave of 1d. per ton upon all 
foreign minerals also conveyed over the lands leased. The 
colliery had been successfully worked (by level) for 
several years, but still contained an area of about thirty- 
five acres of unworked coal. The colliery was purchased 
by Mr. Howell Jones, Cefn, Merthyr, for 1600/. 

The Rhymney Valley.—The house coal trade all along 
this valley continues good upon the whole. There seems 
to be a slight improvement also in the coke trade, but 
prices are very low. 

The Barry Dock Scheme.—The promoters of the Barry 
Dock and Railway have not yet allotted their capital ; 
but it is stated that the amount is fixed at 500,000/., and 
that of this 150,000/. will be allotted to the local ship- 
owners. 


Swansea.—The trade of this port has been rather brisker. 
Last week’s imports comprised 7034 tons of mineral of 
various descriptions. 


Taf Vale and Rhymney Railways.—It has been currently 
reported in Cardiff that a treaty of alliance has been 
entered into between the Marquis of Bute and the Taff 
Vale and Rhymney Railway Companies. 


High Speed’on the Great Western.—It is stated that the 
Great Western Railway Company intends putting on a 
new express train between Bristol and Paddington in the 
spring, which will accomplish the journey in about two 

ours, 


Doubling the Portishead Railway.—Arrangements have 
been made for doubling the Portishead Railway between 
the junction with the main line and Clifton Bridge Station, 
and the tender of Messrs. J. Durnford and Son, of Bristol, 
has beer accepted for the works. The doubling of the 
line will greatly facilitate its working. 


Cardiff.—The steam coal trade remains quiet. Large 
household coal is in heavy demand, and sellers have some 
difficulty in keeping pace with the requirements of con- 
sumption. There is no alteration to note in connexion 
with patent fuel. Last week’s clearances comprised 
124,253 tons of coal, 485 tons of iron, 2664 tons of patent 
fuel, and 1000 tons of coke. From Bilbao there arrived 
12,628 tons, and from other places 3211 tons of ore. 

Dock Works at Cardiff.—The contract for the construc- 
tion of the Roath Dock Works has been let to Messrs. 
Nelson, of Carlisle. 


Injunction against a Railway Company.—In the Chan 
cery Division on’ Wednesday, Mr. Justice Chitty heard 
the case, Great Western Railway Company v. the Swin- 
don and Cheltenham Railway Company. This was a 
motion for an injunction to restrain the defendants from en- 
tering or continuing upon lands belonging to the plaintiffs, 
in the parishes of Swindon and Lydiard Millicent, Wilts, 
and from putting in force any of the powers of the Swin- 
don and Cheltenham Extension Railway Act, 1881, or 
of the Lands Consolidation Act, 1845, in relation to the 
compulsory taking of lands, or any easement therein, until 
the capital of the defendants should have been fully sub- 
scribed. His lordship, after discussing in a lengthy 





judgment the defendants’ special Act of Parliament, and 
the provisions of the Land Clauses Act, 1845, incorporated 
therewith, granted the injunction. 





Tue InstiTUTION OF Civi, ENGINEERS.—At the meet- 
ing on Tuesday, December 5, Sir W. G. Armstrong, C.B. . 
ERS. President, in the chair, it was announced that the 
Council had recently transferred William Edward Hens- 
lowe, Henry Rigg, William Hanbury Pettingal Sherman, 
George Eastlake Thoms, Reginald Foster Ward, and John 
Hatton Wilson to the class of members ; and had admitted 
Walter Allen, James Henry Anderson, Walter Duncan 
Barrow, Norris Garrett Bell, Louis Herbert Butcher, 
Ernest Romaine Callender, Edmund Charrington, Edward 
George Clark, Stephen Butter Cottrell, David George 
Phillips Davies, Louis Marie Theodule Devéria, 
Francis Charles Dixon, Hugh Copner Wynne Edwards, 
Robert David Fitz-Gerald, George Wadham Floyer, 
John William Gardner, Alfred John Gillingham, John 
Gladden, Robert Maynard Gloyne, Horace Mark Gre- 
gory, William Wylie Grierson, Frank Herbert Hebble- 
thwaite, George William Higham, William Wykeham 
Jacomb, William Alfred Jenkin, William Hemming 
Jones, Riyosaku Kuri, Frederic Nix Latham, Frank 
Robert Leith, Frederic William Macaulay, Stephen 
Martin-Leake, Warine Ben Hay Martindale, George 
Vincent Maxted, Charles Erskine May, Richard More- 
land (tertius), George Thomas Murray, Frank Crumpton 
Nunn, John Frederick O’Connor, Adolphe Ernest Orr, 
Francis Adolphus Pawley, Henry Etienne Pellereau, 
Oswald Pennington, Reginald Seymour hag 6 William 
Joseph Reilly, George Richard Richardson, John Arthur 
Saner, Percy Edward Scrutton, George Herbert Shaw, 
Ernest Headly Sprague, Ernest Albert Strickland, Percy 
Crosland Tempest, Edwin Bailey Thomas, George Wil- 
liam Thompson. Edgar Charles Thrupp, Valery Theobald 
Guilleume de Vismes de Ponthieu, Thomas Robert John 
Ward, Walter James Weightman, and Charles Arthur 
White as Students of the Institution. At the first monthly 
ballot of the session 1882-83, John George Henry 
Collister, G. I. P. Railway, Bombay; James Edmund 
Fitzgerald Coyle, Dunedin, N.Z.; Edward Bayzand 
Ellington, Managing Director, Hydraulic Engineering 
Company, Chester ; Anthony George Lyster, Dockyard, 
Liverpool ; John Edward Mammatt, Leeds; Edward 
Emmerson Oliver, Ex.-Engr., P.W.D., India; John 
Price, General Manager, Palmer’s Shipbuilding and 
Iron Company, Jarrow-on-Tyne ; osé Americo 
dos Santos, Rio de Janeiro; George E. Waring, 
Jun., Newport, R.I., U.S.A., were elected Members ; 
David Angus, Edinburgh ; Edward Drake Baring-Gould, 
Kilauea, Hawaiian Islands ; William Townshend Batten, 
Stud. Inst. C.E., Gas Co., Leighton Buzzard ; Ranson 
Colecome Batterbee, Conde d’ Eu Railway, Brazil ; 
William Reid Bell, Westport Coal Co., Nelson, N.Z. ; 
John Richard Boger, Alexandra Dock Works, Hull; 
Alexander Cunningham Boothby, Kirkcaldy ; George Cecil 
Herbert Brown, Stud. Inst. C.E., Severn Tunnel Rail- 
way, Mon. ; Alexander Fairlie Bruce, Lombard Street ; 
Andrew Duncan Cairns, Tyne Piers Extension Works, 
Tynemouth; Marcelin John Chabrel, Assistant Engr., 
P.W.D., India; Timothy Augustus Coghlan, Har- 
bours and Rivers Department, Sydney, N.S.W.; 
Edward George Cronin, Department of Roads and 
Bridges, Sydney, N.S.W.; John George Davidson, 
Crinan Canal, N.B.; Charles Abraham D’Ebro, Mel- 
bourne, Australia; Paul Ewens, Cheltenham; Edward 
Brocklehurst Fielden, Stud. Inst. C.E., Red Hill; 
Edward William Perceval Foster. Ex.-Engr., P.W.D., 
Bengal; Percival Fowler, Stud. Inst. C.E., Campden 
Hill; Robert James Frecheville, Inspector of Mimes, 
Truro; Henry Francis Burnes Frost, Stud. Inst. C.E., 
P.W.D., Bengal; William Hayden Gates, Stud. Inst. 
C.E., Resident Engr., Charnwood Forest Railway ; 
Duncan George, Stud. Inst. C.E., P.W.D., Bombay ; 
George Gregory, G.I.P. Railway, Bombay; Alberto 
Joseph Pimentel Hargreaves, Oxford-terrace ; Francis 
Bradstreet Heaphy, Radnor-place ; Charles Hopkinson, 
Manchester ; Andrew John Hudleston, Stud Inst. C.E., 
Grays, Essex; Joseph William Jenkinson, Adelaide ; 
Alexander Anderson Kya, Stud. Inst. C.E., Kenilworth ; 
Samuel Petty Leather, Corporation Gas Works, Burnley: 
Robert Charles Longridge, Knutsford; Ernest du Bois 
Lukis, Sentein Mines, France; Isaac Shepherd McKie, 
Southport; Kiyoshi Minami, P.W.D., Tokio, Japan; 
Radhica Prosand Mookerjee, Bhowanipore, Calcutta ; 
Walter Campbell de Morgan, P.W.D., Madras; Louis 
Neville, Glastonbury; Alfred Cornelius Newcombe, 
P.W.D., India; William Edward Newham, P.W.D., 
India ; George Victor Pont, East Indian Railway ; Richard 
Popkiss, Nawalapitiya, Ceylon; Edward Quick, Stud. 
Inst. C.E., Westminster; Howard Rich, Queen’s Gate 
Terrace; John Newman Robinson, Stud. Inst. C.E., 
P.W.D., India; Davis James Ross, Engineers’ Office, 
tuildhall; Ernest Samuelson, Banbury ; James Charles 
Shears, Stud. Inst. C.E., Bankside ; Walter Shellshear, 
Stud. Inst. C.E., Railway Department, Sydney ; 
Edmund Caswell Bowyer Smijth, 8. Australia ; Edward 
Felix Stephens, Leicester ; Thomas William Stone, South- 
port; John O’Brien Tandy, L. and N. W. Railway, 
Crewe; Emilio Mitre y Vedia, Buenos Ayres; Henry 
Wesley Voysey, Stud. Inst. C.E., Metropolitan 
Railway, Harrow; Thomas Alexander Wate, D.P.W,, 
Canada; Henry Edward Weaver, Rio de Janeiro; 
William Butler Whitakerf Argentine Gas Co., Buenos 
Ayre; George Whitehouse, Stud. Inst. C.E. A.K.C., 
Mexico; and Thomas Brown Younger, Gas Works, 
Georgetown, British Guiana, Associate Members, and 
Frederick Attock, Lance. and Yorkshire Railway, 
Manchester; Allan Joseph Champneys Cunningham, 
Major R.E., Beckenham; Farnham Maxwell Lyte, 
Putney ; Henry Coddington Meyer, New York ; Henry 
Moreland, Port Officer, Bombay; and John Eardley 
Yerburg, Spalding, Associates. 
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THE CORINTH CANAL. 

From a lecture delivered some time ago by C yeneral 
Tiirr before the Hungarian Society of Engineers and 
Architects on the subject of the proposed canal across the 
Isthmus of Corinth, we extract the following particulars : 

From the earliest times the Gulf of Corinth has occupied 
a prominent position in Greek history ; extending into the 
very heartof Greece, and being separated by only a narrow 
isthmus from the Gulf of Augina, it has always presented 
the most direct line of communication between the East 
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Gulf of Athens. The isthmus, according to their report, 
formed a natural dyke against the encroachment of 
the waters of the Gulf of Corinth, and the consequence 
of carrying out such a foolhardly scheme as cutting 
away this powerful barricr, would be that A®gina and the 
neighbouring islands would be flooded and irreparably 
lost to the world. 

According to the testimony of Dio Cassius, which is 
confirmed Suetonius and Plutarch, Julius Cesar, 
who founded the Colonia Julia Corinthus, on the site of 
the demolished town of Corinth, commissioned an engi- 
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and West, the difficulties of navigation round the Pelopon- 
nesus being so serious as to prevent the early navigators 
from giving the preference to the latter route. Wealthy 
cities flanked its shores, amongst which Corinth occupied 
the first rank, being the centre of civilisation of the 
ancient world. Already in those early days there existed 
at the narrowest point of the isthmus some kind of a slip 
(diolcos) over which small craft and merchandise could be 
transported from one sea to the other, and which con- 
stituted a profitable source of revenue to the Corinthians. 

According to Diogenes Laertius, whose testimony there 
appears, under the circumstances, to be no reason to 
discredit, the idea of piercing the isthmus was first con- 
ceived as early as the year 625 B.c., by Periander, the 
then powerful tyrant of Corinth. No particulars, how- 
ever, have been preserved of this scheme. 

The history of the times posterior to that date is too 
well known. Greece was broken up into small states 
which, instead of uniting their strength, wasted their 
energies in party strife. Alexander the Great was too 
much occupied with his wars to give attention to the 
question of uniting the two gulfs by a canal, and there- 
fore, according to Strabo, it was not until Demetrius 
Poliocrates took up the scheme that the matter was again 
considered. The idea was, however, soon abandoned, as, 
according to the report of the engineers who were con- 
sulted on the practicability of the scheme, the level of the 

f of Corinth was higher than that in the 
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neer of high repute, Anienus by name, to prepare plans 
for cutting through the isthmus. The Emperor Caligula is 
also mentioned among the early promoters of the project, 
but it was the Emperor Nero to whom the honour was 
reserved to take the first serious step in the way of carry- 
ing into execution the long planned work. e himself 
turned the first sod (probably a.pD. 67), and 6000 captive 
Jews and innumerable gangs of convicts were employed 
on the gigantic enterprise. 

The progress of the work, however, was soon checked 
by the outbreak of an insurrection in Gallia under the 
leadership of Julius Vindex, and was finally altogether 
stopped in consequence of the death of the emperor, 
which followed soon after. And thus it was to our own 
century that the honour was reserved of seeing the work 
planned by Claudius Caligula and Nero actually being 
carried out. 

Encouraged by the successful issue of similar modern 
undertakings General Tiirr applied to the Hellenic 
Government for a concession, which was speedily granted, 
to excavate a canal across the isthmus. The required 
powers having been obtained the general at once submitted 
the particulars of his scheme, as set forth in the follow- 
ing statement to Count de Lesseps. 

a. The proposed maritime canal across the Isthmus of 
Corinth, ike the Suez and Panama Canals, should be of 
such dimensions as to accommodate only one vessel at a 








time, its ruling cross-section being the same as that of the 





Suez Canal. The wet cross-section of the canal thus 
would have a bottom width of 22 metres (72 ft.) with 
slopes of 14 to 1, the depth of the water being 8 metres 
(26 ft. 2 in.) 

This section only to be adopted where the cut does not 
reach the hard rock. Theslopes are to be carried up toa 
height of 2 metres (6 ft. 6? in.) above water level, at 
which level a set-back 2 metres wide is to be formed on 
either side of the cut, and the remaining depth of the cut 
sloped off with slopes of 2 to 1, or according to the nature 
of the ground. In that portion of the canal which runs 
through the hard rock the same bottom width of 22 metres 
is to be still retained, but the sides of the canal are to be 
carried up plumb to the level of the surface of the water, 
from whence they are to be continued up with a batter of 
1:10, leaving a set-back of 14 metres on either side, the 
supercumbent soft soil being excavated with such con- 
venient slopes of 1:1 to2:1as the material will allow. 

b. Curves in the canal to be made with a radius of 
2000 metres (1.24 miles). 

c. The prescribed speed of vessels traversing the canal 
to be the sameas in the Suez Canal, viz., 10 kilometres 
(6.2 miles) per hour. 

Count de Lesseps approved of the dimensions, and 
founding his opinion on the experience gained in the 
working of the Suez Canal during the twelve years which 
have elapsed since it has been open for traffic, thought 
the proposed cross-section would prove sufficient. e, 
however, suggested that manholes of ample capacity 
should be cut in the rock at short intervals to serve as 
places of refuge in, case of accident, for the crews of vessels 
passing through the canal. He also recommended that 
mooring rings should be fixed at convenient distances in 
the sides of the rock, and that bollards should be fixed 
where the banks of the canal were of soft ground. 

In consideration of the short length of the passage, 
Count de Lesseps did not think it necessary to have turn- 
out places, as in the Suez Canal the average distance 
separating such places is 10 kilometres, which is nearly 
twice the length of the proposed work. 

Immediately General Tiirr had acquired the concession 
he instructed Mr. Bela Gerster, the engineer of the 
Francis Canal in Hungary, to proceed to Corinth with a 
staff of surveyors to survey the isthmus b: tween the two 
mountain ranges which form its boundaries on the north 
and south, with the view of determining the best route 
for the proposed canal. 

Three different lines were studied and levelled. The 
first coincides with the one chosen by the engineers of 
the Emperor Nero ; its length is 6342 metres (3.94 miles), 
and the highest peak 78 metres (255 ft. 11 in.) above the 
level of the sea. 

The first alternative route is 6740 metres (4.2 miles) long, 
and the deepest cutting 73 metres (240ft.) deep. The 
second alternative route commences near Kechrias, and, 
passing through the valley of a brook called Leuka, reaches 
the other sea near New Corinth. The length of this line 
measures eleven kilometres (6.8 miles). 

Of these three lines the first, viz., the one proposed by 
Nero’s engineers, was finally decided on. It is quite 
straight, and at both mouths of the canal, where the 
currents are very slow, deep water is to be found at 200 
to 300 metres from the shore. 

The isthmus is traversed by the Geranos mountain 
range, which is 800 to 900 metres high, and its southern 
boundary is formed by the Ionian mountains, which are 
only 600 metres high. The watershed crosses the isthmus 
in a north-easterly direction, commencing at the Gulf of 
£gina, and terminating near Acrocorinthus. Its width 
is very small, and the highest point is 78 metres (255 ft. 
11 in.) above the level of the sea. For a distance of about 
4 kilometres (2.48 miles) the cutting will be through solid 
rock, the rest of the canal passing through alluvial soil, 
chiefly sand and gravel. 

There is a tortuous valley about 30 metres wide which 
commences at a point, due south-east from the present 
Bay of Kalamaki, at the foot of the ruins of the ancient 
town of the isthmus, the main direction of the valley 
being from N.W. to S.E., meeting the line of the 
middle range of mountains at an angle. On the opposite 
side of this middle range there is another valley, which 
for a short distance runs parallel to the line of the main 
watershed and then, describing a curve round the ruins 
of the ancient town, ends near the Bay of Corinth. 
In both these valleys there are several springs and wells 
to be found. The middle plateau is covered by young fir- 
trees, and the atmosphere is kept cool by sea breezes blow- 
ing from alternate directions. 

Where the isthmus is narrowest, between the two gulfs, 
a perfectly straight line can be traced showing indications 
of the ancient cutting which was commenced by Nero in 
the second half of the first century of the Christian era. 
The ancient cutting on the side near to the Gulf of gina 
has a bottom width of 40 metres (131 ft.), and approaches 
within 1500 metres of the sea-shore. The excavated 
material was deposited on both sides of the cutting and 
the banks thus formed are still well defined. There are 
several steps on the slopes of the cutting, which mounts up 
on the rock to a height of 59 metres (193 ft. 6in.) The 
cutting here is, however, only afew metres deep. On the 
opposite side of the mountains there are also to be seen 
traces ef another cutting, which ends at a point about 
2 kilometres from the sea-shore. These works, however, 
are unimportant. 

Between the ends of the two cuttings there is a row of 
wells varying in depth from 3 to 16 metres (9.8 ft. to 
52.5 ft.), and some of them measuring 5 to 6 metres 
(16.4 ft. to 19.7 ft.) in diameter. The vertical sides of 
these wells are still fin good repair, after a lapse of 
eighteen centuries. There are also on the plateau two 
gigantic reservoirs in very good condition, which will be 
utilised during the construction of the canal. 

In coneluding our description we may mention that 
along the whole width of the isthmus there can be found 
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the ruins of an ancient wall, which was erected for the 
defence of the Peloponnesus against the irruption of the 
northern nations. South of this wall the ruins of many 
an ancient town can be seen. 

The traffic in both the Gulf of Corinth and the Gulf of 
Athens is extensive, although passengers and merchandise 
are compelled to take the land route. The average 
number of steamers visiting annually the two harbours of 
the isthmus is about 450, while 1400 mail steamers and 
the same number of trading and pleasure steamers, 
together with about 300 war vessels double Cape Matapan. 
As the navigation of the Gulf of Corinth is very satis- 
factory and the prevailing winds are also favourable, it 
may be reasonably expected that the vessels, which at 
present go round Cape Matapan, will use the Corinth 
Canal ad opened. The distance thus saved will 
185 nautical miles for vessels trading between Trieste and 
Athens, or the Levant, and 95 nautizal miles for vessels 
coming from Genoa or Marseilles, the shorter route offer- 
ing a saving in fuel of twenty-four and fifteen hours con- 
sumption respectively. 

Another advantage of the Corinth Canal route will 
consist in the higher degree of safety of the short cut as 
compared with the longer route south of the Morea, the 
navigation of the waters being difficult, and to a certain 
extent dangerous, during winter and early spring. Hence 
a reduction in insurance rates may also be expected. 

The existing traffic across the isthmus is shown by 
reliable statistical data to have amounted for the year 
1880 to the total of from five to six million tons. The 
mercantile navy of Greece in 1830 consisted of 1050 vessels, 
with a tonnage of 30,000 tons, while in 1871 it amounted to 
6135 vessels, representing a tonnage of 415,355 tons. The 
toll for vessels using the canal will be one franc per 
passenger or per ton of cargo when sailing from Adriatic 
ports, and fifty centimes from any other ports in the Me- 
diterranean. The large shipping companies of the 
Adriatic have declared themselves satisfied with these 
charges. Under these circumstances it has not been 
a difficult task to get the necessary funds, thirty million 
francs in all, for the construction of this gigantic work with 
which powerful Roman emperors were unable to cope. 

The works were commenced last May. Mr. Béla 
Gerster, of the Hungarian Society of Engineers, and late 
member of the International Panama Canal Commission, 
is the engineer in charge, Mr. Soloman Gerster, of 
Budapest, the architect, and Mr. Stephen Kauser, of the 
same town, the contractor. 

We should add that we are indebted to our Hungarian 
contemporary, the Gazdaségi Mérnik, for the above 
particulars. 

Fig. 1 of our engravings shows a plan of the isthmus, 
Figs. 2, 3, and 4 are longitudinal fot cross sections of the 
proposed canal, and Figs. 5,6, and 7 are comparative longi- 
tudinal sections to a smaller scale of the Suez, Panama, 
and Corinth Canals. 


ELECTRIC LIGHTING IN MILLS.* 
By C. J. H. Woovpsury. 
(Concluded from page 486). 

IN a weaving room, on very fine work, twenty-four are 
lights replaced 292 6-ft. burners, which consume (292 ft. 
by 6 ft.) 1752ft. per hour, so one arc light represents the 
consumption of (1752+24) 73 ft. of gasperhour. A careful 
estimate shows these arc lights to be costing 64 cents an 
hour, so this arc lighting system represents gas at 89 cents 
per thousand. A similar estimate in another mill gives 
the annual cost of gas 2188 dols., and electricity at 1125 
dols., or equal to gas at 90 centsa thousand. The annual 
saving to that mill in lighting expenses by the use of 
electricity, makes a profit of 1063 dols., which represents 
6 per cent. on 17,716 dols., without making mention of 
any improvement in work or production due to that light. 
In both of these establishments the lights were used about 
450 hours per year. Other estimates give the cost of arc 
lighting equal to gas at from 65 cents upward per thousand. 
In the case of incandescent lights, the cost is more 
difficult to estimate, because they are run at all degrees 
of brilliancy, affecting both the power and the life of the 
lamp. 

The duration of the carbon filament is the uncertain 
factor in estimating the cost of incandescent lighting. I 
do not know of any instance where all the incandescent 
lamps have become worn out by the ordinary use to which 
they are subjected, so as to reach an average of their 
ultimate duration. 

The application of incandescent lighting is new, and 
the minimum guarantee of both companies may be con- 
sidered as representing two years’ ordinary use in a mill ; 
and my experience in the matter has shown that this is 
largely exceeded. 

The following records give the data of the longest time 
that I have at hand of the use of incandescent lamps ; 
yet they are far from satisfactory, because they do not 
represent the average life of the carbons; since they 
are not all broken, no true average can yet be given. 

Both the Edison and the Maxim lamps are guaranteed 
to average 600 hours; yet in the New York post office 
the average record of the Maxim lamps is stated to be 
1850 hours up to September Ist, and fifteen lamps had 
already burned 3456 hours. 

The ferry boat Jersey City, belonging to the Pennsyl- 
vania Railroad, is lighted by the Maxim lights, and their 
record has been given to me as averaging 1645 hours, and 
the lamps still burning. 

The data for the above was taken with lamps in use, 
and does not represent their ultimate endurance. 

Mr. Timothy Merrick, of Holyoke, authorises me to 
give the facts respecting his experience with the Edison 
system in the Merrick Thread Company’s mill, No. 3. 
This mill runs all night five nights in the week for fifty- 

* Paper read before the New England Cotton Manu- 
facturers’ Association, October 25, 1882, 














one weeks rl year, using light 2869 hours per annurr. 
It was lighted by 95 burners with city gas, costing 
213 dols. net, which amounted to 225.00 dols. per month. 
Ninety-five Edison B lamps (8-candle power) were substi- 
tuted for the gas. In the first 1000 hours, five lamp 
carbons had broken, and October 20th they had been in 
use 1278 hours, and 11 had broken. 

Allowing that the lamps average six months’ use, the 
annual cost of lighting is made up as follows: 

Two renewals of 95 lamps equals 190 dols. 
lamps, at 1.00 dols. ee «oes 
Interest and depreciation ... 153.50 
Six horse power, at 10 dols. 60.00 

403.50 


Monthly = = . 33.62 
Pe cost, gas... “a eh .-. 225.00 
The results from these lamps are very satisfactory, and 
certainly in excess of what would have been obtained if 
the lamps had been forced beyond their normal capacity. 
The Holyoke Water Power Company furnish water 
power very cheaply ; and the result may be interesting if 
we hold the Edison Company to their minimum guarantee; 
and also charge the dynamo with 4 lb. of coal per hourly 
horse power. 
4.78-100 renewals of 95 lamps equals 454 
lamps, at 1.00 dols. aS ae on 
Interest and depreciation ... 
30.74 tons coal, at 5.75 dols. 


Annual cost Edison light ... 


dols. 
454 


Annual cost Edison light ... 
Monthly om Re ee. a ~ 
Which is equal to gas at 65 cents per thousand. 

The mill is situated at the base of a high bank, and is 
only 11 ft. 6 in. between floors, soit is very hot in summer, 
and Mr. Merrick informed me that it would have been 
impossible to run the mill nights during the extremely 
hot season last summer, if the help had been subjected to 
the heat and vitiated air from the burning gas. 

It must be kept in mind that an instance of a mill 
running day and night is an extreme one in favour of the 
electric lights ; but the data are given and the matter can 
be estimated to suit other times of operation. 

If these electric plants were charged the proportionate 
cost of power, besides coal, the cost would be estimated 
greater than stated above. 

Improvements.—The question is frequently asked, will 
there not be improvements in electric apparatus, so that 
the light will be furnished for less cost and power? Of 
course there will be improvements, but it seems as if they 
would refer to attachments rather than the more per- 
manent portion of the apparatus. The dynamo machines 
are the most perfect instruments used in the mechanic 
arts, as they convert from 80 to over 90 per cent. of the 
motive power into electricity delivered at the conducting 
wires. It will be found essential that all dynamos have 
current governors which regulate the supply of electricity 
in proportion to the demand, without waste of energy. 

here does not seem to be any demand for a change in 
the system of wiring, in addition to what is now required 
by the insurance interests. 

In the arc lamps there is urgent need of better carbons, 
and in the incandescent lamp there is a demand for the 
highest qualities of endurance and electrical resistance. 

hese are all matters of detail, and except the first, 
refer to portions which are subject to continual renewal. 

The so-called ‘‘ storage” of electricity is a subject which 
is the object of much interest. Electricity alone, of all 
forms of energy, is used from hand to mouth, so that the 
dynamo must be equal to the greatest demand upon the 
system at any one instant. 

All forms of electric lights require uniformity in the 
speed of the dynamo, and the incandescent lights are 
especially sensitive to variations in the speed, so that it 
is frequently advisable to have a separate engine solely 
on that account. Such uniform speed would not be 
essential for the dynamo used in charging secondary 
batteries. 

In a storage battery the electricity is not accumulated 
in any manner, as is sometimes assumed, but a certain 
chemical action is produced by passing an electric current 
through the battery, and later on a counter chemical 
action nag electricity, when the battery is discharged. 

The Faure storage battery consists of sheets of lead, 
coated with red-lead and covered with sheets of felt. The 
whole is enclosed in a box, and covered with dilute sul- 
—— acid. On passing an electric current through the 

attery, the red-lead on the — side loses its oxygen, 
which combines with the red-lead on the positive side, 
the result being that one coating of red-lead is reduced to 
~ lead, and the other side changed to peroxide of lead. 

When the battery is put in use, the theory is that this 
atom of oxygen leaves the peroxide of lead on one side, 
and rejoins the spongy lead on the other side, producing 
the secondary current ; but difficulty has been experienced 
from losses due to various kinds of local action in the 
battery, such as the deposition of sulphate of lead, and 
the injury to the sheets of felt, so that the electricity re- 
gained has not been as much as is desired. 

There are several forms of secondary batteries, all of 
which are similar in principle; and one free from the 
faults due to local action would be a great boon to all 
users of incandescent lamps, for then the apparatus would 
be permanent, and its efficiency such that would insure 
commercial success. 

Safeguards of Electric Lighting.—The experience of the 
insurance companies, in regard to electric lighting, has 
constituted the subject a factor in underwriting. It is 
difficult to estimate the amount of hazard to which pro- 
perty is subjected x4 its use, because the elements of 
danger are diminished by suitable precautions. The 
hazards attending the use of the electric light have been 
over-estimated; not in numbers or magnitude, but 





because too little account has been given to the prevent- 
able nature of such occurrences. If these precautions are 
disregarded, only good luck will avert disaster. 

It is sometimes assumed by those ignorant of the facts 
that electric lighting apparatus cannot set a fire. Elec. 
tricity is no exception to other forms of energy, Al] 

ower can be converted into heat. Your mills are equally 
iable to hot bearings, whether the motive power js 
derived from the fires under the boilers, or to the head of 
water in the mill pond. 

Whenever a one states, as a principle, that the elec. 
tricity used for lighting cannot set fire to anything, he is 
not only in error, but is uttering a fallacy which will lead 
to the destruction of property, if carried into effect in any 
electric lighting system. 

It is better to meet the issue fairly, and the interests of 
all will be advanced by the consideration of its dangers, 
for in no other manner can suitable measures for protec. 
tion be reached. 

In the Mill Mutual Insurance companies, there were 
sixty-one establishments lighted by electricity up to last 
wvlay. 

With few exceptions the lights had not been in use 
previous to the autumn of 1881, amd many had been 
started early in the spring. 

In these sixty-one pe, I know of twenty-two 
fires due to electric lighting and assignable to the follow- 
ing causes ; Eight were from globules of melted copper or 
particles of hot carbon falling out from the bottom of the 
globes. The actual number of fires from this cause wag 
probably many times this number. That class of fires will 
not continue to happen, as all makers now set their lamp 
globes in a tight stand with a ridge around the edge. A 
flat plate will not answer the purpose, as there was one 
instance where drops of melted copper rolled off and set a 
fire. 

Four fires were due to leaking water or washing floors, 
and two more were caused by water in a dye-house con- 
densing on the building to which uninsulated wires were 
fastened. In most of these instancesa grounded circuit 
formed one of the two connexions necessary to divert the 
electricity from the wires. Many of the lower carbons 
fell from lamps, and five fires were caused where they fell 
upon combustible material. Three fires were caused by 
cross ares from one wire to another, where uninsulated 
wires were fastened against conductors. In one instance 
the conductor was formed by dust settling upon unin- 
sulated wires, and on a damp day it absorbed enough 
moisture to form a path for the formation of a cross arc, 
which started a slight fire. 

In another instance the wires were fastened toa damp 
beam, which was decayed, and was burned nearly in two 
by the smouldering fire. And in the third instance damp 
brickwork in a tunnel was a sufficient conductor to 
establish an arc which did not do any material damage 
there, but injured the dynamo. Other fires produced by 
cross ares started by water, forming a connexion between 
two wires, have been referred to. : 

In my connexion with electric lighting matters for the 
Underwriters’ Union, I know of two fires caused by 
improper switches ; two by water reaching the wires of a 
circuit already grounded ; and one from wires coming in 
contact with a building, so that their insulation was worn 
away. 

I believe that all these fires should be classed as avoid- 
able fires, because the use of well-known precautions would 
have anticipated their possibility. 

The precautions are known only as a matter of expe- 
rience, because there was no source of information 
stating the results from electric lighting currents under 
certain circumstances. 

The damage from these fires was in each instance small, 
as would be expected. It is the experience of the Boston 
Manufacturers’ Mutual Fire Insurance Company, that in 
mills three-fourths of the fires are in the daytime, and 
three-fourths of the losses are in the night ; so the chance 
of loss in the night is nine times as great as in the day. 
During the last two years the introduction of automatic 
sprinklers has reduced the damage from night tires one- 
half. 
As the electric lights are used during working hours, 
these accidents come under the head of day fires. When 
they have happened there has always been a sufficient 
number of employés engaged on the premises to attend to 
the matter at once. When electricity is diverted from the 
system, the lights are correspondingly diminished, and 
general attention directed to the difficulty. q . 

Eyre M. Shaw, Captain of the Metropolitan Fire 
Brigade of London, when in Boston during his recent visit 
to America, stated to me that since the introduction of 
the electric light there had been about one hundred fires 
in London from this cause. 

Electricity forms the safest method of illumination 
when the iobowing precautions are observed: The system 
insulated throughout so that there is no electrical com- 
munication with the earth or from one part of the appa- 
ratus to another, except through the proper conductors, 
even if the wires should be exposed to water. All 
switches made with a lapping connexion, so that no arc 
can be formed. Arc lamps provided with globes closed 
underneath, and the frame so arranged that the lower 
carbon could not fall out, even if the clamp failed to hold 
it securely. : . 

The wires of incandescent systems provided with a suffi- 
cient number of fusible links to secure the system against 
any damage from an excess of current. _ ; 

The carrying out of these principles in every detail 
requires cated work and constant watchfulness. : 

ther features in an electric lighting system are advis- 
able to assure the most satisfactory operation of the appa- 
ratus and protection to persons, but they may not be 
essential to secure safety against fire. 

The insulation of a system can be assured only by 
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The best instrument for ordinary use is a 
magneto, which generates an alternating current and 
rings a bell like the ordinary telephone ‘ calls.” It is 
used by connecting one wire to the ground and the other 
to the system. The presence of a fault is indicated by the 
ringing of a bell when the magneto is put in operation. 
Means for the systematic trial of the insulation is rela- 
tively as important as the use of gauge cocks on boilers. 

If an electric lighting system is sufficiently insulated 
when first arranged, there is no assurance that it will 
remain so on account of the numerous changes, blunders, 
and accidents to which it is subjected. nfortunately 
we are not forewarned of any lurking disarrangement of 
electric apparatus by means of any of the senses in the 
same manner that leaking gas appeals to the sense of 
smell, or as leaking steam produces sound and vapour. 

When electric lights become dim in rainy weather, it is 
conclusive evidence of ground connexions, which divert 
the electricity from the system, causing both commercial 
loss of electricity and great danger of fire. Two contacts 
are necessary to divert electricity from an electric lighting 
system. If one contact already exists and connects it 
with the earth, only one more contact is necessary to con- 
duct a portion of the electricity from the system. 

In such an event, if the electricity overcomes a con- 
ductor of sufficient high resistance, the electricity is con- 
verted into heat sufficient to burn any combustible sub- 
stance which is present. 

Underwriters have two methods of defence against a 
special hazard ; the one to advance the rate to an amount 
deemed commensurate with the increased danger, and the 
other method consists in the removal of the source of 
danger. 

With electric lighting, the hazard is not an inseparable 
part of the system; it can be obviated by the measures 
which have been referred to, and which are applicable to 
all systems of electric lighting. 

In preparing the regulations for the Fire Underwriters’ 
Union I did not ask for any precaution not found by the 
experience of accidents and actual fires to be essential to 
protect either person or property. 


frequent tests. 


‘* REGULATIONS 
Of the Boston Fire Underwriters’ Union for the Use of 
Electric Lighting Apparatus. 

Wires.—Conducting wires over buildings must be 7 ft. 
above roofs, and also high enough to avoid ladders of the 
Fire Department. 

Whenever the electric light wires are in proximity to 
other wires, dead guard wires must be placed so as 
to prevent any possibility of contact, in case of accident to 
the wires or their supports. Conducting wires must be 
secured to insulated fastenings, and covered with an insu- 
lation which is water a on the outside and not easily 
worn by abrasion. Whenever wires pass through walls, 
roofs, floors, or partitions, or there is liability to abrasion, 
or exposure to rats and mice, the insulation must be pro- 
tected with lead, rubber, stoneware, or some other satis- 
factory material. Wires entering buildings must be 
wrapped so that water cannot enter through the tubes. 

For inside use, loops of wire must be avoided, and the 
insulating fastenings arranged to keep the wires free from 
contact with the building. 

Joints in wires to be securely made and wrapped. 
Soldered joints are desirable, but not essential. Wires 
conducting electricity for arc lights must not approach 
each other nearer than one foot; and for incandescent 
lamps, the main wires must not be less that 24 in. apart. 

Care must be taken that the wires are not placed one 
above another in such a manner that water could make a 
cross connexion, 

A cut-out which can be operated by the firemen or 
police must be placed in the circuit in a well-protected 
and accessible place. 

Lamps.—F¥or arc lamps the frames and other exposed 
sarts of the lamps must be insulated from the circuit. 
Fach lamp must be provided with a separate hand switch, 
and also with an automatic switch which will close the 
circuit and put out the light whenever the carbons do not 
approach each other, or the resistance of the lamp becomes 
excessive from any cause. The lamps must be provided 
with some arrangement or device to prevent the lower 
carbons from falling out, in case the clamp should not hold 
them securely. 

For inside use the light must be surrounded by a globe 
which must rest in a tight stand, so that no particles of 
melted copper or heated carbon can escape, and when 
near combustible material, this globe must be protected 
by awire netting. Broken or cracked = must be 
replaced immediately. Unless a very high globe is used, 
which closes in as far as possible at the top, it must be 
covered by some protector reaching to a safe distance 
above the light. i 

For incandescent lamps the conducting wires leading to 
each building and to each important branch circuit must 
be provided with an automatic switch or cut-off, or its 
equivalent, capable of protecting the system from any 
injury due to an excessive current of electricity. 

The small wires leading to each lamp from the main 
wires must be very thoroughly insulated, and if separated 
or broken, no attempt made to join them while the 
current is in the main wires. 

Dynamo Machines.—Dynamo machines must be located 
in dry places, not exposed to flyings or easily combustible 
material, and insulated upon wood foundations. They 
must be provided with devices capable of controlling any 
changes in the quantity of the current; and, if these 
governors are not automatic, a competent person must be in 
in attendance near the machine whenever it is in operatior, 

Each machine must be used with complete wire 
circuit ; and connexions of wire with pipes, or the use of 
ground circuits in any other method, is absolutely 
prohibited. 

The whole system must be kept insulated, and tested 








every day for ground connexions at ample time before 
lighting to remedy faults of insulation, if they are 
discovered. 

Preference is given for switches constructed with a 
lapping connexion, so that no electric are can be formed 
at the switch when it is changed ; otherwise the stands of 
switches, where powerful currents are used, must be made 
of stoneware, glass, slate, or some incombustible sub- 
stance which will withstand the heat of the arc when the 
switch is changed.” 


The effects of an electric lighting current upon the 
person bears no relation to the injury which that current 
can do to at yrds Electricity has the two properties of 
quantity and tension, which are independent of each 
other ; the heating effects are due to the quantity, and 
the results upon the person are proportional to the tension 
of the electricity. 

However, the greater the tension the more liable is the 
electricity to force its way through bad conductors. The 
arc light is produced by. a current of high tension and 
small quantity; the incandescent light is formed by a 
current of low tension and great quantity. 

Therefore, in the arc light system the most secure in- 
sulation is essential ; but with incandescent lights, if the 
insulation were ineffective, there would be more liability 
of fire. In incandescent lighting systems the whole re- 
liance for safety is not placed upon the insulation, but 
small fusible links are placed at various points in the 
wires ; so that, if thé’quantity of the current exceeds a 
certain amount, the fusible link will be melted, and cut off 
the electricity before other damage could ensue. 

Although these safety catches were originally devised 
for the purpose of protecting the carbon filaments of 
incandescent lamps from destruction by extra currents, 
yet they are essential to assure safety against fire, and it 
is the use of these safety catches, and not from the fact 
that the electrical portions the system can be handled 
with impunity, that has given the insurance interests 
somewhat of a bias in favour of incandescent lighting. 

Electric lighting should be encouraged on account of its 
inherent qualities of safety. Any system that is in con- 
formity to the insurance regulations is also in its best 
condition a 

Electricity, like all forms of energy, is dangerous to the 
extent that itis not held in control. The same is true of 
steam in boilers, or water in mill ponds. Like fire, they 
are all ‘‘ good servants, but poor masters.” 








FOREIGN AND COLONIAL NOTES. 

The Hudson River Tunnel.—Blow-outs of air at the 
Hudson River Tunnel are becoming somewhat more 
frequent. It is true that those lately reported have been 
insignificant, but they have been of sufficient magnitude 
to interfere with the progress of the work, and are not at 
all reassuring. The work is a most difficult one, and the 
danger encountered in handling compressed air under 
such unusual conditions is greater than has been met in 
any other similar operation. 


The Kinzua Viaduct.—The highest railroad bridge in 
the world is just finished on an extension of the Bradford 
branch of the New York, Lake Erie, and Western Rail- 
road. The bridge spans a deep ravine, at the bottom of 
which flows the Kinzua creek, situated in McKeen 
county, Pennsylvania, three miles from Alton, the present 
terminus of the Bradford branch. The structure is 
2052 ft. long between abutments, and 302 ft. high from 
the surface of the ground to the base of the rail. It is 
composed of continuous lateral girder irons, supported 
on twenty iron towers, formed by columns strongly con- 
nec together by bracing, so as to give the greatest 
amount of strength and stability to resist pressure from 
wind and storms. These towers have a uniform length at 
top and bottom of 38 ft. 6 in., a width at top of 10 ft., and 
at the bottom the width varies with the height, the two 
highest towers having a width at their bases of 102 ft. 9 in., 
the width of the towers at their bases being uniformly 
one-third of their height from the top of the masonry on 
which they rest tothe underside of the girders of which 
the truss is composed. 


Tron Minerals in France.—In the first eight months of 
this year France imported 934,918 tons of iron minerals, 
as compared with 854,653 tons in the corresponding 
period of 1881, and 790,533 tons in the corresponding 
period of 1880. Of the 934,918 tons of iron minerals 
imported by the French to August 31 this year 246,003 
tons came from Germany, 331,819 tons from Spain, and 
217,723 tons from other countries. 


Antwerp and Cologne.—A proposal made by a Dutch 
engineer for the construction of a canal between Cologne 
and Antwerp has been favourably received by the 
Prussian Government. The project is also regarded 
with approval in commercial circles. 


Victorian Railways.—It is not proposed to duplicate the 
North-Eastern Railway at Victoria all through to 
Seymour, but to duplicate it from Broadford to Tallarook 
at a cost of 42,000/., and from Donnybrook to Beveridge 
at acost of 16,0007. The arrangement, Mr. Anderson 
informs the Minister. of Railways, will suffice for the 
traffic for the next ten years. The Spencer-street and 
Jolimont yards are to be further filledin and extended at 
a cost of 28,000/., and the expense of bringing the Gipps 
Land traffic into Melbourne on a new line, including a 
bridge over the Yarra, will be 26,0007. The Victorian 
Railway Department has accepted the tenders of Messrs. 
J. Law and Co., for constructing aline from Everton to 
Myrtleford. The length of this line is about 174 miles, 
and the amount of Messrs. Law’s contract is 39,006/. 

Steam Power in Philadelphia.—In Philadelphia there 
are now 3057 establishments employing steam, using 3200 
engines and 4150 boilers, the calculated total horse power 





being 165,760. This calculation may be made by averag- 
ing twenty or thirty establishments of each class, and it 
has been found in most cases, that the average is 40-horse 
— to each boiler, the range being from fifteen to eighty. 

he so-called nominal horse power is taken, and this is 
always the scale referred to, although in actual working 
many boilers are driven at a much y Folk power, while, 
on the other hand, many are not worked up to this 
nominal limit. But for pe eve a Pp s the average 
of 40-horse power for the present form of boilers is quite 
within the limit, as they are now used ; new ones an 
large establishments would go much higher. The number 
of establishments using more than one engine is somewhat 
greater than the number of dye works without engines, 
and using boilers only for steaming or steam heating. In 
many other cases, also, the number of boilers is in excess 
of the number of engines, and, in fact, it is the number of 
boilers which constitute the true guide to the productive 
use of steam. 


Water Supply of Melbourne.—The Melbourne water 
supply department is arranging for the purchase of a piece 
of land near Essendon, for the purpose of constructing 
another storage reservoir for the service of that district. 
The present reservoir has a capacity for nearly 1,000,000 
gallons, but the new one will hold 4,000,000 gallons. 


Mexican Railways.—On September 13 the track of the 
Mexican National Railway was laid 102 miles out of 
Mexieo; 170 miles from Laredo to Monterey, and some- 
thing over seven miles at Manzanillo—in all, 279 miles 
built under the main concession. This about completes 
the 281 miles stipulated in the main concession to be 
finished within two years from the commencement of con- 
struction. This term of two years expired October 14, 
1882. The company has built in Mexico under other con- 
cessions 74 miles additional, making the mileage already 
constructed in Mexico 353 miles. The Texas Mexican 
lines extend 179 miles, making the total constructed 
mileage of the company to this date 532 miles. 

Another Electric Railway.—Mr. W. M. Thomas, of 
Cincinnati, has invented an electric railway, the model of 
which is said to work well. The electric current is sup- 

lied from a stationary generator to two copper wires laid 

tween ordinary rails a few inches apart, and a trifle 
— than the rails. The wires are protected by an iron 
tube, to which they will be attached by proper insulators. 
In this tube or pipe is an upper and lower slot extending 
its full length, the lower slot being the wider, so that dirt 
falling on the wires may s through and the wires be 
kept clean and protected from interference. 


Locomotives on the St. Gothard.—In October, 1880, the 
directors of the St. Gothard contracted for the supply 
of a engines as follows: Six tank engines, four 
coupled, with a four-wheeled bogie, for the passenger 
trains on the valley sections ; diameter of cylinder, 164 in.; 
stroke, 24 in. ; total heating surface, 1120 square feet ; 
weight loaded, 42.7 tons; smallest adhesion weight, 22.5 
tons ; 15 tank engines, six coupled, with a radial leading 
axle for passenger trains on the mountain section: 
diameter of cylinders, 18.8 in.; stroke, 24 in. ; total 
heating surface, 1302 square feet; weight loaded, 51.5 
tons; smallest adhesion weight, 33 tons; 16 tender 
engines, with six wheels, all coupled, for goods trains ; 
diameter of cylinders, 18.8 in.; stroke, 25 in.; total 
heating surface, 1378 square feet; weight loaded, 61 
tons; smallest adhesion weight, 38 tons. These engines 
have tanks for carrying four tons of ballast water to 
bring up the adhesion weight, if required, to 42 tons. 
The building of the heavy tank engines were subse- 
quently suspended. The council of administration of the 
railway has pronounced the above type of tank locomo- 
tive to be ill adapted to the railway, and the number 
insufficient. 


Railroad Building in the South.—Considerable activity 
has been displayed in railroad construction in the 
Southern States since the American business revival of 
1879. The new mileage has not only been greatly in- 
creased, but the old lines have been improved to a con- 
siderable extent. At the close of the current decade the 
southern section will have a network of railroads of an 
extent about three times as great as that of 1870. The 
development has been most marked in Texas, Arkansas, 
Louisiana, Georgia, and Florida, although gratifying pro- 
gress has been made in all the other States south of the 
Ohio and Potomac. According to official returns durin 
the year ending June 30, 1882, 1500 miles of new zaleal 
were brought into operation in the Southern States, 
showing an increase of about 1000 miles over the previous 
year. The gross earnings have also experienced a remark- 
able increase within the past few years, as shown by the 
fact that in 1879 they amounted to 43,000,000 dols. ; in 
1880, to 48,000,000 dols. ; and in 1881 to 63,000,000 dols. 
The net earnings increased from 14,000,000 dols. in 1879 
to 18,000,000 dols. in 1880, and more than 24,000,000 dols. 
in 1831, 

Railways in Manitoba.—A new railway from Winnipeg 
to Portage la Prairie, thence south-west to Louise county, 
Manitoba, is projected by Winnipeg capitalists. A charter 
will be applied for under the Manitoba Act. The Emer- 
son North-Western Railway Company, which procured a 
royal charter prior to the signing of the Syndicate 
contract by the Dominion Government, will commence 
operations next week. It is possible that in the event of 
obstruction they will be backed by the Grand Trunk 
Railway Company of Canada, and the local legislature. 
The line runs from Emerson to the north-west border of 
the province. 


A New Australian Lighthouse.—Tenders have been 
signed for the erection of a new lighthouse, to cost 3000/., 
at Cape Banks, half way between MacDonnell and 
Rivoli Bays, and overlooking the Carpenter Rocks, 
where numerous vessels have been lost, 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
DECEMBER 4, 1882. 
In the Cases of Inventions communicated from Abroad the) 
Names, &c., of the Communicators are given in Italics 
after the Applicants’ Names. 





NAMES, &c. 
OF APPLICANTS, ABBREVIATED TITLES, &c. e Pe ABBREVIATED TITLES, &c, 








Vessels for “yp gases, 


80) 
T. Torry, London. 
Raising, &c., ships’ boats. 


Telephonic ogg 
M. Gandy, Liverpool. 
Allison. 


wing machin 
Artificial stone for veneers, &c. 


Moderator lamps. 
Break apparatus, 


Perambulator wheels, &o, 
Paper pulp, &c. 


ls, J. Coxeter, London, 
J. Har! 


“ W. 4H. Wilson; 

d W. J. Pirrie, 
eat Island, Co. 
Down. 





Matt and 
Mena Lond 

awe mdon. 

B. M. Knox, Kilbirnie, 


Ayr 
J. Simeon and §, T. 


| _ Fawee ; 

Jensen. Tallahofs 
Pappersbruks 
Aktiebolag). 

5709 | Boult. Weidenmann 

| a 

| J. Needham, London. 
Fitch, 

Meinesz. 


z Cooper, West- 
ter. 
et, Old 


Nos. | 
and | 
Dates. 
Nov.28 
2642 
5643 


&e. 


OF MPLA NTS, G. 











GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
I.—Announced December 1. 





| ABBREVIATED TITLES, &0. 
| 
| 





Allison. Turner. | Forks or tongs. 
Biden and Biden. | Mashing apparatus. 


Pigeon. 
J. Lea, London. | Secondary batteries 
Primary voltaic atteries. 
lighters. 





Fastening devices for buttons, &c, 


| Locking levers of firearms, 
— perenne 

Dis ney t cl. 
Manufacture of luminous paper. 


5715 | | Lake. Wilson. | Magnetic wearing apparel, &c. 
| W. P. a Brock- | | Wagons, & Ce mn 


ley, Ken’ 
5717 | G. E ‘Davis Manches- | | Distillation of coal. 
| r. 
S718 | G. K. Cooke, Paris, | Combined Lee stamp, inking) 
(Rogers). 


| Dec. 1 pad, pe 
5719 | D. Appleton and G. ¥.| | Nickel [wren § Hutchinson. 
a“ Manches' 395 | Tuck. 
om for opera glasses, (Complete 5720 | J. ~ G. Bunten an and y | Railway sleepers, &c, ‘ Nelson. 
iW. ing’ 
5721 | R. Brovie’ Leith. | 3 nlp. Huntington. 


| eee gos siiniea (C 
eumatic grain elevators. ‘om- training p ( 

5722 | M, D, Rucker and H. | Velocipedes, Boltos ~ . 
° 8, Jackson, London 


plete one ification). 
| Steam boiler Wylde. 
5723 | |, r L. Bt turtevant, | | Atagiaien mills. (Complete specijica-|| 
| 


re om ower 
| 57a | BG. Sheward, Rich- | Clips and washers, oe 
| mond, and W. E. 





5644 
5645 | G. G. Andre, Dorking. | 
5646 | De Stasicki. Christ | | Fire 
and Weiler. 
W. Crawford, Glas- | Moulding clay jars, &c. 
Drawing, annealing, and pickling 
Zinc-coated wire. 


Name. No. | Name. 





Hayward, 
George 
Dance. 
Hulme. 
Stevens. 
Crompton. 
Brydges 
(Anderson 
& Hansen). 
Maynes. 
Sowler and 
Pattison. 
Austin. 
Kidd. 
Thompson 
(Horsnell &} 5 
Murphy). 
Williams. 
Pratt. 
Scourfield. 
Keen. 
Lake (Wieder4 55 
sheim). 
Dewhurst, 
Dewhurst, 
and Corn- 
thwaite. 
| Thompson 


| _ (West). 
5468 | Fraser, 


| Gerken. 
Marshall. 
Scott. 

| Gordon aud 

| Gray. 
Bennett. 
Boult ae em 
Abel (Taddet 
Clark (Spicer, 
Clark 


gow. 
~ Roberts, Pitts- 
B,  Hotert, Pitts- | 
Bing Schmidt. 
P. F. Vandersteen- | 

straaten, London. | 
H. Tetlow_and J. Fastening the ends of straps. 
| Holding, Manches- | 


ter. 
H. Tetlow and J. 
| Holding, Manches- 


| _ ter. 
Boult. Mack. 
Boult. Smith. 
H. Matheson, Barnes, 
Surrey. 
F. Cutlan, Leicester. 
Lake. Mathison. 
Abel. Ed. de Mon- 
taynac et Fils. | 
Lake, Gateau. 


| Lake, Silberberg. 
E. ee 


| _ Hartl 
W. Sharpe, Rastrick, 


Yor, 
| Jounso, Parker. 
W. James, Birming- 


W. Hiscock, London. 
5667 | 8. Goodby, Wolver- 


| 
Whitfield & 
| Whitfield. 
2 Hawksworth, 
| Taylor, 
Pawley, 
Heppe nstall, 
Westmacott, 
Young. 
Kirkaldy & 
Kirk: dy. 
Dolby, 
| Wheeler, 
Boswell and 
Boswell, 
Slater. 
Jameson, 
Quinlan, 
Swan. 
Mewburn 
(Goubet), 
Maynes, 
Malet 
(Malet). 
Morgan 
(Levavas- 
seur), 
Lake 
(Carmien), 
Abel 
(Brassuer), 





Horne, 
Kent, | 


Chairs. 
Whooping cough. 


ime pickers. 











| Heel-paring machines. 
Securing buttons upon leather, &c. 
Ornamental shearing of piled fabrics. 


| ee carbonic acid gas’ a8 a/ 


| winding up clockwork. H 
or and lowering carriage win- || 
ows. 
Communicating between passengers, 
guard, and engine driver. 
Sugar-cane shredders. 
Twisted ribs for gun barrels, 


Letter balances. 
Cutting and reducing tubes, &c. 


Collet 
| | . a 
| ‘elton. 
| es toppe: Schmidt. 
Winning’ oa or rock, Weldon. 


Howarth. 
Transferring, raising,-lowering, and| Redfern 
= tilting railway wagons. (Klein). 
728 | Haddan. Unterilp, | a. Woodward, 
| G. Witte, Berlin. Steam fire engines. Pepper. 
| Boult. Cerebotani. | Surveying, &c. - 
T. C. Dauncey, vad Pianofortes. 
P. Gibboss and A. 8. | Equilibrium and stop valve 
F, = Wan- | 


erks, 
we Kerner New | | Fountain pens. 


™= 
| 5725 | 
| 5726 





est | | G. Taylor, Penarth. | 
| 














Il.—Announced December 5 





Name. No. Name. Name 





York, U.S.A 


| pton. 
5668 | J. F. Bows, Suen. 


Seuaber. 
| Bout 


| 7 Wells, Canonbury. 


. yo 
| H, Wilde, Manchester. 
| J. R. Hudson, Norton 
| J, D. Barker, Easton, 
| _ Somerset. 

5680 | H. Doulton, London. 


| Suffolk. 
C. Roberts, Horbury 


Buden- 


Waring. 


Man- 


Davison, 
H. 


chester, and F. 


Woodseats, Derby. 





Weiste. Homm. 


nnson. Duchet. 

J. Howard and E. T. 
Boustield, Bedford. 
H. 8. Coleman and A. 
G. E. Morton, a4 
ford; and T. F. Sti- 
dolph, Woodbridge, 





Junction, Yorks, 
Smith. Haliidie. 
P. I. Garin-Moroy, La | 

Vallee aux Pleds, 


France. 

I. Levinstein, Man- | 
chester. | 
Hunt. Hunter, 


V.W. ‘creel New 
Yor 
v.W. Blanchard, New | 


coma. La Société 
Anon,me des Ma- | 
tizres Colorantes et 
Produits Chimi- 
ques de St. Denis, 
and Roussin and 
Rosenstiehl. 

J. and F, Chambers, 
Stanton, Notts. 

L. Heppenstall, Milns- | 
bridge, Yorks. 

Von Nawrocki. 
Hirschfeldt. | 

C. G. Beechey, Liver- 


1. | 
8. Watkin, Wolver- | 


pton, 


Looms for weaving. 


M electric 


currents. 


734 | . A. Dick, London. 


| Tramways 


| Colouring matters, 


| Separating sieve. 


easuring 
Dividing and moulding dough, &c. 
Obtaining colouring matters. 
Regulating steam engines, 
Electric cables, 


tion). 


Glazing paper, &c. 
Mowing and reaping machines, 
Capstans, &c, 
Beguisting the production of elec- 
trici 
velne calves, &o, 
Ships of war. 
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rains. 
Combined furnace and steam engine. 
(Complete specijication). 


| Generating and measuring electricity. || 
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NOTICE OF APPLICATION -FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

A. McCaw, J. Stevenson, and J. P. Orr, Belfast. No. 1874 of 

1880. Transparent paper &c. J. Stevenson, J. P. Orr, and M. J. 


McCaw have applied for leave to filea disclaimer and memorandum | 


of alteration of part of the specification ; any person intending 
to oppose such application must leave particulars in writing of 
their objections at the office of the Solicitor-General, 11, New Court, 
Carey-street, Lincoln’s Inn, within twenty-one days from the date 
of the London Gazette in which this notice is published. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING DECEMBER 2, 1882. 

Abstracts marked with a * relate to applications not proceeded | 
with. The number of Views given inthe Specification Drawings 
is stated in each case after the price ; where none are mentioned | 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, | 
é&c., of the Communicators are given in italics. 

Copies of Specijications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, and addressed to Mr. H. READER 
Lack. 


i717. Gas Engines: J. A. Drake and R. Muirhead, 
Maidstone. [Sd. 15 Figs.|—A second piston, whose function 
is to expel the residual gases and draw in a fresh charge of com- 
bustible mixture at every revolution of the crankshaft, is used in 
addition to the ordinary piston. The auxiliary piston, which has 
a variable motion, is formed of a back solid plate, a front per- 
forated plate, and an annular ring between these plates, whose 
width is less than the distance between the plates, and,which acts 
as a valve which is open when the gases are being compressed or 
expanding after compression, but closed when forcing out the 
products of combustion. 


ment is described and illustrated. The invention also relates to a 


sector-shaped rocking piece used in connexion with the slide | 


valve, to the regulating of the engine by causing the governor to 
operate upon the connecting mechanism of the auxiliary piston, 
and to the air and flap valve, the opening and closing of which is 
regulated by the governor. (April 11, 1882). 

1813. Traps for Catching Rats, Mice, &c.: E. A. 
Brydges, Berlin, (EF. dAubigny, Vienna). (6d. 6 Figs.J— 
The weight of the animal presses down a string bridge on enter- 
ing, which rises again as soon as it is inside. The trap is made of 
glass and open at both ends. (April 17, 1882). 


PR on Regulating Automatic Lubricators for 
am Cylinders: W. A. Barlow, London. (/’. Hoit- 
— Dusseldorf, Germany). (6d. 1 Fig.J—The condensing 
space in steam regulator lubricators is increased or decreased by two 
tubes screwed one over the other. (April 17, 1882). 


1837. Steam Boilers: J. Imray, London. (J. P. 
Bordone, Paris). (6d. 4 Figs.)—The firebox body of the boiler 
and the feed-water heater are separate, but connected by tubes, 
and are so arranged that the water circulates from the coolest to 
the hottest part in a direction opposite to the products of com- 
bustion. (April 18, 1882). 

1868. Gas Engines: H. A. Dufrene, Paris. (Ll. 
Bénier and A. Lamart, Beaumetz). 
general construction of gas engines in which the combustible 
mixture is not compressed, to the slide valve which introduces 


__ res gister ed). | 


Another modification of this arrange- | 


(6d. 3 Figs.)—Relates to the | 


the mixture through several parallel orifices, and to the introduc- 
tion of the gaseous mixture into the cylinder by means of two 
passages fed by the same slide, one of these passages serving for 
the ignition. (April 19, 1882). 


1886, Spore Su for Showing the Illuminatin ng 
Power of : C. W. Morley, London. [ 

2 Figs.)—The air arising from the gas flames causes the revolu- 
tion of a wheel, or two wheels in opposite directions, which wheel 
or one of which wheels causes an increase or decrease of light. 
(April 20, 1882). 


1950. Coke Ovens: R. de Soldenhoff, Merthyr- 
Tydfil. (6d. 4 Figs.}—The space between the bottom of the 
flues and the top of the foundation arch is filled with two or three 
rows of refractory bricks arranged as in Siemens’ regenerator, 
which serve to heat the air. (April 25, 1882). 


1954. aes on Hosting, hp Wiebe, and Swill- 
ing Metal Plates and F. Taylor, 
Neath, mmnaee (8d. = : 29 igs.|—The requisite agitation 
of the acid or other liquor in the baths or vats is produced by an 
up-and-down motion of the cradles which also causes an oscillatory 
motion of the bath. A centrifugal or other pump injector pro- 
duces a circulation of the liquid in the bath. (April 25, 1882). 


1957. se, Hestins, and Steering Steam- 
ps, &c L. Reddie, London, (J. Lricsson, 
New York, U.S.A.) (6d. 5 Figs.|—A screw propeller is placed in 
a transverse passage on the hull of a vessel near the stern or bow 
and through which currents of water are,.by the revolution of the 
propeller within it, caused to flow so as to produce the turning,of 
the vessel. (April 25, 1882). 


1959. Manufacture of Ornamental Surfaces for 
Deeenere Purposes: J. Noad, East Ham, Essex, 
d H. Salomon, London. (2d.)—The materials employed 
oo silica, clay, China clay, ground glass, sulphur, and boracic 
acid in suitable proportions, well mixed, calcined, allowed to cool, 
ground and coloured, heated to about 500 deg. Fahr., sulphur is 
stirred in and the fluid mixture is poured into moulds. (Void, 
a patentee having neglected to file a specification. April 25, 
882). 
1971. Racks or Appliances for Holding Umbrellas, 
pes, &c.: C. J. Appleton and S. H. Ogden, Man- 
chester. (6d. 8 Figs.)—The racks are formed with caoutchouc 
or with a similarly elastic material, which is cut or formed with 
gripping holes or cavities into which articles are passed through 
slits and are held by the grip of the elastic material. (April 26, 
1882). 
1977. Valves: J. Baldwin, Keighley, Yorks. [4d. 
1 Fig.J—A hollow plug with an opening in it is placed in the 
bottom part of the valve casing, which has a corresponding open- 
ing. The valve seating is placed above this plug, so that by turn- 
| in re the hollow plug, steam, &c., is shut off, and the seating may 
| be removed. (April 26, 1882) 


|_ 1985. Low -Water sim Apparatus: J. W. 
| Kenyon, Manchester. (tid. 3 'igs.|—Kelates to a low-water 
| alarm apparatus, having a valve spindle carrying a dish or water 

| receptacle and sustained with the valve closed by means of a 
weight or spring, which yields to permit the valve to open when 





| the water level sinks below the rim ot the said dish. (April 27, 
1882). 
I. Burdin, 


Kno ley, Yorks. (6d. 5 Figs.}—A number of grooves 

are formed lengthwise on the exterior of the stopper, so that on a 

| slight motion inwards of the stopper the pressure escapes through 
| the grooves. (April 27, 1882). 


1994.* Mechanical Telegraphs for Use on Board 
Ship, &c,: W. Chadburn, Liverpool. (2d.}—A pliable 
| metallic band is used as a substitute for the chain in passing 
bends. The series of ordersare arranged concentrically on the dials 
| of the ac (April 27, 1882). 


2002. cavating or Tunnelling Machines: T. R. 
eluant Westminster. [td. 9 Figs.|—This machine is 
| adapted to work in chalk, &c. Disc cutters are mounted on a face 
plate or on aris, so as to roll in concentric rings along the face of 
the work. The sockets into which the spindles or axes of the disc 
cutters are received are kept lubricated and free from dust by 

means of water supplied under pressure to the inner end of the 

| socket. This invention relates also to the forcing the machine 
| forward and controlling its forward movement, and to the means 
| of removing, carrying forward, and relaying portions of the plat- 
form, &c. (April 27, 1882). 


2005,* Metallic Handles of Smoothing Irons, &c. : 
|C. J. Gibbs, Smethwick, and A. Spooner, r, West 


| 1992. Internal Stoppers for Bottles: 


| Bromwich. ‘2d. ]—Relates to the connecting together of the 
| tubular grip and side pieces. (April 27, 1882). 

2008.* Caloric and Gas Power Engines: F. 

| Glaser, Berlin. (K. Teichmann, Stuttgart). (8d. a Figs. * 


Relates to the general construction and arrangement of a gas 
motor. (April 28, 1882). 

2010. Manufacture of Shoes: D., P., and N. Fraser, 
| Arbroath, N.B. [ls. 25 Figs.}—The object of this invention 
| is to manufacture shoes having soles of jute, esparto, or other 
fibrous material plaited and bound together, and having uppers 
of canvas or other suitable material. (April 28, 1882). 


2012.* Heteing, | Forcing, Aerating, Cooling, and 
Rousing Beer, &c.: J. Forbes, Coventry, and J. 
Hamilton, Smethwick. 2d.J}—The beer, &c., is discharged 
in the form of a spray into a vat by the action of an air-pump or 
reservoir, &c. The propellers are “forced round by the air which 
at the same time cools and aérates the liquid. Relates also to a 
reciprocating tube, aérator, cooler, and distributor. (April 28, 1882). 

2013.* Washing Machines: J. Mitchell, Newcastle- 
on-Tyne. (2d.}—The inside of the cylinder is divided into com- 
partments 4. divisions of angular, zig-zag, or corrugated section. 
The cylinder is turned by steam, from a steam generator, acting, 
through asmall aperture, upon the cylinder. (April 28, 1882). 


2015.* Opening and Closing of Window Sashes, 
&c. : G. Hurdle and W. Davie, Southampton. (2d.)—A 
coiled spring and cog-wheel, protected by a suiteble case or box, 
the teeth of the wheel gearing with a rack upon the sash, are 
used instead of the ordinary sash weights, pulleys, and cords. 
(April 28, 1882). 

2019. Gas Burners for Heating Purposes: T. 
Fletcher, Warrington, Lanc. j6d. 4 Figs.|—The burners 
have narrow slits cut into them for the outlet of the combined gas 
and air, the width of the slits not exceeding one-fifteenth of an 
inch. (April 28, 1882). 

2023.* Sete Compenenting Pressure Regulating 
Apparatus for Fluids or urs: J. C. Stevenson, 
Liverpool, (2d.|—The flow of the iquid takes place through or 
past a double valve or opening controlled by apparatus, subject to 
the action of the fluid in the main whose pressure is to be regu- 
lated. This pressure acts upon a floating body which can be more 
or less weighted. (April 28, 1882). 
| 2024. Apparatus for Exhausting or Drawing Gas 
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from a Main, &c., and Delivering it at a Given| 2052. nacoes : — 
Pressur ‘Thorp, Whitefield, and T. G. Marsh See Te |e et 2 ee te te tae 5, 


e: . 9 
Oldham, [6d. 5 Figs.}—The apparatus consists of a chest 
having a receiving chamber connected to the gas supply, and a 
pressure or delivery chamber to which is connected the delivery 
pipe. Adrum with closed sides and with spiral-shaped fans ex- 
tending from the outside of the rim to the inside, revolves in the 
receiving chamber in water which must not cover the drum, A 
uniform pressure is secured by the use of a U-shaped vessel in 
combination with two other tubes. (April 28, 1882). 


2027. Railway Fog Signal A: Berates: =. Whit- 
ingham, Rugeley, Staff. (6d. Ti ‘igs.]—Detonating fog 
signals are Ds ses on the rails where necessary, and taken o' 
when desired by means of the ordinary hand lever used for work- 
ing the semaphore signals. (April 28, 1882). 

2028.* Manufacture of Sugar: W. R. Lake, Lon- 
don. (L. May, Ungarisch, Ostra, Austria). [2d.]—Sugar is 
produced directly from the sugar liquor in the forms of cubes, 
— &c., which are ready fer use after refining without further 

reaking up. (April 28, 1882). 

2029. Trea Woven Fabrics, Skins, and Leather, 
&c.: D. T. Gardner, London. (NV. Hardinn, St. Peters- 
burg). [4d.]—A solution of alum or sulphuric alumina is treated 
with a solution of lead sugar. The liquid is separated from the 
precipated sulphate of lead and the oelation neutralised by soda 
or carbonate of ammonia, The cloth is placed in this solution, 
diluted to the necessary strength, which renders it waterproof. 
(April 28, 1882), 

2030. Electrical Switches or Changers: R. Broug- 
ham, London. [6d. 3 Figs.|}—The end of the lever f and the 
Vertical faces of the ares g g are curved circularly, but the latter 
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are set somewhat eccentrically to the former m the manner 
shown, the design being that in making contact with either of the 


pieces gg, the lever shall be forcibly thrust against its fulcrum c 
and make good electric contacttherewith. (April 28, 1882). 


2031.* Seam End Spindles and Pulleys: G. Gol- 
land, Nottingham [2d.)|—The spindles of wrought iron are 
turned up true either before or after which they are placed in a 
mould and a compound metal such as spelter poured around 
them. (April 20, 1882). 

2032. Locks: A.M, Clark, London. (A. Parise, Paris, 
and C. Flandin, Naples). [10d. 30 Figs.J}—The object of this 
invention is to combine security with simplicity and economy in 
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manufacture. (April 29, 1882). 
2033. Securing the Blades of Knives, &c., in their 
Handles: M.Merichenski, London. [6d. 7 Figs.)—The 


blade of the knife or tool is made with a split spring “‘ tang,” each 
portion of which has a flat hook or catchat its end. (April 29, 1882). 


2036.* Apparatus for Washing Clothes; T. Bots, 
St. Austell, Cornwall. [2d.)—Water is forced through the 
articles by means of air in a cylindrical chamber provided with a 
suitable valve for the admittance of air. (April 29, 1882). 


. Combing Wool, &c.: J. W. Harding, Leeds. 
(S. Pegler, Roubaix, France). (6d. 3 Figs.|—The steam box or 
chest and its flange is formed of drawn or laminated metal. (April 


29, 1882). 

2044. Dynamo-Electrical Machines: R. Brougham, 
London. [6d. 8 Figs).—This machine is of the Gramme or 
Schuckert type, and the novelty lies in the coils being made of 
insulated metal tape instead of wire. These coils B (Fig. 2) are 
wound on an iron core A, and their ends D are twisted through 
90 deg. and led to the commutator. A binding of iron wire K is 








wrapped over the coils and dressed to an even cylindrical surface. 
Within the bobbin wooden staves I are laid, and supported on 
centres G formed in segments and expanded to the required size 


by being drawn - 


bolts H H. (April 29, 1882). 


2045.* Implement for Distribu and Sifting 
Powders, Liquids, &c. : C. B. Wellin, don. (2d.]— 
Consists of a perforated receptacle of suitable shape fitted with a 
handle. (April 29, 1882). 


2046. Windlasses, &c.: A. B. Brown, Edinburgh. 
(6d. 6 Figs.|—The power for the windlasses is supplied by two 
double or four single-acting hydraulic cylinders. e connecting 
rods or links are arranged to act on diametrically opposite parts 
of the windlass so as to produce motion in one direction from the 
reciprocating motions of the pistons. (May 1, 1882). 

2050.* tary Motors: E. A. Brydges, Berlin. (4. 
Sieckenius, Gleiwitz). (2d.J}—Relates to the attainment of a 
precise action of the expansion gear, to the construction of the 
drum or piston, and to the packing of the said drum or piston and 
the rings of the same, and also to the slide and to the closing of 
the ~— by means of an air buffer or spiral springs. (May 1, 
1882). 

2051. Machinery for Washing Wool, &c.: T. J. 
Mullins, London, and W. Whiteley, Lockwood, 
Yorks. [6d. 4 Figs.|—Two travelling endless aprons working 


in contact with each other carry the material from end to end of 
the machine, and by lowering one of these aprons from contact 
with the other the woolis ejected fromthe machine. (May 1, 1882), 


the tapered portions F F of the spindle by the | 


Pees, 

U.S.A.) [6d. 9 Figs.]—This invention relates, firstly, to adynamo 
machine, of which the generative portion is built up of a number 
of copper discs which are caused to develop a continuous current 
of electricity, having an electromotive force equal to the sum of the 
electromotive forces of the discs. Fig. 1 is a side elevation of the 
machine, Fig. 2 is a vertical central section, and Fig. 3 an end 
view of the armature and commutator. The polar extensions NS 
of the field magnet A are hollowed out on their inner faces to 
form chambers, which enclose opposite portions of the armature, 
and their sides are bevelled, as shown at a, to reduce the attractive 
force acting directly across between the polar extensions. The 
armature is composed of an iron core, and two sets of E F of 
copper discs. These discs are placed on opposite sides of the 
iron core, and are insulated from each other by paper. Each 
disc has two projections d e onits periphery, and is joined by 
cross connexions to the projections of another disc. The method 
of connexion may be explainedas follows : Assuming that 11 discs 
are employed in each set, and that the discs of the set E are 
numbered in the direction approaching the core 1, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, and that the discs of the set F are numbered in 
the direction approaching the core 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, the outer dise 1 of the set E may be connected to the outer 
disc 2 of the set F, the disc 2 to disc 3, disc 3 to disc 4, and so on 
throughout the two sets, 21 and 22 being finally connected together. 
H is the commutator to which the discs are connected by rods or 
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lates f, the alternate connexions of the discs with each other 
ing shown as thus connected with the bars of the commutator 
cylinder. ‘‘ The lines of force at each pole of the exciting magnet 
move between the pole and the core of the armature on each side 
of the said core. The discs of each set cut in opposite directions, 
on these opposite portions the lines of force from the opposite 
poles of the magnet ; hence the currents generated in the discs of 
each set flow all in the same direction. The discs of one set cut in 
each field, lines of force moving in the opposite direction from 
those cut by discs of the other set in the same field ; hence the 
currents generated in one set of discs flow in the opposite direction 
to those generated in the other sets of discs. The result at the 
commutator is a continuous current having a tension due to the 
electromotive force of a number of discs.” Another form of 
the same machine is shown in Fig. 4. In it there is only one set 
of discs, and a number of insulated copper rings or segments of 
rings E are supported by the rim of the plate B, and connect the 
copper discs in a continuous series in a manner substantially 
similar to that in which the discs of the twosets E F are connected 
as above described. The discs being on one side only of the core 
they have all currents generated in them in the same direction. 
The invention relates, secondly, to regulating a dynamo machine 
by winding the field magnets with several coils and reversing the 
flow of the current in one or more of the coils when the current 
exceeds the requirements of the system, (May 1, 1882). 


2053.* Door wastenings for Railway Carriages, 
&c.: P. M. Justice, London. (J. W. oe New York, 
U.S.A.) (2d.]—Relates to self-locking door fastenings. (May 1, 
1882). 


2055. ufacture of Boots and Shoes: J. Keats, 

(8d. 26 Figs.]—Relates to the manufacture of 
bevelled moulded welts, to the construction of dies or moulds for 
shaping the weltsand indenting thereon the lines of the course of 
the stitching, to the shaping of the shank of the boot and shoe soles 
by pressure in dies, and tothe arrangement of press for imparting 
the pressure tothe dies. (May 1, 1882). 

2056. Distribution of Sewage, &c., for Irrigating 
Land: J. H. Shipway, Birmingham. [6d. 3 Figs.|—A 
double-faced iron flap is hung loose ina pipe having two seatings 
corresponding to two pipes, one longitudinal and the other 
vertical. By closing the longitudinal pipe the sewage is made to 
rise in the vertical pipe, and is distributed over the land. The 
vertical pipe is closed by pulling the flap up by means of a chain 
passing up through it. The pipe has a removable cover, held in 
position by a band of hoop iron and made water-tight with imdia- 
rubber. (May 1, 1882). 


2059. Machines for Cutting Paper: H. J. Haddan, 
London. (G. Broussier, Bruzelles). [6d. 4 Figs.|—Consists 
chiefly in mounting several cutter shafts on the same machine for 
cutting paper of different length and width. (May 1, 1882). 


2060. Ap tus for rating Fog-Horns: A. L, 

, Great Grimsby. [6d. 6 Figs.) — Relates to 

Patent 4593 of 1880, and consists chiefly in an appliance for auto- 
matically giving a code of signals. (May 1, 1882). 


2061. Breechl Firearms: J. W 
Birmingham, [6d. 16 F'igs.|—The self-cocking action is by 
means of a sliding bar working lengthwise through the body, by 
the side of the locking bolt. The safety block is jointed in the 
trigger plate and is removed out of the way by the action of the 
trigger. The opening lever is a top one, working upon a stud out 
of line with the centre bolt, which passes through the body and 
gives a crank action in the horizontal plane. (May 2, 1882). 


2062. Stoppers for Bottles, &c,: J. Bussey, Lon- 
don. [6d. 7 Figs.|}—An externally screwed plug or stopper is 
screwed into a lining of cork or other suitable yielding or elastic 
material, which is secured inside the neck of the bottle. (May 2, 
1882). 

2063. Firearms: H.H, Lake, London. (J. Schulhof, 
Vienna). (8d. 23 Figs.]—The object of this invention is to pro- 





vide a rifle having a breech-block which is simple in 
action, and will prevent the escape of gas, and the safety which 





2064, Instruments for Linear Measurement: H. 
H. Lake, London, (V. von Reitzner, Vienna). (6d. 5 Figs.] 
—A disc is graduated upon its face according to any suitable scale 
of measurement, and is attached to a suitable handle, having 
secured to it a spring which bears against a cam attached to the 
disc, and gives an audible sound at every revolution of the disc 
or a series of discs connected by suitable gearings may indicate 
ona dial the distance measured. (May 2, 1882). 


2065.* Microphone Conductors or Con 
J. H. Johnson, London. (4. D’Arsonval, Paris). 
Manganesian agglomerates, sulphides, bisulphides, and oxysul- 
—~? prepared by fusion are used as microphonic conductors 
c. (May 2, 1882). s 


&e.: 
[2d.]— 


2066.* Fireproof Doors, Shutters, &c.: S. B. W: 
Edinburgh. (2d.}—Fireproof doors are constructed of a strong 
framing of iron or steel to cover the opening forming the door- 
way, and ‘‘ buckled” panels are welded or rivetted to the frame 
so that the hollow space formed constitutes a tank. Two pipes, 
one from the bottom and the other from the top, are lead toa tank 
placed above the doorway. (May 2, 1882). 


2067. Preporing Coffee in a Solid Form: G. W. 
von Nawrocki, Berlin. (FZ. Geist, Munich). [4d.|—The 
burnt or finely ground coffee is mixed with a warm concentrated 
solution of sugar in syrup, fand if desired with condensed milk. 
The mixture is heated until the sugar becomes stiff and the masg 
is then compressed. (May 2, 1882). 


2068, ondary Ba’ : C. H. Cathcart, Sutton, 
Surrey. [4d.)—The negative plate consists of lead coated with 
oxide of lead, while the positive plate is coated electrolytically 
with zinc and well amalgamated. The solution in which these 
plates are immersed contains sulphate of zinc acidulated with 
sulphuric acid. (May 2, 1882). 


2069. Connecting and Supporting Healdsin Looms: 
J. Aspinall, Ravensthorpe Yorke. [4d. 3 Figs.)—Rack 
teeth are formed at the bottom of the metal clip and a sliding 
bracket is placed thereon with catches which gear with the teeth 
of the rack. Suitable lengths of wire are connected to the sliding 
bracket and by hooks to vhe heald shafts. (May 2, 1882). 


2070. Mechanical Seperation of Ores, &c.: H. J. 
Haddan, London. (L. de Soulages, Paris). (6d. 10 Figs.)— 
The ores are first broken small, then dried at a high temperature 
and separated according to volume and density by special ma- 
chinery. (May 2, 1882). 

2071. Smelting Furnaces, &c.; H. J. Haddan, 
London. (UL. de Soulages, Paris). (6d. 6 Figs.|—Pure carbonic 
oxide is used for heating furnaces, kilns, driving gas engines, 
smelting ores, &c. (May 2, 1882). 


2072. Electric Lights: T. J. Handford, London, 
(T. A. Edison, Menlo Park, N.J., U.S.A.) (6d. 4 Figs.|—Relates 
to the regulatmg mechanism of electric arclamps. M M1), Fig. 1, 
are two opposing or differential electro-magnets or solenoids of 
approximately equal resistance, but having different weights of 
metal in their coils, M being placed in the main circuit, while Ml 
is in a shunt circuit as shown. A small resistance R is placed in 








a derived circuit round M. Fig. 2 illustrates a modification in 
which the electro-magnet M is replaced by a permanent magnet 
NS. Another part of the invention relates to the employment as 
one of the opposing elements of a heating coil enclosed in an 
expansible chamber, and placed in a derived circuit. In working 
the above lamps in multiple arc the shunt coils of the lamps are 
en seriatim in one of the maim conductors. (May 2, 


2073. Catheters: T. and W. J. Nicholls, London. 
(4d.]—The catheters are constructed from coralline or celluloid 
material. (May 2, 1882). 


2074. Steam Generator: W. and J. Beesley, 
Barrow-in-Furness, [6d. 4 Figs.)—Two tive plates are 
arranged at right angles to each other, and connected respectively 
to the firebox and the boiler shell, and quadrant-shaped tubes 
form a communication between the external sides of the tube 
plates. (May 2, 1882), 


2075. Caloric Engines; J. Buckett, London. (8d. 
32 Figs.]—Relates to improvements in caloric engines described 
in Specification 4413 of 1876, and especially to the closing of the 


Hg between the retort and the working cylinder. (May 2, 
1882) 
2076.* Mal : B. I London. (W. F. 


Howe, Chicago). [4 |—Provides for the mechanical manipulation 
of the grain during the entire process. (May 2, 1882). 


2077. meteang Petroleum, Oils, &c.: E. W. Bell, 
Liverpool. (F.C. Kattell, Binghampton, U.S.A.) [6d. 1 Fig.| 
—The oil is subjected to the action of superheated steam and 
atmospheric air introduced below the surface of the mass, the oil 
being intained at a temperature between 212 deg. F. and its 
boiling point, to prevent condensation of steam. (May 2, 1882). 

2078.* Connecting Links for Railway Couplings, 
&c.: G. Turton and J. Brunlees, W ter, (2d.J— 
The link may be enlongated to enable it to reach from the hook on 
one carriage to that on the other, and contracted to tighten the 
coupling, take up the slack and hold them together by an 
elastic tension. (May 2, 1882). 


2078. Machinery for Pen, Senn or Pre- 
paring Wool, é&c.: H. H. Lake, London. (C. Fletcher, 

rovidence, U.S.A.) [6d. 6 Figs.J)—A travelling cushion or 
apron formed of an endless piece of material without joint or 
seam passes between the drawing rolls of a wool-preparing ma- 
chine. (May 2, 1882). 

2080, A tus for Testing the Strength of Ma- 
terials: . Porter, Manor Park, Lee, Kent. [1s. 2d. 
3 Figs.|—The speedat which the strain is put upon the one or 
more springs used for testing the strenth of a block of material 





(such as cement) is governed by other stronger springs. (May 2, 
1882). 
2081 J. V. Hope, Wednes- 


. Elevating Machinery: 
bury. [2d.]—Relates to Archimedian screw elevators. (May 3, 
1882). 
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2082. Manufacture of Iron and Steel, &c.: T. Lish- 
man, West Hartlepool. (sd. 36 Figs.}|—Relates to im- 
rovement in appacatus and furnaces, chiefly applicable to the 
manufacture of steel and iron, but also to general heating pur- 
ses ; to methodsand appliances for the facture of cast and 
omogeneous steel and malleable iron from ordinary pig, raw or 
crude iron, by dispensing with the puddling process; and to the 
production of castings, forgings, or articles therefrom. (May 3, 
1882). 
2084. Windows Sash Fasteners: D. Walker and 
W.S. Simpson, London. [2d.)—The fastener is automati- 
cally and securely locked when closed by a lever pressed against 
its face or edge under the action of a spring. (May 3, 1882). 


2085. Screw Propellers, &c.: A.J. Davison, Sun- 
derland. (6d. 5 Figs.|—The blades are corrugated or grooved 
so as to form steps. The stem pipe or tube is made with o —— 
between the inner and outer ‘‘ brushes” or bearings, closed by 
water-tight doors to enable an examination of the shaft to be 
made. (May 3, 1882). 

2086. Deodoriser and Filtrant: O. Bowen and A. 
Miller, London. [4d.)—Cannel coal is distilled in combina- 
tion with alumina or aluminous clay free from silica, and is used 
as a filtrant, &c. (May 3, 1882). 

2087. Sponge Fishing Nets: H. J. Haddan, London. 
(BE. Arapianand L. Isaacs, New York, U.S.A.) (4d. 2 Figs.J—A net, 
of bag shape, for fishing sponges or the like has attached to its 
mouth a frame, one portion of which is composed of metal and 
the remainder of wood. (May 3, 1882), 


." Hats: H. J. Haddan, London. (C. Vital, Paris). 
[2d.)—The lower edge of the inner surface is provided with a 
border, which forms an inward projecting flange wider in front 
and at the back than on the sides, and this flange is perforated 
with a number of smaH holes for ventilation. (May 3, 1882). 


2039. Attachments for Securing Tyres: N. J. 
Crow, London. (2d.)—A metal band or clip is shaped so as to 
embrace and hold the elastic tyre and felly together. (May 3, 
1882). 

2090. Looms: J. Brownlee, Glasgow. [6d. 3 Figs.|— 
Relates to the arrangement and means of operating the weft forks 
and weft fork stop mechanism, which, while eausing the weft fork 
to act on the breakage of the weft, prevents the action of the 
weftgfork ‘which should be idle for any shot ; and to the clearing 
the threads of the idle shuttles out of the way of the weft forks. 
(May 3, 1882). 

2091." Locomotive es: J. H. Johnson, Lon- 
don. (L. Briere, Paris). (2d.)—The driving wheels are of con- 
siderable size (e.g., 14 ft.), and the boiler is placed under the driv- 
ing axles. The cylinders are arranged on the top of the boiler. 
(May 3, 1882). 

2092. Electric Light Apparatus: C. Lever, Bowdon, 
Cheshire, (8d. 13 Figs.)—F F are electro-magnets whose coils 
are placed in a shunt from the main circuit, and the attrac- 
tion of which upon their armature is counterbalanced by 
the adjustable spring D. When no current is passing the 
carbons are held apart by the recoil of the spring acting 
through the projection I upon the washer clip B. Upon e 
passage of a current the magnet coils become excited and 
attracting the armature release the grip upon the clip and allow 














the carbons to touch. The arc being established the coils become 
unmagnetised, and the spring takes afresh hold upon the clip. 
Several modifications are shown and the principle of regulation is 
applicable to the invention described in Letters Patent 3599 of 
1881. The specification also describes a contrivance for enabling 
a self-exciting “ series” dynamo machine to start when a great 
resistance is in circuit. To accomplish this the field magnets are 
first excited by a shunt circuit which is then broken either auto- 
matically or by hand. (May 3, 1882). 
2093. * ving Engines and 
Maitland, Wargrave, Berks. 
182) is substituted for the ordinary crank motion. 
2094, Preparation of Preserves, &c.: V. Manuel, 
London. [6d. 8 Figs.|—The milk, soups, &c., are enclosed in 
their natural condition in “ tins,” and placed in boiling water for 
a period as required. They are then enclosed in a second “tin” 
hermetically sealed, and containing cotton impregnated witha 
rg or other fuel to heat the articles when desired. (May 4, 


Machines: H. F. 
[2d.])—An endless band 
i (May 3, 


2096, Valves of Engines: J. Hopwood, Poulton- 
le-Fylde, Lanc. [2d.)|—Relates to the neutralising of the back 
Tes)” upon sliding, expansion, or ‘cut-off’ valves. (May 4, 


2097. Artificial Marbles: R. Guelton, Brighton. 
[6d.]—Superfine and coarse cements made of alabaster combined 
with alum and coloured with vegetable and mineral colours are 
used ina suitable manner for the production of artificial marbles, 
(May 4, 1882). 

s: H. J. 
«S.A.)  [6d. 


Paper B. 


2098. Machines for Making 
Haddan,London. (M. N. Stanley, New York, 


hineti, 





tes in co with it ; to the mechanism for reciprocating 
the knife and the bags ; toan improved arrangement of mn gp | 
plate ; to mechanism for raising and lowering the paste plate, and 
to an elasticcreasing roller. (May 4, 1882), 


2100. Machines for + ne me we and Punching Steel 
and Iron Plates: J. Westw and R. Baillie, Lon- 
don, [6d. 3 Figs.|—Vertical and horizontal holes are stamped 
in the plates for railway sleepers at one operation. (May 4, 1882). 


2102. Steam Generators: J. I. Thornycroft, London. 
(8d. 14 Figs.]—Fig. 1 is an elevation and Fig. 2 a section at right 
angles to Fig. 1. The tubes a are arranged in coils forming ap- 
proximately « ic hemispheres so arranged about the fire 
that the heating surface of each hemisphere may be throughout 
as nearly as possible equidistant from the centre of heat. 
Each hemisphere of coil a is formed of a number of lengths of 
tube each constituting a separate coil, the upper end of which is 
connected with the upper part of a vessel 6 constituting a com- 
bined water reservoir and steam chamber called a ‘‘ separator,” 
and the lower end to an annular water chamber ¢ which is itself 
connected to the lower end of the separator b by the pipe h. (The 
annular chamber has a portion removed as shown for a firedoor e). 
All the steam generated in the coils and the water it carries with 
it will pass into an annular space formed in the steam chamber of 
the separator b by means of an annular partition of smaller 


+ 





Fig1 








diameter than the interior of the steam chamber and closed at the 
top just above the steam and water inlét but open below. The 
mixed steam and water rush from the coils against the annular 
partition, are deflected by spiral plates and driven downwards, the 
the water falling into the lower part of the separator and the 
steam rising within the partition, between its inner surface and 
the exterior of a stand-pipe that rises from the bottom end of the 
separator nearly to the top and is perforated at the top to receive 
and conduct away the steam as required. Each set of coils is 
retained and supported by bars (as shown in Fig. 2), which allow 
them to expand. The firegrate fis placed under the coiled tubes 
about the diameter of the hemisphere of coils. The feed pipe 


the employment of a goffering or crimping roller on the iron, and 
of a goffering or crimping plate used in connexion with such an 
iron, and to appliances for heating the iron. (May 4, 1882). 


2104.* Burners for Burning Hydro-Carbon Gas 
with gen: E. Hagen, Baling. (L. Q. Brin, Paris). 
[2d.}—Consists essentially of an inner tube for the oxygen and an 
outer enclosing tube forthe gas. The mixture is made to impinge 
upon and areund a cone or cylinder, &., of refractory material. 
(May 4, 1882). 

2105* Iron and Wire Fencing: C. J. I ) 
Leeds. (2d.]—A metal loop of Y shape with projections which 
fit loosely between flanges or standards, holds the wire firmly in a 
horizontal position. (May 4, 1882). 


2106. Coa Metal Plates with Tin, Lead, &c,: 
H. F. Taylor, Neath, Glamorgan, and G. Leyshon, 
Tividale, Staff. [6d. 8 Figs,|—The metal plates are prepared, 
coated, and finished in one operation. A vertical coating pot is 
provided with an entrance flux box with guides and an exit 
finishing grease pot containing pressing finishing rollers, the plate 
being conveyed into asuitable nipping appliance and cradle which 
is always kept under the surface of the coating metal, and 
which nipping appliance is depressed, the plate being then canted, 
raised, and delivered into the nip of the rollers in the finishing 


Dawson, 


grease pot. (May 4, 1882). 

A Safety Apparatus for Theatres, 
Warehouses, &c.: P. J London, (2. J. L. Havi- 
land, Vienna). (6d. 9 Figs.|}—Upon a fire occurring, the cord B igs 


burnt and b makes contact with a, establishing an electric circuit, 
whereby the electro-magnets H H, Fig. 3, and Q Q, Fig. 4, become 
excited. In the first case the armature h being attracted releases 


[Ose om een on een eee. 














the counterweight L, which during its descent ‘opens the cock 
upon the axis of which the pulley K is keyed, and allows a jet of 
water to issue from the nozzle N or O. In the second appliance 
the attraction of the armature q puts in motion the clockwork 
shown, whereby the curtain is caused to descend. Similar con- 
trivances are employed for opening doors and trap-doors for 
various purposes. (May 4, 1882). 

Automatic Feathering Water : G 
Megow and J. L. Markel, San cisco, U.S.A. [2d.]— 
The buckets are automaticallyjfeathered by a curved spline in the 
discharge end of a curved tube and a curved slot upon the oppo- 
site side of the casing. (May 4, 1882). 


2109, Repenting Firearms; P,. Mauser, Oberndorf- 
on-the N: ,Germany, [6d. 39 Figs.}—The object of this 
invention is to — simpler and more reliable means for — 
and releasing the carrier, for extracting and expelling the fire 
cartridge shells, and to generally improve repeating firearms. 
(May 4, 1882). 
2110. Manufacture of Carbonate of Soda by Aid 
of Ammonia: S. Pitt, Sutton, Surrey. (7. Schiloesing, 
Paris). [4d.]}—Bicarbonate of ammonia is form by a new 
process and made to react upon salt water to produce bicarbonate 
of soda. (May 4, 1882). 

2111. Tubular and Tubulous Steam Boilers: A. F. 
Yarrow, London, [4d. 2 Figs.|—The junction of the tubes 
with the tube plates is effected by means of a screw thread or 
screw threads of such a nature that both surfaces of the thread 


Figs \ Fig EA 
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are parallel to one another, which surfaces form a tight joint, and 

may be either square threads (Fig. 1) or of a dove-tail like 

section (Fig. 2). (May 4, 1882), 

2112.* Apparatus for Exhibiting Advertisements: 

J. Hickisson, London. [2d.]—An apparatus for exhibiting 

eo eee by day and rendering them visible by night. (May 
» 1882). 

2113.* Velocipedes, &c.: H. Whitehouse, Reading. 
[2d,]—The driving wheels whilst capable of being driven either 
backwards or forwards from the crankshaft are also capable of 
running freely upon the axles. (May 5, 1882). 

2114. Manufacture of Perambulator Wheels: T. 
Cooke, Manchester. (2d.]—India-rubber tyresare attached to 
wooden wheels by grooved metal rims. (May 5, 1882). 


Water: A, Goldthorpe, Wakefield. 





is provided with three branches as shown. The separator b is 
protected from the direct impingement of the flames bya guard 
of asbestos b!. The height of the water is shown on a glass gauge 
and normally about fills half the separator b. (May 4, 1882). 





17 Figs.|—Relates to improvements in the construction of the 
knife, the roller which carries the knife, and the roller which 





2103._Box Irons Heated by Gas: G. W. von Naw- 
rocki, Berlin. (A. Brecher, New York). (6d. 6 Figs.|—Relates 
to a mode of attaching the iron proper or box to the handle, to 





2115,* Purifying 
[2d.]—Carbonates of iron and lime are precipitated by heating 
the water by exhaust steam, &c. (May 5, 1882). 

2116. Ventilators: A. W. Kershaw, Lancaster, 
(6d. 9 Figs.]|—Three sets of deflectors are arranged with openings 
between each deflector, the openings in each case being opposite 
the deflectors of the next inner or outer set. (May 5, 1882). 


2117. Machinery for Grinding, Crushing, and Pul- 
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verising 


Flint, &c.: J. Goodwin, Westwood, Staff.| mingham. [6d. 15 Figs.|—The glass globe of an incandescence 


[6d. 5 #itgs.|—The outer case (of cast metal or lined with stone) | lamp is surmounted by a hollow neck B, the = end of which 


is driven from underneath, and owing to its weight and friction it 
drives an internal roller in the same direction. (May 5, 1882). 


2118.* Steam Generators: A. J. Boult, London. 
(F. ee Lyons). [2d.]—The boiler can be taken to pieces and 
repaired with great facility, and presents a large heating surface. 
(May 5, 1882). 


2122. Treatment of Textile Materials for Deo- 
dorising and Protecting them against Moth: G. 
Jaeger, Stuttgart. (6d. 3 Figs.]|—The materials or surfaces 
are treated with suitable vegetable hydro-carbons. (May 5, 1882). 


2123. Collapsible Boxes: H. J. Haddan, London. 
(B, Riickert, Leipzig). [4d. 5 Figs.]—A string or cord acts on the 
folding corners (the sides, bottom, and cover being made in one 
piece) and erects the sides which can be fixed in position by se- 
curing the ends of the string. (May 5, 1882). 


2124. Locks for Railway Carriages: J. M. Hart, 
London. (6d. 6 Figs.|.—An additional spring acts on the 
trigger lever. (May 5, 1882). 

2125.* Producing Electric Currents: K. Parzelski, 
London, [2d.]—Two pits at a considerable distance apart are 
dug in the ground, one partly containing zinc, and the other large 
quantities of coal, coke, graphite, &c. The two battery poles thus 
formed are connected by a conducting wire. (May 5, 1882). 


2128. Regulating and U Electric Currents: 
W. Arthur, London. [6d. 1 Fig.J)—When any group of 
lamps in an electric circuit is not required the current ordinarily 
passing through them is diverted through secondary batteries of 
approximately equal resistance. (May 5, 1882). 


2129. Mercurial Air Pumps: D. Johnson, Chester, 
andS. C. Tisley, London. [6/. 6 Figs.)—Relates toimprove- 
ments on ‘‘Spreingle’s pump” and on the “ Geissler air pump.” 
(May 5, 1882). 

2130. Manufacture of Armour Plates: A. Wilson, 
Sheffield, (6d. 6 Figs.}—A wrought-iron backing plate is 
taken as it comes hot from the rolling mill and placed in front of 
a mould plate, and made to bear against ribs projecting forwards 
from this mould plate, and steel is then run into the cavity 
between the two plates. (May 5, 1882). 


2182. Compositions or Coatings to Act as Non- 
Conductors: E. C. C, Stanford, Glasgow. [4d.]—A non- 
conductor of heat or sound is composed of the following in- 
gredients : 2 cwt. of pot-ale sediment, 141b. flour thirds, 1 cwt. 
pitch pine shavings, 16} cwt. seaweed charcoal, with which are 
usually combined 14 1b. of cowhair as a binding material. (May 6, 

g9 


2134. Wet Gas Meters and Low-Pressure Water 
Meters: W. C, Parkinson, London. [6d. 4 Figs.|—The 
drum or wheel is divided into three compartments only, the lap 
of the inlet and outlet hoods and the form of the hoods being 
suitably modified. (May 6, 1882). 

2135, Forming Lead for Secondary Batteries, &c.: 
T.Cuttriss, Leeds. (Partly from C. Cuttriss, Duxbury, Ma., 
U.S.A.) [4d.]—The lead plate to be peroxidised is placed in a 
porous pot in a depositing cell, and is surrounded by a bichro- 
mate solution containing a small quantity of sulphuric and nitric 
acid. The lead plate forms the anode, while a carbon or metal 
plate immersed in sulphuric acid is the cathode. To increase 
their endurance the plates are made thicker at the upper than at 
the lower parts. (May 6, 1882). 

2140, Safety Pins: G. F. Redfern, London. (F. S. 
Peshine, Newark, U.S.A.) [6d. 5 Figs.|—The safety pin is pro- 
vided with a shield and two coils of wire separated to receive the 
point between them, and a lock or open loop bent out of the same 
piece of wire as the pin and shield, which guides the point of the 
pin into the space between the coils. (May 6, 1882). 

2144, Electric Lamps: J..H. Johnson, London. (J. 
M. A. Gerard-Lescuyer, Paris). (6d. 6 Figs.}—This is an electric 
candle ; the two carbons are separate, and one is able to move 
away from the other to establish the arc. There is no electro- 
magnet, as is usual in such arrangements, but the repulsion 
between the current traversing the two pencils furnishes the 
power which causes one carbon to recede from the other. The 
pencil a@ is fixed in a stationary holder, while the pencil h is 
carried by a two-legged yoke provided with pointed feet standing 
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in mercury cups. When no current is passing the pencil h leans 
against a, but as soon as the circuit is completed h is torced away 
from a, and rocking on the pointed feet, recedes until stopped by 
the screw i. Fig. 2 shows the same arrangement inverted, the 
details of the cups d and feet g being more clearly shown. Instead 
of two equal pencils a solid electrode may be enclosed within a 
hollow one, or one carbon may stand symmetrically within a group 
of three or more. (May 6, 1882). 


2186, Incandescent Electrical Lamps: H. Lea, Bir- 





takes a transverse form,.whence projects two looped conducting 
wires B! Bl. The holder consists of a non-conducting body, two 
metallic springs K K, and two binding screws, the springs being 
bent into such a form as to grip securely the head of the globe 
when forced up between them, and at the same time to form 
metallic contact between each spring and the platinum wire upon 
which it presses. (May 9, 1882). 


2205. Compound for Cu 
Fowls, &c.: J. H. Clark, 
{4d.}—A compound of quicklime, flowers of sulphur, asafetida, 
and arsenious acid mixed together is placed in the coop with the 
birds, and by means of a blast is diffused into the air of the coop. 
(May 10, 1882). 


2239. Separatin; ar from Molasses and Syrups: 
C. Scheibler, Berlin, {id} Hydrate of strontia is introduced 
into the molasses or syrup while at a temperature below the boil- 
ing point, and saccharate of strontia previously obtained is added 
to promote the separation of the saccharate of strontia. Hydrate 
of strontia is then added to the mother lye to produce bibasic 
saccharate of strontia. (May 11, 1882). 


2252. Steel-Pinned Covering for and Waste 
Te Machines, &c.: T. R. and T, W. Harding, 
Leeds. [6d. 14 Fiys.|—The teeth or pins have a flat or oblong 
cross-sectional form, and may be made of round tapered wire 
suitably flattened. (May 12, 1882). 

2261. Ferrules for Umbrellas, &c.: W. H. Beck, 
London. (4. A. Rolland, Paris). (6d. 3 Figs.)—The ferrule 
is formed in cone piece without soldering, so as to be thickest at 
the closed end, and the tubular part gradually tapers in thickness 
to the top. (May 13, 1882). 

2266. Combined Letter-Boxand Name Plates: W. 
Newell and T. Tollett, Birmingham. [6d. 16 Figs.J)—A 
blank letter-box plate is made with openings, and frames for con- 
taining the name, &c., of the owner. (May 13, 1882). 


2565. o-Electric Machines: A. J. Jarman, 
London. (6d. 8 Figs.|—The chief feature of the invention is 
the construction of the armature body of a dynamo machine. 
Surrounding a thin iron cylinder A! divided in the centre, as 
shown, is another cylinder A, upon which are rivetted the longi- 
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tudinal ribs B forming grooves wherein the various armature 
coils are wound. Small tubes connect the air space between the 
inner and outer cylinder with the air to assist the refrigerating 
effect. 
iron parts of the armature and field magnets with thin strips of a 
good heat conducting metal such as copper. (May 31, 1882). 
2630. D: o-Electric Machines: A. J. Jarman, 
London. (6d. 9 Figs.|—Refers principally to a mode of 
regulating the current generated by adynamo machine, whereby 











the pole-pieces A A are caused to approach or recede from the re- 
volving armature. In the figure this is accomplished by turning 
the screw C, whichis provided with right and left-handed threads 
asshown. (June 5, 1882). 


3156, Engraving Machines, &c.: H. J. Haddan, 
London. (J. Earle, Delaware). [6d. 13 Figs.|—Relates 
firstly to that class of engraving machines which act on the 
principle of the pantograph, and secondly to the production of 
prt letters by means of tracing witha diamond, &c. (July 4, 


3282. Fastening for Li Cov 
&c.: J. Ingleby, Bah ey 


ers, Furnace Doors, 
f (The Berlin-Anhaltische 
Maschinenbau-Actien-Gesellschaft, Berlin, and G. Siegel, Stral- 


sund). [6d. 5 Figs.|—A lever catch pivotted to hinged bridge 

piece carrying the cover is made to engage with a fixed loop or 
eye. (July 11, 1882). 

3762, Dvyoratas for Gitiieing the Force of Fiuids, 

, and Water: E. E. H, usseau (6d. 

5. Fugs.}—The apparatus is formed of planes, each consisting of a 

rigid frame bearing the blades, and supported likea door. A yal- 

vanised iron cord is stretched horizontally across this frame at 

intervals. The bladesare suspended to this cord, so that they can 


=a front to rear, but not from rear to front. (August 8, 
1882). 


3872. Adjustable or Fol 
London. (F. G. J 
Northfield, U.S.A.) _[6d. 8 Fige.|—A chair which is adjustable to 
size and — and can form at pleasure a reading, writing, or 
card-table, @ protection against rain, wind, and sun, &c. 
(August 14, 1882). 


3882. Telephonic Apparatus: F, R. Welles, Ant- 
werp. (C. E. Scrimer and W. R. Patterson, Chicago, U.S.A.) 
(6d. 3 Figs.]—The first part of the invention relates toan arrange- 
ment of telephone circuits that could not be made intelligible 
without avery lengthy description. Secondly, it refers to trans- 
mitting and receiving apparatus illustrated in Fig.1. A and C 
represent the stations of two subscribers. At A there are shown 
two transmitters a b! placed in the opposite arms of a Wheat- 
stone bridge, and provided with a common mouthpiece. The other 
arms of the bridge are balanced by means of resistance coils 
d\ el, sothat, normally, there may be no effective current through 
the primary coil of the induction coil f1. The resistance is varied 
in each of the opposite arms of the bridge by the vibrations of the 
diaphragms, and undulating currents are sent from the battery 
hl through the primary, and corresponding currents are induced 
in the secondary and transmitted to the line gl. B! is the re- 
ceiving telephone, m! is the diaphrigm, ! a soft iron core, and 


This latter is said to be enhanced by covering the opposed | 


Chairs: W. R. Lake, 
ohnson, Brooklyn, and J. H. Haywood, | 


| di the coil; ¢! is an induction coil, having one winding in the 
battery circuit and the other in the line circuit. By this means 
| the high tension currents received from the line is reduced toa 
| lower tension before they are transmitted to the receiver. Fig. 2 
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illustrates a microphone, in which the movable contact is pre- 
vented from leaving the fixed contact entirely by the rubber stop 
gu, (August 15, 1882). 

3896. Brewing: L. Varicas, London. (J. F. Gent, 
Columbus, U.S.A.) [2d.}—The wort is produced from barley-malt, 
hops, and hulless maize malt. (August 15, 1882). 


3904. Bleaching: C. Top Salem. [(2d.]—The fabric 
is boiled in a solution of water and sinapetroline No. 2, treated with 
solution of chloride of lime and water, and then washed in a solu- 
tion of hot water and sinapetroline No. 2. (August 15, 1882). 


3920, Balances: H. J. Haddan, London. (fF. 4. 
Roeder, Cincinnati). (6d, 4 Figs.|—Relates to ‘‘ counter scales” 
suitable for apothecaries, &c. (August 16, 1882). 


3962. Under Cov s for Cylinders of Spinning 
Machinery: B. J.B. , London, (L. Cunit and J. Culty, 
St. Etienne). (2d.]—A thread of cotton or other fibrous material, 
adherent to the thread of india-rubber, is introduced in the 
manufacture of the elastic fabrics. (August 18, 1882). 


4095. Umbrella, Parasol, and Sunshade Mount- 
| ings: A.C. Henderson,London, (C. Grataloup and J. B. 
| Leymarie, Paris). (6d. 9 Figs.|—Relates to substitutes for the 
ordinary slides with check springs and cup slides. (August 26, 
| 1882). 

4133. Pencil Cases: W, R. Lake, London. (4. 7. 
Cross, Providence, U.S.A.) (6d. 10 Figs,.}—Relates to cases in 
which a short tubular carrier progressively feeds the lead from 
the point of the case, until the last piece of lead is expelled by 
means of a forcer in the carrier. (August 29, 1882). 


4141. Reciprocating Pistons for Fluid-Pressure 
Engines and ps: H. J. Haddan, London. (¥. |’. 
Schiltz, Cologne). [6d. 9 Figs.)—A slight rotation is given to the 
piston by means of a spiral spring during the stroke, so as to pro- 
cure an even wearing away of the rings, &c. (August 30, 1882). 


4155. Evaporation of Liquids, &c.: Adalbert, 
Baron of Podewils, Munich. [8d. 18 /igs.J|—For evapo- 
rating liquids, which leave behind a sediment, scraping gears with 
fixed or elastic scrapers continually or periodically graze the 
heating surfaces and prevent the formation of incrustation upon 
them. For the drying of emulsions, &c., the steam-heated plates 
have double walls on which the liquid is poured in a uniform layer 
by the relative motionof the admission pipe, and the plate and 
the residue is removed by suitable means. (August 31, 1882). 


4249. Removing Boneblack trom Filters, &c.: A. 
M. Clark, London. (/.0. Donner, New York, U.S.A.) [6d. 
10 Fizs.J}—Relates to a method of conveying boneblack, and 
similar granulated substanees by forcing water into the vessel 
containing the substance, and through a pipe connected with the 
lower part of the vessel, and leading to the desired place. (Sep- 
tember 6, 1882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tue GRANGEMOUTH Docks: Erratum.—In the title of 
the engravings of these docks on page 518 of our last 
number the names of the engineers were by an error given 
as ‘* Messrs. Thomas Meik and Sons,” whereas, as correctly 
stated in the descriptive letter-press, the engineers to the 
works were Messrs. Blyth and Cunningham, of 135, 
George-street, Edinburgh. 





Vicrortan Rattways.—The Victorian Government has 
| been empowered to expend 2,480,000/. in building addi- 
| tional railway lines. Most of the extensions will be small 
| lines for agricultural districts, and will not cost more than 
| 23007. per mile, including rolling stock. The rate of 
| speed is to be limited to twelve miles per hour. The 

number of railways proposed is fifty-six, and their aggre- 
| gate length is 8274 miles. 


| _Crry anp GuiLps or Lonpon InstituTE.—Mr. C. W. 
| Siemens, D.C.L., F.R.S., has consented to distribute the 
| prizes and certificates gained by the successful candidates 
| of the metropolitan centres at the recent technological 
| examinations, as well as by the students of the City and 
| Guilds of London Technical College, Finsbury, and of 
|the City and Guilds of London Technical Art School, 

Kennington. The distribution will take place on Thurs- 
|day evening, December 14, at 7 o’clock, at Goldsmith’s 
| Hall, Foster-lane, E.C. 
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JAPANESE METALLURGICAL WORKS. | the top, and on this a bed of ashes is made with its | from the mine to the refinery is about three miles, 
upper surface on a level or a little above the lower | and from the refinery to the port of Niigawa, on 


By Epmunp F. Monpy, F.C.S. 
(Concluded from page 177). 
Aone the most important of the native metal- 


lurgical works of Japan are those of Mr. Sumitomo, | 
at Osaka, which being near the seaport of Osaka | 
At these | 
works crude copper is received from various parts | 


enjoy great convenience for transport. 


of the country, but more especially from the smelt- 
ing establishments of Mr. Sumitomo, in the island 
* of Shikoku. The metal is here desilverised and 
refined, and afterwards sent to the mint or shipped 


edge of the front opening. 


On the top a conical | the north coast of the island, about seven miles. The 


hood is placed, and above this is an adjustable | path connecting the smelting works at the mine 


chimney, the two together resembling an in- | 
verted funnel. These are of sheet copper, the 
inner edge of the top of the cupel being rebated to 
receive the hood. By means of these rebates, both 
in the hood and the front covers, the whole can 


| be made air-tight by throwing sand over the out- 


side, and thus by a proper adjustment of the front 
covers the admission of air may be regulated as 








to other ports of Japan. The operations carried 
out at Osaka are in almost every detail similar 
to those already described in previous articles on 
Japanese metallurgical processes. There are, 
however, a few differences ; thus, in the Awashi- 
buki, or mixing process, a different tool is used 
in removing the alloy, being a bar with a large 
globular shaped iron head instead of the flat bar, 
which, however, appears to be far more general. 
In some cases the crusts of alloy are removed, as 
they are first formed, in bottle-shaped pieces, 
and which, without being broken, are taken to the 
liquation hearth. 

In the liquation process the work is carried on in 
stages of about two hours’ duration, charges of 
55 1b. being worked off at each stage. Towards the 
end of each operation a few small pieces of lead are 
introduced into the furnate at the top. These, 
rapidly melting, give to the spongy mass of copper 
inside a final washing with comparatively pure lead. 
The silver-lead is cast into discs of uniform size for 
cupellation. In the cupellation at these works two 
kinds of furnaces are used. One of these is of the 
ordinary kind, while the other is a portable structure 
of stone and fireclay, having the form of half an ordi- 
nary barrel surmounting a short cylinder. Its dimen- 
sions are, 2 ft. in height, 2 ft. in diameter at base, 
and 1 ft. 5in. in diameter at the top. At its upper 
part a rectangular piece is cut out, giving an open- 
ing 5in. wide and 11 in. deep from the upper edge. 
The sides and bottom of this opening are rebated, 


and are provided with movable fireclay covers with | 


corresponding rebates on their edges. The bottom 
of the interior of this cupel is about 14in, below 





A JAPANESE METALLURGICAL WORKS, 


desired. The circular wall of the furnace is about 
3 in. thick. 

In cupelling, the cake of silver-lead is placed upon 
the ash-pit and air is admitted through the lower 
part of the front opening, and the operation pro- 


and boys. 


| end for carrying on the shoulders. 


with the refinery is steep, narrow, and rugged, so 
much so that the conveyance of goods between 
these works has to be borne wholly by men, women, 
The price paid these carriers is 13.2 sen 
(about 63d.) for every 12 kuwamme (100 Ib.), 
or if loaded in the return journey, the price paid 
is 9 sen per 12 kuwamme each way. These carriers 
either use a kind of cradle lashed to the shoulders 


ne 
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for carrying on the back, or a pole loaded at each 
On the average 


| the men can carry 24 kuwamme (200 lb.) per day. 


From the refinery to the coast the refined metal is 


| conveyed by oxen, each carrying about 130 lb. to 


ceeds by the draught produced by the hood and | 


chimney. The silver is cast into ingots 54 in. long, 
12 in. wide, and 1 in. thick. 

At these works there are: Four liquation fur- 
naces; six refining furnaces; four toughening 


140 Ib., at a rate of about 3.2 sen for every 16 


| chains (13d. per 14 miles) which is a much cheaper 
| rate than if carried by men. 


At the present time a 


| new road is being made from Niihama to the mine. 


furnaces ; seven cupellation furnaces (not provided | 
with blast) ; two cupellation furnaces (with blast), | 
| long, and 23ft. broad, and is divided downthemiddle 


together with many other furnaces out of repair. 


At the Omodane Works the copper produced is | 
| seven furnaces for refining the coarse metal or 


alloyed with lead and liquated in the usual way. 
The silver-lead is cupelled in an old iron pot such 
as is used in Japan for ordinary cooking purposes. 
A layer of wood ash is put in, and upon this 
another layer of similar ash, but of much finer 
quality, in all about 54in. deep, the pot being 
about 8in. deep. Above these two layers of wood 
ash a layer, about 4 in. thick, of bone ash is laid, 


This road will be about 15 miles long and will cost 
about 100,000 yen (20,0007. sterling). 

The refinery is rectangular in form, about 60 ft. 
by a wooden partition, on one side of which are 


‘¢ arado” received from the mines, and on the other 


| are five furnaces for melting and toughening the 


and carefully smoothed over; upon this the cake | 


of silver-lead is placed. 


Cupellation is conducted | 


in the usual way, but the whole arrangement is of | 


a very rude character. A man and woman attend | 
to the operation, and a child works the bellows— | 


these being very small. In addition to the other | 


refined metal. The refining furnaces are of the 
usual form, with the exception that the cavity 
instead of being oval has the form of a spherical 
triangle, with one side towards the front. The 
cavities are about 2ft. deep and 2 ft. in diameter. 
Each furnace is provided with two back bellows 
and one larger one to be used in front. The 
charge for each operation is 625 lb. of arado 
and 142 Ib. of charcoal, about half of each being 
charged at first, and the remainder at intervals as 
the materials melt and sink down. During the 


furnaces at these works there are five liquation | melting of the charge a quantity of slag called 


hearths and one cupellation pot. 


| ‘*dobu” and regulus is formed, the former of 


The refinery of the Besshi mine in the island of | which is removed in solid crusts to be afterwards 


Shikoku is situated at Tatsukawa, on the left bank | 
of the river Tokuyogawa, a small shallow river | 
which is quite useless for navigation. 


treated for the copper itcontains. Up to this point 
the two back bellows only are used; now, however, 


The distance | these are stopped and the front bellows brought 
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nto action, a tuyere being attached directed well | state of the atmosphere and to the ‘angle 


down into the furnace cavity. As soon as ready 
the bellows are started, and the air playing upon 
the surface of the molten regulus, reduces it to the 
metallic condition. 

The time occupied in these two stages varies 
with the material used ; the first or melting down 
stage takes from one and a half to three hours, 
while the second or reducing stage occupies from 
one to two hours, giving an average of four to five 
hours for the two. The workman examines the 
contents of the furnace from time to time, and as 
soon as it is ascertained that the whole of the 
regulus is reduced, the surface is cleared and the 
copper taken off in rosettes, the product being 
known as mabukido. The quantity of dobu usually 
amounts to about 5 per cent. of the arado treated. 
Two charges are worked off in a day. The 
‘*dobu” is broken up and smelted in the usual way, 
the ultimate yield being mabukido and poor slags, 
the latter of which are thrown away, and the former 
passed on to the toughening process. The propor- 
tions used in smelting the dobu are about ten of the 
latter to three of charcoal. 

The mabukido is next broken up and melted in 
crucibles of the usual form, each capable of holding 
about 100 Ib. of metal, and this is toughened in the 
usual way, after which a small quantity of lead is 
added in the proportion of one of lead to 200 of 
copper with the object of obtaining a tougher 
material ; the conteuts are then cast in the usual 
form of mould under hot water. Each furnace is 
attended by three men, a head man and two 
assistants. The slag, amounting to 12 lb. or 13 lb. 
per day produced in this process, is treated with 
the dobu from the other smeltings. It will be 
noticed that in these works there is no desilverisa- 
tion process; they are, however, interesting in 
giving additional evidence of the practice in 
the southern provinces of Japan, of reducing 
the regulus directly by a blast of air. Much of 
the product of these works is used for the manufac- 
ture of sheet copper and wire, a cireumstance which 
may possibly account for the practice of adding a 
small quantity of lead, a device commonly prac- 
tised in other countries. 








THE ELECTRIC LIGHT FOR WAR 
PURPOSES. 

In continuation of our recent description of ap- 
paratus for the above purpose we now propose to 
describe in detail Colonel Mangin’s aplanatic pro- 
jector, external views of which were given on 
page 408 of the current volume. 

The reflector consists of aconcavo-convex spherical 
lens of crown glass, the convex side ON being 
silvered, and the concave side M! O! N! being 
struck at a smaller radius. Colonel Mangin has 
established by calculation the relation which should 
exist between the radii of curvature of the two sur- 
faces and the index of refraction of the substance 
of which the lens is made, so that the spherical 
aberration due to refraction shall exactly counteract 
the spherical aberration due to reflection. 

Colonel Mangin also determined the relation to 
establish between the radii of curvature of the two 
surfaces in terms of the index of refraction of 
crown glass (and of other substances), so that C, the 
centre of the inner surface, might also be the 
principal focus of the aplanatic reflector. Con- 
sequently, if a luminous point be placed at C the 
rays will traverse the inner surface almost normally, 
and no light will, therefore, be dispersed by reflec- 
tion from the concave surface of the lens. 

The only divergence produced by this lens, when 
properly focussed, is that which is due to the size 
of the luminous point as compared with its distance 
from the centre of the silvered surface. This 
divergence cannot be avoided. 

In the case of an ordinary spherical reflector 
there is much scattered light, and the intensity of 
the light varies considerably in the various portions 
of the illuminated area. 

These are great defects in a search light for war 
purposes; not only because the penetrating 
power of the light is so greatly diminished, but be- 
cause it is often of such immense importance to 
direct the light upon an enemy while keeping one’s 
own forces in darkness. These defects are over- 
come in the Mangin projector, the cone of light 
from which is exccedingly well defined and the in- 
tensity of the light in the various portions of the 
illuminated circle is practically equal, diminishing 
only according to the distance combined with the 





of diver- 
gence. 

Figs. 1 and 2 show the lamp and projector in 
sectional elevation. 

The hood A is closed at the back by the large 
aplanatic mirror B, protected by the metal’ cover 
b, In thecentre of the mirror a small portion 
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The a are fitted with electric lamps which 
are regulated by hand, and are inclined at an angle 
of 20 deg. with the vertical, the top being the 
positive carbon. The lamp is ingeniously arranged 
so that the top carbon and its bracket can be rocked 
backwards or forwards or sideways if required and 
Also the handle V. moves the car- 
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bons by means of the threads V and V! cut on the 


| rod, the thread V! having double the pitch of V. 


A side handle (not shown in Fig. 1) moves a 
mitre wheel gearing and collar riding on a screw 
thread cut on the shafting in such a manner that 
the two carbons can be moved simultaneously either 
up or down, and the point of light thus placed 
exactly in the focus of the reflector. The lower 
carbon holder slides on a guide bar h. A small 
spherical reflector i} sometimes forms a fitting to 
these lamps. The carbons are not fixed so that 
their axes exactly coincide in direction, but the 
upper or positive carbon is placed parallel to the 
lower carbon and slightly nearer to the lamp. In 
this manner, and on account of the inclination of 


_the lamp, the crater of the positive carbon is caused 


is unsilvered so that it may be used as a spy | 
hole, through which to watch the carbon points. | 
The front of the cage is closed by a window c, hold- | 
ing vertical panes of glass, sometimes flat and some- | 
times, when it is desired to obtain horizontal diver- 
gence, these window panes are of a plano-cylindrical | 
horizontal section, the plane surfaces being ex- | 
ternal. 

The hood is provided with openings to act as 
ventilators, which are covered with copper shields , 
a. It is also provided with two trunnions, one of | 
which is fitted with a worm and wheel ¢, actuated 
by the rod c, and handwheel c,, and clamped by | 
the nut and handle c,. The hood is likewise fitted | 
with a tube a, (see Fig. 1) carrying a prism and 
object glass, for producing an image of the side | 
view of the carbon points. 

The supporting arms D are hollow, and the insu- 
lated copper leads p are carried up inside them. 
The arms are fixed to a table D', which rests on | 
rollers that allow of horizontal revolution on the 
base-piece E of the apparatus. 

Under the table D! is fixed a wooden annulus, to 
the bottom of which are attached two bronze rings, 
against which press the contact pieces j j'. 

The leads from the dynamo are clamped to f f?. | 
The positive current starts from f, whence it runs | 
the following course: by copper strip f* through 
the insulating tube g to the ring d, to the arm D, | 
to the side of hood to p?, to the side of lamp (sliding | 
contact) through lamp to p* to hood and other arm 
D and other ring d to g1 and f! and back to the | 
dynamo-electric machine. | 

Messrs. Sautter and Lemonnier, of Paris, are the | 


sole manufacturers of this projector, and make four | 


sizes : 
One of 30 c.m. diam, and 160 mm. focal distance. 
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| Placentia was not disheartened. 


to face towards the reflector; and a very large 
proportion—over 80 per cent. of the light—is thus 
thrown in the desired direction. The electrical 
Cetails of this lamp are substantially arranged but 
offer no especial points of novelty. These lamps 
require the continuous electric current, and Messrs. 
Sautter and Lemonnier advocate the employment 


|of the Gramme dynamo-electric machines driven 


direct onthe same axle by three cylinder Brother- 
hood engines. 

Most of the information in this paper has been 
taken from Messrs. Sautter and Lemonnier’s pam- 
phlet on this subject. 


= = = 


SPANISH COMPRESSED BRONZE GUNS. 


In 1876, when the Spanish Government learnt the 








| startling results of the system of constructing steel 
| bronze guns worked out by General (then Colonel) 


Uchatius, Colonel Augusto Placentia was ordered to 


| Vienna to study and report upon the new process. On 
| his arrival he was well received by the Archduke 
! Wilhelm, and by the governor and officials of the 


arsenal ; but all information with regard to the process 
of manufacture—and especially as to the compression 


| of the metal—was absolutely refused. 


The object which the Spanish authorities had in 
view was that of converting the 6000 tons of useless 
bronze guns which were scattered about in the 
arsenals, into serviceable arms of the most modern 
type. Although his journey had been fruitless, Colonel 
On his return he 
commenced a series of experiments, and at last suc- 
ceeded in perfecting a method of compressing the 
bronze, not of course exactly the same as that —- 
by Colonel Uchatius, but one which has given excellent 
results. 

The first gun that was constructed under his direc- 
tion was a 34 in. field gun, which is at the present 
time in use in the field artillery. An extremely light 
3 in. gun was then produced, with the object of testing 
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to what extent the quantity of metal might be reduced, 
without imperilling the safety of the weapon. In 
1879 Colonel Placentia designed a 3.15 in, gun, which 
now forms part of the armament of the light field 
batteries. In 1880, two other types were designed, a 
4} in. gun and an 8} in. mortar. Two of each of these 
were constructed, and the following details of the trials 
which have just been completed have been made public. 

The two 4} in. guns differ slightly. That known as 
No. lisarifled breechloading cannon, the length of the 
rifled portion of the tube being 6 ft. 3hin. The actual 
(diameter of the tube is 4.72 in., increased in the car- 
tridge-chamber to 5.19 in. ; the breech is closed with 
a screw block of ap fitted with a gas check 
arrangement, the details of which are not given. The 
rifling is progressive, having a pitch of 70 calibres at 
the breech, increased to that of 28 calibres at the 
muzzle. The projectile chamber is of a truncated 
conical form, so that the grooves lose themselves in it 
insensibly. The vent is in the ordinary position, 
perpendicular to the axis of the piece. The total 
weight of the gun and breech-block is 33 ewt. ; the 
ordinary charge is 13.22 1b. of seven-grooved prismatic 
powder, and the length of the projectile is 34 calibres, 
and its weight a little over 46 lb. 

The gun No. 2 is similar to No. 1, with the excep- 
tion of the breech-block and the gas check. The threads 
of the block screw are triangular in shape, and on 
the block is a toothed ring, which engages with a 
pinion, by which the breech-block is given {ths 
of a turn in opening or closing. From this arrangement 
it results that the gas check becomes compressed in its 
position, and also separates itself when the breech is 
opened, more easily than occurs with the gun No. 1, 
where only jth of a turn can be given. The gas 





check is in the form of a truncated cone, and is | 
composed of asbestos and animal fat, previously com- | 


pressed, and lined with woven wire. This cone is en- 
closed between two cups of tin, fastened with copper 
clamps ; and the whole forms a perfectly flexible ring, 
across which passes a strip of steel, terminating 
at the front ina mushroom-shaped head. On this 
is exercised the pressure of the gas. These gas-checks 
have the great advantage over metallic ones of being 
interchangeable. The gun and block No. 2 weigh 
33} ewt. 

The mortar No. 1 (8}in.) has a total length, in the 
rifled portion of the tube, of 9 calibres, and the actual 
diameter of the bore is 8.26 in. The cartridge chamber 
is increased to 8.54in. Although this mortar is longer 
than the steel Krupp mortar of the same calibre, it is 
lighter, only weighing 59} cwt., whilst the Krupp 
mortar is at least 50 lb. heavier. Bearing in mind 





that the compressed bronze is heavier than steel, it | 
will be seen that the reduction in the thickness, which | 


is rendered possible by Colonel Plasencia’s process, is 
very considerable. The rifling is uniform, witha pitch 
of 25 calibres. The breech arrangement is the same as 
that of the 4fin. gun No. 1. g 
154 1b. of seven-grooved prismatic powder, and the 
shell weighs 172 Ib. 


The normal charge is , 


The mortar No. 2 is of the same construction as | 


No. 1, with the exceptiou of the breech-block, which 
ison the same system as that of the 4} in. gun No. 2. 


At the trials the No. 1 gun was mounted on a trans- | 


formed 54 in. fortress gun carriage, and the No. 2 ona 
steel carriage, constructed specially for it at the 
Elswick factories. ‘The No. 1 mortar was on a steel 
sledge-carriage, constructed by the Société Cockerill, 
and the No. 2 on a steel carriage of Gruson make. 

For nearly four months an exhaustive series of ex- 
periments was carried on at the camp of Torregorda, a 
few miles from Cadiz, with three of these weapons, the 
4}in. gun No. 1 being at Carabanchel, at the disposal 
of the Superior Artillery Commission ; 553 rounds | 
were fired from the No. 2 gun, 457 of which were with | 
the normal charge and projectile. At the conclusion of 
this number the gun was found to be perfectly sound, 
and its accuracy had not suffered in the slightest 
degree. This was verified by firing fifteen rounds as a 
test of accuracy ; 5 deg. of elevation were given. The 
mean range was 3000 yards. The rectangle of devia- 
tion was remarkable, being 154 ft. on its longer side 
(that corresponding to the course of the projectile), 
and only 40 in. on the smaller side. 

After this, ninety-six rounds were fired with extra 
charges as a test of the resistance of the gun; 14.2 lb. 
of powder and a shell weighing 594 Ib. were used ; the | 
strain was very high—3} tons. Among the tests of | 
this gun, none was of more interest than that which | 
took place on August 4. Fifteen rounds were fired | 
from the Bilbao battery, in Cadiz, at a target 8750) 
yards distant. As the sea was between the target and | 
the firing point, communications between the officers 
told off to watch the results of the firing and the firing 
party, were kept up by means of carrier pigeons, 
which were lent for the occasion by the Pigeon Club 
of Cadiz, The results could not have been more 
satisfactory, as the gun proved remarkably accurate at | 
this distance, and developed a maximum range of 
10,170 yards. The following Table gives the average 
range at different degrees of elevation, taken in the 
various series of trials, 











' 
Number of Average (Time of Flight 





Series. Elevation. Range. in Seconds. 
deg. yards 
1 35 | “9980 41.7 
2 30 9345 36.9 
3 } 25 8780 31.3 
4 20 7660 26.4 
5 15 6550 20.7 
6 11 5320 16.0 
ri 9 4650 13.4 
8 7 3975 11.1 
y 5 3055 9.6 
10 3 2042 6.2 
11 1 1070 3.1 
12 12 m. 675 


It was considered that these trials demonstrated that 
the Plasencia 4}in. compressed bronze gun is very 
superior—both in resistance and in ballistic qualities— 
to all those of the same calibre at the present time in 
existence in Europe. 

With the mortar No. 1, 602 rounds were fired, 504 
of which were with normal charges. These developed 
an initial velocity of 1040 ft. per second, with a strain 
of 254 ewt. The remaining 98 rounds constituted the 
test of resistance, and were as follow : 


Weight of Pro- 





Weight of Car- 





No. of Rounds. tridge. jectile. 
lb. Ib. 
41 16 173.5 
7 16.2 173.5 
23 15.4 220.4 
7 15.4 242.5 
3 15.4 264.5 
17 15.4 173.5 


In these last seventeen rounds the length of the car- 
tridge was reduced as much as possible, the projectile 
being placed from 2 in. to 2} in. from the commencement 
of the rifling, in order to produce a violent shock at the 
moment of discharge. This mortar proved itself to be 
a thoroughly serviceable weapon, and still further 
demonstrated the great resistance of the metal of which 
it was composed. 

With the mortar No. 2, only 275 rounds were fired, 
and these were simply to test the accuracy of the 
weapon itself. The following Table gives the average 














results : 
w —_ Time in Rectangle of 
No. of oe Eleva- Mean De- Flight = 7 3p 
Series. f CT! ‘tion. Range. | scent. in | Deviation in 
tridge. a : Yards. 
> Seconds. 
lb. deg. | yards. | yards, 
1 15.4 41 7810 380 93.3 151 x49 
2 15.4 35 7200 277 34.5 110 xill 
3 15.4 30 6650 200 .7 91% 7% 
4 15.4 25 6310 137 7 118 x 64 
5 12.1 41 5785 270 4 
6 12.1 35 5640 207 5 
7 12.1 30 5210 155 9 
8 12.1 25 4830 115 3 
9 9.9 41 4675 210 
10 9.9 25 3800 838 20.0 


In all these cases the projectile was 173.5 lb. in weight. 
The above rectangles of deviation are remarkable, 

when it is remembered that these mortars cannot be 

expected to be as accurate as ordinary cannon. 


RUSTON’S COMPOUND PORTABLE. 

In our notice of the Smithfield Club Show last week, 
we referred briefly to a 12-horsecompound portable, con- 
structed by Messrs. Ruston, Proctor, and Co., of Lincoln, 
and of this engine we now give engravings on page 567. 
The general arrangement of the engine is shown by 
Figs. 1 and 2. The cylinders, which are shown in 
detail by Figs. 3 and 4, are respectively 7 in. and 1] in. 
in diameter, with 14 in. stroke, and they are both 
steam - jacketted, the jacket spaces being drained 
through hollow bolts, as shown in the section, Fig. 4. 

The jacket spaces also communicate with the patent 
steam-heated hollow stays which connect the cylinders 
to the crankshaft plummer blocks. There is no steam 
joint between the cylinders and boiler, the steam enter- 
ing the high-pressure valve chest at the rear end, 
through the arrangement of stop-valve shown in Fig. 5, 
the stop-valve rod when pulled back first opening a small 
valve to partially balance the larger valve, which is 
pulled open by the further movement of the rod. 

The high-pressure cylinder is fitted with an expan- 
sion valve at the back of the main slide, this expansion 
valve having a variable stroke given to it by an ex- 
pansion link, the position of the block in this link being 
controlled by a cross-armed governor. The crankshaft 
is of steel, and the engine generally has large wearing 
surfaces throughout. 

The boiler, which contains 50 tubes 2 in. in diameter, 
has a large heating surface and grate area. It is made 
for a working pressure of 120 lbs. per square inch. The 
fittings are all neat, and we may specially notice the 
arrangement of lock-up safety valve which is shown by 
Fig. 5. The manner in which this is put together is 











as follows: The valve being in place, the brass column 
or casing is screwed on its seating and locked by a 
horizontal bar passed through it and a part of the 
seating. This horizontal bar is in its turn locked by 
the vertical pin which transmits the pressure of the 
spring to the valve, while the upper end of the spring 
bears against a brass casting which is screwed into the 
upper part of the brass casing, aul which is secured by 
a pin with a padlock through the point. The arrange- 
ment seems to effectually secure the valve from being 
tampered with. 

The type of engine we have been describing has given 
excellent economical results, and on page 26 of the 
present volume we recorded the result obtained during 
the trials of one of the size now illustrated, this engine 
ape 174 square feet of heating surface, and 5 square 
feet of grate surface. For convenience of reference, we 
append the results of one of these trials, during which 
the grate area actually used was 4.2 square feet. The 
data are as follows : 

Date of trial 

Duration of trial 

Pressure of steam : 
Average speed in revolutions per 


. April 22, 1882, 
.. 3 brs. 544 min. 
120 Ib. 


minute aed ? 138 rev. 
Mean piston speed... ; 305.2 ft. 
Effective horse power on brake 30.26 
Kind of coal used 3 oa Welsh 
Amount of coal consumed 300 Ib. 


per brake 
2.63 Ib. 


” ” 
horse power per hour 
2328 Ib. 


Amount of feed water supplied ; 
Amount of feed water supplied per 
brake horse power per hour “ 
Temperature of feed water as sup- 
plied ... mt ; m8 
Temperature of feed water as forced 


20.46 Ib. 


57 deg. 


into the boiler a ios bi: 151 deg. 
Increase of temperature from water 

heater . ts oad ; as 94 deg. 
Amount of exhaust steam condensed 

in water heater per brake horse 

power per hour : 1.93 Ib. 


Steam (exclusive of that condensed 
in jackets) used per brake horse 
power per hour : : 

Water evaporated per pound of coal 
from feed temperature 


22.39 lb. 


8.49 lb, 





THE HUDSON RIVER TUNNEL. 

As a good deal of interest has lately been expressed 
here in the progress of the Hudson River Tunnel, and 
the mode of working has been considerably criticised, we 
have pleasure in reproducing from the Engineering News 
and Contract Journal of New York the following descrip- 
tion of the state of operations at the New York end in 
September last. Our contemporary says : 

“The caisson at the New York Works was sunk 
during the latter part of last year and the fore part of this 
to its position, shown at K, Figs. 1 and 2 (see page 566). 
It passed through a conglomerate filling, old dock work, 
which occasioned much delay, dock mud, and finally 
rested in a bed of sand interspersed with small rock and 
gravel. The lower portion of the caisson was 48 ft. long 
and 29 ft. 6 in. wide ; its height was 25 ft., and the sides 
had a batter of one-half to one, and were 3 ft. thick. The 
top was 46 ft. long, and 27 ft. 6 in. wide. The sides were 
of unusual thicknesses of timber running in contrary 
directions and well fitted and securely bolted together. 
Vertical and horizontal struts of heavy timber were 
placed in the interior. A supply shaft and lock (shown 
at F, Fig. 1) came through the centre of the roof. A 
man shaft was constructed at G, with a lock at the upper 
end, F. The ascent was made by two ladders, and its 
size and position were such as to form a safe refuge for 
the men im case of accident. A timber lock is placed at 
H. Extending through the centre of the caisson and 
coffer-dam is a pipe, whose lower end turns, dipping into 
the water, and is capped with a screen, and whose upper 
end is connected with a rotary pump. The discharge is 
into a box-sewer leading to the river. The pump is 
driven by an oscillating engine receiving steam from the 
regular boilers, which, together with the air compressors, 
| are in a building about 100 ft. from the shaft. * 
| ‘The fact that the caisson was imbedded in sand led 
| to the belief among many engineers of high standing that 
|anoutlet could not be obtained and the tunnel started 
| by the system of working by compressed air. Indeed, it 
| has become unsafe to pronounce an unfavourable opinion 
in regard to any particular piece of work connected 
with the tunnel; in more than one instance, ob- 
| stacles, which have seemed to present an insurmount- 
j}able barrier to all future progress, have been met, 
| conquered, and the work has gone forward. New devices 
| and plans have kept pace with new difficulties. At a first 
| glance, the sand above mentioned seemed to contain all 
| the characteristics requisite for a first-class insurmount- 
| able obstacle. Upon the least reduction of the air pres- 
| sure this material would follow the water into the caisson; 
| the smallest openings afforded a ready passage. The 
| water and sand could be kept quite as far down as the air 
| pressure was carried and no further, and if a trench were 
dug, or undertaken, the upward pressure, due to the 
difference between the air pressure and head of water, 








In Figs. 1 and 2 the references are as follows: 
A A, sand; BB, dock mud; CC, filling; E E, air pipe ; 
FF, air locks; G, main shaft; H, timber lock; II, 
concrete bulkhead for air lock; K, caisson; L, coffer- 
| dam ; N, iron bulkhead; and R R, bed-rock. 
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or depth of excavation, would fill the trench with sand , 
and water about as fast as it could be taken out, and the | 
adjacent material would then be in no better condition | 
than at first. 

‘* Before any work had been done toward opening the | 
heading, the following method was believed to be the best | 
under the circumstances: A movable bulkhead or dam, | 
made of oak plank, held at the ends by heading props | 
and by braces from the side of the caisson, or face of com- | 
pleted work—as the case might be—extending from about 
Gin. above the invert to the roof or erown plates. The 
opening at the bottom was left to permit the water to | 
flow from the heading and be pumped away. It was | 
expected that considerable Boa drain away, and that | 
the condition would thereby be improved. Progress was 
to be made in this way: he air pressure being main- | 
tained at about 1}1b. per square inch more than what 
would be necessary to keep out water at the crown, the | 
upper plank would then be removed, enough material | 
taken out to admit a plate, when the plank would be | 
moved forward and supported against the next set of | 
props. The next plank would be advanced in the same | 
manner, and so on down to the bottom. 
m‘‘In actual practice iron was substituted for plank, and | 
it is believed that no progress could have been made if | 
this had not been done, from the mere fact that a bulk- | 
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head of iron could be made air-tight—a thing which was 
not possible with one of wood. The work of cutting 
through the caisson may be briefly described as follows : 
A score or mark had been made on the inside of the 
caisson of the exact form and size of the tunnel at the 
time of its construction, and no spikes were driven within 
6 in. of this mark. After the invert had been finished, 
men were set at work boring with 2 in. and 24 in. augers 
on that mark, the air pressurebeing kept at about 18 lb. 
As soon as the caulking course of 4 in. planking had been 
pierced, the air iaeasell th small quantities ; but after the 
ey a had reached the dia, coal 
12 by 12 timbers, the air rushed out with a loud noise. 
This was stopped by ‘“‘ blowing ” dry cement into the 
holes whenever the Yeak was discovered. The blowing 
consisted in holding a lot of loose cement near the aper- 
ture, when the escaping air would carry it into the open- 





planking between the | 





ing. 
the case of the first openings as many barrels were used. 
Wooden plugs were also provided and a number inserted 
in the holes after the removal of the augers, but the 
cement proved convenient and was generally used. The 
boring was continued until nearly the entire circumference 
was penetrated, when the work of cutting out was begun. 
Owing to the number and arrangement of the spikes, 
dowels, tenons, &c., employed to fasten each piece of 
timber, this was a labour of great magnitude, yet patience 
and perseverance mastered the difficulties. As soon as 
| a hole 

| was inserted, and held firmly in position by braces. To 
| keep the exposed portion from flaking and falling before 
| the plate could be placed in position, planks were held 
| against it as described further on. Ata distance of 12 ft. 


from the side of the caisson, a bulkhead of iron plates 


_ was started at the top, and built down. 
| struts, resting against the caisson, supported this bulk- 
| head, which is put up in a courses of 15 it. each, 


Usually two or three quarts would suffice, but in | 


had been made, large enough to admit a plate, it | 












A system of 


the plates being 4 ft. in length, except those for the ends 
of each course, which are cut to correspond with the 
section of tunnel at the respective courses. It was found 
impossible to advance a ring of plates of the usual width 
—2 ft. 6in.—so they were changed to one-half this width, 
or15in. This was the first modification or change worthy 
of note from the practice on the New Jersey side, and 
although it necessitated more labour, it was advantageous 
in the increased number of angle bars in one direction, 
which nearly doubled the strength. The right thickness 
of plates is a subject open to much discussion (those used 
were }in.), and it was maintained by some connected with 
the work that it could be done without great or unusual 
risk with plates of any thickness, and that those in use 
were sufficient, and, being light and easily handled, it was 
expected by the exercise of skill and judgment in the 
bracing to hold them in place. It was also found expedient 
to further reduce the size of some of the plates by cutting 
the half sizes in two; and finally a few were made only 
one-eighth the regular size in order to make a closure in 
unusually difficult ground. 

“The method of building the tunnel may be briefly 
summed up as follows: Making a small excavation and 
at once setting up an air-tight casing. Each horizontal 


| course is completed before its successor is commenced. 


This forms what might be termed the segment of the 
upper part of a cylinder, which is gradually increased 
until there is a completed circle of plates open to the 
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finished work at one end and closed by an iron wall at the 
other. 

“*The operation of advancing the iron plates to form 
the shell was an easy matter, so far as the roof plates 
were concerned—about one-fourth of the circumference— 
although great care and skill were required. The plan 
was to drive light ‘‘ poling” strips of }in. by 2in., and 
about 2 ft. long, directly in front of the last plate put in; 
the rear ends of the strips were pushed up above and then 
pulled back so as to rest on the plate already in place. 
This prevented the material from falling while the exca- 
vation was being made. The plate was put in, bolted to 
the one already in position, and a short brace put up 
temporarily, to prevent settling: but it was found that 
the material on which the lower end of the brace rested 


: : " 
was insecure, and systems of A braces, diagonals, verticals 


with mud sills, &c., were tried, but failed. When the 


heading had been extended about 12 ft., and the bulkhead | 


put in, reaching across the face of the heading from side 
to side, and down about 6 ft., it was found that the con- 
tinued settlement of the roof had reached a point where 
some radical change in the plan must be adopted or the 
work would be stopped. The method adopted and which 
proved eminently successful is shown in Fig. 5, page 566. A 
piece of timber 12 in. square and about 10 ft. in length was 
so placed that one end rested against the outside of the 
caisson and the other extended into the face of the head- 
ing. The forward end was supported from the inside of 
the caisson by two iron tie-rods, 1 in. and 14 in. in 
diameter, and provided with turn-buckles, thus forming 
a kind of boom which was expected would sustain a load 
of from 50 to 75 tons. An upper member was added to 
this and with a strut or two formed a sort of truss, closely 
resembling a bridge truss. This arrangement consti- 
tuted, probably, the principal aid in completing the first 
section. 

‘The system of bracing, shown in Figs. 3 and 4, was 
unsatisfactory for many reasons, and was, therefore, 
supplemented by a better. The drawing shows a trans- 
verse and longitudinal section ; in the latter the plates 
have been carried down not quite half way. We produce 
the drawing to illustrate one of the plans which was tried 
and found wanting. 

** The method of building the tunnel as now pursued is 
clearly shown in the transverse and longitudinal sections, 
Figs. 6to ll. Figs. 6 and 7 show the bracing used for 
about the first quarter of the work; the vertical struts 
resting upon plates in the sand. In Figs. 8 and 9 the 
excavation has been carried down about half way, and in 
Figs. 10 and 11 the iron shell has been completed and is 
ready for the masonry. It will be noticed that as the 
work proceeds the upper course of the bulkhead of the 
preceding section is removed, and forms the lower in 
the new bulkhead. 

‘* After one section had been encased and was ready for 
the masonry, a quantity of fine sand came in through the 
joints of the bulkhead, and could neither be baled nor 
pumped out. In consequence of this it was impossible to 
lay brick, and several hours were lost in dealing with it ; 
but after repeated trials without success, and when a 
concrete invert seemed the only solution, an experimental 
brick wall, 8 in. thick and about 1 ft. high, was built 
entirely across the forward end of thesection. This stopped 
the flow, and the invert was laid without further annoyance. 

‘* At a distance of about 30 ft. from the river side of the 
caisson an air-lock had been putin (F, Fig. 1). This lock 
is 15 ft. long, 6 ft. in diameter, and rests on a bulkhead of 
concrete, I, 6 ft. thick. From the bulkhead tothe roof, 
and surrounding the lock, is a wall of brick masonry 3 ft. 
thick. At the time of the blow-out last week the masonry 
had been about one-half completed in the section which is 
shown about one-quarter excavated (Fig. 1). 

















““Some two months since a fire was discovered in the 
caisson near the reof ; wet silt was forced into the opening 


burned through the 4 in. caulking course. This hole was 
about 4in. in diameter. The wet silt soon stopped the 
fire at that point, but ina short time it was noticed that 
the caisson was getting very hot to the touch over an area 
of about 3 ft., and serious consequences were threatened. 
One end of a piece of 14 in. pipe, about 4 ft. long, was 
inserted in the hole, and the other placed ina bucket kept 
full of water. The water was carried into the burning 
woodwork, and the fire quickly extinguished. 








section, was designed by Mr. C. W. Clift, the master 
machinist of the tunnel. It works upon the principle of 
the induced current. The water from a pressure ump 
enters at C, and flows into a globular chamber, through 
the bottom of which passes the suction pipe A, and passes 
out at B. The distance between the top of the suction 
pipe, and the lining bushes of the discharge pipe, can be 
regulated by the screw, as shown, and any rate of discharge 
from B can be obtained with little or no trouble. The wear 
of the pump comes upon the first bush where the sharp 
sand strikes against the sides. This is made of chilled cast 
iron, and the adjoining piece of composition. These pieces 
are cast to fit the pump, and require no adjustment, 
being held in position by the screw cap B, as shown. The 
body of the pump is of cast iron. 4 actual practice at 
the tunnel, the pump has been found to give the most 
satisfactory results, being economical, powerful, impossible 
to clog, and of easy adjustment and repair—the mere 
turning of a screw accomplishing both.” 





ELECTRIC LIGHTING NOTES. 

Last Friday the case of Philip v. the Great Western 
Electric Light and Power Company was heard before 
Mr. Justice Chitty. It was an application by a holder 
of ten shares for the rectification of the register by 
striking his name from the list of shareholders, on the 
plea that the prespectus issued by the directors of the 
company was incorrect and misleading, in that it stated 
that they had acquired the exclusive right to the use 
of the Brush and Lane-Fox patents ina district that 
included a considerable part of the West of England 
and South Wales. It was affirmed on behalf of the 
applicant by his counsel, Mr. Waller, Q.C., and Mr. 
F. T. Procter, that on July 20, 1881, Mr. St. George 
Lane-Fox assigned to the British Electric Light Com- 
pany the exclusive right of using and granting 
licenses for his inventions in Great Britain and Ireland, 
and that on July 29, 1881, he executed a similar assign- 
ment to the Anglo-American Brush Corporation, sub- 
ject, nevertheless, to the previous assignment, and that 
it was, therefore, incorrect to assert that the Brush 
Company were the sole possessors of the patent. For 
the defendants, Mr. Romer, Q.C., and Mr. Phipson 
Beale, contended that the misstatement, if there were 
one, was immaterial, as the value of the Lane-Fox 
lamp was insignificant, and the plaintiff has suffered 
no substantial injury. In delivering judgment, Mr. 
Justice Chitty said that although there was no bad 
faith, but only some carelessness imputed to the 
framers of the prospectus, yet it was plain to an 
ordinary mind that there had been a misstatement that 
was material, and calculated to mislead the applicant. 
His lordship also, without expressing any opinion 
himself one way or the other as to the value of the 
Lane-Fox inventions, thought it was not competent for 
persons who had issued a prospectus, which from 
beginning to end had recommended as one of its leading 
features this particular invention, to afterwards say 
for the purpose of upholding their prospectus that the 
invention was of little or no value, and therefore 
not a chief attraction of the scheme. He ordered 
the plaintiffs name to be removed from the register, 
and the money that he had paid to be returned to him. 
We suppose that this decision will be appealed against, 
and therefore it appears idle to speculate upon the 
ultimate effect of the action upon the Brush companies, 
until the higher court has given its decision. It is, 
however, noticeable that the parent company, which 
has lately received and distributed among its mem- 
bers a large sum of money, has made a call of 3/. 
upon each share. In no struggle are the sinews of 
war more necessary than in a legal one. 


Since the commencement of the month the Manchester 
Exchange has been lighted by ten new Brockie arc lights, 
of 3000 candle power each, and 400 incandescence 
lamps of fifteen candle power each. The installation 
has been effected by the British Electric Light Com- 
pany, who have also just fitted the United Steamship 
Company’s vessel, Kjobenhavn with a number of in- 
candescence lamps and one are light. The former are 
tastefully arranged in the different parts of the ship 
upon bronze gilt fittings, representing mermaids, The 
same firm are lighting the British India Steam Navi- 

tion Company’s ship Dacca with 108 incandescence 

ampsand oneare lamp. They have likewise in hand, 

and approaching completion, installations at the oil 
mills of Messrs. Walker and Son, King’s Lynn, and 
at the stores of the Civil Service Supply Association 
in Bedford-street, W.C. 


The electric arc light is beginning to replace the lime- 
light in the production of theatrical effects. On Satur- 
day evening last the beam from a powerful arc re- 
gulator, supplied by the Duplex Electric Light, Power, 
and Storage Company, was introduced into the per- 
formance of Mr. Charles Reade and Mr. Pettit’s new 
drama ‘‘ Love and Money,” at the Adelphi Theatre. 
In this thrilling melodrama of the old Adelphi school 
there is a coal-mine scene and an explosion which 
entombs several of the characters. They are after- 
wards dug out by a rescuing party, and all the inci- 
dents of relief in such a case are represented. When 
the obstructing coal is cut through a flood of artificial 





“The sand ump illustrated in Fig. 12, which is a vertical daylight from the electric lamp and a reflector ‘is 


poured through the gap into the closed gallery. The 
luminous effect is far more powerful and like daylight 
than could be given by a lime-light. We may also 
add that the same company are, under the direction of 
their engineer, Mr. F. Croker, and Mr. Harris, lessee 
of the theatre, at present engaged in fitting up the 
stage of Drury Lane with are and incandescence lights 
for the forthcoming pantomime of ‘‘ Sindbad,” in which 
some novel effects will be presented. 


Messrs. Faraday and Son, of Berners-street, W., 
have, we believe, designed and manufactured the 
special fittings ordered for the Swan lamps that are 
being supplied to H.M.S. Himalaya. These are of a 
less fanciful type than those recently made by the same 
firm for the Invicta, the main requisite in a troop-ship 
being safeguards against tampering. 


Further details are to hand regarding the contract 
recently entered into between the Gas and Lighting 
Committee of the Town Council of Aberdeen and the 
Scottish Brush Electric Light and Power Company 
for the experimental lighting. It has been arranged 
that the trial shall be carried out in several of the 
most frequented thoroughfares in the centre of the 
city, including Castle-street, part of Union-street, 
and Market-street. Two lights will likewise be placed 
in prominent positions on the bridges over the 
railway in Guild-street and Union-street. It is anti- 
cipated that the streets selected will afford an excellent 
opportunity for testing the system. The distance at 
which the lamps will be placed apart from each other 
will vary according to circumstances and the positions 
of cross streets ; but the average distance will be from 
70 to 80 yards. They will in each case be set on posts 
at a height of 20 ft. from the ground, and in clear glass 
globes. The house in which the engine and dynamos 
are placed is situated in College-street. Two Brush 
arc lamps of new design, for interiors, are also to be 
used in the illumination of the large public hall in the 
Municipal Buildings. One will be hung about 25 ft. 
above the floor of the hall, and the other will be sus- 
pended in the well of the grand staircase in such a 
position that it will afford an abundance of illumina- 
tion to the whole of the entrance corridors and portico. 


At the last meeting of the Glasgow Corporation Gas 
Committee the town clerk reported that a conference 
of representatives of corporations, relative to the 
Electric lighting provisional orders to be applied for 
in the ensuing session of Parliament, had ian place 
in London on the 15th ultimo, and that, along with Mr. 
J. L. K. Jamieson, convener of the Gas Committee, and 
Mr. Fowlis, the general manager, he had assisted at the 
conference, as representing the Glasgow Corporation. 
It was largely attended by representatives of numerous 
towns, and all those who were present resolved to act 
in unison, and upon the same lines, so far as the 
interests of each particular body represented admitted 
of that being done. A copy of the resolutions passed at 
the Conference having been read, it was explained that, 
under the remit made to them, the town clerks of 
Glasgow and Manchester had adjusted the terms of the 
provisional order, which was to be submitted to all the 
municipal corporations for their conjunct approval and 
adoption. The order, as so adjusted, is to be considered 
at an aggregate meeting about the end of the present 
month, and, when finally adjusted, it will be submitted 
to the Board of Trade at a conference with the Presi- 
dent, when it is proposed to have the views of all the 
corporations represented by eminent counsel. A copy 
of the draft provisional order as so prepared was sub- 
mitted and explained in detail. It was further 
reported that at the last conference the general feeling 
seemed to be that if, after the case of the corporations 
had been fully placed before the Board of Trade, the 
Board were not disposed to grant orders to municipal 
corporations upon the lines of the draft order as 
finally adjusted, then the united corporations should 
decline to take orders, and represent their conjunct 
views to Government and to Parliament. In any case, 
it should be the endeavour of all the corporations to 
secure that no orders or licenses should be granted by 
the Board of Trade to private persons or companies 
which did notcontain stringent provisions obliging them 
to fulfil the obligations which they might undertake, 
and to find reasonable security that they should do so, 
before they were allowed to open streets or to acquire 
any vested or saleable interest under any such orders 
or license. The Gas Committee unanimously approved 
of what had been done at the conference in London, 
and also approved generally of the principles on which 
the draft order submitted had been based ; and they 

ave further instructions to the town clerk as to his 
uture actings. The subject came up for consideration 
at a meeting of the Town Council held on Thursday, 
the 7th inst., the principal speaker being Mr. W. 
Renny Watson, a member of an engineering firm in 
whose works electric lighting is very extensively used ; 
but the discussion was not continued as the Lord 
Provost urged that the matters referred to were of so 
delicate a nature that they had better be left in the 
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hands | of the committee. He said, however, that if 
the provisional order as finally adjusted did not satisfy 
the council they could drop it and not put it in opera- 
tion. 





It was unanimously agreed at a meeting of the 
Dumfermline Town Council held last Monday to co- 
operate with Elgin and other burghs in the matter of 
applications by private companies and firms for Roard of 
Trade license under the Electric Lighting Act. 





A meeting of the Lighting Committee of the Dundee 
Police Commission was held on the evening of Tues- 
day of last week, at which there were submitted appli- 
cations from the Brush Electric Light and Power 
Company of Scotland, and from the Electric Carbon 
Light Company for the lighting of the streets of the 
town. They were remitted to a sub-committee to 
investigate and report. 





The representatives of the Edison Electric Light Com- 
pany have, within the last few days, surveyed two new 
steamers now in progress in the shipyard of Messrs. 
William Denny and Brothers, Dumbarton, and in- 
tended for the Brazil passenger trade, with the view of 
fitting them out with electric lighting apparatus in a 
manner somewhat similar to that on the New Zealand 
steamer Tarawera, to which we referred last week. At 
the same time, we may mention that arrangements 
have been definitely made for fitting the Edison light 
into a sister ship of the Tarawera. It seems that the 
exhibition of that light made on board the Tarawera 
at Greenock last Saturday week has excited a number 
of persons to make anxious inquiries regarding the 
light, so as to determine whether or not they should 
adopt it in actual use. 





A few weeks since we mentioned that the Swan 
incandescence lamp had been adopted on a large scale 
in the new and extensive warehouses of Messrs. 
William Graham and Co., East India merchants, 
Glasgow, and we have now to say with much regret 
that the warehouses in question were almost wholly 
destroyed by fire last week, which broke out first im 
Mr. J. D. Barker’s umbrella factory forming the upper 
part of the buildings. That particular electric light- 
ing installation has consequently had a very short- 
lived existence, and the great interest attaching to it 
is relegated to the future. It is not supposed that the 
electric lighting appliances were in any way connected 
with the origin of the fire. 





Last Friday evening the fifth lecture of a course 
known as the Armitstead Lectures was delivered to 
a large audience in the Kinnaird Hall, Dundee, 
by Principal Jones, of the Firth College, Sheffield, 
whose subject was ‘‘The Electric Light.” The 
lecture was a most interesting one and very fully 
illustrated, the lamps used being part of the installation 
which also includes the electric lighting of Lamb’s Hotel 
and the office of the Dundee Advertiser. In conclud- 
ing his discourse Principal Jones said that the experi- 
ments of Davy, Oersted, Arago, and, last but not 
least, those of Michael Faraday, were undertaken in a 
purely scientific spirit in the service of truth ; and now 
they are producing results so far-reaching and so 
extensive that none can see the future of the usefulness 
of electricity. 





A special meeting of the Town Council of Newcastle- 
on-Tyne was held on Wednesday of last week to con- 
sider the question of applying to the Board of Trade 
for a provisional order authorising them to supply 
electricity far public and private purposes. After a 
good deal of discussion, it was resolved by twenty-nine 
votes against fifteen that the matter stand over, as it 
was not sufficiently understood. One speaker remarked 
that Liverpool had spent 15,000/. on experiments and 
then rejected the proposal, and other towns had thrown 
tere 4 money upon experiments without adopting the 

ight. 





About a month since it was announced that no 
fewer than five electric lighting companies had notified 
to the Town Council of Darlington that it was their 
intention to apply to the Board of Trade for powers 
under the Electric Lighting Act, and at a special 
meeting of the council it was resolved, on the recom- 
mendation of the Corporation Gas Committee, to 
apply for a provisional order. At the ordinary 
monthly meeting held on the 7th inst., however, it 
was decided, as no company had proceeded to fulfil 
the conditions of the Act, that it was unadvisable for 
the council to proceed with the application for the 
provisional order. 





At a recent meeting of the Lighting Committee 
of the Cardiff Town Council, the borough engi- 
neer reported that he had sent a list of inquiries 
to each of the parties who had applied for consent 
to supply electricity within the borough, and that 
from the replies it appeared that the Great Western 
Electric Light and Power Company and the Edison 





Electric Light Company each proposed to apply their 
system to the whole of the town, while the other parties 
did not intend to proceed at present. After much dis- 
cussion, it was resolved that a communication be sent 
to the Great Western Electric Company amd the Edison 
Electric Company, stating that, ‘‘the committee re- 
cognise the importance and advantages of electric light- 
ing for many purposes, that they wish to encourage 
legitimate enterprise, and Ss the promoters agree 
to certain conditions, and give satisfactory assurance 
affecting the interests of the public, and the property 
vested in the Corporation, the committee would re- 
commend the council to sanction their application.” 
Since this meeting the Great Western Electric Com- 
pany have notified their intention to apply to the 
Board of Trade for a provisional order to authorise 
them to supply electricity to the borough of Cardiff, 
under the Electric Lighting Act, 1882. 





The extensive railway carriage building works of 
Messrs. Brown, Marshalls, and Co., Limited, at Saltley, 
near Birmingham, extending over an area of ten acres, 
are now lighted by electeicity. The lighting is effected 
by means of fortyBrush arc lights of 2,000 candle-power 
each, driven by one of Fowler’s 16 N. H. P. semi-portable 
engines, the work having been carried out by the 
Birmingham and Warwickshire Brush Electric Light 
and Power Company, Limited. The result is very 
satisfactory, both as regards efficiency and economy. 
This is believed to be one of the largest, if not the 
largest installation of arc lights in the midland coun- 
ties, and Messrs. Brown, Marshalls, and Co. have con- 
cluded with the Birmingham and Warwickshire Com- 
pany a contract extending over a considerable number 
of years, for the maintenance of a supply of light, which 
though many times more efficient, will compare favour- 
ably, as regards cost, with their previous illumination 
by gas, and when added to this, the character and 
quality of the light are taken into consideration, and 
the general cheerfulness and stimulating effect which 
an abundant supply of good light has upon workmen, 
it is anticipated that a positive saving can be shown 
by the increased amount of work which can be turned 
out in a given number of hours. 





The electric light at the new northern docks in 
Liverpool, which were formally opened by the Prince 
of Wales in September last year, has given such satis- 
faction that the order has been received to extend it, 
so as to light an additional area of 200 acres. The 
work is being executed by the Electric Lighting Supply 
and Fitting Company, of 1, Victoria Mansions, who 
designed and carried out the original installation. 





The Crystal Palace Exhibition of Gas and Elec- 
tricity was opened on Wednesday evening, and pro- 
mises to provide an important winter attraction at 
Sydenham. We shall refer to this Exhibition in some 
detail, but meanwhile we may notice some of its 
principal features. In this Exhibition an effort has 
been made to afford the public means of judging the 
comparative advantages and disadvantages of gas and 
electric lighting, by illuminating different parts of the 
building by various systems of both kinds. The 
southern nave is lighted by gas, Messrs. Heron, 
Greene, and Son, Sugg, and the Siemens’ Gaslight 
Company combining to produce a very brilliant effect. 
At one end of the nave is a large lantern containing a 
Sugg compound burner of 1000 candles. The Pompeian 
Court is lighted by the Albo Carbon Company, whose 
system is so well known and has been so largely 
adopted. Besides methods of lighting there are a 
variety of apparatus for heating by gas exhibited, 
among others, by Fletcher, Siemens, Sugg, Greene, 
and the Hygienic Heating and Lighting Company. 
The Water Spray Company are also represented by 
their ventilator for cooling and purifying heated and 
vitiated air. The electric light installations are 
backward, but will be numerous and conspicuous 
when completed. The Alhambra Court is lighted by 
Werdermann, the centre transept by Messrs. Strode 
and Co., who employ the Mackenzie lamp, and the 
Roman Court is lighted with incandescence lamps by 
the Duplex Company. Altogether the Exhibition pro- 
mises to be of much interest. 





The Lumiére LElectrique states that on the 20th 
November last, the workshops at Luttré of the Belgian 
State Railways, were lighted by five Jaspar arc lamps, 
fed by five Gramme generators of the workshop type. 
An addition is about to be made of three more similar 
lamps placed on masts 50 ft. high, to light the space 
around the locomotive house at Luttré. The Belgian 
Railway Administration decided on the installation on 
account of the excellent results obtained in lighting 
the large park at Antwerp with forty-eight Jablochkotf 
candles, the Eastern Railway station at Antwerp with 
two Jaspar lamps, and the railway shops at Stuyden- 
berg (Antwerp) with two Serrin lamps fed by two 
Siemens’ machines. The Belgian Minister of Justice 
has recently nominated a commission, consisting of M. 
Weelens, Inspector-General, Ponts et Chaussées, and 
MM. Dery and Dumont, State railway engineers, to 











submit a complete plan for lighting the new and 
monumental Palais de Justice at Brussels. 


Several electric lighting installations exist at Buda- 
pest. The Steingassner Café on the Corso has been 
lighted for nearly two years by Zipernowsky lamps, 
fed by machines of the same inventor, and a second 
café has recently been fitted. Messrs. Ganz and Co., 
Budapest, are about to illuminate the National Theatre 
with 1000 Swan lamps, and a steam mill with 200 
similar lamps. 





The New York Edison Company state that they are 
now lighting from their central station in Pearl-street 
191 houses, with 4288 lamps, of which over 2700 burn 
almost continuously. It is expected that before the 
end of the year fifty additional buildings will be in- 
cluded in the circuit, adding 1000 more lamps. Two 
of the large Edison generators run continuously, and 
have continued to run without stoppage since the 4th 
September last ; a third dynamo is employed during 
the evening. The light appears to give great satisfac- 
tion to the consumers, and the fire insurance companies 
make no difficulty about granting certificates. 





At a meeting in New York, on the 2lst November 
last, of the shareholders of the Edison Company for 
Isolated Lighting, a report was read of the business 
done by the company during the year ending 
November 19. In this period 137 installations had 
been fixed of capacities varying from 15 to 800 lights, 
the total number of lamps in use being 25,781. Most 
of these installations are in factories, but a number are 
in hotels and ships. The New York Herald, the 
Philadelphia Ledger, the Philadelphia Record, the 
Ohio State Journal, the Boston Herald, the Baltimore 
Sun, and the Davonport Gazette, are all fitted with 
independent plant. The following factories have in- 
creased their capacity to the extent given : 


Lamps. Lamps. 
Pemberton Co,, Lawrence, Mass.,from 125 to 300 
Merrick Thread Co., Holyoke, Mass. ,, 120 ,, 400 
Danforth Locomotive Works, Pater- 
son, N.J. ... th a as ak ae: 
Weed, Parsons, and Co., Albany, 
awe Le ia ai ee a 
SalesandCo., Mechanicsville,Conn. ,, 120 ,, 300 
Wamsutta Mills, New Bedford, 
Mass. bore i Pes Oa ie 
At the meeting above referred to a dividend at the 


rate of 14 per cent. per annum was declared. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Proposed Bridge over the Humber—Opposttion at 
Goole—At a meeting of the directors of the Goole 
Chamber of Commerce, held at the public rooms and 
presided over by Mr. John Bennett, a resolution was 
agreed to nem. con. condemning the proposed bridge over 
the Humber at or near Hesle, as tending to prejudicially 
affect the port of Goole, and the rates of carriage there- 
from, and injure the navigation of the river. The cham- 
ber therefore urged the corporations, guilds, and chambers 
of commerce of the towns interested in preserving free 
and uninterrupted communication with the sea by the 
great estuary of the Humber, to unite determinedly in 
opposing the passage through Parliament of the Bill in 
reference to the Hull and Lincolnshire Railway. The 
Aire and Calder Navigation, and all railway and other 
companies connected with Goole, as well as the merchants, 
traders, shipowners, and others, interested in, or by 
virtue of their offices, representing the city of York and 
the corporate and other towns of the West Riding. were 
also urged to use their utmost endeavours to prevent the 
passing of the Bill. 


Earle’s Shipbuilding and Engineering Company, Limited, 
Hull.—The directors, in presenting their report and 
balance sheet for the eleventh year’s operations of the 
company, ending September 30 last, express their plea- 
sure in again showing a fairly satisfactory result of the 
year’s working to their shareholders, and then proceed to 
state: ‘‘The amount of profits realised does not quite 
accord with the hopes entertained by the directors when 
they last met the shareholders, nor do they consider them 
such as they had reason to expect for the large amount of 
work done. This arises from the unexpected demands of 
the workmen for advances in wages on contracts for ships 
which were taken at periods when such advances were 
not anticipated, also to the action of sections of men 
working irregularly and going on strike, and to the fur- 
ther delay caused in the progress of outdoor work by 
the unusually wet and unfavourable weather which pre- 
vailed during a large portion of the current year. The 
buildings and machinery have been efficiently maintained 
out of revenue, and are in perfect working condition. 
The question of depreciation has been fairly considered 
and dealt with. he directors beg to recommend the 
distribution of a dividend at the rate of 5 per cent. per 
annum (less income tax). This will absorb 12,000/., leav- 
ing a balance of 541/. 7s. 4d. to be carried to the next 
year’s account. The directors are now happy to announce 
that the new slip and tidal dock are completed and at 
work in perfect order. With these additions, the 
directors consider that no further important outlay will 
be required on capital account. The directors retiring vy 
rotation are Sir John Brown and John Galloway, Jun., 





Esq., who are eligible for re-election.” 
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In our issue of December 17, 1880, we published an 
illustrated description of Turton’s combined buffer and 
coupling for railway stock, in which a special feature 
was the introduction of the so-called slack spring for 
keeping the buffer heads in contact while the vehicles 
are going around a curve, The engravings show a 
modified form of this buffer which is giving consider- 
able satisfaction, and which was designed to suit some 
rolling stock having a very long and flexible wheel base. 
In this pattern the side rods of the slack spring are 
brought up close to the trunk of the buffer, and the 
spring itself (A A, Figs. 2 and 5) is placed in front of 
the mainspring C. ‘The hole in the headstock is also 
slightly enlarged to allow of a slight radial motion, in 
addition to the elasticity insured by the side bars and 
slack spring. In the illustrations, Fig. 1 is an end view 
of the buffer head, Fig. 2 is a sectional elevation, and 
Fig. 5 a plan of the arrangement; Fig. 3 is a section 
showing how the slack is taken, and Fig. 4 is a sectional 
plan of the same. Fig. 6isa transverse section in front 
of the slack spring, showing the side bars and draw- 
bar. 


SOLIGNAC’S ELECTRIC LAMP. 

WE have already published in this journal a de- 
scription of a very ingenious lamp devised by M. 
Solignac, in which the distance apart of the carbon 
points is regulated by the gradual softening of two 
small glass rods fixed holon the carbons and butting 
one against the other. To this lamp M. Solignac added 
an automatic relighting device, which we should have 
described if it had not been, despite its originality, 
abandoned and replaced by a new lamp in some 
respects still more simple, and much more convenient 
and economical in application. In pursuing his investi- 
gations with this lamp, M. Solignac was led to study 
the application of glass rods to a vertical carbon lamp. 
It occurred to him to use one rod only, employing one 
carbon much larger than the other, and fixed ina re- 
fractory casing, which is consumed very slowly, 
descends freely, and the under surface of which is 
consequently maintained in a fixed position with 
reference to the lower carbon. The sketch, Fig. 2, shows 
theoretically the operation of this apparatus. Subse- 
quently M. Solignac suppressed the glass rod altogether, 
and his new lamp has nothing in commen with that 
from which it was evolved. We have seen this lamp 
at work at the establishment of M. Solignac, 208, Rue 
St. Maur, Paris, and will proceed to describe it with the 
aid of the illustration, Fig. 1, annexed, which is one-fifth 
full size. This lamp, which produced a light of about 
600 carcels when fed by the smallest size direct current 
Gramme machine, absorbing one horse power. In the 
illustration, A is the negative carbon, formed of a 
cylinder 24 centimetres diameter, through which the 
current is led by a small terminal fixed in the carbon 
as shown. This terminal is connected by a wire to 
the terminal A' insulated from the frame on which it is 
fixed, and thence to the source of electricity. This 
large carbon fits freely in a hollow cylinder of re- 
fractory material, the axial hole being from 1 to 1.5 
millimetres larger than the carbon, which can thus 
slide without friction. 
small projecting lip in the refractory cylinder. This 
latter is contained in a copper cylinder C also made 
with a projection. This cylinder is hung between 


It is held at the bottom by a | 





COMBINED BUFFER AND COUPLING, 


the arms of a bracket D, which is fixed to the end of 
an iron rod F, moving freely inside the brass tube E E. 
Around this tube is a solenoid formed with 30 metres 
of copper wire 1.5 millimetres diameter, and insulated 
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| with gutta-percha. The rod F moves in the axis of 
| the solenoid, and abuts against a screwed rod through 











which passes the spindle H, hung from the top of the 
stirrup by the spring K. It will be seen that by 
moving the screw G in the nut belonging to it, 
the time when the rod F butts against it can be 
hastened or retarded, and the movement of the nega- 
tive carbon can thus be limited. By this arrangement, 
if the solenoid has an action in excess of that actually 
required, the movement of the rod may be restricted 
to what is necessary for regulating the are. The 
solenoid receives the current from the terminal A"; the 
current passes from the tube E to the bracket D, which 
is insulated from the large carbon, and to the frame 
carrying the positive carbon. This latter A’ slides 
in along copper sheath. The lower part is contained 
in a socket M provided with two springs nn that 
press against the inside of the tube, and collect the 
current. This socket is carried by two small chains F F 
passed over the rollers Q and fixed to the counterweight 
R, which slides over the tube M. The upper end of 
the carbon A’ traverses a nickel tube R, similar to 
those used in carriage lamps. The opening at the end 
of the tube is a little smaller than the diameter of the 
carbon, so that only the coned end projects. As this 
carbon is consumed, the counterweights raise it towards 
the upper carbon. 

The action of the lamp is as follows: At the moment 
that the apparatus is putin circuit, that is, when it 
is in the position shown in Fig. 1, the solenoid begins 
to act, lifting the iron rod and the negative carbon, 
which it maintains at a distance from the positive 
carbon fixed in advance by the screw G, according to 
the conditions of lighting, and the number of lamps 
| that are to be placed in the circuit. The are passes 

from the positive carbon to the negative, which it 
rapidly heats, until the whole of its lower surface is 
luminous. To obtain steadiness of are the positive 
electrode is formed of a so-called wick carbon, that is 
a tubular carbon filled with carbon. With this type 
of pencil the are always passes axially with the 

| cylindrical opening. Contrary to what may be 
imagined on first seeing this lamp, the refractory 
cylinder surrounding the large carbon has no function, 
in the Solignac lamp, similar to that of the Soleil. On 
the contrary, it serves to cool the electrode, and thus to 
prevent the unequal wear of the carbon, which, with- 

| out this device, would speedily become pointed, and 
fall out of the opening in the surrounding cylinder. 
Under the actual conditions, the absorption of heat 
insures an even wear of the carbon, which falls 

| gradually, always maintaining its lower surface practi- 
| cally flat. This heat arrives at its maximum tempera- 
ture a few seconds after lighting, and preserves this 
temperature as long as a balance is maintained between 

| the heat produced by the are and the loss resulting 
| from the radiation from the large surface of the refrac- 
| tory ring. This is constantly bathed by the hot air, 
| which surrounds the arc, and spreads over the base of 
| the refractory cylinder. It will thus be seen that the 
| large carbon is raised to a very high temperature, and 
| that while the wear is extremely slow, it preserves on 
account of its steady motion, due to its weight, a con- 
stant distance from the positive carbon. The refractory 
cylinder also acts as a reflector, but as it rapidly black- 

| ens by the deposit and absorption of dust, M. Solignae 
proposes to substitute a cylinder of enamelled porcelain. 
From the foregoing description it will be seen that 
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this lamp is extremely simple in its arrangement and 
working. As regards the hight produced, it should be 
pointed out, that owing to the construction of the 
lower part, and to the presence of the counterweight, 
a marked reduction of light is noticed beneath the 
lamp, though this does not amount to an actual shadow 
on account of the large size of the upper carbon. This 
disadvantage will probably be removed by modifying 
the details of the lamp, in which attention has been 
chiefly devoted to the production of a fixed light. 
The counterweight may be easily shifted to the top of 
the lamp, and the interception of the light will be thus 
avoided, 


GEOGHEGAN’S LOCOMOTIVE. 

In our last number but one we illustrated and de- 
scribed (vide page 523 ante) a small shunting engine, 
employed at the well-known brewery of Messrs. A 
Guinness, Son, and Co., at Dublin, this little locomotive 
having been constructed from the designs of Mr. S. 
Geoghegan, the engineer of the establishment. In 
publishing an account of the engine, we promised to 
illustrate some further details, and this we now do, 
our additional engravings appearing on page 574. 

In the illustrations now published, Figs. 36 to 40 
show the details of the steam brake, this consisting of 
a cylinder fitted with two pistons between which the 
steam is admitted. The pistons when forced outwards 
thrust against cross-beams which extend right across 
the engine, as shown in the general plan, Fig. 2, 
page 522 ante, each cross-beam carrying at each end a 
cast-iron brake block, which it can thus force directly 
against the corresponding wheel. Each cross-beam 
also is coupled by a pair of links toa cross-bar, which 
likewise carries brake blocks at its extremities. Thus 
the front cross-beam when forced forwards by the pres- 
sure of the corresponding piston, forces the two blocks 
at its extremities against the front pair of wheels, and 
draws another pair of brake blocks (by means of the 
links and cross-bar just mentioned) against the hind 
pair of wheels. The hind cross-bar in the same way 
applies brake blocks direct to the hind pair of wheels, 
and draws blocks into contact with the front pair of 
wheels. Strong springs tend to force the two cross- 
beams together, and thus force the pistons back to 
their central position, when the pressure in the brake 
cylinder is relieved. 

Figs. 41 to 44 show the details of the connexions to 





the main frames of the long spring plates which are 
secured to the top and bottom of the axle-boxes, as 


described by us in our former notice. The arrange- 
ment will be readily understood on comparing Figs. 41 
to 44 with the general views on pages 522 and 523 
ante. 

The details of the firegrate, hollow bridge, and 
furnace front, are shown by Figs. 45, 46, and 47, on 
page 574. A reference to the longitudinal section of the 
engine on page 522 ante, will show that the boiler is of 
the Cornish multitubular type, it being cylindrical with 
a cylindrical furnace, from which 64 tubes, 1} in. in 
diameter outside, and 2 ft. 103 in. long between tube- 
plates, extend to the smokebox. The boiler is 2ft. 5}in. 
in diameter inside the smallest plate, and 6 ft. 42 in. 
long between end plates, while the furnace is 1 ft. 73 in. 
in diameter inside, and 3 ft. 72 in. long from the tube- 
plate to the inside of the furnace front. Referring to 
Figs. 45 and 46 on page 574, it will be seen that the 
firegrate is composed of six wrought-iron tubes 2} in. 
in diameter outside, and 14 in. inside, these tubes being 
notched at their outer ends to enable them to be turned 
round, while at their inner ends they communicate with 
the interior of the hollow cast-iron bridge. The hollow 
firebars thus form channels through which air is con- 
ducted to the bridge, whence it escapes through the 
perforated plate shown in Fig. 45, this plate, which 
comes next the fire, being made so as to be readily re- 
newable. 

The last details we illustrate on page 574, are those 
shown by Figs. 48 to 52, these views representing the 
boiler mounting carrying the safety valves, whistle, 
quadrant for regulator handle, attachments for injector 
steam-cocks, pressure gauge, &c. As will be seen from 
the engravings, this mounting or standard is made to 
serve a variety of purposes, thus saving other attach- 
ments to the boiler, and itconstitutes a very neat arrange- 
ment. Altogether the little locomotive we have been 
describing is marked by much originality of design, and 
possesses many features of special interest. 








THE WESTON SYSTEM OF ELECTRIC 
LIGHTING. 
(Concluded from page 501.) 

In our next illustrations, Figs. 16 and 17, we show a 
new form of feeding mechanism, which Mr. Weston has 
devised. The feeding of the carbons is controlled by a 
brake-wheel, to the shaft of which the upper carbon 
carrier is attached by a cord and pulley, or rack and 
pinion movement, so that the red cannot be moved with- 
out turning the wheel. Theshaft of the wheel is mounted 
upon a swinging lever M, which is pivotted to a fixed 
support at m, and at its other end is linked to an oscil- 





lating lever K. Two solenoids, F and B, of peculiar form, 
are used for controlling the position of the oscillating 
lever. One of these solenoidsis included in the main circuit, 
and the other in a derived circuit about the arc; and they 
are attracted to the ends of the lever by flexible metallic 
straps f and 6. The wheel W is controlled by a brake A, 
which is pivotted to the lever M, just outside of the peri- 
phery of the wheel, and has a short arm at the right to 
which the lifting link a is attached at a’. It also has a 
long tail-piece L, extending over and resting upon the 
frame of the lamp at n’. he construction of the sole- 
noids used is shown at the left, in Fig. 16, where the shell 
and part of the coil are cut away to show the construc- 
tion. It will be seen that the solenoid has the ordinar 
core, andin addition, an iron shell surrounding the coil, 
and made in one piece with the core. Mr. Weston has 
found, that with a solenoid constructed in this way, an 
extremely long range of movement is obtained with very 
uniform power ; and that the solenoid is about as powerful 
as an ordinary bi-branched electro-magnet, having double 
the amount of wire upon it. The great disadvantage of 
ordinary solenoids is their comparative feebleness in pro- 
portion to their size. 

Supposing the lamp to be at rest, with the carbons 
in contact, upon first applying the current the solenoid 
F will preponderate in force, and draw down its end 
of the oscillating. lever; this movement carries the 
brake upward, and locks it upon the wheel, as soon as its 
tail-piece L is raised sufficiently to lift it from the stop n’, 
and the further movement of the oscillating lever carries 
the lever M and the wheel up bodily, so as to separate 
the carbons and form the arc. As the arc increases in 
length F weakens, and B strengthens, and a condition of 
equilibrium is soon reached, in which the end of the lever 
L rests upon the stop with just sufficient force to raise the 
brake and allow the wheel to revolve. The slightest de- 
crease in the length of the arc will immediately set the 
brake, and the slightest increase release it. It will 
be observed that the brake is so arranged with re- 
ference to the wheel, that the weight of the carbon and 
its carrier tends to lock the brake when its detachin 
lever is lifted from the stop, so that its grip on the whee 
is very positive ; but the wheel being large, and the de- 
taching point of the brake lever having great leverage 
over the brake, the device works with the utmost delicacy. 
The feeding is, under ordinary conditions, so nearly con- 
tinuous, that it is impossible to detect the movement at 
any one time. 

n Fig. 18is shown the automatic cut-out, ordinarily 
used with these lamps. It is a modification of the well- 
known Varley cut-out, and consists of an electro-magnet 
in the same circuit with the arc, and an armature, so 
arranged as to close a short circuit about the lamp when 
the armature is released by the magnet. This has been 
put into very compact and convenient form, and is usually 
attached to the support above the lamp, as shown at the 
left in Fig. 15, but may be included in the casing with 
the feeding mechanism. The diagram indicates clearly 
the electrical connexions. About the coil of the magnet 
are wound a few convolutions of insulated German silver 
wire, which are included in the shunt circuit. The current 
in this supplementary coil flows in the same direction as 
in the main coil, and the object of the supplementary coil 
is to cause the electro-magnet to act more quickly to open 
the shunt circuit when the lamp is lighted. The resistance 
of the shunt coil is very slight (about the same as that of 
the lamp with the carbons: in contact), and, with the 
shunt closed, and the lamp circuit open, it is obvious that 
the entire current must pass through the resistance, but 
there being few convolutions, and these at a distance 
from the core of the magnet, too little magnetism is 
developed to lift the armature. Whenever the lamp 
circuit is closed, however, the current at first divides 
between the two coils on the magnet, and both co-operat- 
ing lift the armature very quickly. As soon as the 
armature is lifted the shunt is broken, and the entire 
current passes through the lamp. This form of cut-out 
has been found very efficient under ordinary circum- 
stances, but where a very large number of lamps are used 
in the same circuit, the form of cut-out shown in Fig. 19 
is used, for the sake of additional precaution to guard 
against any dangerous elongation of the arc. 

P and N are insulated conductors, leading from the 
binding-posts of the lamp, and terminating in contact 
surfaces, p and n, of a spring switch, located above the 
aro, as shown in the illustration. The switch, when left 
free, is closed by a spring, but is normally held open by a 
plug a, of easily fusible alloy, arranged between the jaws 
of the switch, as shown in the plan view, in the lower 
part of the figure. The switch is supported near the 
upper carbon, but at a sufficient distance above the arc to 
prevent melting of the fusible plug while the arc is ef 
normal “er As is well known, any marked increase 
in the length of the are produces a very great increase in 
heat. When this occurs the fusible plug is melted, and 
allows the switch to close, and cut the lamp out before 
the arc becomes dangerously long. This is very positive 
in its action, and has been found extremely reliable. It 
may be easily readjusted by inserting another fusible 
plug. It is, however, rarely brought into action in prac- 
tice, as accidents to the feeding mechanism seldom occur. 

In Figs. 20 and 21 is shown an indicator, for use in 
central stations, and other places where the lamps are 
at a considerable distance from the machine. The coils 
of the magnet, shown in Fig. 21, are included in the cir- 
cuit with the lamps, and the retractable spring of the 
Z-shaped armature is so adjusted as to bring the needle, 
which is attached to the shaft, to zero on the scale, when 
the current is of normal strength. Should the current 
exceed or fall below the normal strength, however, either 
the magnet or the spring would preponderate, and the 
needle would swing in one direction or the other, indicat- 
ing the direction of the change ; and in case of any con- 
siderable variation, one of the contact springs on the lever 





would close the battery circuit, by making contact with 
astop-screw in the upper part of the box, and ring a bell 
at the top to call the attention of the attendant. By 
means of this indicator, the attendant at the central 
station can see, upon starting the machine, that the 
normal current is sent to the lamps, and is informed at 
once when any accident occurs to the circuit, or when 
lamps are put into circuit or cut-out, and can imme. 
diately adjust the machine to compensate for the change, 

The Maxim incandescent lamp has been so long in use, 
and is already so well known that we need not give any 
detailed description of it. 

The different incandescent lamp now before the public 
resemble each other in their general features, but differ 
in details of construction, and especially in the methods 
by which the carbon conductor is made. The Maxim 
carbon is made of paper, carbonised in a peculiar way, 
and afterwards heated to a high temperature in a hydro- 
carbon vapour or gas. As is well known, carbon con- 
ductors, made by carbonising paper in the ordinary 
way, have not proved commercially successful ; they are 
extremely fragile; the structure of the carbon obtained 
is too porous and uneven for durability in use ; and it is 
extremely difficult to secure uniformity of resistance. 
Both Mr. Edison and Mr. Swan appear to have given up 
the use of paper, probably for these reasons. Mr. Edison 
has substituted bamboo, which has a comparatively dense 
structure, with all the fibres running in the same direction ; 
and Mr. Swan has adopted a parchmentised thread, in 
which the fibres are more or less matted together. Mr. 
Maxim, however, has succeeded in overcoming the defects 
of the paper carbon, and the difficulties attending its 
manufacture. In carbonising, according to his ——, a 
stream of gas vapour, rich in carbon, 1s passed through 
the muffle containing the blanks in process of car- 
bonisation, soas to envelop them on all sides during 
the time the muffle is in the furnace. Carbon from the 
gas is deposited in the pores and interstices of the material, 
very much in the same way as the deposit of carbon 
takes place in the ordinary gas retorts, and this greatly 
solidifies and improves the structure of the carbon con- 
ductor. The conductor is afterward heated to a high 
temperature by a passing a current through it in a highly 
rarefied atmosphere of hydro-carbon gas, in order to still 
furtherimproveits structure and standardise its resistance. 
Mr. Maxim has found that in this latter _ of the 

srocess, very much better results are obtained by using a 
bighly attenuated atmosphere of the gas, as an extremely 
high temperature can be used, and yet the deposition of 
carbon be carried on slowly enough to insure its penetrat- 
ing the pores of the material. The deposit formed com- 
oar slowly, and at the same time at a very high 
temperature, is also of more even structure. 

The application of this process to standardising the 
resistance of the carbons is very ingenious. It is ob- 
viously of great importance, where lamps are run in 
multiple arc, that all the carbons should be, as nearly as 
possible, of the same size and of uniform resistance. It 
is very difficult to secure uniformity of resistance by car- 
bonising in the ordinary way, as the carbons produced 
from blanks of the same size and material, differ widely 
in resistance. By Mr. Maxim’s process all the carbons 
are made, in the first instance, of a resistance consider- 
ably higher than that desired, and they are afterward 
reduced to the standard. As the deposit formed by the 
hydro-carbon treatment increases the mass of the ton- 
ductor, it correspondingly reduces its resistance, and the 
process of treatment is arrested with each carbon, when 
the standard resistance has been reached. 

In Fig. 22, we show a device, designed by Mr. Maxim, 
for automatically cutting the carbon out of circuit at the 
proper time. An electro-magnet K is included in the 
same circuit with the carbon in course of treatment, which 
is represented at C. The surrounding vessel B contains 
a rarefied atmosphere of hydro-carbon gas. The wires A A 
lead to the generator which should be worked under the 
same conditions with all the carbons treated. It is 
obvious that as the resistance of the carbon C decreases, 
owing to the deposition of carbon upon it, more current 
flows through the coils of the magnet ; and the retractile 
spring M is so adjusted, that the magnet will draw 
down its armature when the resistance of the carbon has 
fallen to the standard fixed. When this occurs, the 
hammer G is released, and, falling upon F, breaks the 
circuit suddenly at T, and cuts out the carbon ; the spring 
F is prevented from rising again by adetent R. In a 
sedate of this device, which is somewhat more 
sensitive, instead of the retractile spring M, another 
electro-magnet, included in a derived circuit about the 
carbon in course of treatment, is made to pull down the 
other end of the armature lever A. By this apparatus 
the carbons are made of very uniform resistance. 

The Maxim carbons have proved very efficient and 
durable. In reports of numerous experiments, made with 
the Maxim lamps at the Paris Exposition, and since, it is 
stated that lamps of the ordinary size have, repeatedly, 
been made to give a light of from 600 to 1100 candles. 
This is a very severe test, and one which, so far as we 
have observed, has not yet been successfully endured by 
any other incandescent lamp. It would indicate a long 
lifetime for the lamps, when run at their normal lighting 
power, and this is, we are informed, the fact. From 
reports which have been received by the United States 
Company, from numerous plants which it has erected, the 
average lifetime of the lamp is shown to be considerably 
more than 1500 hours. amps have, in numerous in- 
stances, lasted from 8000 to 4000 hours ; and we see no 
reason why this should not be made the average lifetime 
of the lamps when the processes of making them are 
still further improved. The present Maxim lamp has a 
resistance of 75 ohms cold, or about 40 when in use. 

As is well known, the lamp is held in a socket or holder, 
which may be attached to an ordinary gas fixture, or 
other suitable support. The socket contains the terminals 
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of the circuit leading to the lamp, and these are so 
arranged, that the ends of the leading-in wires of the lamp 
are brought in contact with them, when the lamp is 
inserted in the socket; and merely placing the lamp in 
position, makes the necessary electrical connexions. 

Mr. Weston has devised a new process of making car- 
bons for incandescent lamps, which is, in some respects, 
quite a new departure, and of which we hope to give a 
description shortly. He has also, besides furnishing the 
machine for running the lights, given much attention 
to various details of the system. 

In Figs. 23 and 24, are shown different forms of 
safety devices which he has invented. With the multiple 
arc system, it is obvious that the distribution of the 
current anne the branches depends upon their relative 
resistance. f from any accident one of the branches 
should happen to be short circuited, an abnormal amount 
of current would be diverted toit from the main circuit, 
and this might be sufficient to dangerously heat, or even 
fuse the branch wire. A safety device, of the form shown 
in the euts, is introduced in each branch, to guard against 
this danger. Itconsists of astrip of easily fusible alloy 
introduced into the circuit, and arranged in convenient 
form for renewal. The alloy used is a compound of tin, 
lead, cadmium, and bismuth, and fuses at about 155 deg. 
Fahr. The strip is made of sufficient size to convey the 
normal current without heating it to its fusing point; but 
in case of any abnormal flow of current, the alloy section 
of the branch would, of course, melt before the copper 
wire became dangerously heated, if the section of alloy 
were made of equal, or even somewhat greater con- 
ductivity than the rest of the circuit. As the fusing 
yoint of the alloy is below the point of ignition of any com- 
Pustible, the drops of melted metal can do no harm in 
case the safety device is called into operation. These 
devices are made in various forms, some of which are 
shown in the cuts, andare located at any convenient 
place in the circuit, so as to be readily accessible for the 
renewal of the alloy strip when necessary. 

In our next illustration, Fig. 26, we show the wall plate 
belonging to a bracket, devised by Mr. Weston, for in- 
candescent lights. This plate is permanently attached to 
the wall, and the circwt wires connected at cand e”. 
When the bracket is placed on the plate, its electrical 
terminals form contact with the springs c and d, and the 
wires pass from them through the fixture to the lamp. 
Ate, in the wall plate, is a fusible cut-off. This bracket 
can be swung from side to side without affecting the 
circuit, as the connexions are made through the pivots 
upon which it swings. Mr. Weston has also devised forms 
} double-swing brackets, drop-lights, chandeliers, and 
er ag other fixtures, for both arc and incandescent 
ights. 

. in and many other details of these systems of light- 
ing, would be of great interest tofour readers, but we have 
not, at present, space to illustrate or describe them. 
Much attention has evidently been given, not only to the 
general design and the more important parts of the appa- 
ratus, but to the most minute details which contribute to 
its efficiency, or its safety or convenience in use. 

All the different parts of the apparatus have been care- 
fully protected by patents, and some idea of the complete- 
ness of these systems may be had from the fact that the 
United States Company owns over a hundred and fifty 
vatents, which have already been issued, and has a very 
arge number of applications still pending in the Patent 
Office. 

In view of the great practical success already achieved 
by the Weston arc light, and the Maxim incandescent 
light, with apparatus not embodying the recent improve- 
ments, which 
sideration the very important nature of these improve- 
ments we have no doubt that these systems will continue 
to occupy a leading position in the practical development 
and introduction of the electric light. 


Oo 








BRAZING BAND SAWS. 
To THE Epitor or ENGINEERING. 

Srmr,—To braze band saws blades successfully, I think 
there are several other points to be borne in mind in ad- 
dition to those mentioned by a correspondent in your last 
issue. I agree with him that a heated pair of tongs are pre- 
ferable to a blowpipe in making the joint, but if he had many 
saws to braze he would find this a rather slow process. 
Ihave brazed many thousands of saws successfully, six 
at a time, using a small forge that I have designed with 
adjustable hinged weights for keeping the saws in their 
places when in the fire. 

In jointing the saws great care should be taken that 
when finished they are not thicker at the braze than the 
other part of the blade, or they will, when working, be 
found to jump and not run true on the saw wheel, break- 
age being the result. I append a description of modus 
operandi I pursue. 

Take each end of the blade and file down a taper on the 
the opposite sides of the saw of about three teeth’s points, 
so that when the two endsare made to overlap each other, 
the joint when cleaned off will be the same thickness as 
the rest of the blade. Secure the overlapping ends of the 
saw well together by small hand-vices, and tie them with 
fine iron wnt. Over this bind tightly with brass wire 
the full length of the overlap. Moisten the joint with 
water, and cover it with powdered borax. Either take 
a pair of tongs and make dens red hot, or place the saw 
in a small forge fire made of charcoal, and keep it there 
till the brass is well melted. Let the saw cool gradually, 
then file the joint to the same gauge as the rest of the 
blade and finish it with emery cloth. If this operation 
is well performed, the joint will be scarcely distinguish- 
able ; some prefer to moisten the saw with diluted muriatic 
acid, I presume for the purpose of removing any grease, 
but I have always found water answer the purpose very 





we have described, and taking into con- | 


well. Care must be taken that when brazed, the over- 
lapping ends of the saw press well together. 

n working, the blades are subjected to several severe 
strains, the principal of which is bending or torsional, 
and the expansion and contraction of the blade engendered 
by the friction while in use, which seems to alter the fibre 
or granular structure of the steel, is a fruitful source of 
breakage. It can, however, be considerably modified by 
mounting the top saw-wheel elastically, by lubricating 
the blade, keeping the leathers on the periphery of the 
saw wheels true, and by slacking the tension of the saw 
immediately after finishing work. It is a mistake to sup- 
pose saws of a thick gauge stand ordinary wear better 
than thin ones, I éan from experience affirm the reverse 
to be the fact. ; " ‘ 

Apologising for taking up so much space, 
ee I ph yours faithfully, 
M. Powis Bate, M.1.M.E., 
Author of ‘ Woodworking Machinery, 
Its Construction,” &c. 
20, Budge-row, E.C., Dec. 12, 1882. 








FLENSBURG ENGINE TRIAL. 
To THE EpiTor o¥ ENGINEERING. 

Srr,—Thetrial of this engine so fully detailed in your last 
issue is very interesting, as it separates the boiler from 
the engine, and therefore the action of the steam can be 
analysed. 

There are a few errors in the calculations I sheuld like 
to point out, viz., under the head of ‘“‘ Feed Water” the 
pounds used per indicated horse power per hour should be 
27.216, and the pounds used per minute 13.849 in place of 
26.849, and 13.821 respectively. The multiplier used in 
calculating the quantity of water evaporated from and at 
212 deg. should be 1.147 instead of 1.065, which would 
make the pounds of water evaporated per pound of pure 
coal 9.88 in place of 9.18 as given. 

The mean pressure in the condenser is given as .88 lb. 
per square inch, while the mean pressure, according to 
the vacuum gauge, is given as.71 lb. per square inch. This 
wants further explanation. 

The quantity of heat actually expended per indicated 
horse power per minute (reckoned from the temperature 
of the air pump discharge) should be 502.2 T. U. in place 
of 409.6 T. U. 

The quantity of heat imparted to the cylinder walls 
during admission is givenas 5715 T. U. per minute, whereas 
it ought to be 7772 T. U. This quantity is easily found 
by deducting from the heat expended or supplied from 
the boiler the internal heat of the steam and water at the 
end of admission, together with the absolute work done 
during that period. The proportion of this quantity 
(7772 . U.) given out during expansion is 41.3 per cent., 
and that wasted during exhaust, and in radiation, 58.7 
per cent., whereas the 5715 T. U. given in your articleis 
divided in the proportions of 21.4 and 78.6. These figures 
are of so much interest that it is important these errors 
should be pointed out. 

Trusting I have not taken up too much of your valu- 
able space, I remain, yours obediently, 

Joun G, Marr. 

101, Grosvenor-road, 8.W., Nov. 28, 1882. 


SURFACE CON DENSERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Your valuable journal contains articles on nearly 
every part of a marine engine save the condenser,* and 
since the condensing surface can be as readily deduced as 
the diameter of the steam cylinder I will give you a 
method of computation exempt from empirical rules. 

The old practice of making the condensing surface a 
certain percentage of the heating surface of the boilers 
was largely used by English and American manufacturers 
till recently. Bourne’s works on the steam engine give 
such rules. But it is evident that the heating surface of 
a boiler varies with the coal used and its economy, while 
the condensing surface depends only on the steam sent to 
the condenser. Later writers, as Mr. Riggs, acknowledge 
that the condensing surface depends upon the rate of 
conductivity of the tubes, the number of pounds of steam 
sent to the condenser per hour, its temperature and latent 
heat, and the temperature of the feed, injection, and 
discharge water. 

From careful experiments on the transmission of heat 
made by Chief Engineer Isherwood, at the Washington 
Navy Yard, and described by Chief Engineer Shock in his 
work on Steam Boilers on page 57, it was found that the 
weight of water vaporised in a given time was in the 
direct ratio of the difference of temperature of the sides 
of the intervening metal and independent of its thickness. 
He found that the thermal conductivity of brass in terms 
of heat units transmitted per hour through one square 
foot by a difference of temperature of 1 deg. Fahr. was 
556.832. By means of these laws we can deduce the 
following formula, where : 

W=number of pounds of exhaust steam sent to the 

condénser per hour. 

T,=total heat units sent to the condenser in one pound 
of exhaust steam. 

T,=temperature of feed water as it leaves the con- 
denser. 

T=a variable temperature of the steam between T, and 
T., it being the total heat of exhaust steam on an 
elementary surface d s. 

t=mean temperature of circulating water, or mean 
between temperatures of injection and discharge 
water. 











* [Our correspondent will find the question of the 
efficiency of condensing surface dealt with on p. 449 of 





our twentieth volume.—ED. E.] 


q=rate of conductivity in heat units per hour per 
square foot of surface, and is evidently a variable 
uantity depending on T =556.832 (T -t). 
S=number of square feet of condensing surface. 
Then the heat taken up by the circulating water is : 


W (T,-T;) = 


Ty 
Te 


S= 595.999 { 18 (Ti -log g(Ta-0) anne 


In using formula (1) a factor must be introduced for all 
the working conditions of the condenser, as the tubes be- 
come very dirty during a long cruise on account of the oil 
used in the steam cylinder. In designing an engine we 
know the required indicated horse power, and assume 
that a certain number of pounds of steam will be required 
ag indicated horse power per hour. This is determined 

y the ratio of expansion and from results of known 
engines that are economical. Pictet found that where 
the circulation is improved the rate of conductivity is in- 
creased. This can be accomplished in a surface condenser 
by using independent circulating and air pumps. A con- 
denser can be kept cleaner if steam passes through the 
tubes than if around them, but must be larger, as the 
circulation is not as perfect as otherwise. 

The following Table is interesting as showing the differ- 
ence between the rules adopted by manufacturers in 
designing the condenser : 
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H.M.S. Devastation! 2.02 


Dreadaought) 2.00 27 |Independent circulating 


| pump. 
. |Independent circulating 


»  Inflexible ...) 2.00 
air and feed pumps. 
» Alexandra... 2.06 Independent circulating 
one pump. 
»  Téméraire .. 2.14 28 , ” 
+ Shannon .| 2.26 
x Superb 2.22 26.5 
” Raleigh 1.94 | 27 2” ” 
x» Rover 1.91 | 28 | 9 ” 
Re Ne Iris ... .| 1.81 27 ” ” 
U.S.S. Galena 3.23 27 





Very respectfully, 
: J. M. WuitHam, Cadet Engineer. 
U.S.S. Galena, Montevideo, Uruguay, 
October 13, 1882. 





BRITISH RAINFALL. 
To THE Epitor oF ENGINEERING. 

Srr,—I am just preparing to issue to all the observers 
of rainfall known to me, blank forms for the entry of 
their records for the year shortly about to close. This 
staff now exceeds 2000, but still, as they are not un- 
frequently cather clustered, there are many parts of the 
country where additional records are needed. 

I have no doubt that records are already kept in many 
places unknown to me, and I shall be glad, if you will 
allow me to invite communications from any one who has 
kept an accurate record, and to supply either those 
already observing or contemplating doing so with a copy 
of the rules adupted by British observers, and with all 
necessary blank forms—all, 1 may perhaps as well add, 
free of charge, as our greatest requirements are ample and 
accurate records. 

Your obedient servant, 
G. J. Symons, F.R.S. 

62, Camden-square, London, N.W. 








A New PYRENNEAN Raitway.—Tenders have just been 
opened for a new line between Spain and France rid 
Orolon and Pau. The contract was let at a reduction of 
12 per cent. from the official estimates to an Oregon 
Company. 





CoaL IN JAPAN.—The field from which the main supply 
of coal for the N ki market is obtained, is situated 
along the coast line extending northward from Ca: 
Nomo, in the south, up to the entrance of pee 
Harbour, and thence in a westerly direction almost to 
Hiradoshima, the most northerly of the Goto Islands. 
Along the coast line of the main land the coal measures 
are found to be much broken up and of limited extent, 
owing to the heavy denudation and upheaval which the 
strata have undergone in former periods. In all the 
various groups of islands, however, with which the sea in 
the district is studded, the coal has, to a greater or less 
extent, b’en worked in the past, and it is to these islands 
that in the future Nagasaki may look for adequate sup- 
plies of coal. The coal-bearing stratum of the district 
seems by common consent among geologists to be re- 
ferred to the tertiary period. e coal is described as 
being highly bituminous, of irregular fracture, inclining 
towards cubical, —— when freshly broken a lustrous 
black appearance, which changes by protracted exposure 





to atmospheric influence to a dull rusty black, 
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NOTICES OF MEETINGS. 

Tue INsTiTuTION oF CiviL ENGINEERS.—Ordinary meeting, 
Tuesday, December 19th, at 8 p.m. Annual general meeting 
of corporate members only, to receive the annual report and elect 
the Council for the ensuing year. 

Tuk METEOROLOGICAL Society.—At the ordinary meeting of the 
Society, to be held, by kind permission of the Council of the Insti- 
tution of Civil Engineers, at 25, Great George-street, Westminster, 
on Wednesday, the 20th inst., at 7 p.m., the following papers will 
be read: ‘Popular Weather Prognostics,” by the Hon. R. Aber- 
cromby, F.M.S., and W. Marriott, F.M.S.; ‘Report on the 
Phenological Observations for 1882,” by the Rev. T. A. Preston, 
M.A.,F.MS Mr. J. &, Dyason, F.M.S., will exhibit (1) a series of 
typical clouds in monochrome, and (2) a series of sketches of 
clouds in colour made in June, July, and August, 1882. 
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THE INSTITUTE OF PATENT AGENTS. 

THE first annual meeting of this Institute, lately 
held, was well attended, and the report presented 
by the Council highly encouraging. It appears that 








already there are no less than forty-eight fellows, 
which is a goodly number seeing that, comparatively 
speaking, the entire body of persons professing 
patent agency is but very small. It is also satisfac- 
tory to note that besides all the more eminent prac- 
titioners, the Institute includes amongst its members 
quite a considerable proportion of respectable patent 
agents less widely known and some of whom are 
not in very extensive practice. This is a most 
encouraging fact, and reflects great credit upon the 
more influential members, as indicating a sincere 
desire on their part to render the Institute a truly 
representative body, and in no sense whatever a 
mere clique. 


{t must be perfectly evident to any | 





thoughtful »crson that prominent members of the | 
professioi: had little to gain by the creation of such an | 


association, but that it is quite different with rising 
practitioners. They, by being admitted into such 
a body, as the equals of their seniors in the pro- 
fession, at once obtain a status such as would other- 
wise be attainable only after an extended and suc- 
cessful professional career. 

The President, Mr. J. Henry Johnson, in his 
excellent inaugural address, said it was quite pro- 
bable that some patent agents entitled to admission 
to the Institute had not been invited to assist in its 
formation. The Council, however, wished it to be 
understood, as to any such gentlemen, that their 
non-inclusion in the first list of members was no 
slight on them, and that the Council did not 
profess to have invited the co-operation of all 
qualified practitioners, but only of those with 
whom some member of the Council was ac- 
quainted. They considered it necessary in the 
first instance to adopt this method of procedure, 
as no other means of selection appeared to be open 
to them. 

The Council could not undertake the personal 
responsibility of approving every name they heard 
of as that of a patent agent without knowing any- 
thing whatever of the position or qualifications of 
the person referred to. It was therefore deemed 
best to invite the assistance of a sufficient number 
to form a nucleus for electing applicants in accord- 
ance with the formalities prescribed by the regula- 
tions. The course they have followed has been 
prompted solely by regard for the interests of the 
Institute, and has not been in any sense at- 
tribut-able to a desire to exclude any patent 
agent who can be regarded as properly qualified 
for admission. On the contrary, they will be 
happy to receive applications for admission from 
gentlemen practising the profession who are not yet 
members. 

It is to be expected of course that there will be 
considerable dissatisfaction on the part of those 
who may fail to gain admission to the Institute. 
Nevertheless it is to be hoped that care will be 
taken to exclude all who are not reasonably entitled 
to membership, otherwise the effect will be quite 
the reverse of what it should be. 

It is highly important that fellowship of the In- 
stitute should come to be regarded as a reliable 
indication that a practitioner is worthy of confi- 
dence, and on this account it is essential that a line 
of conduct indicated in the President’s address 
should be most strictly adhered to, namely, that of 
doing everything that is possible to maintain the 
honourable position of patent agents, and to give 
them a place in the estimation of the public, such as 
has not yet been fully attained. 

There can be no doubt that if the Institute can 
attain the position of a central authority it will do 
much to effect these objects. On the one hand it 
will provide a check against all irregularities in pro- 
fessional practice, and, on the other hand, it will 
secure to the members of the Institute that fair 
consideration from their clients to which they are 
entitled. It is satisfactory to know that the Council 
have power, by the articles of association, to exclude 
from membership of the Institute, all persons con- 
victed of any irregularity in the practice of patent 
agency. It is not an easy matter to define the quali- 
fications most desirable in a patentagent. He, of 
course, should, before all things, possess what 
many so-called patent agents entirely lack, an 
intimate acquaintance with Patent Law and practice. 
Some persons seem to imagine that any one possess- 
ing engineering or scientific knowledge is com- 
petent to act as a patent agent, but this is by no 
means the case. On the contrary, it takes long to 
convert even an apt scholar into a good patent 
agent, however extensive may be his engineering 
or scientific knowledge to begin with. Itis a well- 
known fact that even amongst our cleverest in- 





ventors, including well-educated engineers, the 
proportion of those who can write descriptions of 
their inventions at all approaching what would be 
suitable for patent specifications, isexceedingly small. 
But even the ability to draw a good specification is 
very far from constituting sufficient qualification 
to act as a patent agent. There are many branches 
of duty in the profession requiring not only a clear 
and logical mind, with sound common sense, but 
also special training and experience. To attain 
this, of course, time and opportunity are essential, 
and this has been realised by the promoters of the 
Institute in determining the qualifications to be 
prescribed for fellowship. Thus any one who has 
commenced practice, even without previous special 
training as.a patent agent, can have no good cause 
for complaint, for if indisposed to qualify in the 
manner to be presently mentioned he will yet be 
eligible for election when he shall have practised on 
his own account in the United Kingdom for at least 
five years, and have acquired good repute in the 
profession. Again, with patent agents in extensive 
practice, as with members of other professions, it is 
of course the case that assistance has to be largely 
employed. Indeed, in a well-organised patent 
agency office one would naturally expect to find 
heads of departments, for obviously there must be 
a large amount of very important work it would 
be impossible for the principal himself to perform. 
Now the articles of association have made care- 
ful provision in favour of qualified assistants, as a 
candidate will be eligible for election if he shall 
have been, for at least seven years, engaged as a 
pupil or assistant in the business of a fellow of the 
Institute, and have acquired such knowledge as to 
qualify him to practise as a patent agent. And lest 
the foregoing should not suffice to afford ample 
justice to all really deserving of admission, provision 
is furthermore made of fellowship for those who 
could not comply with either of the foregoing re- 
quirements, as they have the option of qualifying 
by passing an examination in Patent Law and 
practice, in mechanical drawing, and in such techni- 
cal or other subjects as the Council may deem 
requisite, such examination being conducted by the 
Council, or by examiners appointed by them. 

Thus it will be seen that whatever may be said 
in disparagement of the Institute by persons not 
prepared to prove their qualifications for admission, 
there can in reality be no well-founded cause for 
complaint, seeing that the rules governing admis- 
sion are in every respect as liberal as is consistent 
with a due regard for the honour of the Institute 
and for the protection of those who may look to it for 
guidance. In this conexion perhaps we may ven- 
ture a suggestion to the Council. It is that there 
should be published a simple alphabetical list of 
fellows which might be obtained on application to 
the secretary. It will probably happen that in- 
ventors and others will apply to the Institute 
for the names of respectable practitioners which 
of course could not be givenina more specific 
manner. Moreover, copies of such lists might 
with advantage be distributed to the leading 
scientific societies and public libraries through- 
out the kingdom. 

It appears advisable that no effort should be 
wanting to make the Institute as widely known 
as possible. As to the work before it, and other 
points, we shall probably have more to say on 
future occasions. Meanwhile it may not be out of 
place to mention that in recognition of his valuable 
services in the formation of the Institute, Mr. G. 
G. M. Hardingham has been appointed honorary 
secretary, whilst Mr. H. Howgrave Graham (a 
gentleman of considerable experience), has been 
appointed acting secretary, and offices for the In- 
stitute have been opened at 57 and 58, Chancery- 
lane, W.C. 








ASTRONOMERS AND ENGINEERING. 

On the 27th of October last we referred in an 
article under the above heading to a singular attack 
made by Sir George Airy on the design for the 
Forth Bridge now in course of execution. After a 
delay of some two months, Sir George has been 
good enough to ‘‘ modify the force” of his expres- 
sions in a letter no less singular, and in a certain 
sense instructive, than his former. Sir George 
Airy’s periodic attacks on engineering works are 
instructive, inasmuch as they serve to indi- 
cate the blunders which inexperienced engineers 
would be likely to fall into if entrusted with re- 
sponsibility before being properly qualified. The 
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late Astronomer-Royal, throughout his long career, 
has laboured under the hallucination that the science 
of engineering is not a matter of experience and 
research, but of intuition, and consequently his 
proceedings on many occasions serve well to point 
amoral. Possibly he may at times have mistaken 
the silence of engineers for acquiescence, but sup- 
posing Sir George wrote a letter stating that in his 
opinion the distance from London to Edinburgh 
was twenty miles, we doubt whether any one would 
take the trouble to correct him. Similarly engi- 
neers in the recent case of the Forth Bridge do not 
trouble to set him right as regards the strength of 
long struts, because they see at a glance that his 
theory has about the same relation to modern 
methods as a 300 years old map of the interior of 
Africa has to the documents now in the possession 
of the Royal Geographical Society. Nevertheless, 
we will refer briefly to one or two instances in 
which the late Astronomer-Royal has attacked 
engineering works happening at the moment to be 
attracting public attention. 

It will be unnecessary to refer to the case of the 
Britannia Bridge, as the circumstances are so well 
known to the profession. In 1851, however, the 
*¢ Great Exhibition” was the talk of the world, and 
Sir George Airy availed himself at once of the 
opportunity afforded by a paper read by the late 
Sir Digby Wyatt to discuss the subject and threw 
doubts upon the stability of the building. The mode 
of procedure adopted by Sir George thirty-two years 
ago was exactly analogous with that recently adopted 
by him in the case of the Forth Bridge—that is to 
say, he brought forward a few more or less 
irrelevant figures and then expressed an adverse 
opinion in a manner which would, unintentionally 
no doubt, convey to a careless reader the impression 
that the conclusion was proved by the figures instead 
of being merely the personal opinion of an amateur 
engineer. Thus Sir George Airy calculated in some 
detail the stress upon the framework of the Exhibi- 
tion building which would result from the wind 
pressure which he considered necessary to provide 
against, and found it would amount to between five 
and six tons upon certain snugs attaching the girders 
to the columns. It was at this point that Sir 
George’s characteristic mode of procedure came 
into operation. Instead of continuing the calcu- 
lation and ascertaining whether the sectional 
area of metal provided was equal to the resist- 
ance of this stress, he relapsed into his usual 
‘‘ panic” course and said: ‘‘I confess I have doubts 
on the subject; I do not think it sufficiently strong ; 
I do not in my deliberate judgment think the 
strength is sufficient.” Now, as a matter of fact, 
the sectional area provided was four square inches 
in the weakest part, which, by the way, was not the 
snugs. The stress, therefore, during the storm 
assumed by Sir George could not have ex- 
ceeded from 1} to 1} tons per square inch, or in 
other words, the panic-was raised about a portion 
of the structure having a factor of safety of about 
six, if his figures were correct. 

But perhaps the most talked of contribution of the 
late Astronomer-Royal to the science and practice 
of engineering is the one relating to the laying of 
submarine telegraph cables. In the year 1858 the 
failure of the Altantic cable had directed much 
public attention to the subject, and it was only 
to be expected that the Astronomer-Royal should 
assist in the discussion. The occasion soon arose 
in connexion with two very able papers read at 
the Institute of Civil Engineers, by Mr. Long- 
ridge and Mr. Brooks. Vol. xvii. of the Pro- 
ceedings contains matter seriously affecting the 
late Astronomer-Royal’s reputation as a sound 
theorist on such matters as pertain to the profes- 
sion of engineering. An admirable investigation 
was made by Mr. Longridge of the complex 
problems presented by the laying of a submarine 
cable, and attention was particularly directed to 
the phenomena resulting from the progressive 
motion of the ship, the resistance of the water 
and other elements. Sir George Airy opened 
the discussion by the startling announcement 
that ‘‘ The same results stood very approximately 
in the case of depositing a cable in water as in 
the case of depositing a cable in air. It must 
be a very close approximation to the common 
catenary touching the bottom of the sea at its 
lowest point, and there was a horizontal tension 
in the cable where it touched the ground, which 
would keep in a straight course every part of 
the cable as deposited.” The fact that no cable 
ever laid had behaved in this manner offered 





no difficulties to Sir George. He said it had 
been stated that cables were deposited in wavy 
folds with a waste of from 30 to 50 per cent., 
but that ‘‘instead of the waste being 30 per 
cent. or 50 per cent. it need not be 1 per cent. or 
any percentage, although, of course, it might be 
made larger by an unreasonable wasteful delivery.” 
That is to say, it was not the necessities of the 
case but the blundering of the engineers which had 
led to the length of existing cables being longer 
than the shortest distance between the terminals. 
The late Astronomer-Royal is never so positive as 
when advancing an untenable theory. ‘‘If it is 
certain that the cable would always be deposited 
exactly in the way in which it is deposited in air, of 
which I have no doubt,” and ‘taking known prin- 
ciples the accuracy of which I guarantee,” the tension 
will be so much, and then follows a table giving 
results to two places of decimals but in certain 
cases involving practical errors of at least twenty- 
six thousand per cent! Sir George to the astonish- 
ment of the members present, who probably with 
the sole exception of himself, had followed Mr. Long- 
ridge’s argument, illustrated his theory of the laying 
of submarine cables by producing a small wooden 
cart and paying out a chain, as it was trundled along. 
Any little boy who had dived after a sixpence as it 
fluttered through the water in a swimming bath 
would have appreciated the vast practical difference 
between a body falling through water and the same 
body falling through air. Any mathematician who 
had taken the trouble to refer to an encyclopedia 
for data as to the resistance of bodies moving 
through water would similarly have appreciated 
the difference. All necessary data were, however, 
given inthe papers, and it is no wonder therefore 
that with reference to this instance of want of care 
though not of ability on the part of the Astronomer- 
Royal a quarter of a century ago, Mr. Long- 
ridge said: ‘‘It would tend to promote the in- 
terests of this Institution if gentleman of high 
station and character would, before discussing a 
paper, examine it to see what it contained.” It 
would certainly tend to uphold the dignity of science 
if so favoured a representative of it as Sir George 
Airy would even at the eleventh hour refrain from 
making attacks upon great engineering works 
happening at the moment to be attracting the 
attention of the public. These attacks may appear 
wholly harmless in the eyes of experts, but not 
unnaturally alarm the general public, who hesitate 
to believe that a scientific man who has held a high 
public position would make reckless and unsustain- 
able assertions affecting the reputation of others. 








RECENT BOILER EXPLOSIONS. 


CoNTINUING our summary of the results of the 
preliminary inquiries respecting boiler explosions 
carried out by the Board of Trade,* we have now 
to deal with reports Nos. 12 to 15 which have been 
received since the publication of our last article. 
Report No. 12 is one made by Mr. Peter Samson, 
ona boiler which exploded on September 21st last, 
at the wagon works of Mr. R. Y. Pickering, at 
Wishaw, Lanarkshire, killing the stoker, John 
Blackwood. The boiler was of the Lancashire 
type, 30 ft. long, 7 ft. 8 in. in diameter, and origi- 
nally made of plates ,’; in. thick, single-rivetted 
and lap-jointed. The flues were 36 in. in diameter 
throughout and made of plates originally is in. 
thick. Each flue was fitted with five Galloway 
tubes. The boiler appears to have been made in 
1872, and it was insured for 5001. by the National 
Boiler Insurance Company, Limited, until the end of 
1878, when the policy was allowed to lapse. The 
last inspection by the company just named was made 
in November, 1878, and appears to have been a very 
efficient one. The report then made showed that the 
boiler was seriously corroded, it being recommended 
that it should be entirely rebottomed and that other 
repairs and alterations should be done. The re- 
commendations just referred to, however, were not 
acted upon until June, 1880, when a new bottom was 
put to the boiler by a boilermaker of the district, Mr. 
William Moore. The new bottom consisted of four 
plates 2 in. thick, placed end to end, the fibre 
running longitudinally instead of transversely, as it 
should have done. The working pressure appears 
to have been about 25 Ib. per square inch, and the 
explosion was caused by the severe corrosion of 
the new bottom plate next the back end of the 
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boiler, the plate for a length of 36 in. being reduced 
to an average thickness of barely ;}y in., while it 
was also severely corroded for a further length. 
The corrosion appears to have been caused by leaky 
rivets, and Mr. Samson considers the state of 
affairs to indicate defective workmanship. It is to 
be noted that no hydraulic test was applied when 
the repairs of the boiler were carried out. The 
boiler was subject to examination by the engine- 
man (who was not a trained mechanic), the stoker, 
and by the foreman of the works, Mr. Meikle, who 
was a wagon maker and not an engineer. Their 
examinations do not appear to have led to the dis- 
covery of anything wrong, although the corrosion 
must have been plainly evident to a trained in- 
spector. The explosion points strongly to the 
necessity of employing hydraulic testing after ex- 
tensive repairs, so as to make sure of the soundness 
of the work, and it also shows the uselessness of 
unskilled inspection, and the rapidity with which 
neglected leakage can produce dangerous corrosion, 
The explosion was one which competent periodical 
inspection would certainly have prevented. 

Report No. 13 is by Mr. T. J. Richards, and 
relates to the disastrous and fatal boiler explosion 
at the Stephenson Tube Company’s works, Birming- 
ham, on October 9. This is an explosion with 
which we have already dealt fully (vide page 405 
ante), and inasmuch as the inquiry before the 
coroner resulted in the chief engineer of the works, 
Mr. Mosedale, being committed for trial on a charge 
of manslaughter, we shall only say here that the 
views expressed by Mr. Richards in his report 
entirely agree with our own remarks on the 
matter. 

The next report, No. 14, is one by Mr. G. H. 
Loxdale on an explosion of a boiler at the Dinas 
Flour Mills, on October 19 last. The boiler in this 
case was a vertical one 18 ft. 8in. high, 4 ft. 44in. 
in diameter, and made of #in. plate, the firebox 
being about 7ft. high, by 3ft. 9in. in diameter, 
made of ,°; in. plate, single rivetted, and fitted with 
four cross tubes 10in. in diameter. The safety 
valve was stated to be loaded to 501b. per square 
inch, but it was not possible to verify this, as the 
lever was missing after the explosion, as was also 
the pressure gauge. The boiler failed by the crush- 
ing of the firebox, it being bulged inwards from top 
to bottom, in vertical corrugations between the 
points of attachment of the cross tubes. Mr. 
Loxdale attributes the explosion simply to the fire- 
box being too weak for the pressure carried ; but it 
seems very doubtful what this pressure really was. 
Altogether the case looks to us exceedingly like one 
in which an overloaded or stuck safety valve had 
led to excessive pressure, it being possible also that 
the pressure gauge was defective. 

Report No. 15 is one by Mr. James Ramsay on 
the collapse of a flue of a Lancashire boiler, which 
occurred at the Bowling Iron Works on October 25 
last, causing the death of the fireman. Respecting 
this explosion we have also received a very full re- 
port from Mr. John Waugh, the chief engineer of the 
Yorkshire Boiler Insurance and Steam Users’ Com- 
pany, who examined the boiler by the instructions of 
Mr. James G. Hutchinson, the coroner for Bradford. 
The boiler on which the failure occurred was 
28 ft. long by 7 ft. in diameter, and had two flues 
2ft. 9in. in diameter, each flue being made 
up of nine rings of ;;in. plates, without 
flanged seams or other strengthening rings. The 
boiler is fitted with three safety valves, which, 
when the weights are placed at the ends of 
the levers, are loaded to 60 lb., 65 lb., and 65 lb. 
respectively. There are two water gauges, one 
of which was found after the explosion to be shut 
off, while in the case of the other, the bottom cock 
was found with the handle against the boiler plate, 
in which position the passage through it was all 
but shut. The fire in the boiler was lit at four 
o'clock on the afternoon of the explosion, the water 
in the boiler being then cold, yet at five o’clock, 
there was steam at 10]b. pressure, and at ten 
minutes past six the pressure had reached 30 lb. 
Steam had thus been got up very rapidly, and there 
was thus probably a heavy fire in the boiler when 
the explosion occurred shortly after the time last 
named, The failure took place on the second and 
third rings of the right-hand flue, and both Mr. 
Ramsay and Mr. Waugh agree in attributing the 
collapse to overheating, caused by shortness of 
water, the fireman on duty being apparently 
deceived by the false indication of the water 
gauge. Bauitia 
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stokers paying special attention to the condition of 
the water gauges of boilers under their charge, 
while as Mr. Waugh remarks, the failure is one 
which might have been prevented had the boiler 
been fitted with a low-water safety valve. We may 
add also that had the flues been made with flanged 
seams, the collapse would probably have been less 
complete, and attended with less disastrous results. 





PRIVATE BILLS FOR SESSION 1883. 


Tue Midland Company’s Bill begins with five 
new railways and adopts the prevailing fashion 
of christening each separate section. The first 
is to be called ‘‘The Skipton and Ilkley Rail- 
way,” commencing by a junction with the com- 
pany’s main line near Skipton Station, and termi- 
nating at Ilkley by a junction with the Otley and 
Ilkley Railway. We may mention here in passing 
that if this line is proceeded with and passed in the 
hands of the company, it will set at rest all vacilla- 
tion on the part of certain promoters, who have 
projected something similar for the last two ses- 
gions and seem incapable of making up their minds 
as to what they want to ask for. The second 
railway is to be named the ‘Liverpool Com- 
mercial Road Deviation,” and starts from the North 
Liverpool line of the Cheshire Lines Committee at 
Kirkdale and ends at an open point near Lightbody- 
street, Liverpool ; it is to be in substitution for the 
company’s Liverpool Commercial-road branch of 
1881. The third proposal is to be styled the ‘‘ Barrow 
Hill Curve,” wholly in Staveley parish, its object 
being to join the Derby and Leeds line with the 
Speedwell branch. The fourth is styled the 
‘*Tibshelf Curve,” and is to join the company’s 
Erewash Valley to the Tibshelf and Teversall 
branch in that parish. Then come two railways 
under the title of the ‘‘Doe, Lea, and Teversall 
Junctions,” No. 1 of which is to join the company’s 
Doe Lea extension, now in course of construction, 
at Aulthucknall to the Teversall and Pleasley ex- 
tension at Teversall, and No. 2, being wholly in 
Aulthucknall, is to join the Teversall and Pleasley 
with No. 1 at another point. Two railways, to be 
called the ‘‘ Hollwell Branches,” the first com- 
mencing at Asfordby by a connexion with the 
company’s Nottingham and Melton Railway, pass- 
ing thence through several little known parishes in 
the county of Leicester, and terminating at an open 
point in a place called Branston, and the second 
continues its predecessor on to another open point 
in the parish of Harston. The last is ‘‘ Stone 
House Curve,” the object of which is to join the 
Bristol and Birmingham to the Stonehouse and 
Nailsworth branch in that parish. The Bill is next 
to sanction the widening of the Trent and Leicester 
Railway across, and on the level of, the Syston and 
Peterborough branch near its junction with that 
line at Syston ; to empower the construction, stop- 
ping up, diversion, &c., of roads and footpaths at 
various places ; the acquisition of further additional 
lands ; exemption from the once dreaded but now 
practically unimportant 92nd Section; extension of 
time for sale of surplus lands ; to authorise agree- 
ments with the newly born Hull, Barnsley and West 
Riding Company as to a joint station at Cudworth, 
and with reference to the running over and use by 
the company of the railways of the Barnsley Com- 
pany between Cudworth and Huddersfield and 
Halifax, and to confirm an agreement between 
those companies, dated 20th May, 1882 ; to confirm 
an agreement of 1876 with the Severn Bridge Rail- 
way Company as to the joint station at Sharpness, 
and the railways communicating therewith ; to con- 
fer powers on the company and the Great Western 
Company as to part of the Bristol Port Railway 
and Pier Company with a view to its completion ; 
powers to the company and the Great Western as 
to Halesowen Railway ; further capital powers to 
company and Great Western Company and amend- 
ment of Acts. 

The Great Eastern Company’s General Powers 
Bill is to authorise thirteen new railways, No. 1 
being from the company’s Colchester main line at 
Shenfield to an open point at Great Burstead. 
No. 2 is to continue No. 1 to Wickford, No. 3 
carries No. 2 to Rayleigh, No. 4 continues No. 3 to 
Prittlewell, No. 5 extends No. 4 to Burnham, and 
No. 6 performs a similar office to No. 5, landing it 
at Southminster ; and why on earth No. 1 could not 
have kept itself intact throughout the whole course 
is a mystery not to be solved by anything appearing 
on the face of the notice, while the whole descrip- 








tion up to this point might strike a vivacious reader 
as something like another version of ‘‘ This is the 
House that Jack built.” No. 7 is a branch from 
No. 3to No. 5, No. 8 joins No. 5 with the com- 
gh Witham and Maldon branch at Heybridge, 

o. 9is wholly in Heybridge. No. 10 is ajunction 
between the Witham and Maldon branch of the 
company’s main line at Witham. No. 11 is a branch 
from the Colchester line at Romford to an open 
point in Little Thurrock. No. 12 joins No. 11 to 
the London, Tilbury, and Southend Railway in the 

arish of Grays Thurrock, and No. 13 is to be at 
Valthamstow, and connects the Cambridge main 
line with the Walthamstow branch. 

The Bill is next to authorise widenings and im- 
provements of the Colchester main line at Shen- 
field and Romford; diversion of foothpaths; a 
graving dock at Harwich; running powers over 
part of the Tilbury and Southend line now sanc- 
tioned, or to be sanctioned in the ensuing Session ; 
agreements with the Tilbury Company; an en- 
croachment on the sacred ground of Woodham Fen 
Common, at present probably in the occupation of 
representative geese and donkeys, who could not 
make more fuss about the matter than do their 
advocates; acquisition of further lands; powers 
with respect to Stratford (main) Station, also as to 
letting buildings, arches, and works of the com- 
pany ; the establishment (with the consent of the 
Corporation of London) of a cattle market at Strat- 
ford ; powers with reference to the East London 
Railway ; dredging the river Stour ; the never-to- 
be-forgotten exemption from the 92nd Section ; 
extension of time for sale of superfluous lands, 
and generally, although we consider it eccentricity 
with reference to sections of works, a model com- 
pendium of matter, and as well-constructed a 
notice as we have met with in our present re- 
searches. 

The Great Eastern Company promote another 
Bill called ‘‘ Highbeach Extension,” the purposes 
of which are to make and maintain (1), a railway 
commencing at Chingford by a junction with the 
Chingford branch at its termination, and termi- 
nating at Waltham at an open point abutting upon 
Epping Forest ; (2) a road deviation at Waltham. 
These works also involve interference with com- 
monable lands, known as Chingford Plain, Hawk- 
wood, Hawkwood Sewardstone Green, and Epping 
Forest. 

The objects of the Great Northern Company’s 
Bill comprise seven sections of new railway. No. 
1, called ‘‘ Dudley Hill to Low Moor,” is to form a 
connexion between the company’s Gildersome 
branch at Birstal and the Bradford and Halifax 
branch, near Low Moor Station ; No. 2 is a junc- 
tion line from a point on No. 1 to the Gildersome 
branch at Hansworth; No. 3, named ‘‘ Branch at 
Ladsterdyke,” is to connect the Shirley branch 
with the Leeds and Bradford line, the whole of the 
works being situated in the township of Pudsey ; 
No. 4 is a branch from the Osset to Dewsbury 
Railway, at Dewsbury, to the Dewsbury and 
Thornhill branch, at Thornhill; No. 5 is to be 
named ‘‘ Crofton Branch,” commencing at Watton 
by a connexion with the West Riding and Grimsby, 
and terminating by a junction with the Lancashire 
and Yorkshire Railway at Crofton. The Bill is to 
provide, with respect to No. 5, that the Manchester, 
Sheffield, and Lincolnshire Company may become 
joint owners. The sixth railway is called ‘‘ Eaton 
Branch,” starting from the company’s Waltham 
branch at Waltham, and ending at an open point 
known as the Sandhole at Eaton. The seventh 
work consists of a railway wholly in the parish 
of Castlechurch, commencing by a junction with 
the Stafford and Uttoxeter line, and terminating 
at Doxey-road near Bromleys Bridge. The Bill 
is next to sanction the abandonment of railways 
12 and 13, authorised by the Company’s Act of 
1882. Then follow provisions as to roads and 
footpaths, additional lands, the maintenance of 
the bank of the river Witham at Lincoln, the vest- 
ing in the company solely or jointly with the Shef- 
field or Great Eastern companies, or in a joint 
committee of the three companies, of powers for 
carrying the works to be authorised into execution, 
exemption from the 92nd Section, running powers 
over the Lancashire and Yorkshire Railway between 
the junction therewith of railway No. 5 and 
Halifax, also overso much of the Lancashire and 
Yorkshire Dewsbury branch as lies between the 
junction therewith of No. 4 and the two junctions 
of that branch with the main line of the Lancashire 
and Yorkshire Company ; and, thirdly, so much of 





the Lancashire and Yorkshire Railway as lies be- 
tween the Thornhill junction and the Low Moor 
junction by way of Heckmondwike, Liversedge, 
and Cleckheaton, together with the fork or junction 
which the Lancashire and Yorkshire Company are 
seeking power to construct to connect their Cleck- 
heaton branch with the main line. The Bill is to 
provide that a portion of such running powers may 
also be exercised by the Sheffield Company, and, 
by way of reciprocity, that the Lancashire and 
Yorkshire Company may run over part of the West 
Riding and Grimsby Railway, also over part of the 
projected railway No. 1, and a portion of the 
Gildersome and Shipley branches of the Great 
Northern Company, and to confirm an agreement 
between the three companies made in September, 
1882. The Bill is further to vest in the company 
the powers conferred by the Regent’s Canal City 
and Docks Railway Act as to the construction of 
certain parts of that railway, and to authorise the 
transfer of the Hatfield and St. Alban’s Railway to 
the Great Northern Company. 

We now leave the magnate system, and halt 
awhile in the metropolis to see, inter alia, what the 
professionally governed companies propose doing. 
It will probably be borne in mind that as an out- 
come of that ill-starred compact between the ‘‘ two 
clever ones,” known as the Metropolitan and 
District Railways (City Lines and Extensions) 
Act, 1879, the Metropolitan Company last session 
applied for power to take the construction of rail- 
way No. 1 by that Act authorised into their own 
hands. The company’s Bill of next year is to 
enable them also to make Railways 2 and 3, and so 
much of No. 4 as lies between the junction of 
Railways 2 and 3 beneath Aldgate High-street, and 
the junction of No. 4, with the railway of the East 
London Company authorised by the East London 
Act, 1882. The Bill is next to empower the com- 
pany and District Company separately to make such 
portions of railway No. 1 under the same Act, 
between the Mansion House Station and the west 
side of Trinity-square, as may be agreed upon 
between them or settled by arbitration. The Bill 
is further to authorise the company to raise addi- 
tional capital with respect to the portion of railway 
No. 1 between Aldgate High-street Station and 
Trinity-square ; to enable the company to make 
provision by the issue of terminable annuities or 
redeemable shares or stock, and by that seemingly 
vague, but possibly subtle and certainly safe 
course, ‘‘ or otherwise,” for the payment of moneys 
due to Her Majesty’s Treasury on account of pas- 
senger duty ; to repeal an exception in the Com- 
pany’s Act of 1877 as to selling certain lands ; to 
enable the company to run over the railway 
authorised by the East London Act, 1882, when 
completed ; to empower the company to enter into 
agreements with tramway, omnibus companies, 
public carriers and others, as to forwarding traffic 
from the company’s stations ; to authorise agree- 
ments with the Commissioners of Works and Woods 
and Forests ; and to extend the time limited by 
their Act of 1880 as to the exercise of powers 
relating to the reserve fund. 

Ever since the City lines partnership was formed 
a marked tone has been observable in certain 
portions of the metropolitan notices, which 
might perhaps be rendered intelligible by imagi- 
ning a picture representing Imperial Cesar in 
contact with Horace Skimpole—Czsar assuming 
the attitude of the butcher, who, in spite of 
Skimpole’s philosophical arguments, declined to let 
him have the meat until he found the money to 
pay for it. 

The Metropolitan District Company tender a 
small Omnibus Bill enabling them to construct a 
new line at Hammersmith, which is to commence at 
the north end of the company’s station at Broad- 
way, and terminate by a junction with the Hammer- 
smith and City Railway on the east side of the 
Hammersmith Station of that line, and, for the 
purposes of such junction, to alter the position of 
the rails of the Hammersmith and City Railway. 
The Bill is next to empower the Metropolitan 
Company and Great Western Company (the present 
owners of the Hammersmith and City line) to join 
the District in the expense of constructing the con- 
templated junction, which to the uninitiated, who 
do not know what reciprocal advantages may be 
involved in the proposal, reads very like one grocer 
asking another grocer to advance him money to 
start an opposition shop next door. The Bill 
further provides the company with a place in the 
procession of exemptants from the 92nd Section, 
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and enables them to underpin ricketty dwellings; 
it will also enable the company to apply money in 
hand, which we presume is not over much, or 
funds they have authority to raise, to the purposes 
of the Bill; it is next to empower the company to 
pay interest on calls during construction of the City 
Lines Extension retrospectively and prospectively, 
to amend, the tolls and charges under the Ealing 
Extension Act, to extend the time for construction 
of the West Brompton Junction, and to extend the 
heads of agreement of 1871 with the Metropolitan 
Company to the City Lines and Extensions Acts 
1879, 1880, and 1881. 

The Metropolitan and District Railway (City 
Lines and Extensions) Bill is now recognised as an 
annual production illustrating how railway com- 
panies, as compared with ordinary promoters of 
Private Bills, come to Parliament prepared to carry 
into execution the powers they ask for. The 
present specimen of course begins’ by extending the 
respective timeslimited by the City Lines Extension 
Acts, 1879, 1881, and 1882, for the compulsory 
purchase of lands and completion of works or some 
of them ; it is also to alter some of the provisions 
of the Act of 1879 with respect to buildings on St. 
Leonard’s Churchyard, Eastcheap, and the making 
of a station in Trinity-square Garden ; to provide for 
the purchase of certain further lands, and for the 
more convenient signing or authentication of docu- 
ments by the joint committee. 

The East London Company’s little Bill is to 
empower them to acquire additional land in the 
Whitechapal-road known as ‘‘ Megg’s and Good- 
win’s Almshouses,” to alter or repeal Section 4 of 
their Act of 1882, to enable them to make openings 
or ventilating shafts from the railway authorised in 
1882 into any road or other land over or adjoining 
the same, the terms with the road authority or the 
owner of the land being either agreed or prescribed 
by arbitration, and to erect the necessary works at 
the spots chosen. The Bill is also to confirm 
or provide for the confirmation of a scheme 
prepared under the provisions of the Act of 1882, 
and to make further provision with reference 
thereto. 

The North London Company present a Bill 
enabling them to acquire land in St. Leonard’s, 
Bromley, and All Saints, Poplar, to stop up and 
divert the streets and roads affected by such 
acquisition, and to make an approach road through 
such lands ; to raise additional capital; to obtain an 
extension of time as to sale of surplus lands; to 
repeal certain sections of the East and West India 
Docks and Birmingham Junction Railway Act, 1846, 
and of the North London Act of 1865, with a view 
to releasing the company from duties in reference 
to the towing path of the Lee Conservancy Board ; 
and to make provision as to rights of voting of the 
holders of the company’s several ordinary shares and 
stock. 

The Tilbury and Southend Company are apply- 
ing for authority to construct four new railways, 
No. 1 commencing at Pitsea Station on the com- 
pany’s line and terminating by a junction with the 
Shoeburyness extension authorised last session, 
near Southend Station. No. 2 starts from the 
authorised Barking and Pitsea Railway at Up- 
minster and ends by a junction with the company’s 
railway at Grays Thurrock. No. 3 also commences 
by a junction with the authorised Barking and 
Pitsea line at Upminster and terminates at Romford 
by a junction with the Colchester line of the Great 
Eastern Cumpany. No. 4 begins at East Ham by a 
junction with the company’s main line and _termi- 
nates in Little Ilford by a junction with the rail- 
way No. 24, authorised by the Metropolitan Outer 
Circle Act of last session, the Bill then enables the 
company to acquire additional lands, exempts them 
from the 92nd Section, authorises them to purchase 
land and build upon it houses for such of the 
labouring classes as may be displaced under the 
powers of the Bill, to run over so much of the Great 
Eastern Railway as will be situated between the 
Forest Gate Junction of the company’s railway and 
Liverpool-street Station, and between that junction 
and the Bishopsgate-street goods station, also so 
much of the Bow extension of the Blackwall Rail- 
way as is situated between its junction with the 
Great Eastern main line near Stratford and the 
Gas Factory Junction, traffic facilities and through 
booking by the Great Eastern Company, agree- 
ments with that company, provisions empowering 
the company to call in their existing debenture 
stock and convert it into other stock bearing a 
lower rate of interest and to raise additional] 





capital. In our next article we shall deal with Bills 
deposited by companies on the south side of the 
Thames, 








THE CHERTEMPS-DANDEU DYNAMO 
MACHINE. 

In any system which includes private or domestic 
electric lighting the necessity of providing some 
means of regulating the generative power of the 
machines in accordance with the requirements of 
the users has to be considered. In a circuit of are 
lamps the extinction of one or two is usually fol- 
lowed by an increased brilliancy in the remainder, 
while if a large proportion is cut out there is great 
danger of burning the insulation of the generator. 
With incandescence lamps arranged in parallel are 





| modified form of shunt winding that is said to 
ive very reliable results, but we believe that it 
| ine not yet been tested in actual every-day 
| practice. The Swan Company have hitherto used 
|the Siemens alternate current machine in their 
| larger installations of incandescence lights, as have 
also Messrs. Siemens Brothers themselves. This 
|is a separately excited machine, and consequently 
| if its internal resistance be small as compared with 
| the combined resistance of all the lamps and leads, 
| the difference of potential at its terminals is pretty 
‘constant, and it will permit of a considerable pro- 
| portion of the lamps being extinguished without 
/unduly increasing the current supplied to the 
| others. 
| So far none of these schemes have met with more 
than a partial success, and that in this country 

















the same effect is produced, except that it is usually 
the lamps that suffer from the increased current. 
The leading manufacturers of electric light appa- 
ratus have each their own method of dealing with 
this difficulty. Mr. Brush long ago devised a plan 
of regulating the current by means of a variable 
carbon resistance arranged as a shunt across the 
magnet coils. This was subject to a pressure 
obtained by passing the current that was to be re- 
gulated round an electro-magnet, and allowing a 
portion of the exciting current, dependent on the 
current in the main circuit, to run to waste. We 
have heard that this apparatus gave good results in 
America, but we are not aware that it has been 
employed to any extent in this country, indeed few 
of the installations carried out by the Brush Com- 
pany have been of a nature to require it. Mr. 
Edison varies the productive power of his gene- 
rators by modifying the resistance and consequently 
the current in the circuit of the field magnets. 
This is effected by an attendant, who, using a lamp 


and a photometer as a measure of the difference of | 
electric potential between the two main leads, | 


switches resistance bobbins in and out of the mag- 
netising circuit as required. Mr. Edison has also 


many patents dealing with the same subject, but in | 
none, so far as our memory serves us, is the regu- | 
lation effected without mechanical motion in some | 


form. Dr. Siemens’ method of accomplishing this 





only in conjunction with incandescence lighting. 
A new dynamo, patented by MM. Chertemps and 
Dandeu, is now being publicly shown, for which it 
is claimed that it entirely solves the difficulty, and 
that whether it be employed to feed are lamps 
arranged in series or incandescence lamps in parallel 
arc, the number of lamps may be varied from the 
full number, corresponding to the maximum power 

| of the machine, down to one, without any appreci- 
able change in the illuminative power of each lamp. 
This is effected without any manipulation or mecha- 
nical operation whatever, the intensity or the 
electromotive force of the current automatically 
changing at each alteration in the circuit without 
any attention, and without any variation in the 
speed of rotation. 

Referring to the illustrations on the present page, 
which show the machine insideand end elevationand 
also in perspective, it will be seen that it belongs to 
that class in which the armature bobbins are sta- 
tionary whilethe field magnetsrevolve. Thearmature 
bobbins are fixed in a wooden frame erected on the 
middle ofthebase-plate. Lengthwaysof themachine, 

| and passing through the centre of the armature 
| frame, is a shaft having mounted upon it two metal 
discs, to each of which a set of field magnets, equal 
in number to the armature bobbins, is affixed. 
These magnets, as is usual in alternate current 
machines, arealternately northandsouth attheirfree 
ends, and each pole of one set is opposite to a con- 





object consists in making the magnetising coils a 

shunt to the main leads and in so proportioning the | trary pole of the other set. Theterminal wiresof each 
diameter of the wire and the number of convolutions | of the armature bobbins are carried up to a group- 
that the electromotive force of the current is sensibly | ing table and attached to separate binding screws. 
constant. In the small machines adapted to burn | This permits of them being joined up in series or 
20 to 25 lights this seems to have been very success- | parallel, or divided into independent circuits as 
fully carried out, as the number of lamps can be | may be desired, even without stopping the machine. 
decreased to one or two without danger, but in the | One of the armature bobbins is appropriated to the 
larger machines, feeding a hundred lamps and up- | work of exciting the field magnets, its current being 
wards, the safe variation is confined to 20 or 25 per | led first to a commutator, by which it is transformed 
cent. We have heard a rumour of a machine | into a continuous current, and then round all the 
of much larger size by the same firm, with a | magnet coils, the whole forming aclosed circuit, The 








Dec. 15, 1882. | 


ENGINEERING. 











CONSTRUCTED BY F. 


WITH AIR 


commutator is so constructed that one section does | 
not leave the brush before the next section is in | 
contact with it. It may be described as composed 
of two hollow cylinders, each with a closed 
end, their peripheries being cut away so as to 
permit of them interlocking to the full length of the 
cylinders. There are as many interlocking parts as 
there are magnets in each field, and each part is 
cut into steps, as shown, so that at the junction the 
collecting brush can bear upon both of them, and | 
thus short-circuit the exciting bobbin at the moment 
when the field magnets are passing the spaces be- 
tween the armature bobbins. It will thus be seen 
that there are usually two circuits on the machine, 
one consisting of all the armature bobbins (except 
one) and the external or lamp circuit, and the other 
of the single remaining armature bobbin and the field 
magnet coils. Two of these machines, a small and 
medium-sized one, have been tested by Mr. Robert 
Sabine. As regards the small one, he reports that 
it was employed to feed eight Jablochkoff candles, 
which were added to the circuit two by two, and 
that with two, four, six, and eight lamps respectively 
the power expended was 1.28, 2.27, 3.60, and 4.25 
horse power, the speed of rotation remaining con- 
stant. The medium machine was tested both with 
incandescence and arc lights. In the latter experi- 
ment ten Jablochkoff candles were employed, which 
were added to the circuit two ata time. We give 
in a tabular form the results obtained by Mr. 
Sabine in the latter trial, as they are very curious, 
and afford a clue to the action of the machine. It 
will be noticed that the intensity of the current | 
slightly increased as the candles were added to the 
circuit, being 5 amperes with two candles and 5.5 
with ten. At the same time the electromotive force | 
of the current went up by leaps, the difference of 
potential at the machine terminals increasing, on an 
average, 85 volts as each pair of candles was added, 
and the pull on the dynamometer, situated between 
the engine and the generator, suffering a correspond- 
ing change. The exciting or field magnet current, 
which we have seen circulates in an independent 
circuit, responded to the introduction of each 
additional pair of lamps, increasing .4 of an ampére | 
each time, and representing with 10 candles rather 
more than twice the power that it did when there 
were only two. 

The figures show that the general performance of 
the machine was good, as it maintained 10 Jabloch- 
koff candles, having an average lighting power each 
of 310 candles, with an‘expenditure of 4.9 actual 
horse power, a much better result than any given in 
the tables published by the Committee at the Paris 
Exhibition. The machine itself is small and cum- 


pact, and is one that presents no difficulties in 
construction. 

The theory of the self-regulating action is ex- 
plained by M. Seraillier, the inventor’s representa: | 
field magnet. 





tive here as follows. 


| Current (ampéres)=c) 


MARINE BOILER. 


(For Description, see Page 580). 


mes 


Chertemps’ (Medium Sized) Dynamo Machine tested with 
Jablochkoff Candles connected in Series. 





Number of lamps in circuit=n= .. 10' 8 6 2 
I. Main Circuit. | 

Current inampéres=c= .. “i -|5.5 |5.5 |5.8 |5.0 | 5.0 

Internal resistance in ohms=r= .. 7.3 7.3 (7.3 |7.3 7.3 


Horse power accounted for internally = 
post een es --|0.30 0.30 0,27 0.24 0.24 
j } 
External potential, difference of volts, 
volts=E= .. re aa Ke --| 480 344 258 168, 88 
Horse power accounted for in lamps= | 
Eé= t= ..| 8.16 2.53 1.93 1.15, 0.60 
‘ | 


=w= 


Il. Magnetising (Field) Circuit. | 
Resistance of wire (ohms)=r1 os ts : ! 
Horse power accounted for in field circuit } | | 


71 tty . .|0.29 0.25 0.21'0.17 0.14 
‘ | j 





. -|1242 1230 1236 1260,1218 


Speed of dynamo 
42) 36 32 28 24 


Pull on dynamometer in kilogs. =k 
Speed of dynamometer, révolutions per 


| 
| | j 
| 665 666 678 676 678 


minute=s .. ee ‘i as at 
Indicated horse power = 3.21 x 10-48 | 
(k—19) = w .. BF: = aa -.|4.9 |3.7 |3.0 2.0 (1.2 
Horse power accounted for electrically =| | 
WX WX We= ..|3.75 3.08, 2.41 1.56 0.98 


Proportion of | 
accounted for= ; “a a ..|0.77 0.83 0.81 0.78 0.81 

Proportion accounted for in lamps=_ . .| 0.64 0.68 0.64 0.57/ 0.50 

Horizontal front candle power of one} | | 
jamp*.. a“ “s = -+| 289 334 321 308) 278 


horse ‘power electrically! 





~* The carbons used in these measurements were apparently of 
inferior quality. 

When the field magnets are in motion, each mag- 
net, as it approaches one of the bobbins of the arma- 


latter, induing its corresponding extremity with | 


an opposite polarity to its own, and generating a 
current within its convolutions. 
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| core has an influence upon the polarity of the field 
magnets, and in this way affects the exciting current 
ina marked degree. To make this plain let us 
trace the action of one of the field magnets, 
indued with, say, north polarity at its free end, 
upon one of the armature coils, when the external 
| circuit isopen, that is when it has an infinite re- 
| sistance. As the magnet approaches the end of the 
bobbin core it induces a south pole in it, and the 
two are mutually attracted. As it leaves the core 
the attraction is still continued, but is exerted in the 
opposite direction as regards the driving power. 
Thus when the field magnet passes the core 
there is no action upon it except such as would 
be produced by the presentation and withdrawal 
of a piece of soft iron from its pole. But now 
suppose the external circuit be completed by the 
introduction of ten arc lamps in series. As the 
magnet approaches the core not only does the 
latter become magnetised, but a current is gene- 
rated in its surrounding coils that opposes the 
increase of its polarity, consequently it no longer 
behaves like a piece of soft iron, but rather as a 
weak permanent magnet that must have its natural 
polarity reversed by the induction of the field 
magnet before it will fulfil its office. But this 
reversal distorts the lines of force around which the 
magnet coils are grouped, and in so doing sets up 
an opposing electromotive force within the con- 
volutions that reduces the exciting current, and 
consequently the intensity of the magnetic field. 

his reacts upon the exciting bobbin, and the 
maguetising current is further reduced, resulting 
| in a decrease of current or of electromotive force in 
the external circuit. If the resistance of the circuit 
be again decreased by short-circuiting one of the 
lamps there will be a momentary increase of current, 
but this will further oppose the magnetisation of 
the cores, and will again effect the diminution of 
the intensity of the magnetic field. The process 
may be continued until the machine is short- 
circuited, when, if it be properly proportioned, 
the influences of the armature and field magnets 


| will be almost equal, and the exciting current 
| will nearly disappear. 





NOTES. 


, THe THomson EFFEct. 
Str Wiri1am Tomson first discovered that when 


; J an electrical current passes through a piece of 
ture, exercises an inductive action on the core of the | 


| 


metal, the ends of which are kept at different tempe- 
ratures, it carries heat with it in a direction de- 


| pending on the character of the metal, and the 


The direction of | 


this current is such that it reduces the polarity of | 


the core, and thus the magnetic intensity of the 


interior soft iron is the resultant of the two | different metals. 


direction of the current. This effect, which bears 
the discoverer’s name, was verified by M. Le Roux, 
who gave a table of theresults obtained with several 
Quite recently Mr. John Trow- 


opposing actions of the armature coil and of the | bridge and Mr. Charles B. Penrose, of the Physical 


At the same time the polarity of the 





Laboratory, Haward, made further experiments on 
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the effect with chemically pure metals obtained by 
electrolysis, and have included nickel and carbon in 
their tests. For nickel they find that the Thomson 
effect is negative, that is to say, heat is absorbed by 
an electric current in passing through nickel from 
the hot to the cold end, and evolved in passing 
fromcold to hot. In ordinary graphite the effect 
is also negative, that is heat is evolved in passing 
from cold to hot, or the negative current carries 
heat with it. The best results were got with the 
graphite of Faber’s ‘‘ lead” pencils. Some experi- 
ments made by them tend to prove that the effect 
is reversible ; but in trying whether it is affected by 
magnetism the experimenters only obtained nega- 
tive results. 


THE Recent ExHIBITION at MUNICH. 

At each exhibition of electricity the Edison Com- 
pany has been conspicuous by the number and 
varieties of its exhibits, and at Munich it again 
maintained its reputation by a lavish display of 
lamps. In a hal] situated at the angle of the 
Palace, beside the telephonic cabinets, there were 
united the complete collections of the different 
types of apparatus already exhibited at Paris and 
London. These include, lamps mounted upon 
various kinds of supports, portable lamps, speci- 
mens illustrating the process of manufacture, cables, 
underground tubes, &c., all of which have been 
recently described in this journal. In the gallery 
there were three dynamo machines of the type 
K, designed to feed either 250 A lamps of 
19 candle power each, or 500 B lamps of 9.5 
candle power each. These machines were arranged 
as follows : Two of them coupled parallel furnished 
current to 275 A lamps for the illumination of the 
auditorium of the theatre, of the stage, and of the 
actors’ boxes, and to 200 B lamps for lighting of the 
entrance to the theatre. The third dynamo lighted 
the restaurant by 210B lamps and 22 A lamps; several 
show rooms containing furniture, by 20 B lamps 
and 6 A lamps; M. Wegle’s exhibition of phono- 
metric instruments, by 16 B lamps and 12 A 
lamps; the school of design, by 22 A lamps; the 
reading room, by 19 A lamps ; Edison’s room, by 
72 B lamps and 14 A lamps; the Commissioners’ 
room, by 6 A lamps; the Oberammergau telephone 
room, by 1 A lamp; and the cloak room, by 4A 
lamps; or in all 318 B lamps and 106 A lamps. 
Two other machines, type Z, with two electro- 
magnets each, were employed in the transmission of 
power, and served to drive domestic apparatus for 
the manufacture of butter. It does not appear 
that these machines were submitted to any 
exact tests. In the evening one of them, con- 
structed to feed 60 A lamps, or 120 B lamps, 
effected the lighting of the bar by means of 6 B 
lamps and 14 A lamps, and of the Rue Axis, by 
48 Alamps. These figures show that all these ma- 
chines were working slightly beyond their normal 
power. The installation, which comprised a total 
of 524 B lamps and 543 A lamps, was the work of 
the Compagnie Edison of Paris, and produced, as 
might be expected, a very splendid effect. Our 
readers will have noticed from our reports of the 
Munich Exhibition, that it contained few novelties 
that showed any great originality, and, considering 
how short is the interval that had elapsed since the 
last display of the kind, will not have been sur- 
prised. We have confined our attention chiefly to 
matters of detail, and to the study of the different 
systems exhibited by the German manufacturers. 
There still remains for our examination the scientific 
results of the experiments made by the technical 
committee, as soon as their reports are published. 
In the meanwhile, we hope at an early date to re- 
produce the programme which has served as a basis 
of operation, and as a guide to the experiments of 
the committee. 


Measvurinc HEIcHtTs BY THE BAROMETER. 

A new method of measuring heights by the baro- 
meter has been devised by Mr. G. K. Gilbert, of the 
United States Geological Survey. As described in 
the Annual Report of the Survey for 1880-81, it 
consists in choosing two base stations, whose dif- 
ference in vertical height or ‘‘ vertical base-line” 
determined by the spirit level, is as great, and 
whose horizontal distance is as small as practicable. 
At these stations frequent observations with the 
barometer are made during the day. Similar ob- 
servations are also made at the third station whose 
altitude is to be determined. No observations to 
determine the temperature or humidity of the air 
are required. The readings corrected for index error 
and temperature of the mercury, are collected in 





groups of three for the three respective stations. 
From these the approximate height A! of the new 
station, and that of the base-line B', are calculated 
as usual, but without the ordinary corrections, that 
is assuming that the air is dry and at a uniform tem- 
perature of 32 deg. Fahr. Then if the true known 
height of the base-line is B, the true height A of the 
new station is given by 

B! _ Al}, 

BoA 
For the weight W of the air column between the 
two base stations, as determined by the barometer, 
is equal to the product of the mean density d of the 
column, multiplied by the height B and by a con- 
stant factor E, or W=d. B. E. Also, as B'is the 
approximate height of the same column, on the 
assumption that its mean density d! is that which 
would exist if the air were dry and at 32 deg. Fahr. 
we have W=d! B'E, and from these last two opera- 
tions we get 

Bt ad 

Bd 

The ratio of the approximate height B! to the true 
height B of the base-line is therefore a measure of 
the temporary condition of the column of the base- 
line with respect to density. Similarly the cor- 
responding ratio of the approximate height A! to 
the true height A of the new station measures 
the same condition as regards density, for the 
column between the new station and the lower base 
station, and hence follows the first equation, 

BI_Al 

BA 
from which we have A (the height of the new 


station) = = 


In this equation it is assumed that 


BI 
the temporary condition of the two air columns is 
identical, or, in other words, that the temporary 
accidents of temperature and moisture affect both 
columns alike. Practically the comparison of the 
computed and true heights of the base-line gives a 
coefticient expressive of the temporary local varia- 
tion of density, and this is applied in the simul- 
taneous determination of the height of the other 
partially coincident air columns. The method is 
stated to give more accurate results than those now 
in use. 
Weicuts anD Measures Act. 

In the last report published by the Board of 
Trade in pursuance of the conditions of the Weights 
and Measures Act, it is stated that the sets of 
internal and external gauges deposited by Sir 
Joseph Whitworth at the Standards Office, have 
been verified and approved as Board of Trade 
standards by an Order in Council dated 23rd 
October, 1881. A circular has also been issued 
calling the attention of all local authorities to these 
standards, and pointing out that with a view of 
promoting accuracy in workmanship, and of pre- 
venting disputes as to sizes, it appears desirable 
that all gauges used by engineers, manufacturers, 
and others, should be made to agree with the 
standards. The attention of the department has 
been called to the want of a standard system of 
screw threads. Although the Whitworth system 
has now been universally adopted in large screws, 
such as those used in the ordinary operations of 
engineering and carpentry, yet in many manufac- 
tures, where screws of a less size are used, parti- 
cularly in the construction of scientific instruments 
and in the watch trade, the variety of threads now 
in use by different makers leads to inconvenience 
and increased expense. It is hoped that the con- 
sideration that is now being given to the subject by 
those practically interested, will result in the adop- 
tion of a system of screw threads applicable to the 
requirements of all manufacturers. The question of 
legalising a standard wire gaugein place of the variety 
of sizes now in use in trade is under the consideration 
of the Board. As science advances and commerce 
extends, new kinds of standards are needed, and 
the attention of the department has been called to 
the expediency of adopting photometric standards 
for gas, and also to possible means of measuring 
electricity. It is hoped that an opportunity may 
shortly be afforded of laying before Parliament a 
Bill for consolidating and amending the enactments 
for regulating measures used in the sale of gas, and 
of dealing with the mode of testing the illuminating 
power of gas. Theapparatus employed at the Stan- 
dards Office, in the comparison of primary standards 
of length, has been in use for many years, and 
has been found inadequate to the requirements 
of the department. In considering the changes 





which may be necessary to be carried out in 
the apparatus, and in the rooms where the com- 
parisons are made, the Board have the valuable 
assistance of a committee of the Royal Society, 
composed of Sir G. B. Airy, K.C.B.; Major- 
General A. R. Clarke, R.E. ; and Professor Stokes, 
one of the secretaries of the society. The report 
of the committee has been recently laid before the 
Treasury, and is still under consideration. Ad- 
vantage has also been taken, particularly with 
reference to the measurement of heat and the deter- 
mination of volume and weight, of the papers issued 
from the Bureau International des Poids et Mesures, 
Paris, on subjects connected with the scientific 
comparison and verification of standards. In the 
scientific comparison of standards of length it is 
sometimes required to subdivide the inch into 
lengths appreciable only by the microscope. In the 
United States particular attention has been given 
of late to the ruling of fine lines or gratings, par- 
ticularly by Rutherford, W. A. Rogers, and H. A. 
Rowland, and the Board of Trade has been lately 
furnished by Professor Rogers with new sub- 
divisions of the inch, as well as of the millimetre, 
made on steel and quartz. 





ZIESE’S MARINE BOILER. 

WE illustrate this week on page 579 a marine boiler 
of locomotive type, designed by Mr. Richard Ziese, 
and now being used in some Russian steamboats built 
by Mr. F. Schichau, of Elbing. The principal object 
of Mr. Ziese in designing this boiler has been to avoid 
the direct action of the flame on the tubes—an 
action which has been so disastrous in the case of the 
boilers of the Polyphemus and some of our torpedo 
boats— and as far as experience goes at present, the 
result has been satisfactory. In the internal arrange- 
ment of the firebox, this boiler is very similar to the 
locomotive boiler designed by Messrs. Tilp and 
Wattitz, and illustrated by us in vol. xxxiii, page 298. 
In addition to the contraction in the firebox. Mr. Ziese 
has introduced a firebridge made of fireclay, thus 
entirely obviating the direct effect of flame on the tube- 
plate. The tubes are considerably larger in diameter 
than those of the boilers of the Polyphemus. The latter 
have 270 tubes 1# in. in diameter, while this has but 112 
tubes of 2} in. outside diameter, placed at 3} in. centres, 
and in addition one large flue 10in. in diameter at 
the bottom. This large flue has been used because, 
with the class of fuel burned, small tubes are easily filled 
up with ashes, and are more difficult to clean, while a 
separate flue door is provided in the uptake for sweep- 
ing this flue. 

The boiler is designed for quite a variety of different 
fuels—it is to burn coal, wood, or petroleum residue or 
naphtha. When the latter fuels are used, the grate 
is nearly closed up with bricks, a blast nozzle arrange- 
ment enters under the grate below the firedoor, 
and naphtha residues are injected with the steam, 
and ignited by a small wood fire previously lighted on 
the dead-plate. It is particularly for this fuel that 
this construction of firebox has been chosen. The jet 
is so directed that the flame impinges on the vertical 
fireclay bridge, the gases mix well with air, which can 
be admitted above the contracted neck as required, 
and the tubes and tube-plate are protected from direct 
influence of the flame. 

The boiler is built entirely of mild steel; the 
barrel plates are 4 in. thick, and it is designed for 
110 1b. working pressure. The firebox is flat at the 
top, and has, in addition to T iren girders running 
from back to front, sixteen sling-stays fixed to angle- 
iron arches on the outside box. The top of the 
box is, in consequence of the contracted shape, smaller 
than usual in this size of boiler, intended for 300 to 
350 indicated horse power. The grate area is 25 square 
feet, the area through partition in firebox, measured 
inside fireclay ring, is 3} square feet, and the area above 
firebridge, 5 square feet ; the heating surface amounts 
to 850 square feet, of which are 770 square feet in the 
tubes, and 80 square feet in the firebox. The weight 
of the boiler (empty) is six tons, while its weight, filled 
with water, in only about nine tons, which is equal 
to about 60 lb. per indicated horse power, while ordi- 
nary marine boilers weigh, under similar conditions, 
about 200 lb. per indicated horse power. The heating 
surface of this boiler could be materially increased by 
using a larger number of smaller tubes, but the 
designer prefers to use tubes not much under 3in, in 
diameter. The draught in this boiler is given by an 
air pressure in the stokehold varying from 1 in. to 2 in. 
water pressure, and the boiler has so far given very 
satisfactory results. 





Tue Giope Tusz Works.—Mr. John Spencer has 
moved his business of a wrought iron tube manufacturer 
to Wednesbury, he having purchased the Globe Tube 
Works, which were for many _— conducted by the late 
firm of Whitehouse and Co., Limited. These works are 
well known in the tube trade, having been established in 
1847. 
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NOTES FROM THE UNITED STATES. 

PHILADELPHIA, December 2. 
Saxes of steel rails for past week amount to 50,000 
tons, the bulk of which were placed at 40 dols. Several 
small lots were placed at 42 dols. to 43 dols. These quo- 
tations may be accepted for the price for next year’s 
delivery. Inquiries are now in hand for from 100,000 
to 150,000 tons, and if makers will accept 40 dols. for 
spring and summer delivery they will be placed. A 
great deal of circumspection is exercised by rail makers 
in accepting orders, as the standing of the companies 
is a vital matter. The scare in the iron trade is over, 
and confidence in a steady demand and remunerative 
prices has returned. Bessemer pig is offered at 23 
dols. to 23.50 dols. Negotiations are in hand for several 
large blocks for spring delivery. Offers have been 
made at 22 dols. to 22.50 dols., but the uncer- 
tainty as to freight rates, and the tendency of the 
foreign market, checks the closing {of negotiations. 
Scotch iron has been moving freely in small lots for 
immediate delivery at 22 dols. to 26 dols. according to 
brand. American No. 1 foundry has weakened 50 cents 
to 1 dol. per ton, and the transactions for this week 
were need seh 25.50 dols. to 26.50 dols. The average 
prices for No. 2 were 23.50 dols. to 24.50 dols. Mill 
irons are steadier than any others, and sales have 
been made at 21.50 dols. to 22.50 dols. Makers are 
more confident of the market, and are refusing to book 
orders for winter delivery at less than their own terms. 
Offers have been made at 21.50 dols. for first-class 
brands but refused. 5000 tons of bridge and structural 
iron were placed this week at concessions. Angles are 
23; tees, 34; beams, 4; channels, 4.2. Inquiries 
for several thousand tons of plate and tank iron are in 
hand, and offers are made below current rates, which are 
2} for tank ; 34 for shell ; 44 for flange. Merchant iron 
is weak and fluctuating downwards, in consequence of the 
increasing competition from local and western sources. 
Sales covering 2000 tons were heard of this week 
between 2.30 and 2.50. Large buyers in several cases 
have provided for winter requirements at these figures. 
Old rails are quiet at 27.50 dols. for tees ; 29.50 dols. 
for double heads. Wrought scrap ex ship, 28.50 dols. 
The western markets are quiet, and buyers waiting for 
developments, which are expected to be in the direc- 
tion of lower quotations. The trade is gradually re- 
covering from the recent scare, and demand it is believed 
will resume its normal proportions after the opening of 
the new year. 








NOTES FROM THE SOUTH-WEST. 
Forfeitures to the Crown.—Sir Henry Brougham Loch, 
C.B., Commissioner of Woods and Forests, has issued a 
notice to the effect that three more extensive collieries and 
two iron mines in Dean Forest have become forfeit to the 
Crown in consequence of unfulfilled conditions. 


Bristol Wagon Works Company (Limited).—The directors 
recommend an ad interim dividend at the rate of 5 per cent. 
per annum on the preference and ordinary shares of the 
company, for the half-year ending September 30. 


Taff Vale Railway.—A special meeting of the proprietor® 
of this company was held at Cardiff on Stent. It was 
decided to raise 193,300/. by the issue of ordinary shares 
of 10/. each to be offered to the holders of ordinary and 
preference stock of the company, at the rate of 107. to 
every 70/. of stock now held. 


The Roath Dock.—The contract for the construction of 
the Roath Dock at Cardiff has been let to Messrs. Nelson, 
of Carlisle. 


The Bute Docks.—Mr. Charles Hunter, late of the Grange- 
town Iron W orks, Cardiff, has been appointed superin- 
tendent of the locomotive department of the Bute Docks, 
Cardiff, in succession to Mr. J. Evans, who died suddenly 
in April. Mr. D. Morgan, who has held an important 
position on the Taff Vale Railway, has been appointed 
superintendent of the coal shipping department at the 
Bute Docks, in the room of Mr. Cuthbert, who has resigned. 


Newport Water Works.—A special nas of the share- 
holders of this company was held on Wednesday, to 
authorise the directors to apply tothe Board of Trade for a 
provisional order to extend the comvany’s water supply to 
several places in the district. Mr. J. Lawrence, the 
chairman of the Board, presided, and stated that the 
directors were proceeding with the new works, but the 
late heavy weather had prevented their getting on with 
them as rapidly as they wished. So far as it had 
proceeded the work had own done satisfactorily. The 
company had taken water near to Caerleon, and he 
expected that place would soon be supplied. The object of 
this meeting was to obtain the sanction of the shareholders 
to a provisional order for extending the supply. of water to 
the township of Caerleon, the parishes of Llangattock- 
a, Bassallag, Nash and St. Bride’s Went- 
ooge. A resolution sanctioning an application for a 
provisional order was carried unanimously. 


Newport.—Coal shipments have reached a good average. 
Prices are maintained, and in several instances colliery 
proprietors have secured some fair contracts for next year. 
Business in pig iron has been quiet, in sympathy with 
other districts. New orders, while not very numerous, 
are still coming forward in sufficient number to insure a 
good winter’s work. This is particularly the case in respect 
to steel rails. The Ebbw Vale Steel, Coal, and Iron 
Company, Limited, is stated to have obtained from the 
London and South-Western Railway Company a contract 








for 22,000 tons of rails and fish-plates. Iron and steel 
shipments to foreign ports have comprised 645 tons to 
Tampico, 420 tons to Santos, and 520 tons to Santa Marta. 
The tin-plate trade remains in an unsatisfactory condition. 
The import of French pitwood remains singularly re- 
stricted, and prices are necessarily extremely firm. 
Last week’s clearances comprised 41,790 tons, and 1585 
tons of iron. From Bilbao there came to hand 8488 tons 
and from other places 3850 tons of iron ore. 


The Rhondda Coal Trade.—The Rhondda coal trade haS 
improved a little during the past week, although at severa 
collieries no more than half time has prevailed. 


Taff Vale and Rhym ney Railways.—A contradiction is 
given toa statement that a coalition has taken place 
between the Taff Vale and Rhymney Railway Companies 
and the Trustees of the Marquis of Bute. 


Cardiff.—Coal shipments during the week have been 
More active, and in most cases better work has been done 
at the collieries. There is at the same time undoubted 
room for improvement. For patent fuel prices are well 
sustained. Last week’s shipments comprised 129,896 tons 
of coal 5728 tons of iron, &c., 1352 tons of patent fuel, and 
20 tons of coke. The imports comprised 3543 tons of 
Bilbao and 103 tons of other iron ore. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—The warrant market was 
firm on Thursday, and a fair amount of business was done 
during the forenoon at from 48s. 103d. up to 49s. 1d. cash, 
and from 49s. 1d. up to 49s. 3d. one month, the close 
being sellers offering the higher figures, buyers near. The 
market was again firm in the afternoon with a fair amount 
of business done at 49s. 1d. to 49s. 24d. cash, and at 
49s. 3d. up to 49s. 5d. one month, and at the close 
there were sellers asking 49s. 3d. cash and 49s. 5d. 
one month, and buyers offering 1d. per ton less. 
Friday’s market was easier and even quiet and dull, and 
prices closed 44d. per ton over those of the previous day. 
A moderate amount of business was transacted during 
the forenoon at from 49s. 2d. down to 49s. cash, also at 
49s. 3d. down to 49s. 14d. one month, the close being 
sellers at 49s. 2d. one month and 49s. cash, and buyers 
near. In the afternoon the quotations ranged from 49s. 
down to 49s. 84d. cash, and from 49s. 2d. down to 48s. 
104d. one month. At the close there were buyers offering 
48s. 10d. cash and 49s. 1d. one month, and sellers wanting 
4d. per ton higher. The market opened dull on Monday, 
and a further decline in prices took place, and closing 
quotations being 34d. per ton under those of last 
week. Business was done during the forenoon market 
at from 48s. 10}d. down to 48s. 9d. cash, and there 
were sellers at the close wanting 48s. 9d. cash and 
49s. one month, and buyers near. Transactions were 
reported in the afternoon at from 48s. 8d. down to 
48s. 54 cash, and there were sellers at the close asking 
48s. 7d. and 48s. 10d. cash and one month respectively, 
and buyers offering 1d. per ton less. Yesterday’s market 
was somewhat steadier, and prices showed a gain of 1d. 
per ton over those of Monday. There were transactions 
during the forenoon at from 48s. 6d. up to 48s. 74d. cash, 
and buyers were offering at the close 48s. 74d. cash, while 
sellers were asking 48s. 8d. Business was done in the 
afternoon at from 48s. 8d. up to 48s. 9d. cash, also at 
48s. lld. and 48s. 114d. one month; and at the close of 
the market sellers were wanting 48s. 8d. cash and 
48s. 1ld. one month, with buyers near. Business was 
transacted this forenoon at improving prices, the range 
being from 48s. 9d. up to 48s. 104d. cash, and from 44s. 
up to 49s. 1d. one month. At the close of the market 
there were sellers at 48s. 104d. cash and 49s. 14d. one 
month, and buyers near. Transactions were reported in 
the afternoon at 48s. 10}d., 48s. lld., and again at 
48s. 104d. cash, also at 49s. 14d. and 49s. one month, and 
at the close there were sellers wanting 48s. 104d. cash and 
49s. 1d. one month, and buyers near. The market has been 
in some small degree influenced during the past week 
by the prospect of the American tariff on iron being 
considered shortly with a view to its reduction. If 
carried, the effect of such an act will be decidedly 
beneficial to the trade of this country, but it is 
thought by some persons that the immediate result will 
be to reduce the demands from America to the barest 
requirements; in the mean time, however, the advices from 
the other side, both by letter and by cable, state that 
there is a very flat feeling, Scotch pig iron being almost 
unsaleable in the market at prices that will yield a profit 
to theshippers. Altogether, the reports coming to hand 
from the American markets continue to be of a somewhat 
discouraging character. The demand for shipping iron is 

uiet, and a moderate amount of business is being done. 

urchasers of considerable extent have been made by 
consumers during the past week for forward delivery. 
Their supplies are in many instances now getting pretty 
well exhausted, and it is considered good policy om some 
hands tosecureiron at the low rates now and lately pre- 
vailing, as there is but little prospect of much lower rates 
ruling for some time. Hematite pig iron is dull of sale, 
and sellers seem to be disposed to meet the. views of 
buyers when fair parcels are wanted. There are now 114 
blast furnaces in actual operation as compared with 105 
at this time last year. Last week’s shipments of pig iron 
from all Scotch ports amounted to 7145 tons, as against 
12,221 tons in the preceding week, and 9191 tons in the 
corresponding week of last year. To the United States 
there were sent 1350 tons; to Canada, 440 tons; 
to South America, 300 tons; to France, 365 tons; to 
Italy, 1550 tons; to Russia, 200 tons; to Holland, 451 
tons, and to other countries lesser quantities. There has 
been a further considerable decrease in the amount of 





pig iron in Messrs. Connal and Co.’s pablic warrant 
stores, the stock yesterday standing at 610,858 tons. 


Royal Scottish Society of Arts.—At a meeting of the 
Royal Scottish Society of Arts held on Monday night— 
Mr. Fraser in the chair—Dr. Stevenson Macadam read a 
paper on ‘‘The Manufacture of Illuminating Gas from 
— Oils.” The paper was illustrated with experi- 
ments. 


Clyde Shipbuitding Trade.—The amount of new shipping 
launched from the various shipbuilding yards on the 
Clyde last month was 47,310 tons, and largely exceeded 
that of any former month, being 5500 tons in excess of the 
amount launched in June of the present year (41,810 tons). 
As compared with the amount of tonnage launched in the 
corresponding month of 1881, there was an increase of 
14,944 tons, and as compared with the monthly average 
over the ten months of this year, the increase was 17,456 
tons. For the eleven months of this year the total is 
345,845 tons, or 64,044 tons over the quantity of new 
shipping launched in the same period of last year, and 
more than double that of the same period of the year 
1879. In all, twenty-eight vessels were launched last 
month. One was the Fulda, 5100 tons and 4000 horse 
power (indicated), built by Messrs. John Elder and Co. 
for the North German Lloyd’s mail service between 
Bremen and New York. The Paramatta was the next in 
size, being a vessel of 5000 tons and 4000 horse power 
(indicated). She was built by Messrs. Caird and Co. for 
the Peninsular and Oriental Steam Navigation Company. 
The other steamers ranged from 2800 tons downwards. 
No fewer than nine sailing ships were launched during 
the month, several of which were of very large size— 
1950 tons, 1800 tons, 1790 tons. 


The Scotch Coal Trade.-—At present the severe weather 
is interfering very greatly with the Scotch coal trade, but 
on the whole it is exceedingly busy, and prices are well 
maintained. Contracts in a number of instances are now 
being closed for the next six and twelve months, for many 
industrial establishments in the Glasgow district. The 
wages of the miners employed by the ironmasters have 
not yet been advanced, but an agitation is in progress 
with the view of forcing an advance. 


The Malleable Iron Trade.—This branch of trade still 
keeps very busy, but in some cases there are but few 
orders being booked for next year. Shipbuilding iron 
is somewhat easier in price as compared with the rates 
ruling a few weeks ago. 








GERMAN CoAL Mintnc.—The production of coal in the 
Saarbruck basin in August amounted to 475,488 tons, as 
compared with 461,701 tons in July. 





Work AT THE COLLIERIES IN THE ALFRETON DIsTRICT.— 
The work at several of the collieries in the Alfreton district 
has fallen off very much during the last fortnight. At one 
of the Swanwick pits the men are working only haif time, 
andat the other pit workis not much better. Work has also 
declined at Coates Park and at Tibshelf. Some of the 
men say that this is in part due to the fact that the 
masters have raised the coal in the market twice since 
they gave an advance to the men. 





Tratian LieniTEs.—Advices from Italy announce the 
discovery of a lignite deposit of considerable thickness. 
and some 15,000ft. long, near Migliana. This lignite is 
distinguished from similar products by its texture, its 
conchoidal structure, and its bright black colour. Itis 
very rich in bitumen, swells while burning with a long 
and smoky flame, and yields a shiny and very porous 
coke. The ash, 12.2 per cent., is found, on chemical 
analysis, to contain sulphur, chlorine, phosphoric acid, 
lime, magnesia, and oxide of iron. 





Victorian Locomotive Buitpinc.—The Railway De- 
partment has accepted the tenders of the Phcenix Foundry 
Company for the supply of 50 locomotive engines and 
tenders for 149,5807. The delivery of these locomotives 
will not, however, commence for the next ten months, 
and the Minister of Railways urged the Victorian Par- 
liament to consent to the ordering of 25 additional 
engines from England. To this proposition considerable 
opposition was displayed. On July 21, Messrs. Robison 
Brothers and Co., of Melbourne, wrote to Mr. Bent, 
offering to enter into a contract for the supply of 50 loco- 
motives on the same terms as the Phenix Foundry Com- 
panv. They are prepared, they add, to supply two of 
these locomotives in twelve months, and two each month 
afterwards until the completion of the contract. 





IraL1an ASBESTOS.—The mining for asbestos in Italy is 
at present limited to the provinces of Sondrio and Turin. 
The asbestos in the former occurs in regular strata, vary- 
ing in thiakness from three to four inches, although in 
some cases is has been found 20 inches thick. The en- 
closing rocks are chloritic and telcose schists of a greenish 
colour, and the asbestos is feund chiefly in fibrous masses 
of a yellowish white colour. In some cases the fibres are 
long and firm, resembling a skein of thread of a yard or 
more in length. It has also been found that asbestos 
abounds in the fissures of serpentine rocks, and it is often 
accompanied by other minerals, among which garnites of 
a green colour have been found in minute crystals, to 
which miners have given the name of ‘‘Semenize Dell’ 
Amiento,” meaning seeds of asbestos. The excavations 
are carried on in 40 caiferent places, and as a rule the 
enclosing rock is quarried by blasting. Im some cases, 
where too much material would have to be removed, the 
workings are driven forward in the asbestos - yielding 
stratum, leaving pillars here and there to support the 
roofs of the workings. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market was 
dull and No. 3 Cleveland pig iron was quoted 42s. 9d. per 
ton in second hands, although makers favoured higher 
prices. Reports of trade both from home districts and 
abroad have not been satisfactory, particularly from 
America and South Wales. The depression at present 
manifested is partly attributable to this cause. The 
approaching holiday season, too, tends to lessen the 
volume of trade. Messrs. Connal and Co., the warrant 
storekeepers here, had on Monday night a stock of 
100,734 tons in their Middlesbrough pig yard. Last week 
they held 100,811 tons. There is, therefore, a decrease of 
77 tons. In Glasgow they hold 611,129 tons. Shipments, 
as might be expected at this season of the year, are notso 
brisk. Up to and including the 11th the exports from 
Middlesbrough amounted to 22,700 tons of iron. Up to 
the corresponding date last month the shipments reached 
27,000 tons. The severe weather during the past week 
has interfered very much with the exports. As is custo- 
mary the deliveries abroad will be on a small scale over 
the winter season. Hematite iron remains flat, the prices 
quoted being for Nos. 1, 2, and 3 54s. net f.o.b. west coast 
ports. The Cleveland ironmasters have determined to 
continue the arrangement for restricting the production 
from the 31st of December to the 31st of March. 


The Manufactured Iron Trade.—Since our last report 
the finished iron trade has been steady. Prices still have 
aneasier tendency. Ship plates are quoted 6/. 12s. 6d. 
and angles 5/, 15s. per ton, less the usual discounts at 
works, 


Shipbuilding and Engineering.—Both these industries 
continue very brisk. From all quarters accounts are very 
encouraging. On the northern rivers during the past 
fortnight some splendid steamers have been launched, 
and there are still many in an advanced stage of con- 
struction. Most of the builders have work in hand which 
will occupy them for several months. On Saturday, Messrs. 
R. Dixon and Co., of the Cleveland Dockyard, Middles- 
brough, launched H.M.S. Dolphin. She is the first of 
two similar vessels which the company are building. 
Her displacement is 1000 tons, her engines 750 horse 
ate and her armaments consist of two 6 in. breech- 
oading guns placed in the forecastle and poop for chase 
guns, and two broadside breechloaders of 5 in. bore, one 
7-pounder boat gun, and two Gardner guns. The sister 
ship is in an advanced stage of construction and will soon 
be ready for launching. All the engineering establish- 
ments in the North are very busy. An important addi- 
tion has just been made to these by the opening of the 
North-Eastern Engineering Company’s Works at Wil- 
lington-on-the-Tyne. These works are amongst the largest 
ef their kind in the world. 


The Salt Deposits at Middlesbrough.—Very great interest 
is being manifested in this new industry, of which Messrs. 
Bell Brothers, Limited, of the Clarence Iron Works, are 
the pioneers. Their undertaking has proved a complete 
success, and they are now evaporating 500 tons of salt 
from the brine which they pump from one borehole. 
They have determined not only to sink another borehole 
but to erect chemical works immediately adjoining their 


evaporating pans and close to their blast furnaces, where | 


by waste heats solely they are making 20 tons of salt per 
week from experimental evaporating pans. Already 
other firms are making arrangements to work the salt. 
It is expected that within the next few years the chemical 
trade of the Tees will have grown to large proportions. 

The Coal and Coke Trades—All kinds of fuel are in fair 
demand, but the recent advance of coal is not fully 
maintained. 

The Cteveland Institution of Engineers.—The monthly 
meeting of this society was held at Middlesbrough on Mon- 
day night. Mr. John Gjers read a paper on soaking pits, 
and fully explained his invention, by the use of which the 
reheating of steel ingots is rendered unnecessary. Mr. 
Charles Wood read notes on carbon and other deposits 
from blast furnace gases. 








MANGANESE IN Nova Scor1a.—A manganese mine re- 
cently discovered at Onslow, Colchester county, Nova 
Scotia, promises to do well for its owners. Several small 
seams have been partly traced, and the main seam, where 
they all converge, is being looked for with good prospects 
of success. A few barrels of the ore were sent to Boston a 
short time since, and the result is said to have been 
satisfactory to the owners. 


CANADIAN Paciric Rartway.—The first sod of the 
Selkirk branch of the Canadian Pacific Railway has just 
been turned. Track-layers on the main line have crossed 
Moose Jaw Creek. Mr. E. A. C. Pew has signed a con- 
tract with the Souris and Rocky Mountain Railway 
Company to build their line from a point on the Canadian 
Pacitic Railway, 100 miles west of Winnipeg to the 
Rocky Mountains. Mr. Pew has also purchased a con- 
trolling interest in the company. It is proposed to 
expend 50,000 dols. in the first month and 150,000 dols. 
in the second month on construction this season. The 
first fifty miles are to be completed by June 1, 1883, and 
the balance in time to comply with the terms of the 
charter. The Souris and Rocky Mountain Railway runs 
in a north-westerly direction Fest Rapid City, Fort 
Ellice, Battleford, and Edmonton. The country through 
which the line passes is the same as that chosen by Mr. 
Sandford Fleming for the route of the Canadian Pacific 
Railway, and is considered by all persons acquainted with 
the country to be superior to any other part of the north- 
west, 
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We have recently illustrated Mr. Killingworth 
Hedges’ system of switches for use in arc lighting and 
for the main leads in incandescence lighting; we 
now show, above, a switch and also fusible cut- 
outs and connectors designed by the same inventor, 
for use with single incandescence lamps or groups 
of lamps. The switch is constructed so as to 
fulfil the conditions laid down by the Fire Risks Com- 
mittee, and will not form an are or become sensibly 
heated when in use. Each switch is also fitted with a 
fusible cut-out of special design, which melts and 
breaks the circuit should it be traversed by a current 
of greater intensity than the system is calculated to 
carry. 

Fig. 1 is a section of the combined switch and cut- 
out, and Fig. 2 isa plan of the same with the cover 
removed. The conductor enters at the upper hole C, 
and is coupled to the left-hand terminal of the fusible 
bridge F, which is connected at its other extremity to 
one of the flexible contact springs S S. 
two springs there is situated the metal switch-block 
B, faced on two sides by non-conducting plates V V. 
When the block is in the position shown there is a 


good electrical connexion between the two springs, and | 


the current passes through it to the terminal P, and 


away by a wire emerging through the hole C at the | 


lower side of the figure. If the block B be rotated 
90 deg. by means of the handle (Fig. 1), the two plates 
V V are interposed between the two springs SS and 
the circuit is broken. 


The fusible bridge F is not made of the lead wire | 


which has hitherto been ordinarily employed, but of a 
strip of foil protected by a piece of mica. 


powerful currents. The plates of foil B are enclosed 


between alternate sheets of mica A, and the current | 


entering at the binding screw Dis conveyed to and 
traverses the whole of the foils at once. 
reliable manner. 
from the street mains into houses, and they are also 


lamps are connected to the leads. 


Figs. 4,5, and 6 are elevation and sections respectively | 


The connector | ) 
| roubles; working expenses, 10,587,019 roubles; profit, 


of a combined connector and cut-out. 
consists of a jaw or clip that is clamped on to a bared 


portion of the insulated cable A, for the purpose of | ; 
diverting a portion of the current to supply one or more | Of, the entire system last year were 42,429,561 roubles, 


Before entering the branch conductor F, the | 


lamps. 
current has to traverse the plate C, the fusible bridge 
D, and the plate E. A second bridge D! is provided 
to enable the circuit to be again connected up imme- 


Between these | 


A fusible | 
cut-out on this principle has been tested with a current | 
of 150 ampéres, and has been found to act ina very | 
In practice these apparatus would | : : P - : 
be situated at the junctions of conductors branching | — a eee at ee eed ae ag 
1 i 1 } | 11,297,534 roubles ; workin 
desirable at points where wires supplying groups of | 


) : : e- | Russian 
diately should the one in action become melted. This 




















is effected by turning the plate C end for end. Fig. 7 
shows a simple form of connector for coupling 
branch wires to the main lead without cutting the 
latter. 

The Electric Lighting Supply and Fitting Company 
are the manufacturers of Mr. Hedges’ apparatus, 
which they show in action in connexion with the light- 
ing of the Victoria Mansions, Westminster. 
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rgakademie in Pridbram. Mit Eingedruckten Dia- 
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_VicToRIA AND SouTH AvstRALIA.—The Government of 
Victoria has written to the South Australian Commissioner 


Fir, 3 | of Public Works, in reply to a letter from him asking 
ig. 3| 
shows the arrangement of this form of cut-out for more | 
| Nairne vid the Murray — and Border Town to the 


whether, as the South Australian Government intended 
to introduce a Bill for the construction of a railway from 


border, they would extend the Victorian line to meet it 
on the boundary. The Melbourne communication ex- 
presses the willingness of the colony of Victoria to accede 
to the proposal. 


GREAT Russian Rattway.—The working of the Great 


expenses, 6,953,180 roubles ; 

rofit, 4,344,354 roubles. oscow and Nijni-Novgorod 
ine— Receipts, 9,002,162 roubles; working expenses, 
3,737,505 roubles; profit, 5,264,657 roubles. St. Peters- 
burgh and Moscow (Nicholas) line—Receipts, 22,129,865 
11,542,846 roubles. It follows that the aggregate receipts 
while the working expenses amounted to 21,277,704 
roubles, showing a profit for the year of 21,151,857 
roubles. The undertaking is guaranteed 5 per cent. per 
annum upon both its share and obligation ca il by the 
reasury, but the net receipts of if 1 rather 
more than provided for this 5 per cent. 
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ILLUSTRATED PATENT RECORD. 











APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
DECEMBER{11, 1882, 
In the Cases of Inventions communicated from Abroad the| 
Names, c&c., of the Communicators are given in Italics 
after the A cena Names, 





Nos. | NAMES, &0. 
pant | OF APPLICANTS. 


| 


ABBREVIATED TITLES, &c. 





—_— 








| 


| 


| Nos, | 


| 
| j 


and 
| Dates, 


NAMES, &c. 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





nory J. J. Royle, Man- 
chester. 


5945 | Keats. Keats. 
5846 | C. B.A 


5847 | 0 eC and W. 
Thompson, aon 


J. W. Butler, Black- 


5848 | 

eath. 

J. Rexford, Edmond- 
ton, 


5849 


York, U.8.A 

F. A. Binney, Man- 
chester 

PF. A. Binney, Man- 


chester. 

W. RB. Pigeon, Putney, 
Surrey. 

W, Keep, New Quay, | 
Cornwall. 

T. E. Parker, London. 

G. Porter, London. 

A. W. Wills, Birming- 
ham. 


| B. A. Tice, London. 
+ Bruckner, London, 


| 
Market Harborough. 
5861 | Justice. Loder. 
9862 | a. & Hamburg, 


5063 J. hae. Salsburg, 


ustria. 
5864 | Ww. C. Old 
Charlton, 
5065 | 


Horne, 


en 
Jd. Butcher, New- 
| = 
5866 | J. Gordon, Dundee. 
5867 | Clark. Suel. 

5868 | Johnson, TZ'rineano. 


5869 | J. Armstrong, London. 
si Lake. Dolbear. 


Dec, 

5871 | Frank. Micciullo. 
5872 | J. Sanson, Glasgow. 
5873 | J.B, Hannay, Glasgow. | 


5874 | J._ Young and E. 
Furniss, Mellor, 


Derby. 
5875 | J.B. Hannay, Glasgow, 
ne, T.H. Thompson, Man- 


chester. 
Wy. Havchman, Lon- 


5878 | | Walsh. Verhoesen. 
5879 | Walsh. Mitter and | 
Hoffmann. 

5880 | H.C. Patterson, Glas- 


581 | Z wi Harland London.) 
rigwell, Lon- 


{ 
Morris, Lowe- | 


V.W. Blanchard, New | 


Sespented lights and burners there- © 
or. 

Heeling boots. 

Rowlocks for boats. 


Apparatus for recording time, applic 
r = also to checking receip’ 


cars, &c. 
| | Indurating ‘artificial stone. 


| Connecting and disconnecting ani- 
—_ to and from wheeled vehicles, 


Electro- -magnets. (Complete specifi | 

cation). 

{Wentilating shaft. 
we oy wheeled vehicles into 
Velocipedes. 

Metallic alloys, 
See firegrates, furnaces, &c. 


Diaphragms for gas governors, &e. 
Stamps for forging, «c., metals, 


| Wheels for velocipedes, &c. 


Displaying notices, &c, 
Busks for corsets. 


Gaso-electric lamps. 
Bucket dredgers. 


Improved watch or clock. 
Treatment of caoutchouc, &c. 
Gas-motor engines. 
| ee commutators. 
nance. 
iets accidents in using circular 
saws. 
, Beer, &c. 
| Telephones, 
Lenses for lanterns, &c. 
Signalling in railway trains, &c. 
Applying zine for ~~ corro- 


sion ir steam 
Ring spinning and doubling frames, 


| Preparing waxes and oils, &c. 
Ventilating buildings. 
Peram bulators. 


| Iron permanent ways. 
| Joints, bearers, and coverings for 
, &C. 


roofing, pi 
Steam boiler furnaces, &e, 


Manufacturing sizes, 
| Velocipedes. 


5883 | clark Boudouin, | spring motors for sewing machines, 
| Mathieu, & Conchon.| 
5884 | Beck. Petit-Badré. | Combustion regulator 
5885 | W. ee! G. Schonheyder, Controlling discharge of water, &c. 
5886 | | H. Craston, London. | Boots and shoes. 
|L-Hartmann London. | Voltaic batteries. 
5888 | A. | Safety valves. 
5889 | J. PX. -h  Midiles- | | Manufacture of steel, &c. | 
|  brough-on 
| 5890 | A. cecelion Man- | Doors to exclude draughts, dust, &c. | 
| chester. 
| po | Boalt. Rauh. 7 Pocket knives | 
Biinburgh, himney cowls, 
568 | J. and aud ¢. E. Billiard cloths. 
5808 | /@L. Winch, Madras, ——— indication and regulation | 
of temperatures. 
5895 | Marshall, Lins- nacdaneiae &. i 
“3. Bucks. 


"5900 | 
5901 | 


| 5906 | 


| S811 | 


. 5 | 
Ter6 | T, Murphie, Glasgow. | a and benches or frames 
for carrying sewing machines 
5777 | A. Lloyd, London. | Perambulators. 
5778 | J. D. Sprague, London. | Window sash fastenings. 
5779 | A. Fe m, London. | Blectric Jam and switches therefor. 
5780  G. M. wards, London. | AD lor corrugating metal 
8 ‘ 

1 | G. Crofts and G. F. As- | Joints for & porting swing looking- | 
o sinder, Birmingham,| _ glasses, & . | 
5782 W. Watson, Leeds. Gas caginen. 

5783 W. A. Barlow. Fein. —— dynamo - ened 
5784 | J.T. Ford, Portsmouth. Walking-stick umbrellas. 

5785 Groth. Sahlstrom. | Preparing fluid isinglass from the. 

bladders of cod, &c. 

5786 Groth. Sahlstriém, | Preparing fluid glue from fish, &c. | 
5787 Groth. Sahlstrom, — and preserving ‘the oil 
5788 Groth, Sahlstrom, | or ae extract from fish for food, 
5789  Reddie. Needham. | Pneumatic railwa 

5790 | Reddie. Theisen. | Apparatus for condensing steam and 

p Dende, eer sa a lt 
il | P. es, Jersey. Stoppers for ‘ 
opt J. Parker, Stevenage. | Digeing machines. 
5793 | 8. K. Ibbetson, South- | Mattresses. 
| 88a, 
5794 | Haddan. Laplace & | Apparatus for filling sacks. 
| Laplace, 
5795 | J. Whitehouse and 8. | Sash fastenings. 
— Birming- 
Late Mather. ectric lamps. 
Bee | % J. ie London. coed voltaic batteries, 
5798 | Wood and G. Refrigerating machinery. (Complete 
| “'alchmond New specification). 
r! 
§799 | T. hes Newark-on- | Cake for cattle food, &c, 
5800 | R. W. Vining, Liver- ~~ —¥ for signalling on railway 
T. Fox, Wellington. Treating and dyeing loose wool. 
30) | bumiey, New York, Coupling apparatus for railway ve | 
| 8. 
z, seaigwoot, Lon- | Drawing off a) tus for rece’ tacles| 
oe Reg e 4 Teer, &¢. . 
5804 | J. i ‘Homer, Birming- | Cruet fram: 
Lake, Smith Whee 
oe Clark. Galbra ith Fttning the felloes of wheels, 
5807 | Clark. Edge. Producing metallic inlaid work. 
5808 | A. = Robinson, Dub- —— = illuminating power of 
. 6 ¢ 
3309 J. peg and T. reating ¢ hydrochloric acid. 
binson, es, 
5810 oe Armin, Gates- as oe of spoil heaps of collieries, 
-on-Tyne. 
5811 | T. and T. G. Bowick, casing for meal used for searing 
H. i Lond riers. ” 
Ww mdon. rs, 
oe J. E. Fox, Gloucester. | D: on corn in rick and hay in| 
8 
5814 | J. A. Koerber, London. | Lighting gas by electricity. 
5815 | 0. oy Orvis, New York, | Furnaces. 
F.J. Burrell, Thetford. | Governors. 
tH J. H. Carter, London. | Apparatus employed in milling. 
5918 | F. Ambler, Bradford. | Combing machines, 
5819 | G. Pg er, Man-'| Gas motor engines. 
§820 + Sem, ‘London. Mechanism for playing pianofortes. 
§821 R. Ajax, London. Corsets. 
5822 T. Creasy, London. Bottles and stoppers, &. 
5823 | T. Carpenter, Birming- | Galleries for gas and other lamps. 
5824 | E.C. Wickes & F. E.B, | Tramway cars, 
P ——— , ciaedin. 
ors | A. g, V. Harcourt, Heating water and other liquids, &¢. | 
0) 
§927 | 0, A. T. and C. A. | Cleaning iron. 
Rollason, Birming- | 
5928 | T. Knowles, Black- | Mules for spinning. 
burn. 
5829 | W. Pag he Newcastle- | Manufacture of mild steel. 
m-Tyne. 
5830 + Robinson, Ches- | Brakes. 
5831 a " Thiele and | Machines for making confectionery. 
adn toed Steam genera’ 
2. ead. | 
pee J. Wavish and J. | Incandescent ‘dectric lamps. 
Dec. 7} Warner, London. 
5834 | D. — , Lenzie, | Pipe couplings for brake apparatus, 
Pie Scheibler, Utilising slags. 
pes on ed Shaw. Manufacture of lentioer. 
5837 | C. : % Leeds. Bending metallic p! 
5838 | C._L. Jt Lammers, — of eee and letters 
5839 ve oe Nawrockt. Treatment of silk. 
5840 | T.J. Denne, Rel Hill. | Sewing machine. | 
Engel. Laval, Reducing friction between water and | 
= submerged bodies, | 
5842 | W. . ake, Boxmoor, | Horseshoes. 
J. Sykes, 
5843 | J. Burton and R. | Fusible plugs for steam boilers. 


Staley- 





Byrnes, 
bridge. 








E. Martin, London. 


iB R. Allen, London. 


Lake. Duhayon, 
W. H. Sleep, St. Ger- 
| mans, Cornwall. 


Dec. 11 
5902 | J, B, Hannay, Glasgow. 


5908 | A "smith B 
5905 | DePass, Milezewski 
| and Maschmann, 
Haddan. Féton. 
Haddan. Berger. 
A. Barr, Glasgow. 
Lebacq. 


5907 | 
5908 | 
14 | Boult. 
7, F, Stenson, Hands- 


| Ss Sta‘ 
sol | . Jarmann, Chris- 
Farbfabrik 
weed Wut, po ay 
5014 | | Abel. Witz. 
5915 | J. M. Hooker, Seven- 


5916 | W. 
| mins 


te. 
ey, 


Kiippermann, 


Medical tro 


New m 


ting, renga 
. cating by a! &e. 
jpanner or pipe cu 
Belt fasteners, | 


Preventing corrosion of bottoms a 
steel ships, &c, 

Cans, &c., for oil. | 

Looms for weaving. | 


Tricycle. 
Measuring chains. 
Type-dressing mac 


machines, 
Tobacco pipes and cleaners therefor, 
Improved bedstead. 

Electric lamps. 
Pumps. | 


Breach-loading firearms, and repeat. 
ing magazines therefor. 
Magnesia salts from sulpho-acids. | 
Oxidising textile fabrics, &., 

dyeing and printing. 
Protecting buildings against fire, | 


Looms for weaving chenille, &, | 





| 
for 





Adam, Kidder- 
iter. } 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 

1L—Announced December 8. 










































































No. | Name. No. Name. No. | Name. 
1882 1882 1882 | 
4889 | Whitley. 5537 | Lake 5576 | Berry. 
5133 | Vinall. (Wiese- 5578 | Heppenstall. 
5343 | Henderson. brock). 5582 | Andrews. 
5489 | Hancock. | 5538 e 5584 | Lake 
5492 | Maynard. (Chanveau (De Redon). 
5507 | | Mewburn | & Laglenne)} 5586 | Gulcher. 
(Deffrennes-| 5539 | Lake 5588 Swan and 
| Bettremieuz (Carmien). Massicks. 
5509 | Groth 5540 | Edwards 5590 Kendrick 
| ees. (Laburthe).| 5592 Haddan 
5511 | Wolff 5541 | Clark (Wade (Brodie). 
| ae | _d& Wardell).| 5594 | Abel( Abdank- 
5513 5542 | Wirth Abakano- 
OCeehard) | (Miiller). wiez and 
5519 | Imray 5543 | Pilkington. Roosevelt). 
(Abdank- | 5544 | Ashworth & | 5596 | Fuller. 
Abakano | Ashworth. | 5598 | Greatrex. 
wiez and | 5545 | Mactear. 5600 | Vermeiren. 
Roosevelt). | 5546 | Wilding 5602 | Bond 
5520 Hunt and | (Stollwerck) (Doughtie). 
Mitton. 5547 | Zwierz- 5604 | Mellor. | 
5522 | Yates. | chowski. | 5606 | Sutcliffe. | 
5523 | Abel 5549 | Baldwin. 5608 | Keighley. ' 
| (Glaser). 5551 | Klugh. 5612 Pembrook & 
5525 Lake (La 5552 | Hartmann. Dingley. 
| Société 5555 | Dyson. 5614 Garnett. 
| Lebaudy | 5556 ke 5616 | Stewart. 
| Freres). (Gardner), | 5618 | Lubbock 
5527 | Dyson. 5557 | Keats. (Scard). 
5528 | Brooke. 5558 | Osborn. 5620 | Skeoch. 
5529 | Farrar. 5559 | Vavasseur, 5622 | Abel 
5530 | Newton (Vanj 5560 | Kritch and (Chler). 
|  Déecker). Garland. 5624 | Graddon. 
5531 | Loewenberg. | 5562 | Salsbury. 5626 | Sutcliffe. 
5532 | Haddan 5563 | Sage. 5628 | Hornsby and 
| _ (Lapeyre). | 5565 | Barff & Wire. Edwards. 
5538 | Pileliounias 5566 | Cherrill. 5630 | Holt. 
| (Honour & | 5567 | Bamlett. 5632 Edwards 
| Friedlaen- | 5568 | Hindle. (Horlique). 
der). 5570 | Kinipple. 5634 ke 
5534 | Jordan and | 5572 | Kingzett and (Gifford). 
|  Brockliss. | _ Zingler. 5638 | Fisken and 
5536 | Jensen 5574 | Macaulay- Robson. 
(Betche). Cruikshank] 5640 Clark 
| (Schwarz). (Beau). 
Il.—Announced December 12. 
| | 
No. | Name. No. Name. No. | Name 
1882 1882 | 1882 | 
5642 Allison 5676 | Downs. 5698 | Heppenstall. 
(Turner). 378 | Hudson. 57 Beechey. 
5644 | Lea. 5680 | Doulton. 5702 | Torrey. 
5646 | De Stasicki | 5682 | Boby and 57 Allison 
(Christ and} | Stevens. | (Matt and 
Weiler). 5684 i “pe | Mehrbach). 
5648 | Roberts. 5686 | Johnson 5706 | Knox. 
5650 Haddan | (Duchet). 5708 | Jensen 
} (Schmidt). | 5688 | Coleman, (Tallahofs 
5652  Tetlow and Morton, Pappers- 
Holding. Stidolph bruks 
5656 | Matheson. 5690 | Smith Aktiebolag). 
5658 | Lake |  (Hallidie). | 5710 | Needham. 
| _ (Mathison).} 5692 | Levinstein. 5712 | Vaughan 
5660 | Lake(Gateau)l 5696 | Imray (La (Meinesz). 
5662 | Clennett. | Société 714 | Horne. 
5664 | Johnson | Anonyme | 5716 | Wilson. 
(Parker). | des Matizres| 5718 | Cooke. 
5666 | Hiscock. Colorantes | 
5668 | Brown. et Produits | 
5670 | Melvin. Chimiques | 
5672 | Budenberg | de St. Denis 
(Budenberg). | & Roussin | 
5674 | Wells. id Rosenstiehl) { 
INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars see Cerresponding Numbers in Lists of 
Applications for Patents. 
| 
No. Name. No. Name. No. | Name. 
1882 | 1882 1882 
5798 | Wood and 5805 Lake 5850 Blanchard. 
Richmond. (Smith). 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
December 29, 1882. 
f 
No. Name. Ne. | Name. No. Name. 
1882 1882 | 1882 
3533 | Hunt. 3714 | | Pitt 3749 | Clark 
3662 | Sonnenthal | (Compagnie (Hutchin- 
(Revollon). | Industrielle son). 
| 3671 | Priace. des Pro- 3750 | Gartrell. 
3681 | Cowan. | cédés Raoul} 3753 | Sibley. 
3691 | Edwards. | _ Pictet). 3754 | Lake (De 
3692 | Duxbury. 3722 Combault and Bondini). 
3694 | Holling- Taylor. 3757 | Werdermann. 
worth. 3730 | Horsey and | 3759 | Jensen 
3699 | Harrison. Bell. oie 
3701 | Hanewald 3731 | Becks. $761 | Glase 
(Haszel- | 3736 | Lawrence & (Roper). 
mann). Lawrence. | 3763 | Barrier and 
$708 | Watts and 3739 | Jones. Lavernede. 
Gorman. 3744 | Guille. 3773 | Imray 
$706 | Kistner. 3745 | Macintyre. (Kudelski) 
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= 





No. | 


| 
Name. 


Name. 


Name. 





Imray 
(Grimme, 
Natalis, & 
Co.) 

Beeman, 
Taylor, & 
King. 

Beeman, 
Taylor, & 
King. 

Haddan 
(Kilian). 





om ray. 
“Ga +a 
= A Antoni 


ais | 
3341 | 


No. | 
2 | 
| 


3903 

| tai Farley). 
Edwards 

| (Wilmot). 
4270 | Lake(Brarda). 

44. 59 | Lake (Brown 

4567 | Voice. 


4153 


5499 
5512 
5550 





Watson. 
Davies. 
Cardew. 
Robinson. 
Dewhurst, 
Dewhurst, 
& Corn- 
thwaite. 
Pedley. 
Malet( Malet), 
Dempster. 





11,—Time for entering Opposition expires Tuesday, 


Name. 


——— 


No. Name. 


} 


| 


Name 





| Hoe. 
Harding and 
| Harding. 
| Gardner 
(Wanzer). 
Bloomfield & 
McGurn. 
Crozat. 
Davey. 
Davey. 
Brydges 
| (Sandmann 
Willway. 


(Caillat). 
Thompson. 
| Morgan- 
Brown 
(Trenor). 


| Mori. 
a) 


Mori. 
Emmens. 
Little, East- 
wood, Green, 
& Fletcher. 


Boult( Dauché 
& Deniaud 
Ingleby 
nies iegler). 





Donieanéa. 
Morgan- 
Brown 
(Adams). 
Morgan- 
Brown 
|  (Miltimore 
| Gubbins. 
Ulsmann, 
52 | Norman and 
Wortley. 
Hughes 
(Automatic 
Boiler and 
Engine Co.) 
Espeut. 
Dawson. 
4660 | Nightingale. 
4876 | Vavasseur. 
4908 | Macdonell. 


4076 
4105 








4948 Clerk, 


| 
i 


| 
| 
| 


| Imray : ae 
Société 
Harmel 
Freres). 

Prosser. 


| Hughes, 


Lake 
(Chaine, 
Durand, 
and De 
Chaligny). 


| Ashbury, 


5604 | 


2 | Abel (Uhler) 


Sumner, 
Lees, and 
Sanderson. 


(Wiese- 

brock). 
Kingzett and 

Zingler. 
Mellor. 


Horne, 


| Blanchard, 





.—Sealed December 8. 


PATENTS SEALED. 





Name. 





1 
Daubenspeck} : 


Brewer 
(Turbiauz). 
Brewer. 


Higginbottom) 


& Stuart. 
Edwards 
(Chollet & 
Chollet). 
Morgan. 
Lane. 
Wordsworth 
& Wolsten- 
holme. 
Faulder. 
Chadburn. 
Clark (Bro- 
chon & Co, 
Clark 
(Lartigue). 
Rayner. 
Howden. 
Godsell. 
Hopkins, 
Baker, 
Burt. 
Deards, 
Guilleaume. 
Shaw. 
Barclay. 


& 


Johnson 
(Brenot & 
Brenot). 

2863 | Landon and 
| Dezille. 
| Simpson 
eck). 
| Fairweather. 
| Mills 
(Dupuy). 

Brewtnall, 

March. 

Mewburn 
(Fouque). 

Abel 


e 
(Brasseur). 


2) Clark (Platt, 
Man, and 
Platt). 

Thompson, 
Thompson, 
and Booer. 

Lloyd Wise 
(La Com- 

gnie 
Frowillere 
de Besseges) 


Imray 
(La Société 


Harmel 
Freres). 
Clarke. 


Lake 
(Fithian). 

Day, Green, 
Walker, & 


(Low and 
Johnson). 


| Harrison. 
| Statter. 


Hardman. 
Skrivanow. 


| Wrightson & 


Clark. 


| Justice 


(Cooper). 


| Mackenzie 


Redfern 
(Sack), 





.—Sealed December 12. 





Name. 


No. Name. 


No. | 


Name. 





84 | Lake (Ball). 
Lake 


Gr liam). 
| Rath 
(Koméaromy). 
De la Sala. 
| Varley. 

Float. 
Teague. 
Barlow 

(Teufel). 
Willard. 
Lake (Van 


Rysselberghe).} 2: 


Buchholz. 

Cheese- 
brough. 

Cheese- 


1882 
2828 Baxter. 
Edwards 
(Roche). 
sae6 Browne. 
Say. 
Engel (Klin- 
kerfues). 
Smith. 
Garden. 
Clark 
(Schweizer). 
Petersen and 
Dismore. 
Aron. 
| Edge and 
Ticehurst. 
Haddan 
(Dieler). 


2967 


3320 


| Barlow 


| Davies. 


(Lenoir). 


| “— (Hae. 
306 } 
3316 | 


4112 | 


4152 


4438 | 


4515 


e). 
ny ae cock and 
Rh. lor. 


dnandt. 
ark 


i ason). 
Morgan- 

Brown 

(Rosenfield) 
Hughes and 

Carwardine. 
Andrews. 
Smith. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 





No. | Name. 


No. | Name. 


No. | Name. 





| 
i 
1879 | 
4825 | Steil. 


Ba 
4828 Dixon 
| (Meister, 
| ucius, & 
Briining). 
4831 | Johnson 
(Weinrich). 
4834 | Stone. 


4839 | Wilson 
Moritz & 
chilg). 

4841 | Chippindale. 

4843 | Gabriel. 

4844 | Harvie. 

4847 | Clare. 

4848 | Tillmann. 

4849 oo 


4853 > 
4854 | Caddick. 
4858 | Wilson 


4866 | | Spencer. 





1879 | 
4868 | Glaser 
| Sanne 
| wl a 
| Laur 
| Rigby Works) 
Ryby) 
2, Allmark, 
Hayes, and 
| Allmark. 
Ellery. 
5 | Job. 
| Peltzer 
Rerke & 
rink). 
Wirth (Cust 
Steel Works} 
nance 
and Smai! 
Arms Fac- 
tories). 
Gutensohn. 
Kirby. 
Brewer 
(Malavard), 
Kennedy. 
| Lowry. 
| Theyskens. 
Evans. 
Beckett. 
Wirth 


4879 
4880 | 
4881 | 


4882 | 
4883 
4885 
4839 
4890 

4891 

Knapp). 





| © 
4892 Kendrick. 


1879 | 

4893 Von Naw- 

| rocki 

(Bohle). 

4895 | Smith. 

4897  Matthewsand 

|  Timmis. 

| Jensen 
(Hoper). 

Wirth 
(Knapp). 

Dering. 

Bornand. 

| —- and 


| oyle. 
4917 | Dehaynin. 
4919 


4898 
4900 | 


4904 | 
4906 
4911 


Smeaton 
| (Schweikert) 
Sweetland. 
Brock. 
Smith. 
Walker. 
Haddan 
(Crean and 
| _ Hastings). 
4931 | Gould. 
4932 | Hamilton. 
4933 | Bacon. 
4936 | Perrett. 
4938 | Edmonds 
ee 


4939 | Mil 
( i cLean). 
Juengst. 


4920 
4923 
4925 
4926 
4929 | 


4941 | 





IL.—Through Non-Payment of the Seventh Year's Stamp 


Duty of 1001. 





No. | Name. 


No. | Name. 


No. | Name. 





1875 
4105 | | Bell. 
4107 | Duncan and 
| Newlands. 
4114 | Handyside. 
4120 | Dunlop and 
Ree. 


iin | | Hoadley. 


(Marland). 





1875 | 

4154 Eyre. 

4161 | Noble. 

4173 Brearley and 
| Marsden, 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 





Name. 


Name. 





Smethurst. 
| Pollock, 
| Dixon 
| (Rumpf). 
5 | Gillett. 
| Cockcroft. 
| Storey and 
Kenyon. 
Duxbury. 
Gillett. 
Conquest 
(Hoe and 
|  Tueker). 
Hallidie. 
| Wilson. 
Lake 
(Rottweil- 
Hamburg 
Powder 
Manufac- 





turing Co.) 


| Griinerberg. 

| Siemens. 
Siemens. 
Heath. 
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PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 





No. | Name. 


No. | Name. 


No. Name. 





1876 

1625 | Thompson & 
| Thompson. 

1875 | 


4458 | Hodson 





1875 
4241 | Walker (De 
Bergue). 

Scott. 





4297 | 


1875 
4391 
asi | 





Prentice. 
Mills, 
—_ 





NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATIONS. 


St. G. eg tages London. 


electricity, &c. 


No. 3988 of 1878. Obtaining light by 
. G. Lane-Fox and the Anglo-American Brush 


Electric Light Sausnain have applied for leave to file a dis- 
claimer of parts of the specification ; any person intending to 


oppose such application must leave 


particulars in writing of 


their objections at the office of the Solicitor-General, 11, New Court, 
Lincoln’s Inn, within twenty-one days from the date of the London 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING DECEMBER 9, 1882. 


Abstracts marked with a * relate to applications not a 
with. The number of Views given in the Specijication Drawings 
is stated in each case after the 3; where none are mentioned 
the Specisication is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 

Copies of on ae may be obtained at 38, Cursitor-street, 
= - ne, E.C., either personally, or by’ letter, enclosing 
— tof price and "postage, and addressed to Mr. H. Reaper 

ACK. 


965. Manufacture of Hats, Bonnets, &c.: E. C, 
Vickers, London. (S. Gutmacher, Paris). (2d.)—The body 
of the fat is coated with a composition ‘which can be coloured and 
a design impressed upon it. (Provisional protection not allowed, 
February 28, 1882). 

1339. Utilising Cast-Off Articles or Garments for 
Remanufacture into Textile Fabrics: G. 
Sheffield. (2d.)—Old rags such as stockings, socks, comforters, 
ribbons, jackets, shawls, &c., are first sorte into various colours 
and qualities, then unravelled by hand or machine and run on toa 
bobbin for remanufacture. (Provisional protection not allowed. 
March 20, 1882). 


1355. Combined Pantomimic Trick and Pac: 
Case: A. H. Lowe, London. (2d.)—The frame of the case 
consists of two uprights’ forming back ro fora dresser frame, 
held together by crossbars and having at their tops pulleys, and 
two short uprights for the front legs of the dresser, having a facia 
board attached to them, and side pieces fastened to them and to 
the back uprights. (Provisional protection not allowed. March 21, 
1882). 


1381. Marine Engine Governor: J. J. Tyler, Lon- 
don, (2d.}—A pendulum shuts off or admits steam when the 
screw is out of or in the wat er respectively. (Provisional protec- 
tion not allowed. March 22, 1882). 


oe, 


1545. Lam Cc. D. Aria and J. Davies, London. 
[2d.}—A cage or esting of wirework, ornamented with artificial 
flowers, &c., is substituted for the usual hemispherical cube of glass 
or china. (Provisional protection not allowed. March 30, 1882). 


1565. Ornamentation of Various Articles: J. B. 
Dubois, Maule, France. (2d.)—The “skeleton” of the leaves 
of plants or trees is used for ornamenting boxes, &c. (Provisional 
protection notallowed. March 31, 1882). 


1573. Hand Screens: M. O. Hund, London. (2d.|— 
The screens are made in separate parts of thin wood or metal 
cardboard, and photographs, pictures, &., can be exhibited 
between the parts and rechanged when desired. (Provisional 
protection not allowed. March $1, 1882). 


Dinner and other Table Plates: W. E. and 
J. Plant, Moseley, Worcester. (2d.)—Wells or sinkings 
are formed in the rims of the plates for reception of mustard, salt, 
&e. (Provisional protection not allowed. en 13, 1882). 


1827. Slate, Slab, or Tile Roofing : W. P. Thompson, 
London. (CH. Prodhomme, Bruxelles). (2d. }—The cette are 
laid single with a sufficient lap i in the form of diamonds or fish 
scales. (Provisional protection not allowed. April 17, 1882). 


1847. Apparatus Employed ting: J. F. 
Haskins, Lenten. (2d. ]— inte to the distribution of the 
ink, in cylinder printing machinery with two cylinders; to 
securing the printing plates or blocks to the main ‘cylinder ; to 
holding the sheets; to preventing the impression cylinder 
from taking ink from ‘the main cylinder except at the proper part, 
and to the ink distributing rollers. (Void, the patentee having 
neglected to jile a specification. April 18, 1882). 


1953. Memorial Plates for Tombs, &c.: H. J. 
Haddan, London, (EF. Olive, Paris). {2d.)—Consists of an 
or tal frame adapted to receive a photograph or other 
portraitand an inscription. (Provisional protection not allowed. 
April 25, 1882). 


1964. Brakes for Wheeled Carriages: A. Archer, 
Liv 1, (6d. 11 Figs.J—An elastic band actuated by suit- 
able levers surrounds the nave ora pulley on the axle of the wheel, 
and is — aed applicable to carts, carriages, and tramcars. (April 

yA 

1978. Decortication of the Chinese Nettle, &c.: W. 
R. Lake, London. (P. A. Favier, Villefranche, France). (6d. 
12 Figs. 1 ’Relates to the mechanical separation of the fibrous or 
outer portion from the woody or inner portion of the stalk and to 
the cubsoquent treatment of the fibrous portion. gen 26, 1882). 


1981. Apparatus for Char, 
Biccks ‘wih colour: A.M? Clark london Gr 
Hutchison, Newark, Essex, U Be A.) [6d. 6 Fiys.]—The printing 


block is supplied with several colours at the same tme, (April 26, 
2 





2009.* Railway Signalling Apparatus: E. J. 
Chabrel, London. (2d.)—Relates to an apparatus for causing 
an audible signal upon the engine at required places to be sounded 
by signalmen, by use of inclined planes, and to ordinary 
semaphore signals. (April 28, 1882). 


2037." Manufacture “fl Electric Incandescent 
Lights in the Vacuum: A. L, Jousselin, Paris. (2d.)— 
Describes (ja means of constructing the glass envelope and of 
i the ting wires ; (2) a process for the formation 
of the carbon filaments from strips of woven fabric impregnated 
with cellulose ; and (3) to am of attaching the filaments to 
the nanan (April 29, 1882). 


Wri and Dra Pens: M. Fischer, 
Halle, Saale. (8d. 350 Figs,|—The pens are so constructed as 
to answer to every desirable exigency of penmanship. (April 29, 
1882). 


2101. Railway and Tramway Wheels, &c.: R. 
Hadfield, London. [(4d.)—The an A rolled, or forged 
steel or iron spokes are placed in a mould and melted steel 








brough 3060 Barron. Llewellin. 


4653 
a, | 


Gazette in which this notice is published. 

W. H. Hacking, Bury. No. 1449 of 1878. Looms for weaving. 
W. H. Hacking has applied for leave to file a disclaimer and 
memorandum of alteration of - of the specification ; any 
person intending to oppose such application must leave par- 
ticulars in writing of ther ob objections at the office of the Attorney- 
General, 1, New Court, Temple, London, within twenty-one days 
from the date of the London Gazette in which this notice is pub- 


poured round them to form the boss and rim. (May 4, 1882). 


2119.* Calcula Instrument: A. J. Boult, Lon- 
don. (G. Charpentier-Page, Valdore, France). |2d.]—Is used 
on the same principles as the ordinary calculating or “ slide” rule. 
(May 5, 1882). 


2121. Water-Closet Basins, &c.: T. W. Helliwell, 
Brighouse, Yorks. (6d. 4 Migs.|—Water-closet basins are con- 
structed so as to be used also as urinals. The noxious gases from 
lished. the water-closet are conveyed away up a flue. The lid is placed 
at ana — so as to allow for the free passage of the gases up the 

PROLONGATION OF LETTERS PATENT.—NOTICE OF HEARING. | flues, and may be self-closing. (May 5, 1882). 

Notice is given that toe, the 6th day of February, 1883, 2126. Gas Motor Engines: S. Worssam, London. 
at half-past ten o'clock, a.m., has been fixed by their Lordships, [6d. 6 Figs.}—The pump piston is on the same rod and works in 
for hearing the petition of R. R. Bevis, Birkenhead, for a prolon- | a separate cylinder in the same axial line as the motive power 
gation of the term of the Letters Patent granted to R. R. Bevis on | cylinder. Fig. 1 is a side elevation, Fig. 2 a longitudinal vertical 
section, and Fig. 3 an end view partly in section. The pump 
eylinder B communicates with a passage, commanded by three 








INAL SPECIFICATIONS FILED. _ 
Dec. 2, 1882. Fon 2598, 2600, 2603, 2607, 2611, 2612, 2613, 2617, 
2618, 2622, 2689, all of the year 1882, 
4, 2099, 2700, 2818, all of the dogs 1882. 
2633, 2634, 2635, 2636, 7, 2638, 2639, 2641, 
2642, 2647, 2664, 2684, it cB all ‘of the year 


1882. 

2649, 2650, 2652, 2654, 2656, 2657, 2658, 2661, 
2679, 2693, 2708, a178, all of the year 1882. 
2589, 2660, 2662, , 2667, 2668, 2669, 
2670, 2672, 2673, 2675, 2676, 2678, 2691, 2692, 
2698, 2707, 2712, 2736, 277 7,allof the year 1382 
2418, 2682, 2685, 2694, 26 96, 2697, 2699, 2701, 
2702, 2706, 27 09, 2711, 2718, 2723, 2725, 2734, 
2735, 2737, 2767, 2768, 2814, 2820, 2864, 3029, 

3070, all of the year 1882. 


the 6th day of March, 1869, for ‘‘Improvements in screw pro- 
pellers.” 
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Dec. 15, 1882. ] 








valves, viz., an air supply valve D, a gas valve E, and a valve J, 
admitting the combustible mixture to the motive power cylinder 
The air valve D is opened by air pressure when a partial 
vacuum is formed above it by the action of the pump piston F, 
and rises against the resistance of a helical spring. The gas valve 
FE is actuated by the cam G, as shown, which cam is controlled by 
the governors. The governors are regulated by removable weights 
d, opposed to the centrifugal force. The valve J isan annular 
lide situated between the two cylinders, and has a reciprocating 

vement (in a rotary sense) imparted to it by a countershaft at 








Fig. 2 Ss SES 


7, 


























Fia. 1. 


every revolution of the engine. It is held against its seating U by 
the spring L and cover plate M, and rotates around the bush K. 
Supposing the explosion to have just taken place the two pistons 
move outwards together, the pump piston F at the same time 
drawing in gas and air for about the first half of the stroke and 
air only for the other half. When the motive power piston N 
passes the exhaust port, the gas in that cylinder escapes, and is 
assisted by the pump being connected through the valve J to the 
motive power cylinder. As soon as the motive api cylinder has 
passed the exhaust c ion , the tents of the 
pump being forced into the conical space in the motive power 
cylinder. The explosion is then effected by a jet in the annular 
valve J, constantly fed with gas, and relighted after.each explosion 
from a permanent jet. (May 5, 1882). 

2127. Apparatus for Mechanical Playing of Key- 
board Instruments: R. H. Bishop and W. Down, 
London, (6d. 7 Fiys,)}—Relates to an apparatus in which a 
sheet of perforated music is caused to travel by the rotation 
of a handle. (May 5, 1882). 

. Leads for Pencils: G. Dau London. 
(2d.]}—The leads are made of a mixture of violet of aniline, oxide of 
i? and ordinary soap pressed together and dried. (May 5, 
1882). 





2133. Construction of Stoves and Lampe: ¥. di 
Duggan, Bristol. (10d. 31 Figs.)—Relates to the construc- 
tion of the wick holders for facilitating the winding of the wick ; 
to the glazed metal frames of lamps; to the construction of 
stoves with an increased heating surface; to the construction of 
kettles and cooking utensils; and to wick holders, by means 
of which the wicks may be set in a line, and actuated separately. 
(May 6, 1882). 

2136. Incandescent Lamps: J. Rapieff, London. 
{4d.]—Filaments for incandescence lamps are formed out of carbon 
deposited in a crystalline state, either by electricity, heat, or, by 
both, from non-hydrogenic compounds of carbon with iodine, 
chlorine, bromine, sulphur, selenium, &c., regularity in the re- 
sistance of the filaments and in the grain of the carbon being 
attained by an automatic switch, whereby the depositing current 
is diverted into a channel of similar resistance when the filament 
has acquired the proper resistance. The invention also relates to 
filaments, single or multiple, of a spiral or zig-zag form prepared 
from paste, or from cotton, wool, flax, hemp, &c., by a process of 
carbonisation. Also to a mode of sealing the conducting wire in 
the glass envelope ; to insulating partitions between the clamps or 
between the clamps and the branches of the filament ; and to the 
use in the lamp of an inert and insulating medium such as the 
vapours of chlorine, bromine, &c. (May 6, 1882). 


2137. Revolvi Harrows, Clod-Crushers, and 
Forks, &c.: E. Button, Stanway, Essex. (6d. 10 Fiys.) 
—The shaft spindles are formed from one or more inner tubes and 
an outer tube, welded to one anotherateach end. The spikesmay 
be attached by drilling holes into this spindle, and tapping them 
and screwing the shanks of the spikes into the tapped hole. This 
invention also relates to the attachment of implements to culti- 
vator frames. (May 6, 1882). 

2138." A atus for Producing Electric Currents, 
&c.: A. , Glasgow. (2d.|—Consists in employing an 
electro or permanent magnet in which each of the poles forms 
circles concentric with the other pole. (May 6, 1882). 


2139. Velocipedes: B. Bennett, Coventry. 6d. 
9 Figs.|—A reciprocating movement of the pedals is used to drive 
themachine. The steering is effected by turning both driving wheels 
in the same direction. (May 6, 1882). 

2141,* Aqpegatns for Teaching the Rudiments of 
Music: E. M, Easson, Slough, Bucks. [2d.]—The musical 
notes, which are made separate, are hung, on a white board with 
the necessary dark lines, from perforations in the lines and in the 
spaces between the lines. (May 6, 1882). 

2143. Boiling or Preparing Esparto Grass, &c., 
Used in the Manufacture of Paper: D. Smith and C. 
Robertson, Woolaston, Gloucester. (2d.}—A multitubular 
steam chest is employed in the bottom of the boiler. (May 6, 
1882), 

2146, Liquid Measuring and istering Appa- 
ratus: E, G. Rivers, London. (6d. 7 Figs.)—Consists of a 
vessel having a two-way tap passing through it, in combination 
with registering mechanism. (May 6, 1882). 

2147. Tobacco Pouches: B. L, James, Wanstead 
Park, Essex. [4d. 3 Figs.|—The pouches are constructed of 
vulcanised india-rubber with a cap piece opening laterally. 
(May 6, 1882). 

2148, Tricycles: W. Dawes and J. Tankard, Leeds, 
{6d. 7 Figs.|—Both the muscular power of the arms and legs are 
used to propel the machine, and means are provided for guiding 


the machine. (May 6, 1882). 
2149, Apparatus for Separa and _- 
i in of Flour: J. oak 
(2d.]—Horizontal rotary heaters are employed in 


bane mr the Manufacture 
Sheffield, 
conjunction with an exhaust fan, a sieve, &c. (May 6, 1882). 





2150, Self-Closing Valves for Closets: A. Sweet, 
London. (2d.|—Relates to the form of valve known as “ dia- 
phragm valves.” (May{6, 1882). 


2151.* Gas Producers: F. W. Dick and G. 5S. 
Packer, Glasgow. (2d.|—Consists of a rectangular chamber 
having a division wall across the middle, the coal being supplied 
by a hopper or hoppers ; ash doorsand several port holes leading 
toa single flue. A pipe enters just above the ash doors and forces 
in air and steam controlled by valves. (May 8, 1882). 


2152, Combustion of Fuel and Consumption of 
Smoke: W. Beasley, Birmingham. [6d. 2 Figs.|—The 
air is brought back from the bridge to the front of the grate, is 
thoroughly heated in its passage, and then enters into combustion 
with the fuel. (May 8, 1882). 

2153. Penholder: W. Sinclair, East Linton, Had- 
dingten. (6d. 3 Figs.J—A tube is fitted to slide within a 
tubular holder and over a pen-holding stem which fits within the 
tubular holder. This tube has a projecting pin, which forces it 
back when the pen is dip into the ink, it coming forward 
again afterwards and thus always keeping clean. (May 8, 1882). 

2155." Pipe Connexions: C. L. Hett, g, Lincoln, 
(2d.]—The pipes are constructed with two or more tubular parts, 
each formed longitudinally as a circular arc extending through 
45 deg., and provided at each end with a flange, whose face is in a 
plane radial to the centre of the circle of the tubular part. 
(May 8, 1882). 

2156. Preparation of Photographic Plates: F. 
Wirth, Frankfort-on-the-Main, (¢. Meisenbach, Munich). 
[4d.]—The hatched plate is shifted one or more times on the 
photographic negative or positive plate during the production of 
the definite negative or positive, from which afterwards the typo- 
graphic or other printing block is made. (May 8, 1882). 


2157.* Composition for e -XT 9 Faring, So. 
Stone Stairs, Hearthstone, &c.: J. M. Gray, ‘S- 
ton-upon-Hull. (2d.|—Consists of a mixture of pipeclay, 
Paris white, whiting, China clay, ultramarine, and yellow ochre in 
suitable proportions. (May 8, 1882). 





2158. Lamps for Bicycles, &c.: H. F. D. Miller, 
B ham, (6d. 7 Figs.|—Relates to the construction of 
the lamp so that it can be passed between thespokes and arranged 
upon the axis and secured with one hand. (May 8, 1882). 


2159. Augessens for Automatic Playing Piano- | 
fortes : A. Wilkinson, Bradford. (6d. 5 Fiys.J)—An end- | 
less calicoed paper apron with fixed pegs passes over a horizontal | 
cylinder revolved by hand, and the pegs act on levers which, | 
through suitable connexions act, on the keys of an ordinary | 
pianoforte. (May 8, 1882). | 


2161. Refining Sugar: A. and J. D. Scott and T. R. | 
Ogilvie, Greenock. {4d.}—An insoluble compound or salt of | 
an alkaline earth in a fine state of division is employed to combine | 
mechanically with the gummy and insoluble matters in the 
saccharine solution; the combination remaining sufficiently | 


granular, it prevents the filling up of the pores of the filtering | - 


cloth. (May 9, 1882). 

2162." Shoes for Horses, &c.: R. C. Eames, West- | 
minster. (2d.)—The shoes are formed with channels or grooves 
in them which are filled with india-rubber or other suitable sub- 
stance. (May 9, 1882). 

2163.* meter: A. Sauvee, Westminster. (EF. H. 
Amagat, Lyons). (2d.)—A thin metallic tube is kept in contact 
with a heated body and the increase or decrease of the temperature 
of the water passing through it at a given rate varies with the | 
increase or decrease of temperature of the heated body. (May 9, 


1882). 

2164. Apparatus for Re; ting and 
the Flow of Water, &c.: T. S. Bo: e, London, 
and E. J. C. Welch, Westminster. (6d. 3 Figs.|—The 
pressure of the water acting ona sliding perforated piston regu- 
lates the size of the orifice. (May 9, 1882). 

2165. Holders for Pro es, &c.: F. Steitz, 
London. [6d. 6 Figs.|—The holders are constructed of a straight 
bar hollowed out and an elastic part fitted to it, the two parts 
holding the article between them. (May 9, 1882). 


2166, by! Heat to Produce Force as Motive 
Power: T, Chariton and J. Wright, London. = [4d.]— 
Consists in producing and inducing energy within an aériform or 
fluid elastic medium and converting the energy into motive 
power. (May 9, 1882). 


Controlling 


2167. Rotary Engines: W. P. Thompson, London. 
(D. D. Hardy, Chicago, U.S.A.) (6d. 2 Figs.|—The figure re- 
presents a perspective view of the engine with the nearest cy- 
linder head removed. The steam enters by a steam pipe through 
the open port i into the space between the pinion, cylinder C, 
and cylinder heads, and the large tooth or lug b, the other side of 
the pinion being open to the exhaust through the porti!. The 
contact of the teeth of the pinion with the inner curve of the 








crescent-shaped block e prevents the passage of the steam, and it 
therefore acts on the tooth b situated on the crescent e, and carries 
it round and with it the cylinder which causes the shaft H to rotate, 
but at a quicker speed. The spaces gg receive the lugs bb; hh, 
cc are metallic packings to prevent the passage of steam. Steam 
is let into the engine through holes f into the spaces between the 
rib d d, revolving cylinder C and stationary shell, so as to lessen 
friction. (May 9, 1882). 

2169. Adverti : E. P. Alexander, London. (/. 
Hermardinquer, Paris). {2d.]—Duplicates of the name and 
address of the advertiser are attached to the advertisement and 
can be detached by rsons wanting the address. (Pro- 
visional protection not allowed. May 9, 1882). 


2170." Kilns: G, W. H. Brogden and E. Casper, Lon 
don, [2d.)—A shield or plate of firebrick is provided at one end of 





the truck or wagon, the bottom part of which is perforated to allow 
of the passage of heat. (May 9, 1882). 


2171. Costing or Refrigerating : W. P. Thompson, 
Lond (McMillan and ease U.S.A.) (6d. 9 Figs.J— 


A gas is condensed to a liquid form placed in receivers permitted 
to expand in chambers and thus take up the heat of the surround- 
ing air, &c. (May 9, 1882). 
2174. Tricycles: C. Harvey and W. Paddock, Bir- 
ham. [ls.4d. 43 Figs.}—Relates to an automatic balance 
gear, which may also be used as a driving gear; to an improved 
revolving clutch ; and to improvements of the treadles and their 
connecting mechanism. (May 9, 1882). 


2175. Horseshoes: A. Vanderkerkenand J. Mans, 
Brussels. (6d. 2 Figs.)—A thick strip of india-rubber, &c., 
is held fast in a groove in the under face of the shoe which pre- 
vents the animal from slipping upon any surface. There is also 
the ordinary groove for the nails. (May 9,1882). 


2176.* Machinery for Making Wire Bale Bands: 
A. W. L. Reddie, London. (G. Nicholson, New York, U.S.A.) 
(2d.}—A machine to produce a piece of wire of the desired length, 
having a fastening device consisting of an oblong link provided with 
two holes or eyes. (May 9, 1882). 


2177. Purification of Water: P. and F. M. Spence, 
Manchester. [4d.)—Soluble and other impurities are precipi- 
tated by means of soluble sulphates of alumina or alumina and iron 
a water containing the bi-carbonate of lime, &. (May 9, 

882). 

2178. Colouring Matters for Dyeing and Printing : 
J. A. Dixon, Glasgow. (Farbwerke Vorm: Meister, Lucius, 
and Briining, Héichst-am-Main). [4d.]—A yellow colouring 
matter is produced from alphanapthylamine-trisulpho acid, which 
is itself produced from the alphanapthylamine. (May 9, 1882). 


2180. Apparatus for Recording Distances Travelled 
by Ships or Vessels, &c.: G, C. Lilley, London. [éd. 
5 Figs.|—A fan or screw in the water is caused through a line or 
cord and suitable intermediate arrangement to actuate a cam f 
that through an adjustable lever and pawl and ratchet gear works 








the counting mechanism. Theregulation of the lever is effected 
by varying its angular motion, its stroke being terminated 
by an adjustable stop i. The figure is a front elevation showing 
the recording mechanism and apparatus for actuating it, as seen 
when the dial plate and cover are removed. (May 9, 1882). 


2189. Apparatus for Sharpening Razors and 
Knives: rs Payne, East Moulsey, Surrey. [6d. 3 
Figs.]—The two sides of the blade are acted on simultaneously. 
(May 10, 1882). 


2190. Apparatus for Automatically Working 
Signals: w Goalen, London. [6d. 3 Figs.|—A milway 
train in passing raises the signal to danger and lowers the last 
signal behind which it left at danger. (May 10, 1882). 


2191. Apparatus for Finishing and Velo 
Hats: S. Wiitle and H. Beech, Denton, Lanc. (2d.)—An 
elliptical, or eccentric, or truly circular movement can be imparted 
to the block carrying the hat at will. (May 10, 1882). 


2193.* Manufacture of Nitro-Sulphuric Acid : W. 
Brookes, London. (7. Holliday, Barcelona, Spain). (2d.}— 
Nitric acid is condensed in iron vessels in which concentrated 
sulphuric acid is placed, the sides, &c., of the vessels being lined 
with an acid gas resisting stone. (May 10, 1882). 


2195. Signalling and Registering Signals on 
: A, Smith and S. A. Taylor, Kibworth, 

(8d. 10 Figs.J—Signals on the locomotive are 
worked from the signal boxes. (May 10, 1882). 


2196, Machinery for Winding Cotton and other 
Yarn and Thr - Cc. Hill and H. H. Brown, 
Stalytettge, Cheshire. [6d. 7 Figs.|—Relates to the wind- 
1282) cotton, &c., on spools or on the bare spindle. (May 10, 
1882). 

2197. Anchors: C. Brighton. (8d. 25 Figs.}— 
Relates to Specification 1632 of 1872, and consists of modifications 
of details. (May 10, 1882). 


2198, Machinery Employed in the Preparation of 
Hides, Skins, and Leather: J. S. and B. Stocks, 
Leeds. [6d. 4 Figs.|—The material is retained in position by 
means of a hollow drum having a slit along its length, and having 
in combination a pressure bar actuated by ordinary mechanical 
means. (May 10, 1882). 

2199. Steamship Screws: G. W. von Nawrocki, 
Berlin. (/. Maringer, Diisseldorf). (6d. 6 Figs.|—The blades 
of the screw propellers are portions of paraboloids, the front surface 
being convex, and having ribs and the back surface concave. 


(May 10, 1882). 
2200. Indicating a Ship’s Position by the Displa 
er, London, na J. Clenin- 


of a hts: A, W. 

son, tn, (Sd. 6 Figs.|—The front and the star- 
board lights differ from one another either as regards the number 
or the form or the altitude of the illuminated surfaces displayed, 
but not essentially incolour. (May 10, 1882). 


2201. Railway Signals: A. W. Tuer, London, and 
J. Cleminson, Westminster. (6d. 7 Figs.}—The signals 
are distinguished by the shape of the illuminated surfaces and 
not by thecolour. (May 10, 1882), 

2202. Motor Engines Worked by Gas or Com- 
bustible Vapour and : S. Clayton, Bradford. 
{[6d. 8 Figs.|—The engine is double-acting, an explosion occurring 
at each end of the working cylinder. Fig. 1 is a plan showing the 
cylinder firing chambers, igniting space, and pump in section, 
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Figs. 2 and 4 are respectively sections of the cylinder and pump, 
and of the firing chamber and valve and outlet from firing chamber 
to the cylinder; and Fig. 3 is a side sectional view of the firing 
chambers and valves and igniters. The charge of air and gas is 
drawn in through the valves S S! during the outward stroke of the 


Fig 4. 


piston Q and at the same time the working piston O forces out 
the products of combustion through the port W and valves X, 
On the return of the piston Q the mixture is forced through a 
valve U, and compressed in the firing chamber H. This mixture 
is then fired by the action of the sliding valve, through the 
tubes or pipes V. The stroke of the pump piston is in advance of 
the motive power piston. The motive power piston, after having 

the port W, forces the remainder of the products through 
the cylinder port I and valve Y, and so further compresses the 
mixture in H, which is then fired as described. A similar action, 
as above described, occurs on the other sides of the two pistons, 
thus rendering the engine double-acting. (May 10, 1882). 

2203. Printing Machines or Presses: W. R. Lake, 
London. (J. 7. Hawkins, Taunton, Mass., U.S.A.) (6d. 
6 Figs.)—The object of this invention is to provide a double cy- 
linder printing machine which shall —_ two sheets of paper for 
each double stroke of the bed and deliver the sheets from the two 
cylinders alternately at each end of the press, and also shall 
deliver each sheet without its last printed side coming into con- 
tact with any part of the delivery apparatus. (May 10, 1882). 

2206.* A popetustes Pang Sacks: H. J. Haddan, 
London. rh Rohmer, Rambervillers, France.) {2d.)—Sacks 
placed upright are secured by astrap to a metallic funnel, pro- 
vided with heoks, the strap being attached to a truck by means of 
two movable sleeves provided with handles and connected by a 
transverse rod. (May 10, 1882). 

Gepining and otherwise Ornamenting Sur- 

: 8. J. elly, London, and C. B. Lindsay, 

Blackheath, Kent, (6d. 1 Fig.|—The graining is first pro- 
duced on paper by means of special apparatus and transferred to‘ 
the surface to be grained, after which the surface is varnished. 
May 10, 1882). 

Wire Woven Fabric: A. Arnold, Halifax. 
(6d. 5 Figs.)}—The fabrics are woven with annealed steel wire 
with or without iron wire, and the steel wire is afterwards 
hardened and tempered. (May 10, 1882). 

2213. Treatment for Softening, Unhairing, &c., 
Hides and Skins: A. M. Clark, London. (J. L. Moret, 
Paris). [(4d.)—A_ solution of American or caustic potash, 
realgar and quicklime, is applied to the skins, or if to preserve 
the skins for transport, and preparing them for unhairing at any 
subsequent time by steeping in water, a eolution of American 
potash and salicylate of soda is applied. (May 10, 1882). 

2215. Sights for Rifles and Shot Guns when both 
apes kept : T.Gilbert, London. (6d. 7 Figs.) 
—Part of the right hand side of the sight is cut at an angle away 
from the sight of the left eye, and a number of notches are placed 
on the slanting part. This will havé the ordinary appearance to 
the right eye, but the left eye will be debarred from taking any 
part in the aiming. The notched portion of the sight may be 
made black, and have a small piece of silver, platinum, ivory, &. 
the 1) presenting a black appearance with a white centre. (May 
11, 1882). 

2217." Knife Cleaner : H. Woodward, London. [2d.} 
—Consists of three blocks, the upper two being movable and pro- 
vided with polishing surfaces, a spring in the lower block pressing 
the middle block against the upper one. A hopper attached to 
the upper block supplies the polishing powder. (May 11, 1882). 


2219. Manufacture of Steel and Ingot Iron: T, N. 
Muller, Middlesbrough-on-Tees. (2d.)—The molten 
metal passes through an apparatus that will divide it into small 
streams to facilitate the escape of gas. (May 11, 1882). 

2220. enting Ribbons, &c,: A. H, Horsfall, 
Coventry, [4d.)—The required design is produced on the 
ribbons by a lithographic or similar process. (May 11, 1882). 

2227. Pneumatic Brake Apparatus for Railways: 
F. W. Eames, Leeds. [8d. 9 F'igs.|—Fig. 1 is a longitudinal 
vertical section. a is the upper and a! the lower shell of the pneu- 
maticlever A, between the flanges of which shells is clamped the 
flexible conical diaphragm b. The lower shell is cast with a radial 
recess extending from the centre of the shell to its flange, which 
recess receives a rocking arm ¢ carried by aepindle cl. The dia- 























phragm carries a central plate bl connected by a link to the arm c 
(The manner in which the spindle c! is fitted into its bearings so as 
to prevent the passage of the air is described and illustrated.) 
The reservoir B is connected to the upper shell by a pipe h, which 


Caghegm in its normal state has a vacuum on both sides, and if 
by breakage or otherwise air be admitted by the pipe h! the brakes 
will beapplied, after which as soon as the train pipe D is ex- 
hausted of air the brakes will drop out of action. Fig. 2 shows 
an arrang t for re-enforcing the vacuum on one side of the 
diaphragm. The‘auxiliary pipe D*is exhausted and sucks up the 
valve G, and opens communication between the pipes D* and 
the exhausted side of the diaphragm and closes communication 
between the vacuum reservoir and the diaphragm. A pipe H 
fitted with suitable valves cts the p tic lever with the 
train pipe of the valve box, and provides a direct communication 
between the underside of the pneumatic lever and the open air 
through the valve I*, (May 11, 1882). 


2232. Apparatus for Generating Electric Currents: 
J. M. Stuart, London. (6d. 2 Figs.|—The chief feature of 
the invention is the use of duplicate armatures which revolve in 
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Fig. 1. 




















opposite directions. The inducing wires are wound longitudinally 
between soft iron bars A A; A, which are separated from one 
another in the same circle by distance pieces D D, D. Morethan 
two armatures can be employed if desirable. (May 11, 1882). 


2233, ElectricLamps: J. M. Stuart, London. [4d.) 
—Into the opening of the globe of a vacuum lamp is introduced 
through the stopper or plug two fine glass tubes of about } in. in 
diameter within which are sealed the platinum wires conducting the 
current. The wires do not extend the full length of the tubes, 
but terminate at a distance of } in. to } in, from the interior ends 
of the tubes, while the tubes themselves extend to approximately 
the centre of the globe. The air in the globe is rarefied by the use 
of ether or other suitable substance and is then exhausted from 
the globe into which is then introduced a small quantity of car- 
bonic acid, the air in the globe being again exhausted as perfectly 
as possible and the globe sealed. The carbon fibre is prepared 
from animal carbon such as horsehair, which may be carbonised 
and bent in the usual manner. Instead of using animal carbon 
alone, a combination of animal and vegetable carbon such as a 
cotton fibre around which horsehair is wound, or mineral car! 
may be employed, or a combination of animal, vegetable, and 
mineral cubes such as asbestos soaked in melted sugar and then 
wound with horsehair, which is subsequently carboni The 
globes are preferably made of iridescent glass. (May 11, 1882). 

2234. Life Preserving Bed or Mattress for Use on 
Board Ship: A. M. Clark, London. (M. H. Holmes and 
J. R. Steiner, St. Paul, Ramsay, U.S.A.) (6d. 4 Figs.}—A frame 
bound mattress, constructed of suitable materials, having a 
removable central portion, which is filled up when used as a bed. 
(May 11, 1882). 

2236. Alcoholic Beverage: J. H. Loder, Leiden, 
Holland. (4d.)—Prepared by the fermentation of a solution of 
sugar or glucese acidulated by tartaric acid in the presence of red 
or Brazil, and yellow or fustic wood and sorrel paste. (May 11, 
1882), 





2242. Manufacture of Colouring Matters for Dye- 
ing and Printing: J. Erskine, G ow. (C. Rump/, 
Apratt, Germany). [4d.)—The colours are produced by the 
reaction of the cake acids of the diazo and diazo-azo derivatives 
of the aromatic hydro-carbons on aqueous solutions of napthy- 
lamine effected with the aid of acids, or by the reaction of the 
non-sulphonated diazo or diazo-azo derivatives of the aromatic 
hydro-carbons or the solutions of napthylamines and by subsequent 
sulphorisation of the product. (May 12, 1882). 

2243, Ca) : A, Kennedy, Marquis of Ailsa. 
6d. 2 Figs.]—Friction rollers are placed in annular spaces in the 
crown — base of the capstan block. Relates also to the form of 
the capstan bars. (May 12, 1882). 


2272. Stench Traps: J. M. Hale, London. (6d. 
6 Figs.}—Consiste in so constructing the trap that it will not be 
liable to derangement through carelessness, &c., amd will effec- 
tually prevent the escape of foul gases, &c., from sinks, &c., and 
will also prevent the passage of solid substances. (May 15, 1882). 


2287. Increasing the Fineness, Lustre, and Soft- 
ness of Linen: F. C. Glaser, Berlin. (H. knab, Munch- 
berg). [4d.]—The flax and hemp fibres are boiled under high 
pressure with alkaline lyes and afterwards treated with soap solu- 
tions or saponified fats or oils. (May 16, 1882). 


2471. Manufacture of Blue Colouring Matters: R. 
Meldola, London. [(4d.)—The blue colours are produced by 
the reduction of the diazo colours formed from the amido- 
napthalene sulphonic acids, in conjunction with dymethylaniline 
and other teriary monamines, by means of a sulphide with or 
without the addition of zinc dust, and the oxidation of the pro- 
ducts thus formed by means of ferric chloride or other oxidising 
agent. (May 24, 1882). 

2536. te the “ Scales” to the Tangs or Blades 
of Cutlery: H. and G. H. Taylor, Sheffield. (6d. 
7 Figs.|—Metal is poured in a molten state through openings into 
dovetailed or undercut recesses formed in the inner faces of the 
scales, the metal in each recess of the opposite scales being con 
nected through openings made in the tangs. (May 27, 1882). 

3046. Abstracting Gold and Silver from _ their 
Ores: R. Barker, Seacombe, Cheshire. [6d. 4 Figs.)— 
The gold and silver are abstracted by the combined aid of 
electricity and mercury. (June 28, 1882). 


[ 


3944. Sash Fasteners: G. J. Dickson, Albany, 
U.S.A. (6d. 10 Figs.|—The objects of thisinvention are to pro- 


vide a fastening device that cannot be disengaged by means of a 
thin instrument inserted from the outer side of the window, 
through the joint between the upper and lower sashes, and to 
afford facilities for bringing the meeting rails of the upper and 
lower sashes into exact coincidence, and to provide means for 
securely locking the sashes when entirely closed or left slightly 


open. (August 17, 1882). 
R. H. Br 





ipe is also connected to the train pipe D through a valve E. The 
Tower shell is connected by the pipe h! tothe train pipe D, The 


3982. Electric Signalling A: atus: an- 
don, Paris. (H. B, Southworth, Peringheld, Mass,, U.S.A.) 





(6d. 4 Figs.}—Consists in the employment of magnetic needles or 
bars which are pivotted to vibrate within a surrounding bobbin or 
coil of wire under the influence of electric currents which are sent 
through the coil or bobbin, and in a novel arrangement of circuit- 
closing devices adapted to be operated by said magnetic bar at 
different points in its circulardine of movement; also in means for 
governing the current to cause a simultaneous and equal deflection 
of all the needles on one circuit. (August 19, 1882). 


4094, Manufacture of Starch, Grape Sugar, &c. 
. R, Lake, London. (W. 7. Jebb, Bujalo, U.S.A.) (10d. 
15 Figs.)—Relates to the manufacture of starch from maize and 
other grain, to the treatment of starch for the production of solid 
pe sugar and liquid glucose, to the subsequent treatment of the 
grape sugar for preparingit for consumption, and to the treatment 
of the refuse for preparing it to be used as food for animals, 
(August 26, 1882), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, wey, be 
— ome, at the offices of EneingERING, 35 and 36, ord. 
reet, Strand. 








FOREIGN AND COLONIAL NOTES. 


Victorian Railwuys.-The Victorian Government has 
prepared an estimate for the expenditure of 500,000/. on 
urgent railway works. The vote includes 60,000/. for 
pe ge see portions of the existing line between Essenden 
and Seymour, 62,000/. for duplicating the line between 
South Yarra and Richmond, to provide special accommo- 
dation for the Gippsland traffic, which is at present 
carried on the suburban railway; 80,0007. for various 
improvements on the St. Kilda and Sandridge lines; 
100,000/. for alterations and additions on the country 
lines, and 200,000/. for additional rolling stock and plant. 
The half million of expenditure thus proposed is to be 
temporarily advanced out of the treasurer’s cash balance 
—a fluctuating sum, consisting, to a great extent, of un- 
invested trust funds. The present amount of the cash 
balance is 640,000/. In case the trust funds should be 
wanted by the investors, the Government ask leave to 
temporarily borrow a portion of the money lying to the 
credit of the railway loan account, the unexpended 
balance of the last loan being 1,200,000/. The Govern- 
ment will thus have at their command a tem wi credit 
of 1,800,000/. The advances are (as provided by the Bill) 
to be hereafter recouped from the 4,000,000/. loan and 
land revenue. The vote, 200,000/., for rolling stock, has 
already been authorised by the Loan Act. There remains, 
therefore, 300,000/. to be made good from sume other 
source. The Railway Construction Bill contains a clause 
providing for an annual appropriation for three years of 
100,000/. from the land find to be set apart for the 
construction of railways. Itis a continuation of the 
system created by the Land Act of 1869, with the dif- 
ference that the appropriation is less by one-half. The 
Government now intend to increase the amount to 
200,000/., and they will thus obtain in three years an 
extra 300,000/. for railways. 


Water Supply of New South Wales.—We understand 
that a scheme has been propounded which, if it can be 
carried out, will be the means of supplying the whole of 
the North Shore district of New South Wales with water. 
The idea is to dam the head of the Lane Cove, and to 
og the reservoir to be constructed on some adjacent 

igh ground, so that the water may flow by gravitation 
to allthe centres of population on the north side of the 
harbour. The scheme has been brought under the notice 
of the New South Wales Government, and a survey with 
a view to test its practicability is being made under the 
direction of the Department of Harbours and Rivers. 


Coast Defences of South Australia.—The Legislature of 
South Australia has sanctioned a considerable expendi- 
ture for the improvement and consolidation of the coast 
defences of that colony. The Governor does not appa- 
rently care for ironclads, but proposes a large vessel 
carrying a light gun and some smaller guns. This vessel 
is to be of light draught, capable of steaming fourteen 
knots, and carrying a 7-ton gun, four 40-pounders, and 
the Nordenfeldt mitrailleuses. 


Railway Progress in New South Wales.—The opening of 
the Northern Railway of New South Wales from Tam- 
worth to Uralla, took place on August 2, with a good 
deal of éclat. The Attorney-General, who was accom- 
panied by several members of Parliament, made a speech 
in reply to the addresses of welcome which were presented 
to him, detailing the vast progress of New South Wales 
in railway construction during the last decade. 


The Brooklyn Bridge.—By a vote of 10 to 7 the Board 
of Trustees of the Brooklyn Bridge have decided to 
retain Mr. W. A. Roebling as chief engineer. A motion 


to make Mr. Roebling consulting engineer only was lost. 


American Narrow Gauge Railways.—In the first six 
months of this year 4990 miles of new railroad were laid 
down in the United States. Of these 779 miles were 
narrow gauge. 


Mineral Wealth of Minnesota.—Considerable attention 
is being attracted te the Vermilion iron range, in Minne- 
sota, since the work of developing its mineral wealth has 
been actively entered upon. Several districts are now 
being opened out. A railroad from Duluth is projected, 
and a surveying party is engaged in finding a route for 
the line. 

Nova Scotian Steam Navigation.—At a recent meeting 
of the Acadia Steamship Company held at Annapolis, it 
was decided to put on a weekly steamer between Anna- 

lis and Boston, competing with the Hatheway line. 

he company will also run a steamer to Demerara and 
West India, a Demerara firm having taken 5000 dols, 
stock in the undertaking. 
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PRIVATE BILLS FOR SESSION 1883. 

BerorE proceeding to the southern companies, 
as stated in our last week’s issue, we have to rectify 
an omission with respect to the Great Eastern 
Company, who promote a third Bill called ‘‘ Great 
Eastern, Tendring Hundred, and Clacton-on-Sea 
Railway Companies,” which is to authorise the sale 
of the undertakings of those companies to the 
Great Eastern, or the amalgamation of the three 
companies, including the necessary provisions giving 
effect to such sale or amalgamation, and if vested, 
the distribution of the assets of the selling com- 
panies, and their ultimate dissolution. 

We next cross the Thames and shift our scene to 
the sheds at Waterloo. 

The South-Western Company’s ‘‘ various powers” 
Bill is to authorise five short railways and two de- 
viations, viz. (1) ‘‘The Netley and Fareham Rail- 
way,” commencing by a junction with the com- 
pany’s Netley branch at Netley Station, and 
terminating at Fareham by a junction with the 
Bishopstoke line; (2) ‘“‘The South Kensington 
New Junction” joining the District and South Ken- 
sington Station with railway No. 3 authorised by 
the company’s Act of 1882; (3) ‘‘The Feltham 
Curve” connecting the loop line between Hounslow 
and Feltham with the Richmond and Windsor 
line at Twickenham ; (4) ‘‘ The Staines Curve” from 
the Richmond and Windsor Railway to the Staines 
and Wokingham in that parish; (5) ‘‘The Wey- 
bridge Curve, Chertsey,” being a junction between 
the main line at Chertsey and the Weybridge and 
Chertsey, at Weybridge. The first deviation affects 
the Northern and Southern Junction line autho- 
rised by the Act of 1882, and lies between Whir- 
well and Longparish. The second relates to that 
part of the railway No. 6, authorised by the Act 
of 1881, which is situate in Stoke d’Abernon ; next 
comes the widening of Hampton Court junctions 
Nos. land 2, also the line between Waterloo Station 
and Paradise-street on the western side and between 
Park-place and Westminster Bridge-road on the 
eastern side ; the substitution of embankment for the 
viaduct near Fremington Station ; powers as to foot- 
paths and roads ; acquisition of further lands ; the 
vesting in the company of the undertakings of 
the Salisbury and Dorset Junction, and Bodmin 
and Wadebridge Companies ; power for the company 
to construct certain deviations authorised by the 
North Cornwall Act, 1882 ; to authorise agreements 
and working and other arrangements with the 
Swindon, Marlborough, and Andover Company, the 
Brighton Company, the Southsea Company, and 
the Isle of Wight Companies ; agreements with the 
Brighton Company as to Fratton Curve, Ports- 
mouth ; extension of time for purchase of lands 
and completion of works under the Southsea Rail- 
way Act, 1880; various joint powers to company 
and Brighton Company ; variation of agreement 
with promotors of Swanage Railway ; power to pay 
interest out of capital during construction of 
works ; and to vary or annul the heads of agree- 
ment with the District Company scheduled to the 
Act of 1882. 

The South-Western Company tender a second 
Bill called ‘‘ Bournemouth Direct Railway, c.,” 
which comprises eight sections of works. The first 
is marked A, and bears the name of the ‘‘ Bourne- 
mouth Direct Railway,” commencing by a junction 
with the company’s Ringwood, Christchurch, and 
Bournemouth line near Christchurch Station, and 
terminating by a connexion with the Southampton 
and Dorchester near Lymington Junction ; B is a 
widening (between Bournemouth and Christchurch) 
of the Ringwood and Bournemouth Railway ; C is 
styled ‘‘ Bournemouth Junction Railways,” No. 1 
of which commences on the Poole and Bournemouth 
at Kinson and terminates near Bournemouth East 
Station. No. 2 is wholly in the parish of Holden- 
hurst, commencing at an open point and forming a 
junction with No. 1. No. 3 is also wholly in 
Holdenhurst, and forms a junction between No. 1 
and No. 2. No. 4 is wholly in the parish of Kin- 
son, and joins the Poole and Bournemouth line to 
No. 1. Dis named the ‘‘ West Moors Junction,” 
wholly in the parish of West Parley, connecting the 
Salisbury and Dorset Junction with the South- 
ampton and Dorchester Railway. E is called the 


‘¢Somerset and Dorset and Poole and Bourne- 
mouth Junction,” and forms a connexion between 
the Somerset and Dorset in Corfe Mullen parish and 
the Southampton and Dorchester at Poole Junction. 
This line apparently includes about 374 acres of 
commonable land in the property to be acquired for 
the works. 





With the Board of Trade wrangle of last session 
fresh in his memory, the reader will probably turn 
to the South-Eastern Company’s Channel Tunnel 
Bill. The company have accepted the challenge 
thrown to them by the threatened commission, and 
whatever other vulnerable points may ultimately be 
found in their armour, certainly lack of explicitness 
as to wants and intentions cannot be urged against 
them, if the notice we are about to describe is to be 
accepted as their exponent. The notice, which 
palpably bears the finger marks of a master hand, 
begins by empowering the company to construct 
three railways, viz., No. 1 commencing beneath the 
bed of the sea in the Straits of Dover at a point 
south of the company’s railway at the eastern face 
of Shakespeare’s Tunnel by a junction with the 
intended railway in the intended tunnel after to be 
described, and terminating at a point near Elms- 
road adjacent to its junction with the road between 
Dover and Folkestone. No. 2 connects No. 1 from 
its termination with the company’s railway near 
the eastern face of Shakespeare’s tunnel. No. 3 
begins by a junction with No. 1 at its termination, 
and ends at Buckland by a junction with the 
Chatham and Dover line near the Priory Station. 
The Bill is next to authorise the tunnel company to 
make and maintain a tunnel and a railway therein, 
commencing beneath the bed of the sea in the 
Straits of Dover at a point south of the centre of 
the South-Eastern Railway at the eastern face of 
Shakespeare’s Tunnel, which railway will form a 
junction with the intended railway No. 1, at its 
commencement, thence continuing underneath the 
bed of the seain the Straits of Dover in a direction 
first easterly then south-easterly, and terminating 
at a point beneath the bed of the sea 51 deg. 4 min. 
41 sec. north latitude, and 1 deg. 22 min. 49 sec. 
east longitude from Greenwich. The Bill then 
empowers the company and the tunnel company to 
purchase by compulsion, and to enter upon and 
appropriate for the purposes of the intended rail- 
ways and tunnel, and to hold lands and soil beneath 
the Straits of Dover and the bed of the English 
Channel, with the usual powers of deviation and of 
extinguishment of existing rights and privileges, 
and as to tolls. The notice further states that the 
Bill will or may provide for the powers conferred 
upon the railway company and the tunnel company 
respectively for making, maintaining, and using the 
said railway tunnel and works, being exercised 
subject to such conditions, restrictions, and require- 
ments as may from time to time be prescribed by 
Her Majesty by order in council, providing for the 
dueexecution of thesaid railways, tunnels, and works, 
the safety of Her Majesty’s dominions, the jurisdic- 
tion, powers, and authorities of Her Majesty and of 
her courts of law, and of her officers and servants 
for the administration of justice, and the punish- 
ment of offences committed within the said tunnel 
under the Straits of Dover, and to give effect to any 
convention or arrangements made or to be made 
with reference to the matters aforesaid or otherwise 
between Her Majesty’s Government andthe Govern- 
ment of France, and to provide that any such con- 
ditions, restrictions, and requirements prescribed or 
imposed by Her Majesty by order in council shall 
have the same force and effect in all respects as if 


of the provisions, if any, of such order in council as 
are inconsistent with the provisions of the intended 
Act shall supersede the provisions thereof. All this 
reads oddly enough as matter for insertion in a 
private Bill, but doubtless possesses merit when re- 
garded in a strategical point of view. We have 
taken the precaution, however, of quoting the 
whole paragraph verbatim, as a mistake in concen- 
trating the essence of language bearing such a strong 
gunpowder flavour might be hazardous. The notice 
proceeds with powers to the Tunnel Company to 
enter into agreements with the South-Eastern or 
Chatham and Dover Companies to carry into effect 
the objects of the Bill ; powers to the Tunnel Com- 
pany or the Railway Company jointly or severally 
to enter into agreements with the Compagnie du 
Chemin de Fer du Nord, or any other railway 
company or authority in France for all or any of 
the purposes aforesaid ; also to enable the Tunnel 
Company and Railway Company jointly, or either 
of them singly, to enter into agreements with 
parties duly authorised by the French Government 
for the following purposes, namely: 1. The con- 
struction and maintenance of the tunnel and rail- 
ways proposed to be authorised by the intended 
Act. %. The execution of the experimental borings, 





shafts, headways, and other works for the purposes 





they were enacted in the intended Act, and that such | 





of the said railways, tunnels, and works. 3. The 
contribution of moneys towards defraying the 
expenses of the construction, execution, and main- 
tenance of the tunnel approach, lines of railway, ex- 
perimental and other works. 4. The applying for 
and obtaining any further powers, rights, and 
privileges in Great Britain or France, which may be 
necessary for the accomplishment of the above 
objects, and the payment of the expenses incurred 
in relation thereto ; powers to Tunnel Company in 
connexion with other parties as to soundings, 
borings, shafts, &c. ; provisions as to protection of 
tunnel, and the notice winds up with provisions as 
to monetary matters. 

The South-Eastern Company’s other Bill is to 
authorise the acquisition*of further additional lands 
and extend the time for compulsory purchase as to 
some of those already sanctioned ; to extend the 
time for purchase of land and completion of Hythe 
and Sandgate branch, also the pier at the termina- 
tion of the Hundred of Hoo Railway and to widen 
and lengthen that pier, with provisions as to tolls 
respecting same, special amendments of the 
Hundred of Hoo Act of 1880, exemption of pier 
from powers of the Medway Conservancy Act, 
1881 ; extension of time as to stopping up Ewer- 
street, Southwark, under Act of 1878, and as to 
widenings and works in Bermondsey, Rotherhithe, 
and Deptford under the company’s Act of 1879; 
powers to company and Brighton Company as to 
Woodside and South Croydon Railway ; running 
powers to company over the following railways 
when completed, viz., East London of 1882, rail- 
ways No. 2 and No. 4 of the Metropolitan District 
City Lines Extension of 1879, including Aldgate 
Station of Metropolitan Company; agreements 
with other companies as to East London Railway, 
extension of time for sale of surplus lands, powers 
as to construction of piers authorised at any place 
along the coast of Kent to which the railways of 
the company extend, and application of existing or 
authorised fund to purposes of Act. 

The purposes contemplated by the Chatham and 
Dover Company’s Bill are to transfer to and vest 
in that company the undertakings of the Maidstone 
and Ashford and the Gravesend Railway Com- 
panies, to extend the time for completion of the 
Maidstone and Ashford Railway, to extend the time 
limited by the company’s Act of 1879 for the 
widening of the line, to extend the time limited by 
the further powers Act of 1881 for widening a 
bridge at Camberwell, to enable the company to 
acquire further land, and to raise further capital. 

Before leaving this section we may observe here 
that the Brighton Company do not promote any 
Bill in the ensuing session, thus constituting them- 
selves the only absentee among the London termini 
companies. 

Our next range is among the established pro- 
vincial companies. 

The Lancashire and Yorkshire Company’s Bill is 
to authorise the construction of five new railways, 
viz., (a) commencing in the township of Hindley, 
parish of Wigan, by a junction with the Liverpool 
and Bury near Hindley Station, and terminating by 
a junction with the railway next described at an 
open point in the township of Pendleton and parish 
of Eccles ; (b) a railway commencing in the town- 
ship of Pendlebury and parish of Eccles by a junc- 
tion with the Manchester and Bolton Railway, and 
terminating in Pendleton by another junction with 
the Manchester and Bolton ; (c) a railway wholly 
in the township of Kirkdale and parish of Walton- 
on-the-Hill between two points on the Liverpool, 
Crosby, and Southport Railway ; (d) a railway at 
Rochdale forming a connexion between the com- 
pany’s main line and the Oldham, Rochdale, and 
Royton Railway ; (e) a junction at Bradford between 
the Halifax to Bradford and the Cleckheaton Branch 
Railway ; a deviation of the company’s Liverpool, 
Crosby, and Southport Railway between Sefton 
and Linacre; a diversion of the Seaforth Fork ; 
widening of the company’s line at Wakefield ; 
alteration of existing levels of railway and provi- 
sions as to streets, roads, and footpaths at Liver- 
pool, Manchester, and other places ; acquisition of 
further lands ; joint powers to company and London 
and North-Western Company as to Preston and 
Wyre Railway ; exemption from 92nd Section, and 
additional capital powers. 

The Manchester, Sheffield, and Lincolnshire 
Additional Powers Bill is to sanction the construe- 
tion of six new railways, No. 1 commencing in 
Wigan by a junction with the line authorised in 
1875, and terminating by a connexion with the 
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West Lancashire at Longton ; No. 2 is at Longton, 
and joins No. 1 to another point on the West 
Lancashire line ; No. 3 is to be between two points 
on the Barnsley Coal Railway at Royston; No. 4 
commences at Manchester from the line of the 
Sheffield and Midland committee, and ends at 
Stockport by a junction with the railway of the 
same committee between Hyde Junction and New 
Mills ; No. 5 is wholly at Glossop, in Derbyshire, 
and joins the Glossop branch to the company’s 
main line ; and No. 6 is also at Glossop from a 
point on No. 5 to another connexion with the 
company’s main line; the widening of the com- 
pany’s railway at Ardwick in Manchester ; inter- 
ference with roads, footpaths, and streams ; running 
powers over the West Lancashire Railway ; acqui- 
sition of further lands ; extension of time for sale 
of surplus lands ; extinguishment of subsisting 
annuities ; additional capital by debenture stock ; 
the dissolution of the Peak Forest, Macclesfield, 
Manchester, Ashton, and Oldham, and Sheffield 
Canal Companies ; powers as to contribution by 
other companies ; the contribution by the company 
towards boring for a tunnel under the River 
Humber ; and subscription to Marshland and Isle of 
Axholme tramways. 

The Bill of the Cheshire Lines Committee is to 
authorise the construction of a railway at War- 
rington from the committee’s line to an open 
point on their own land near Lygoe’s-lane ; the 
widening of Stockport and Timperley branch be- 
tween Manchester and Stockport ; widening the 
bridge of the Cheshire Midland branch at Nether 
Knutsford ; provisions as to footpaths, acquisition 
of further lands, extension of time for sale of 
superfluous lands; additional capital powers to 
the committee, and also to the several companies 
composing it, and the change of the name or style 
of the committee. 

The North-Eastern Company promote two Bills ; 
the one called ‘‘ General” empowers them to con- 
struct six new lines, the first forming a junction 
from the company’s line at Darlington with the 
Stockton and Darlington at Middleton, St. George’s ; 


the second is a curve from another point on the | 


company’s line to a point in No. 1; the third is at 
Northallerton, and connects the main line with the 
Leeds Northern ; No. 4 is at Hemingbrough, and 
joins the York and Doncaster to the Hull and 
Selby ; No. 5 is a curve also at Hemingbrough, 


uniting the Hull and Selby with the Selby and | 
Market Weighton branch ; No. 6 is called a short | 
branch or siding, and is to run from the Church | 


| Yoker, 
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the abandonment of so much of the Selby and 
Market Weighton branch as will be rendered un- 
necessary by the construction of railway No. 5, and 
the vesting in the company of the undertakings of 
the Scotswood, Newburn, and Wylam and Hylton, 
Southwick, and Monkwearmouth Railway Com- 
panies, and agreements with Scarborough and 
Whitby Company with respect to construction, 
working, management, &c., of their respective 
railways. 

The North-Eastern second Bill relates solely to a 
railway commencing by a junction with the Redale 
and Leyburn branch at Fingall, and terminating 
by a junction with the company’s Richmond branch 
at Patterick. 

The Bill submitted by the North British Com- 
pany is to sanction a railway from the Stirling and 
Dunfermline line at Alloa to the Scottish Central 
of the Caledonian Company at Larbert ; to raise 
additional capital, and extend the time for sale of 
surplus lands ; the Bill is also to amend and ex- 
tend to all sailing ships of less than forty tons 
register, bound to or from Perth or Newburgh, or 
any other port or landing-place above the viaduct 
of the company across the Tay, within the juris- 
diction of the magistrates and Town Council of 
Perth as conservators of that river, whether 
freighted with cargo or not, the provisions as to 
being towed contained in the 20th section of the 
North British Railway (New Tay Viaduct) Act, 
1881. 

We confess to sharing the ignorance of one of 
Mr. Dickens’s heroes as to the literal interpretation 
of ‘* We twa hae beat about the braes,” but if the 
words mean anything like what servant maids call 
keeping company they are certainly applicable to 
the Caledonian Railway Company and ourselves, 
for during the whole time we have compiled this 
annual article never do we recollect the absence of 
that indefatigable patron of the Parliamentary Fee 
Fund ; sometimes it comes with a single offspring, 
sometimes with twins, and the session before last 
with a whole family of six Bills; this year it is a 
case of twins. 


The Caledonian Company’s Additional Powers | 


Bill is to empower the company to construct a rail- 
way from the Stobcross branch of the North 
British Company to a junction with the Glasgow, 
and Clydebank Railway, with running 
powers over the North British from the junction of 
that company’s Sighthill branches with the Cale- 
donian line to the junction of the Glasgow, Yoker, 
and Clydebank with the Stobcross Railway of the 


Fenton and Harrogate branch to an open point at | North British Company, as also the several railways 


Tadcaster. The other provisions of the Bill include 


‘authorised by the Clydebank Act of 1878, and (this 


is worth noting in the way of precedent) over any 
other railways and branch railways which may be 
hereafter formed in extension of or in connexion 
with the railways authorised by the last-mentioned 
Act. 

The other Bill under the title of ‘‘ Caledonian 
Railway and Callander and Oban Railway” is to 
authorise the company to make four new lines ; 
widen their main line from Carlisle to Edin- 
burgh ; the abandonment of part of the line 
authorised in 1875; extensions of time and re- 
lease of part of a Parliamentary deposit. 

The Solway Junction Company purpose con- 
structing three further railways, one of which 
is to be from their line near Brayton Junction to 
an open point in the parish of Bolton ; the second 
carries the first further on and the third joins the 
two to the Cockermouth, Keswick, and Penrith 
Railway near Bassenthwaite Lake Station. The 
Bill is further to authorise running powers into 
Keswick Station ; agreements with the London and 
North-Western, North-Eastern, North British, 
Caledonian, Annan, Waterfoot Dock and Railway, 
and Cockermouth, Keswick, and Penrith Companies, 
and the privilege of subscribing money towards 
constructing the works is offered to the Cocker- 
mouth, North British, Caledonian, and Annan 
Waterfoot Companies. 

The Cleator and Workington Company have many 
favours to ask of Parliament, among which are a new 
railway from the company’s line at Seaton through 
several parishes to a connexion with the Solway 
Junction near Drayton Station ; seven branches at 
various parts of the company’ssystemconstructed and 
authorised ; and running powers over portions of the 
Solway Junction, Maryport and Carlisle, North 
British, London and North-Western, and specially 
the junction between the Rowrah and Kelton Fell 
(Mineral) Railway, and the Whitehaven, Cleator, 
and Egremont Railway, with reciprocal powers to 
the North British and Solway Junction Companies 
over parts of the Cleator Company’s undertaking. 

A number of other schemes still remain to be 
noticed, 








MAGAZINE GUNS. 

Tue American Magazine Gun Board having con- 
cluded its labours and issued its report, the details 
of the selected systems have been made public. 
The three weapons, of which a limited number are 
| to be issued to the troops for trial, are the Lee 
| (No. 36), the Chaffee-Reece (No. 33), and the 
| Hotchkiss (No. 34). It is somewhat remarkable 
| that the underneath magazine, the form which has 

hitherto been chiefly adopted for military magazine 
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guns, has no representative amongst the systems features, and its rapidity with accuracy ; and the 
approved by the Board. The Lee is of the move- | manufacturers have been requested to produce 
able hopper type, whilst the other two have the | models complying with the regulations, with a view 
magazines in the butt. It is more than probable | to their being further tested. 

that the selection of the two latter guns may have | The Lee (No. 36)—which is placed first on the 
been influenced by the fact that weapons of this | list—is a modification of the original design of the 
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in Fig. 1, reduced in size, and bent down closely to 
the stock. This was done with the object of 
enabling the trigger to be pulled without the hand 
being taken entirely from the bolt handle. The 
magazine spring is also slightly altered in shape, and 
a spring clip attached to the side of the hopper, in 
order to prevent the cartridge from being jarred out. 
The upper end of this is curved, soas to bear on the 
top cartridge, and hold it, andthose belowit, in place. 
This gun gives a considerably more rapid fire than 
either of the other two, at the same time having pre- 
| cisely the same amount of accuracy as the Chaffee- 
| Reece, and considerably more than the Hotchkiss. 
| Asa single-loader (i.e., with the magazine with- 
drawn), it was also more rapid and accurate than 
either of its competitors. The points of the bullets 
in the magazine showed signs of contact with the 
front of the hopper, due to the recoil under the 
trial with excessive charges. 

The second—the Chaffee-Reece (No. 
| illustrated in Figs. 3 and 4. Itisa bolt gun with 
| butt magazine. It has nothing in common with 
| the Spencer, except the position and manner of 
| loading of the magazine, which is filled through an 
| opening in the heel-plate. In this weapon the 
spiral magazine spring is done away with, the 
cartridges being brought forward by a notched bar, 
working in the magazine, and raising the cartridges 
| as required. This arrangement would appear to 
| obviate the possibility of one cartridge being 
| exploded by being jarred against the bullet of the 
| one underneath it ; although, from the looseness 
| of the parts, one or two of the bullets were found 
| slightly flattened at the points during the trials 
| with excessive charges. The increased diameter 
| of the magazine tube must greatly detract from the 
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type have already been employed in the United 
States service. The Spencer, which was largely 
used as a cavalry carbine during the Civil War, was 
a butt magazine gun. A fourth system, the Spencer- | 
Lee (No. 35), although not complying with some of | 
the regulations as to weight, &c., was recom- | 
mended on account of novel and meritorious 


inventor, which was patented in 1879. The con- 
struction is shown in Figs. 1 and 2, the former with 
the magazine introduced, the latter used as a single- 
loader. One of the modifications introduced in the 


new model is the alteration of the position and 
shape of the bolt handle, which has been removed 
from its original position, as shown by the dotted lines 
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| strength of the stock, as will be evident from Fig. 


than the Lee ; but this must be accounted for by 
the fact that the gun had to be reversed, in or de 
to refill the magazine when emptied, whilst with 
the Lee the empty hopper could be refilled without 
this extra motion, The proportion of accuracy was 


‘i As a magazine gun it proved much slower 
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as nearly as possible the same asthe Lee. As a 
single-loader (the magazine being closed), it showed 
itself inferior in both respects to either the Lee 
or the Hotchkiss. 

The Hotchkiss—the last of the three selected 
guns—also has the magazine in the butt. Three 
other models were submitted to the Commission by 
the inventor, the details of which varied very much 
from the type selected. The one chosen appears 
to have been greatly simplified ; but it still is open 
to the objections that were raised to the earlier 
models by the French Commission appointed to 
decide upon the most suitable magazine gun for 
marine service. The causes which led this Com- 
mission in 1878 to reject the Hotchkiss then laid 
before them were—the small number of cartridges 
(five) that could be carried in the magazine, the 


arrangement by which the latter had to be filled | 


through the breech, instead of from the side, and 
the fact that if the magazine action should become 
damaged, it would be impossible to use the gun, 
even as a single-loader. It was admitted that this 
would probably be of very rare occurrence, but the 
result was the adoption of the Kropatschek in pre- 
ference. An improved model was tested in America 
in 1878 by the Commission which assembled at 
Springfield on April 3, and reported upon as suit- 
able for militaty purposes. In consequence of this 
report, in October of the same year 20,000 dols. 
were voted for the construction of 1100 rifles and 
carbines of this type, which were immediately 

laced in hand. No report upon their working has 

en made public. 

The Hotchkiss model adopted by the present 
Board is shown in Figs. 5 and 6. Asa magazine 
gun, its rapidity and accuracy were not to be com- 
pared with those of the Lee and Chaffee-Reece. 
As a single-loader, it surpassed the Chaffee-Reece in 
both points ; and it was only one round per minute 
behind the Lee, but the hits were far fewer. It 
was found that after 500 shots had been fired the 
stock had worked loose, and was somewhat weakened. 
In all the other tests it worked well. 

The Commission of 1878 received 27 guns for 
trial ; but these were only of 16 different systems, 
several of the inventors having sent in mure than 
one model. Among the unsuccessful names appear 
those of Lee and Chaffee. It is probable that since 
that time both these guns have undergone improve- 
ments, as it is hardly likely that they would have 
been rejected then, if they had compared as favour- 
ably with the earlier Hotchkiss, as the newest models 
do with No. 34 of the present Board. At the be- 
ginning of 1881, the Turkish Government ordered 
16,000 Hotchkiss rifles from the Winchester Arms 
Company. These, of course, have not yet been 
submitted to the test of actual service. 

The only appearance of the Chaffee or Chaffee- 
Reece system (previous to the late competition) is 
the one already referred to, before the American 
Commision in 1878. 

The Lee was among the six different systems 
(Kropatschek, Pieri, Lee, Krag-Petersen, Win- 
chester, and Evans) which were lately tested by 
the Spanish Government. The particulars pub- 
lished officially last year show that the hopper 
could be loaded more rapidly than the magazine of 
any of the other systems. It was, however, some- 
what slower in firing than some of the others— 
notably the Winchester, from which eleven shots 
were fired in thirteen seconds. The hopper could 
be removed and replaced by a filled one in three 
seconds. The result of these trials was that the 
Kropatschek and Lee were selected for further trial 
as infantry weapons, a hundred of each of these 
being ordered for comparative test. 

It is curious to remark that amongst the forty 
guns sent in to the Board which has just concluded 
its labours, hardly one of the best-known systems 
is represented. This will be seen from the follow- 
ing Table : 


Remington-Keene _... Nos, 1, 2, 8, 27, 29, 30 
Boch __... es ase 99, By 4p Ady 15, 18, 20, 26 
Hotchkiss bee soe. gy Spe ee 
Chaffee-Reece ... oie gg 

Lee we see vcs gh) a 
Trabue ... oe sve gp a 
Russell ... a sc0 gg) 

Marlin ... = sg ee 
es 
Spencer-Lee_... te gy «24, $1, 35 
Burton... 533 ‘no see 
Springfield-J ones so, ae 
Russell-Livermore ... ,, 40 


Among the weapons of American origin, the 
Winchester, Sharp, and Evans are missing. The 


Spencer is probably represented by an improved 
model under the name of the Spencer-Lee. Of 
foreign types it is strange that the Vetterli, Krag, 
Kropatschek, Krag-Petersen, or at least some one 
or two of them, should not have been present. It 
may be, however, that the known predilection of 
American military men for butt magazines deterred 
the patentees of the four last-mentioned guns (all 
of which have underneath magazines)—as well as 
the Winchester Arms Company—from incurring the 
necessary expense. 

The present decision of the Board does not, of 
course, finally settle the question as to which 
system is to be adopted for the United States ser- 
vices. In selecting what it believed to be the best 
magazine guns in existence, the Board has finished 
its work—at any rate, until the arms ordered have 
| been served out to the troops, and tested under 
| various conditions. When the detailed reports 
|have been received and compared, we shall no 
doubt learn the result. It cannot, however, but 
appear strange to European readers that when the 
avowed object for which the Board was appointed 
was to go thoroughly into the question, steps 
should not have been taken to investigate the merits 
of at least all those types which have been adopted 
(after careful trial) by some one or other of the 
European powers. 


MANCHESTER SHIP CANAL.—No. IL 
Mr. Davin StEvENson’s well known book entitled 
the ‘‘ Principles and Practice of Canal and River 








and will in future prevent the extension of canal 
or water carriage, as an ordinary means of trans- 
port, must at once be conceded.” An edition of 
this work was published only ten years ago, and so 
little are we gifted with the faculty of prevision, 
that now on all sides we find a cry raised for an 
improvement of our means of communication by the 
greater use of waterways. The necessity of paying 
increased attention to our inland navigations has 
been forced upon the public of this country by the 
combination which railway companies have managed 
so skilfully to arrange and work for their exclusive 
benefit, and we have to thank the Committee on 
Railway Rates for bringing to light most valuable and 
conclusive evidence on this subject, if not for giving 
very material aid to the public in their struggle 
against the all powerful companies. It is not only 
in Manchester that the cry against the hard terms 
exacted by the railway companies is raised ; in the 
neighbouring Valley of the Ribble a movement is 
on foot for the improvement of the means of access 
by water to Preston, the Town Council having it 
in contemplation to purchase the Ribble Navigation, 
and plans have been deposited in Parliament for 
improving it, and rendering Preston accessible for 
ships. From Bristol and the south we hear of an 
agitation to form a company to work the canals of 
the district in conjunction with warehouses in the 
city of Bristol. 

It is not in this country alone, however, that a 
tendency to revert to the older means of transit is 
noticeable ; throughout the world of commerce, the 
desire for more direct means of conveying goods in 
bulk prevails. This has followed the great success 
which has been achieved by M. de Lesseps and the 
promoters of the Suez Canal, and finds expression 
in the many schemes now being carried out, or in 
contemplation. The chief of these is the Panama 
Canal, already commenced, as is also the canal 
through the Isthmus of Corinth. Captain Eads 
has a proposal for a ship railway across the Isthmus 
of Tehuantepec, and thus to connect the east and 
west coast of the United States by a more direct 
route than the Panama Canal would afford, and his 
proposal is favourably received by Congress. M. 
de Lesseps contemplates extending his operations 
farther eastward, and cutting a passage for ships to 
the North Pacific through the the Malay peninsula. 
The French having, by the cession of Alsace and 
Lorraine, lost the connexion between the northern 
tributaries of the Rhone and the Rhine which were 
united at Strasbourg, set to work, without 
delay, to reunite these two lines of communication 
by a new canal, 280 miles long, constructed on 
their side of the Vosges, the estimated cost of 
which was 2,600,0001. This work must now be 
complete or drawing towards completion. Even 
the Russians have been at work converting St. 
Petersburg into a seaport by a canal twenty miles 
in length. At the mouths of the Danube and Mis- 
sissippi great improvements, such as we hope to see 














undertaken in the Mersey, have been carried out 
with marked success, giving to the Danube 20 ft. of 
water in place of 9 ft., and increasing the low-water 
depths of the Mississippi from 8 ft. to 30 ft., with the 
result that the exports from New Orleans have in- 
creased forty fold. 

In the Dominion of Canada great attention has 
been paid to inland navigation. Some forty to 
fifty years ago an expenditure of 5,000,000/. was 
incurred, and presumably with such satisfactory 
results that within the last ten years an additional 
5,000,000/. has been spent in improving the exist- 
ing waterways, by making them navigable for 
vessels drawing 14 ft. of water. This has been 
accomplished on the Welland Canal, and no doubt 
will be continued down to Montreal, enabling 
vessels capable of navigating the Atlantic Ocean to 
load at Chicago and the far west, and to deliver 
their cargoes in Liverpool or the future port of 
Manchester. 

Meanwhile, in this country, as pointed out by 
Mr. Abernethy in his presidential address to the 
Institution of Civil Engineers, while the area of 
our commercial docks has increased from ‘‘ 570 
acres to 1870 acres in thirty years,” . . . ‘for 
many years the canal system of this country, some 
4500 miles in extent, has received little attention, 
Many navigations have been closed and superseded 
by railways, and with few exceptions such as the 
Weaver Navigation, little has been effected for their 
improvement.” 

The city of Manchester and surrounding district 


Engineering,” commences with the following state- | is well able to pioneer a better order of things for 
ment : ‘* That railways have entirely superseded, | 
| Mr. Abernethy’s lament that he should so soon be 


inland navigation, and it is a curious response to 


called upon to assist in revivifying the trade on the 
Mersey and Irwell. It is strange, but true, that 
this river, which now carries nothing but a few light 
draught mud barges and practically is not navigated, 
should, when worked by the Mersey and Irwell 
Navigation Company some forty years ago, have 
paid 40 per cent. on its capital, and that its shares 
of 1001. were quoted in 1833 at 7501. each. This 
decay is due not to want of water or want of powers 
on behalf of the company, but simply to strangula- 
tion. The competition of the railways at first 
damaged this the weaker of the two navigations 
from Manchester to Liverpool, arid being a private 
company they made terms with their more pros- 
perous rival, passing in 1840 into the hands of the 
Duke of Bridgwater’s trustees, who, it is under- 
stood, paid 500,000/. to get rid of the competition 
of the river. Surely the Manchester people of that 
day were short-sighted, or they would have become 
the purchasers and obtained for their district the 
advantages enjoyed by the Severn Valley, where, 
owing to the river having been made navigable in 
the interests of the public by a board of commis- 
sioners, although the railways have secured much of 
the traffic which naturally should go by water, 
still it is conveyed at so low a rate that the 
freighter finds it to his advantage to use the 
railway. 

For many years afterwards there was active com- 
petition between the Duke of Bridgwater’s trustees 
and the railway company, but when this property 
passed into the hands of the Bridgwater Naviga- 
tion Company (Limited) to be controlled by rail- 
way magnates, Manchester soon learnt that the cost 
of carrying cotton and other goods would not be 
less than before the era of railways. In fact, com- 
petition was dead, and that at a time when their 
direct means of access to the sea, the water of their 
own river, was carrying nothing but sewage and 
mud boats, a nuisance to the inhabitants of the 
towns and the landowners on its banks, owing to 
its foulness as well as to the constantly recurring 
floods—in fact, had become a by-word in the 
district. To remedy these evils one of the most 
important private Bills that has been under the 
consideration of Parliament for many years, and 
one of immense interest to the trading community 
of this kingdom, will be introduced next session for 
making a ship canal to Manchester. This project 
has now arrived at an important stage, and has 
acquired a position with which its promoters and 
well-wishers may reasonably feel satisfied. A 
scheme which twelve months ago was looked upon 
by thoughtful people as chimerical has been reduced 
to a thoroughly practical basis, and the support it 
has received from the Town Council of Manchester, 
stamping with the approval of authority the wishes 
and exertions of the community, together with the 
deposit of the necessary plans for proceeding with 
the Bill, gives such a proof of bottom and endurance 
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that we propose to devote some space in this journal 
for the information of our readers on a subject of 
such great interest to the engineering as well as the 
commercial world. 

The improvement of the navigation is not a new 
question ; it was reported on by Mr, Palmer, some 


forty years since. Mr, Bateman has investigated | ¢ 


it, and for the last ten years Mr. Hamilton Fulton 
has been calling the attention of Manchester to the 
opportunities she was neglecting, but we presume 
the iron heel of monopoly had not been sufticiently 
felt until lately, to make Manchester a ready lis- 
tener. In June last the first important step was 
taken. A number of gentlemen met at the house 
of Mr. Daniel Adamson, and after fully discussing 
the question, decided upon forming a provisional 
committee to forward the scheme, and receive sub- 
scriptions to a guarantee fund, to provide for the 
expenses of a preliminary survey. They at once 
appointed as engineers, Mr. Hamilton Fulton and 
Mr. E. Leader Williams ; the latter gentleman was 
brought up under his father, the engineer of the 
Severn Navigation, and has subsequently been engi- 
neer to the Weaver Trustees, and also to the 
Mersey and Irwell Navigation, as part of the 
Bridgwater system, of which he was engineer and 
manager. The desirability of finding a means for 
getting big ships to Manchester had no doubt been 
present to Mr. Williams’ mind as well as Mr. 
Fulton’s, and this may help to account for the 
divergence of the views of these gentlemen, and to 
the submission of the two reports to Mr. Aber- 
nethy, who in the meantime has been appointed 
consulting engineer to the committee. 

We will first allude to Mr. Fulton’s report and 
refer to a map of the district which we publish on 
page 588. Mr. Fulton tells us that the distance 
along the present Mersey and Irwell Navigation is 
forty-two miles, and that between Manchester and 
Warrington there are nine locks with a fall of about 
50 ft. That an ordinary spring tide rises 6 ft. 
at Warrington and that the navigation from thence 
to Manchester is capable of partially accommodating 
vessels of 4 ft. draught only. That from Warring- 
ton to Runcorn 9 ft. is the limit, and from Runcorn 
and Weston to Liverpool 12 ft. He then proceeds 
with the main features of his proposal, viz., ‘‘ to 
straighten, deepen, and widen the Irwell and 
Mersey rivers between Trafford Bridge, Salford, 
and Liverpool, so as to afford a depth of 22 ft. at 
low-water spring tides. This will be effected by a 
practically straight and newly excavated channel, 
with passing places every three or four miles.” 
Traftic to be worked as on Suez Canal. ‘The 
tidal portion of the river between Warrington 
and Runcorn will have to be straightened, 
widened, and deepened, by means of excavating, 
retaining walls, and dredging, so as to secure a 
similar depth of 22 ft. at low water spring tides,” 
and below ‘‘ in order to establish one channel for 
the ebb and flood waters, it is proposed to regulate 
a low water channel by means of training walls, in 
such a direction as will induce the flowing and 
ebbing currents, before and after low water, to pass 
along one and the same channel.” By the forma- 
tion of this channel Mr. Fulton proposed to lead 
the tide to Manchester, and there to construct a 
dock, and he considers that the rise of a spring tide 
will give him an additional depth of 15 ft. of water. 

The main line of the London and North-Western 
Railway, the Cheshire Junction Railway, and the 
Liverpool, Warrington, and Manchester Railway, 
which would cross the proposed navigation near 
Warrington, were to be passed over it by swing 
bridges ; the two railways more recently constructed 
by the Cheshire Lines Committee to be raised 28 ft., 
so as to obtain the necessary headway. At Barton. 
where the valley is crossed by Brindley’s famous 
acqueduct, which cost him so much thought and 
gained him so much credit, when the Duke of 
Bridgwater’s canal was made in 1760, the headway, 
65 ft., is insufficient, and Mr. Fulton’s proposal was 
to obtain the additional 10ft. of headway he re- 
quired above high water mark of ordinary spring 
tides, by means of a trough to be raised and lowered 
to the required elevation or depression by four 
hydraulic presses. The gross estimate, including 
water and land, was 5,072,9211. 

We shall give the chief features of Mr. Williams’ 
report and refer to the Parliamentary notices and 
deposited plans in a future number. 








.CANADIAN Ferries.—The Canadian Government has 
given a subsidy of 5000 dols. for the Murray Bay winter 
ferry service, 





PHOTOMETRIC MEASUREMENTS. 


Approximative Photometric Measurements of Sun, Moon, 

Cloudy Sky, and Electric and other Artificial Lights.* 

In his opening remarks the author referred to the 
identity of light and radiant heat, and spoke of them as 
but different modes in which the energy of vibration 
induced by the heat was conveyed to our consciousness. 
30 far as our senses would allow us to judge, there was no 
difference. For example, a hot kettle, red-hot iron, 
incandescent iron, platinum, or carbon, and the incan- 
descence in the electric arc, all radiated energy in the 
same way, namely, in waves; and according as the 
energy was perceived by the sense of sight or that of 
touch, so was it spoken of as light or heat. Light was 
quite homogeneous in quality, in so far as its power of 
affecting the senses was concerned, and the undulatory 
theory of light was so well established that it was no 
longer to be questioned. When the period of vibration 
was longer than the one-four million millionth of a second, 
the radiation could only be perceived by the sense of 
touch, but when it was shorter than one-four million 
millionth of a second, and longer than one-eight hundred 
million millionth of a second, the radiation was perceived 
by the sense of sight. In the former case the vibrations give 
rise to the phenomenon of heat only, and in the latter to 
that of light. Pouillet, from aseries of experiments made 
nearly fifty years ago on solar radiation, had deduced a 
value of the energy radiated by the sun as being equal in 
our units to about 86 foot-pounds per second per square 
foot at the earth’s surface, orabout onehorse power toevery 
64 square feet of the earth’s surface. From that we might 
estimate the probable value of the solar radiation at the 
surface of the sun. That body was, probably, an 
incandescent mass losing heat by radiation, and sur- 
rounded by an atmosphere of incandescent vapour, so 
that the radiant energy really came out from the sun as 
froma pit of luminous vapour. Suppose, however, the 
ideal nh ob surface to be that of a globe of 440,000 
miles radius, and the distance from the earth to the sun 
to be 93,000,000 miles, or the radius to be equal to, say, 
one two-hundredth of the distance ; then the area at the 
earth’s distance corresponding to one square foot at the 
sun’s surface was equal to 40,000 square feet ; therefore, 
the energy radiated by the sun was at the rate of 
3,440,000 foot-pounds per square foot, or, say, 7000 horse 
power per square foot. ‘The normal current passing 
through a Swan incandescent electric lamp giving a light 
of twenty standard candles was equal to 1.4 amperes, and 
the potential being from 40 to 45 volts; the energy 
working in the filament giving out the light was 
61.6 ampére-volts, or about one-twelfth of a horse 
power. Approximately, eight or nine Swan lamps, 
each of 20-candle power, were worked by the expenditure 
of one horse power ; and since the area of the carbon fila- 
ment of a ) sem lamp was about jth square inch, that 
was equal to about #ths of a horse power per square 
inch. Now, the sun’s radiation was at the rate of 
about 7000 horse power per square foot, or, say, 50 
horse power per square inch; therefore, the energy 
of the sun’s radiation was at a rate about 67 times 
greater than that of a Swan lamp. The learned pro- 
fessor went on to suggest how an approximate measure of 
the probable temperature of the sun’s surface might be 
obtained. He remarked that various estimates of the 
sun’s temperature had been offered by physicists, ranging 
from one million degrees downward. In the year 1878 
Rossetti reckoned that temperature to be about 9000 deg. 
but possibly the most probable value yet assigned was 
that of Dr. C. W. Siemens, about 3000 deg. Centigrade. 
The probability of that value being more nearly correct 
than the enormous values of former years would be seen 
by comparing it with the following observed tempera- 
tures : 


deg. 
Incandescent melting platinum ... .. 1800 
Filament of Swan lamp, about or under... 1800 


Incandescent are of 5000 candles (Siemens) 2300 

The standard light to which photometric measurements 
were referred in this country was that obtained from what 
was known as a standard candle. Latterly, however, 
objection had been raised against its accuracy ; indeed, it 
had been said that differences of as much as 14 per cent. 
had been found in the intensity of the light yielded by 
different standard candles, and that even serious differences 
in intensity had been observed in the light from different 
parts of the same candle in the course of its burning. 
The Carcel lamp, the standard in use in France, had been 
regarded as the only reliable standard. No doubt it was 
very accurate, but it should be remembered that its 
accuracy was greatly owing to the careful method and 
the laborious precautions taken to secure that accuracy. 
If something akin to the precautions applied to the 
Carcel lamp by Regnault and Dumas were applied to the 
production and use of the standard candle, there was 
little doubt but that sufficient accuracy for most practical 
purposes could also be obtained with it, probably as good 
results as were already obtained by the use of the Carcel 
lamp. At the Conference on Electric Units, which 
recently took place in Paris, a suggestion was made to use 
as a standard in photometric measurements the incan- 
descence of melting platinum, and very interesting results 
and methods in connexion with the proposal were presented 
to that meeting. 

When dealing with approximative measurements, the 
author said that the most convenient method was certainly 
that of Rumford, by a comparison of shadows cast by 
the sources of light on a white surface. The necessary 
apparatus consisted only of a sheet of white paper, a small 
cylindrical y such as a lead pencil, and a means of 
measuring distances. Ordinarily healthy eyes were 


* Abstract of paper communicated to the 5 3 
Society of Glasgow, by Sir William Thomson, F.R.S. 








usually quite consistent in estimating the depth of 
shadows, even when the shadows examined were of 
different colours, and, with a reasonable amount of care, 
an accuracy of about 2 or 3 per cent. might be obtained in 
photometric measurements by the method in question. 
The difference in the colours of the shadows was due, of 
course, to each shadow being illuminated by the other 
light. Arago had compared the luminous intensity of the 
sun with that of a comin, and estimated it to be equal to 
about 15,000 times that of the candle flame. The author 
had been informed by Helmholtz that Scidel had estimated 
the luminous intensity of the moon to be about equal to 
that of greyish basalt or sandstone. An experiment made 
in Glasgow on the 8th of the present month (subsequently 
to the paper being read), compared with an observation 
which the author made at York during the jubilee meet- 
ing of the British Association held in that city last year, 
has led him to conclude that the surface of the moon 
radiates something not enormously different from one- 
third of the light incident upon it. The observation on 
moonlight just referred to showed that the moonlight at 
the time and place of the observation (at York, about 
midnight, in September, 1881, near the time of 
full moon) to be equal to that of a candle at 230 
centimetres distance. The luminous intensity of a 
cloudy sky, one day about 10 a.m. in York, during 
the meeting of the British Association last year, 
he found to be such that light from the sky through 
an aperture of one square inch area was equal to about 
one candle. The colour of its shadow, compared with 
that of a candle, was deep buff yellow to azure blue, the 
former shadow being illuminated by the candle alone, 
and the latter by the light coming through the inch-hole 
in the window shutter. The experiment of the 8th inst., 
already referred to, showed that at one o'clock in the 
afternoon of that day the sunlight reaching the author's 
house at the University of Glasgow was of such brilliancy 
that the amount of it coming through a pinhole in a sheet 
of paper, of .09 centimetre diameter, produced an illumi- 
nation equal to that of 126 candles. By cutting a piece of 
yaper of such a shape and size as just to eclipse the candle 
eae, and measuring the area of the piece of paper, he 
found the corresponding area of the flame to be about 
2.7 square centimetres, or about 420 times the area of the 
pinhole ; therefore, the intensity of the light from the 
sun’s disc was (126 x 420) equal to 53,000 candles, or more 
than three times the value found by Arago for the in- 
tensity of the light from the sun’s disc as compared with 
the flame of a candle. 





Crevsot.—The profits realised by the Creusot Works 
(MM. Schneider and Co.), in 1881-2, are officially returned 
at 270,8407. The value of the work turned out during the 
year was 2,286,205/. The prospects of the current finan- 
cial year are considered good. 





Gas AT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas in the first eight months 
of this year amounted to 1,672,635. The corresponding 
revenue collected in the corresponding period of 1881 was 
1,544,2371., showing an increase of 128,398/., or 8.31 per 
cent. this year. 





VicTORIAN Raitways.—Mr. Bent, Victorian Ministerfor 
Railways, recently stated that the finances of the Victorian 
Railway department were in a flourishing condition, the 
receipts for twelve months being 364,000/. against 330,000/. 
for the corresponding period of last year, or an increase 
of nearly 3000/. per week. The mileage receipts were 
equally satisfactory. This year the average was 241. 8s. 5d. 
per mile against 23/. ld. per mile last year. 





WESTERN AvsTRALIA.—Mr. Audley Coote’s proposal to 
construct a railway from the eastern districts to King 
George’s Sound, on a guarantee of 4 per cent., has been 
taken into consideration by the Western Australian 
Legislature, who decided that the offer, although liberal, 
could not in its present form be entertained, but the 
Government was requested to negotiate on the basis of 
an alterative system of a smaller guarantee, combined 
with small grants of land along the line. 





Rattway MATERIAL IN GERMANY.—It is stated that the 
construction of railway material in Germany absorbs 
nearly one-third of the iron and steel production of that 
country. This is ina great measure due to the considerable 
development of the foreign trade, especially in rails. In 
1870, only 36,000 tons of German rails were purchased by 
foreigners ; but in 1881 the exports amounted to 250,700 
tons. These were purchased by Holland, the United 
States, Spain, Belgium, Switzerland, and India. 





LAUNCH OF A CHANNEL STEAMER.—The iron twin-screw 
steamer C. W. Eborall, which has been built b 
Earle’s Shipbuilding and Engineering Company, Limited, 
of Hull, for the South-Eastern Railway Company’s pas- 
senger and cargo service between Folkestone and Boulogne 
was launched on Thursday morning. This boat, which is 
a sister vessel to the s.s. Folkestone and Boulogne, 
which also were built by Earle’s Company, is a handsomely 
modelled fore-and-aft schooner-rigged steamer, measur- 
ing 190 ft. b.p., 25 ft. beam, and 12 ft. depth of hold. 
Her gross tonnage is about 410 tons, and she has been 
constructed under special survey to class ‘‘ A 1 Channel 
Service,” in Lloyds Teeitee. er engines are 110 nominal 
horse power collectively, each engine having two cylinders 
20 in. and 39in. in diameter, by 24 in. stroke. This is 
one of five steamers Earle’s Company have in hand for 
English railway companies, as they are building two large 
steamers for the Manchester, Sheffield, and Lincolnshire 
Railway Company’s Hamburg and Rotterdam trade, and 
two large fast steamers for the Great Eastern Railway 
Company’s service between Harwich and Antwerp. 
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HYDRAULIC PUMPING ENGINE AT THE WEST DOCKS, HULL. 
CONSTRUCTED BY THE HYDRAULIC ENGINEERING COMPANY, ENGINEERS, CHESTER. 
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On the present and opposite pages we give illustra- | 
tions of the engines to which reference was made in 
our report of the visit of the Institution of Mechanical 
Engineers to Hull in August last. They form part of 
the extensive hydraulic plant in use by the Dock | 
Company at Kingston-upon-Hull, and supply power to | 
the series of docks at the western end of the town. 

The engines, together with their boilers and accu- | 
mulators, were designed and constructed by the | 
Hydraulic Engineering Company, of Chester, under the 
superintendence of Mr. Ellington, from specifications 
— by Mr. Marillier, the resident engineer to the 

ock Company, and a duplicate pair have also been 
erected by the same company at the Victoria Docks, | 
Hull, at the eastern end of the town. 

In addition to these engines there are a pair that 
were erected by Sir William Armstrong when the 
Albert Docks were opened about fifteen years ago. 
These are of the ordinary high-pressure type, and are 
still used in busy times. The hydraulic machinery in 
use throughout the whole docks includes 65 cranes, | 
6 or 7 portable jiggers, the grain warehousing | 
machinery for 54 warehouses, the machinery for 4 coa. 
hoists, 5 swing bridges, 6 pairs of docks gates, 1 sliding 
caisson, 6 fae. bee. capstan engines, and 5 sluices. | 
About one-half of this machinery was erected by the | 
Hydraulic Engineering Company, of Chester. In a | 
future number we intend to give particulars of the grain | 
warehousing machinery, which is of a most interesting | 
character. The hydraulic machinery at the old docks | 
lying between these two systems is worked under con- | 
tract by the Hull Hydraulic Power Company. | 

The general construction of the engines now illus- | 
trated is sufficiently shown in Figs. I and 2 on the | 
opposite page, and does not require any detailed de- | 
scription. The high-pressure cylinders are 18in. in | 
diameter, the low pressure cylinders 26. in. The | 
pumps are 6 in. bore, with 44in. pump rods. The | 
stroke is 3ft., and at 33 revolutions per minute, 240 | 
gallons of water per minute are delivered into the 
accumulator. 

The chief novelty in the engines is the valve gear, 
which is of the style originally introduced by the late 
Mr. Correy, manager to Messrs. Thos. Powell and Son, 
of Rouen, and successfully applied to the beam engines 
still extensively used in that district. 


The whole of the moving parts of the gear are made of 





Figs. 3 and 4 show the details of the arrangement 
adopted at Hull; Fig. 3 is a plan of the valve gear and 
high-pressure cylinder, the latter being shown half in 
plan with the steam chest bonnets removed, and half 
in section through the valve chests; Fig. 4 showsa 
section through the steam ports of the same cylinder, 
the figure immediately above being a similar view 
through the exhaust ports. One eccentric actuates 
both steam admission valves of the high-pressure 
cylinder by independent valve rods, and a second 
eccentric works the exhaust valves of the high-pressure 
cylinder, and an ordinary PD slide on the low-pressure 
cylinder. The connecting rod of the latter is to be 
seen in Fig, 3. The steam admission valves on the high- 


| pressure cylinders are arranged to cut off at any point 


of the stroke from ni/ to 75 per cent. The two valves, 


| although independent, are worked by the eccentric 
| through one rocking shaft. 


The rods from the rocking 
shaft are fixed at the ends nearest the valves to gun- 
metal sleeves carrying triggers. The valve rods are 
free to work in these sleeves, and each rod is moved 
forward with its sleeve until a certain position of the 
stroke, when the trigger gear comes in contact with a 


the governor. The trigger is by the contact relieved, 
and the connexion between the valve rod and the sleeve 
broken. The valve at once closes the steam port, the 
pressure of steam on the area of the valve rods, which 


is made purposely large, being sufficient to close the | 
| have proposed to constitute the whole borough as an 


valves. The sleeve for the rest of the motion slides over 
the valve rods until on its return stroke the trigger 
slips into gear again with the valve rod. Should by 
any chance the steam valve not move up to the end of 
its travel, a safety rod, shown in Figs. 3 and 4, is pro- 
vided, in connexion with the sleeve, to draw the valve 
back with it. To cushion the action of the valves 
when they are being returned by the steam pressure 
the valve rods are fitted with small pistons working in 
air cylinders which form the valve rod guides, the 
compression of the air being regulated by a small cock. 
The only resistance which the governor has to overcome 
is the friction of the connecting rods and cam levers. 
The cams are notched on their edges, and whatever be 
their position the point of contact with the trigger 
gear is in a direct line with the centre of the cam shaft. 
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steel or gun-metal. The steel detents are carefully 
hardened and will last for two or three years without 
repair. The force required to release a detent is so 
slight that a sheet of paper held between the trigger 
and the cam is not cut through. The exhaust valves 


| are circular and are free to rotate in the buckles. They 


are each held up to their faces by a piston working in 
a cylinder cast on the innerside of the bonnet, and 
kept constantly supplied with high-pressure steam. 

To insure the engines starting of themselves when 
the accumulator begins to fall, a valve is provided to 
admit steam direct to the low-pressure cylinders. This 
valve is kept closed by the hydraulic pressure as long 


| as the engines are working, but when the accumulator 


has reached the top of its stroke and stopped the 


| engines, then the valve is ready to open as soon as the 


| engines. 


accumulator commences to fall, and is automatically 
shut again after one or two complete revolutions of the 
The engines are an excellent job through- 
out. 

The boilers are each 6 ft. 3in. in diameter, by 26 ft. 
long. One boiler is sufficient to drive the engines, 


| but two are usually kept in steam. The accumulators 
cam-shaped arm, the position of which is controlled by | 





are each 18 in. in diameter by 20 ft. stroke, and are 
loaded to a pressure of 780 lb. on the square inch. 








ELECTRIC LIGHTING NOTES. 
THE Gas Committee of the Brighton Town Council 


area for the permissive supply of electric lighting, and 
a small district of the town for compulsory lighting. 
This proposal was carried at a meeting of the Town 
Council this week. 

The Electric Lighting Committee appointed by the 
Corporation of Sheffield held a meeting in that town 
yesterday. There was a long and at times lively dis- 
cussion, the practical outcome of which was that the 
Committee felt that until the Council rescinded or 
varied the resolution carried by the casting vote of the 
mayor, viz., to present a provisional order or memorial, 
the Committee were bound to go with it, whatever their 
private feelings might be. The memorial will, there- 
fore be deposited with the necessary papers on or 
before the 2lst inst. At the last council meeting, 
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by one vote, the mayor stated that he would find the 
50/. required to be deposited, and it is understood that 
that functionary has promptly fulfilled his promise, not 
only in regard to the 50/., but in paying other ex- 
penses, and the charges of obtaining provisional order 
(100/.) The report prepared by Mr. C. W. Cooke 
was before the Committee, but it was not read. It 
may be mentioned, however, that the amount of 
capital required for the area specified would be 49,726/., 
which sum included everything needed for electrical 
apparatus, motive power, land, buildings, and con- 
tingencles. 





Electric lighting is making very considerable 
progress on Tyneside, more especially in the ship- 
building yards and engineering works of that great 
industrial district. Many of the leading firms have 
not been slow to appreciate the advantages of the new 
light for facilitating their respective businesses. At 
the present time there are upwards of 120 ‘‘ Brush” 
lights in use in the district, distributed over six of the 
largest concerns, and that number will be largely added 
to during the season. Messrs. Edwards and Sons, the 
well-known firm of ship-repairers, &c., at South Shields, 
have in use sixteen lamps, each of 2000 candle power, 
for lighting their workshops and the bottoms of ships 
undergoing repair. In this way ship-repairing, which 
is generally a matter of great urgency, can be carried 
on by night as well as during the day. Messrs. Red- 
head and Co., a shipbuilding firm at Tyne Dock, in 
the same port, have also got a sixteen-light installation 
of the Brush apparatus. In this case the light is used 
to illuminate the shops occupied by the joiners, fitters, 
&c. Messrs. Palmer and Co. (Limited), the well- 
known shipbuilding firm at Jarrow, have likewise a 
sixteen-light installation for their fitting-shops, &c. 
Both Messrs. Redhead and Co., and Messrs. Palmer 
and Co. had their electric lighting apparatus in active 
use last season also. Messrs. Bell Brothers, of the 
Low Walker Blast Furnaces, have a similar installa- 
tion in use, chiefly for facilitating the unloading of 
iron ore during the night, and likewise for illuminating 
the gantries, tramways, &c. Messrs. R. and W. Haw- 
thorn and Co., marine engineers, St. Peter’s, New- 
castle, have had a sixteen-light installation started 
in their new fitting-shops, and the number of lamps 
is now being increased to thirty-two, each of 2000 
candle power. The most recent instance of the adop- 
tion of the electric light on a large scale on Tyneside 
is that of Messrs. Andrew Leslie and Co., who have 
just had the whole of their business premises, including 
the shipbuilding yard and repairing docks in connec- 
tion with the extensive engineering and shipbuilding 
works carried on at Hebburn by the firm, fitted up 
with a forty-light Brush installation. Other six- 
been lights are yet to be erected, thus making the 
total number fifty-six. By this arrangement the firm 
can proceed with their ship-repairing work with the 
utmost readiness during the mght. The dynamo 
in use at Messrs. Leslie and Co.’s works—one of the 
largest and most powerful yet constructed—has been 
fitted up in a handsome and commodious building 
recently erected, in which there has likewise been 
placed one of Tangye’s patent 40 horse power engines 
for driving it. This installation has been carried out 
under the personal supervision of Mr. Edward Jennings, 
the electrician in the Newcastle district to the Ham- 
mond Electric Light and Power Supply Company 
(Limited). While speaking of the instances in which 
the Brush system of lighting has been adopted, we 
ought also to mention a case in which the Brockie 
lamp has been successfully turned to account on Tyne- 
side. About two years ago the Wallsend Slipway 
Company commissioned Messrs. Jameson and Schaeffer, 
consulting engineers, Newcastle, to test various ma- 
chines with the view of supplying an electric current 
for lighting various portions of their establishment, 
and the Gramme dynamo was the machine selected as 
being considered the most suitable for them. An E 
machine, using about eight horse power, and supply- 
ing four lights in the same circuit, was eventually 
brought into operation, and it sufficed until the 
pressure of business became so very decided two 
or three months ago. Another Gramme machine, of 
the H pattern, consuming 10 horse power, and supply- 
ing six lights in the same circuit, has quite recently 
been fitted up in the premises, bringing up the number 
of lights to ten in all. As already indicated, Brockie 
lamps are used at the Wallsend slipway, fitted with 
double carbons and opalescent globes. Both installa- 
tions are reported to be most successful. 





At a special meeting of the Dundee Gas Commis- 
sioners held on Wednesday of last week, the question 
of proceeding with the electric lighting provisional 
order was brought up for consideration. Some corre- 
spondence between the Provost and the President of the 
Board of Trade was submitted. After giving full con- 
sideration to the subject, the Commissioners unani- 
mously agreed, in terms of the recent Parliamentary 
notice, to lodge with the Board of Trade a draft of the 
provisicnal order under which powers will be sought 
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when the non-confirmation of the minutes was carried | for supplying electric lighting in the burgh. It was 
| announced that after the 2lst current, copies of the 
lorder would be obtainable, and that any public 
| body desiring to be heard by the Board of Trade in 
| reference to the Commissioners’ application, must inti- 


mate such desire to the Board not later than two 
months from the date of the appearance of the first 
notice—the 24th November last. 





Somewhere about six weeks since, Messrs. P. and P. 
Campbell, an eminent firm of dyers at Perth, intro- 
duced the electric light into their extensive works, and 
they have now resolved to extend the system of light- 
ing over a large portion of their establishment. They 
have concluded a second contract with the Northern 
Electric Light, Power, and Appliances Company, 
Dundee, for one of Siemens’ machines of the largest 
size, to work about thirty large arc lamps. Messrs. 
Campbell have found that the purity of the light 


enables them to distinguish colours perfectly, and to | 


carry on certain operations at any hour, which they 
could only perform hitherto by daylight. 





The subject of electric lighting was under the con- 
sideration of the Police Commissioners of Montrose at 
the last monthly meeting, which was held on Monday 
week. Speaking on behalf of the Convener of the 
Lighting Committee, who was absent, Mr. Boyek 
said that the subject had been considered by the 
committee, and that the Board had already agreed 
to place the electric lighting of the town in the hands 
of some company, and he thought that they should 
then resolve finally upon the company they were 
to appoint. After dealing at some length with the 
recent history of the question, he proposed that the 
Board should fix upon the Brush Light Company, and 
that a committee should be appointed to carry out the 
arrangements. A long discussion ensued, and event- 
ually, at the suggestion of Provost Lackie, who pre- 
sided, Mr. Boyek agreed to give notice of motion on 
the subject, on the understanding that the Provost 
would convene a meeting of the Board in committee 
before the next monthly meeting, when the matter could 
be fully discussed. 





In addition to the numerous electric lighting instal- 
lations that have been started in the Glasgow district, 
involving the use of the Brush, Crompton, Brockie, 
Weston, and other are systems, within the past few 
days another has been attempted, in which the Giil- 
cher lamp is used. With the view, apparently, of 
initiating a company to work the Giilcher system in 
Scotland, several large arc lamps and some twenty 
incandescence lamps were recently fitted up in the 
engine works and offices of Messrs. P. and W. 
Maclellan, at Plantation, one of the south-western 
suburbs of Glasgow ; but without waiting for a trial 
at the Clutha Works of the firm, the gentleman having 
the matter in charge, and who speaks in the name of 
the Scottish Giilcher Electric Light and Power Com- 
pany (Limited), had the apparatus removed to the 
town warehouse of the firm in Trongate-street. Last 
Friday afternoon a number of gentlemen met by in- 
vitation in Messrs. Maclellan’s premises to ‘‘ assist ” 
at an experimental demonstration of the Giilcher 
system of lighting. The experiment was nota success; 
indeed, it could hardly be expected that it should be, 
considering the hurry with which the fitting up was 
done, together with the fact that the engine was only 
got into position just a short while before the time 
for ‘‘ lighting up.” No very favourable impression was 
made on the minds of the visitors, some of whom— 
calico-printers, turkey-red dyers, &c.—were evidently 
quite on the tiptoe of anxiety to obtain a suitable 
electric lighting apparatus. The light was not going 
on Monday or Tuesday of the present week, but by- 
and-by, doubtless, the ‘‘steady Gitilcher,” as it has 
been called by Mr. W. H. Preece, alike for its steadi- 
ness, its cheapness, and its simplicity of construction, 
will produce a good impression. It is tobe hoped that 
the company’s representative will take very good care 
that everything has been thoroughly tried and is in 
a state of readiness before he has his next semi-public 
exhibition of the light. 





The Town Council of Paisley resolved at their usual 
monthly meeting held last week to take no further 
action for a time as regards the application for a 
provisional order for powers to introduce the electric 
light into the town. That resolution was come to as 
the result of the conference which the deputations 
from burghs and cities recently had with the President 
of the Board of Trade. That conference was attended 
by the Provost and Town Clerk of Paisley, who re- 
ported that it had been stated that if power was 
applied for and obtained, it would be necessary to 
proceed with the work. 





Messrs, W. and A. M‘Ouie, the well-known sugar- 
mill engineers, Glasgow, have within the last three or 
four weeks had an are light installation fitted up in 
their extensive premises in West-street and Scotland- 
street. It consists of three Brockie lamps worked by 
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a small Gramme dynamo running at about 2300 revolu- 
tions per minute. One is in the yard, and the other 
two are erected in the fitting-shop. The mechanism 
of the former is exposed to the action of very powerful 
acid fumes given forth from an adjoining chemical 
works, which, it seems, is acting detrimentally on 
the smooth brass wearing surfaces ; but all evidence of 
irregular action ceases after the lighting has proceeded 
for a short while. In connexion with this installation 
a most important fact has cropped up. As Messrs, 
M‘Ouie have a great many tracings to photograph, and 
as at this season of the year very little direct solar light 
can be depended upon for that operation, a photograph- 
ing chamber was erected in a convenient part of the 
premises, and ene of the Brockie lamps was pressed 
into service for the work ; this did not however give 
unalloyed satisfaction, and it has now been replaced 
by a Serrin lamp, which fulfils the purposes in a 
most admirable manner. We understand that the 
photographing operation, which is now so common 
in most large engineering and shipbuilding establish- 
ments, is in this case, by the aid of the electric light, 
generally accomplished in from 30 to 35 minutes. So 
far as we are aware, this is the first time that the 
electric light has been made thoroughly serviceable in 
photographing engineers’ drawings. The Brockie light 
installation was fitted up by Mr. Joshua Horton, the 
representative in Scotland of the British Electric Light 
Company. 
SECONDARY BATTERIES. 
To THE Epitor or ENGINEERING. 

Srr,—I was present last night at a lecture given by 
Mr. Reckenzaun, the well-known electrician to the Elec- 
trical Power Storage Company, at the Limehouse Town 
Hall, and was pleased to see a large and attentive 
audience listening to his explanations and taking great 
interest in his excellent and instructive experiments. 

The principal feature of the evening was the experi- 
ments made with secondary batteries, and I have no doubt 
that a few words on the subject will interest your 
readers, 

These secondary batteries were of the Sellon andVolck- 
mar type, and as far as I can learn were charged at Mill- 
wall, and carted to Limehouse to be used there, before 
the audience, for driving a lathe, sewing machine, for 
lighting an arc and several incandescent lamps. 

This 1s, I believe, the first time these secondary batteries 
have been shown in public since their exhibition at the 
Crystal Palace, and there can be little doubt that they 
are the only ones that have left the stage of laboratory 
experiments for the sphere of useful and important com- 
mercial commodities. 

A very noticeable and important feature also was the 
lighting of the ‘‘ Pilsen” arc lamp. I believe that this 
is the first time that an arc lamp has been successfully lit 
up by accumulators, and I think that if Mr. Reckenzaun 
would kindly favour the public with some details of the 
practical construction and his no donbt great experience 
of the working of the Sellon and Volckmar battery, and 
also of his arrangements for lighting arc lamps by their 
means, we have no doubt it will be of great public 
interest. Yours truly, 

BriytH Unwin. 

29, Aldermanbury, E.C., Dec. 14, 1882. 





DEVELOPMENT OF THE LIGHTING 
POWER OF COAL GAS.* 

Tue electric light, said the author, whatever might be 
its ultimate effect on gas interests, had served the purpose 
of rousing the attention of persons engaged in the gas 
industry to the possibilities of their position, and appears 
to have inspired them not only to maintain their 
present posts of advantage, but, with vigorous steps, to 
make further advancement. That such progress might 
be substantial it was necessary that it should be based 
upon sound principles ; and if, in the past, wrong lines 
had been followed, it would, of course, be of advantage to 
all connected with gas, and likewise to the general com- 
munity, that a new departure should be taken in the 
right direction. It would be the endeavour of the author 
to show that, with regard to the lighting power of coal 
gas, a wrong theory had universally obtained, and, in its 
place, to enunciate a correct one. In doing so he would 
be giving publicity to a matter intimately associated with 
the success of his own business, and which had hitherto 
been kept to himself ; but the time had come when correct 
information on a question of so much importance should 
be made known for the benefit of the industry with which 
they were all concerned. The prevailing theory had been 
that in order to develop its utmost lighting power, gas 
must be consumed at the minimum of pressure at the point 
of ignition. But he was confronted with this initial 
difficulty, namely, that the amount of pressure meant by 
the “minimum of pressure” had never been defined ; but 
a general idea of what was understood by it might be 
gathered from such quotations as—the gas should be con- 
sumed ‘without pressure,” at ‘‘the lowest possible 
pressure,” and “ pressure at the point of ignition decreases 
illuminating power.” As thus expressed, the theory had 
been applied to flat-flame and Argand burners alike, and 
those Same of expression had been repeated as if they 
were axiomatic. In dealing with the theory he would 
endeavour to maintain the following three propositions : 


* Abstract of paper read at the Edinburgh meeting of 
the North British Association of Gas Managers, by Mr. 
George Bray, Leeds. 
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1. That the ponding functions performed by pressure 
in Argand and flat-flame burners are opposed to each 
other, and that consequently no theory based upon the 
‘dentical operation of pressure in both classes of burners 
can be a guide for the development of their lighting 
ower, 

; 2. That the developments of the lighting power of 
neither class of burners have been accomplished under 
the condition of a minimum of pressure. 

3. That as the lighting power of gas per cubic foot con- 
sumed is increased by flat-flame burners, there is, all other 
things being equal, an increase of pressure. 

In order to prove his first proposition as to the diverse 
functions performed by pressure in the two classes of 
burners, and its consequent unreliableness as a guide, the 
author proceeded to consider its operation when a flat- 
flame burner was used. In it, pressure had to perform the 
essential duties of spreading and giving stability to the 
flame, and of keeping up the temperature by accelerating 
combustion, all of which it did by ejecting the gas into 
the atmosphere, for those purposes, at a considerable 
speed. In the Argand burner, on the other hand, pressure 
did not spread and give stability tothe flame, nor did it 
accelerate combustion. If a light were applied to an 
Argand burner when divested of its chimney, there was a 
dull and rolling flame, the pressure being insufficient to 
give it brilliancy and stability ; but when the chimney 
was put on, the rapidly upward moving columns of air 
made the flame bright, luminous, and steady, even 
without any change of pressure; and in that way the 
rapidly moving columns of air performed, in the case of 
the Argand burner, the functions which in the flat flame 
were effected by the rapid flow of gas. There was another 
opposite effect of pressure on the two flames, which was 
ps of vital import. If a light were applied to each of 
the burners when only a small quantity of gas was turned 
on, and then more gas were gradually turned on, it would 
be seen that as the pressure increased the flat flame was 
thinned, whilst the Argand flame was thickened. In view 
of such different effects being produced by pressure in 
the two classes of flames, the author submitted that no 
theory based on pressure could be a guide for the develop- 
ment of their lighting power. 

Dealing with the second proposition, he supposed a flat- 
flame burner to be lighted which would yield its best 
result with a consumption of, say, 5 cubic feet of gas per 
hour. With the lowest possible pressure of gas there was 
only a small speck of blue flame at the tip of the burner. 
Of course, it would be absurd tosay that that burner was 
then yielding its greatest amount of light for the gas 
consumed ; but if the ‘‘minimum of pressure” theory 
were sound, such would be the case. If, however, that 
were not the ‘‘ minimum” meant by those who advanced 
the theory, suppose more pressure were turned on until 
the burner was consuming, say, 2} ft. of gas per hour; 
and the author asked if that were the “minimum of 
pressure” at which the burner yielded its highest lighting 
power for the amount of gas consumed. The reply, of 
course, was—‘‘ No.” Then, more pressure being put on, 
until a consumption of 5 cubic feet per hour was reached, 
and that being the pressure at which the burner yielded 
the greatest amount of light for the gas consumed, and 
seeing that the pressure ea been gradually increased 
from the lowest possible up to that point, he asked if it 
would not be as reasonable to say that the burner under 
trial yielded its best result at a maximum as at a minimum 
of pressure. Again, he pores to put the “‘ minimum 
of pressure” theory to the test with an Argand burner, 
one capable of consuming 5 cubic feet of gas per hour. 
With such a consumption it would yield, say, a light of 
sixteen standard candles. Now, by going in the direction 
of the mmimum of pressure won e lighting power be 
increased for the gas consumed? Certainly not ; for if 
the pressure were lowered until the burner consumed 
24 ft. per hour, the light yielded, instead of being sixteen 
candles per 5 ft. of gas, was only ten; then, by lowering 
the pressure still further the lighting power for the gas 
consumed was also further reduced—thereby showing that 
simply lowering the pressure in the Argand did not 
increase the lighting power, as it would do if the ‘‘ mini- 
mum of pressure” theory were correct. But it might be 
said that if the pressure should be lowered, and the burner 
still made to pass its 5 ft. of gas per hour, then the light- 
ing power might be increased. To that proposition Mr. 
Bray replied that the 5ft. could be ese at one-fourth 
of the lowest pressure last suggested by widening the 
holes for the emission of the gas, yet that result was not 
attained. The fact was, he said, that Argand burners 
had never been constructed in accordance with the 
‘‘minimum of pressure” theory. 

The third proposition was illustrated by some tables 
of results obtained experimentally by a Committee of the 
British Association for the Advancement of Science. In 
one of the tables referred to it was shown that the best 
result for gas consumed with a No. 2 ‘“‘union jet” was 
obtained at a pressure of four-tenths of an inch, the yield 
being equal to 18.7 standard candles, with a consumption 
of 5 cubic feet of 26-candle gas per hour. But when Nos, 
6, 7, and 8 ‘‘ union jets” were reached, four-tenths pres- 
sure ceased to yield the best result, and a —— of nine- 
tenths took its place, a development of 28.6 standard 
candles per 5 ft. of gas consumed being obtained by No. 8 
burner. An examination of two other tables, which con- 
tained the details of tests made with 16-candle gas, showed 
similar results. Without submitting these as conclusively 
proving his proposition, the author put them forward as 
strong evidence in its favour, and he felt sure that the 
more it was tested by further experiments the more firmly 
would its correctness be established ; in short, he main- 
tained that such considerations proved that the “ mini- 
mum of pressure” theory, instead of embodying a correct 
guiding principle, was wholly unsound and misleading, 
and incapable of practical application. 

The author subsequently directed attention to the 





principle which he held to be correct. It was the one in ac- | and for increasing the brilliancy and controlling the lighting 


cordance with which all his improvements in the lighting | power of the flames, was to group them together in such a 
power of burners for several years past had been effected ; | way that they heated each other. ‘That grouping of the 
and, further, all his former improvements wereexplainable | flames had the further advantage that it enabled the 


on that principle. 


His theory was, that to develop the | number of the burners to be multiplied to any extent re- 


lighting power of coal gas the thickness of the flame must | quired to compete with the fabulously-stated power of the 


be adjusted to the quality of the gas to be consumed. 


In | electric lights on their own sensational lines. 


Another 


the Argand burner the requisite thickness of flame was | advantage obtained by such a grouping of the flames was 
obtainable in several ways—namely, by using different | that to a large extent it dispersed the shadows produced 
diameters and numbers of holes for the emission of the | by the ribs of the lantern, by rendering a large portion of 
gas; by varying the distance of the holes from each | the flames visible on each side of eachrib. By such means 
other ; by increasing or diminishing the sizes of the air | the use of large and improved flat-flame burners had been 
inlets; by increasing or diminishing the size of the | rendered not only possible, but highly advantageous. 


chimney, and thereby varying the speeds of the air 


The remainder of the paper was devoted to a statement 


columns, the lateral pressures of which exert an im- | of the advantages which the flat-flame burner possessed 
portant influence on the thickness of the Argand flame. | over the Argand, to the enunciation of a number of 
For example, if a 5-ft. Argand burner were taken, the | practical suggestions for street lighting, and to the ques- 


chimney retained, and all the other parts remaining un- | tion of interior lighting. 


When speaking on street light- 


altered, then the consumption reduced to one-half, the | ing, Mr. Bray said that the gas-lamp pillars usually em- 
amount of light yielded would be reduced to less than | ployed on the public streets, averaging from 9 ft. to 10 ft. 


one-third. ow was that? the author asked. It was 


due, he said, to the lessened power of the gas to resist the 
upward rush of the columns of air, in consequence of which | introduction of lanterns of large lighting power. 


in height, were too low to admit of an equable diffusion 
of light—a defect which was made more patent by the 
For 


the flame was thinned, and its oxidation too oe lanterns up to 100-candle power, the columns should not 


effected. That result, in the case of the Argand, mig 


t be be less than 10 ft. high; 12 ft. would be better. but the 


altered, and the lighting power for the gas consumed be | public would probably object to the innovation. Lanterns 
brought up to nearly eight standard candles, by the simple | of 80-candle power, placed on columns 12 ft. high, 


experiment of lessening the thinning power of the air| lighted broad thoroughfares in an 


equable manner, 


columns by obstructing the air passages at the top of the | and such an elevation would, he said, ultimately be 


chimney. 
thickness of flame might be obtained in several ways, and 
it was now the practice of the author to make burners for 
special purposes to yield their best results at pressures to 


In the case of the flat-flame burner the requisite | 
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accepted as an improvement. or wide open spaces 
lanterns up to 1100-candle power were now advanta- 
geously employed. They should be placed on columns 
from 16 ft. to 24 ft. high. For lanterns of 400-candle 


suit the purposes they were required for; but as the power and upwards enamelled iron or porcelain tops were 


particular mode of doing that would be more appre- | 


ciated by manufacturers of gas burners than by an 
audience of gas managers, it was not necessary to describe 
it further than to say that the broad principle on which to 
work is to adjust the width of the slit in “‘ batswing ” and 
‘* slit-union” burners, and to adjust the holes in the 


‘** union-jet ” burner, so as to yield the requisite thickness | 


of flame for the purposes and the circumstances of their | 


use. Without entering into full particulars concerning the 


“‘union-jet” burner, the author said, in passing, that | 
there were difficulties connected with it when used for | 


gas, say, below twenty-candle power, which interfered 
with the development of its lighting power, particularly 
in the smaller sizes. The larger sizes of ‘‘ union-jets,” 
and all the sizes of ‘‘slit” burners, presented fewer 
practical difficulties, and they could be manipulated to 

ive their highest or a medium lighting power, as might 
be deemed best for the circumstances in which they were 
to be used. The principal circumstances to be considered 
were : the amount of smoke that could be tolerated, and 
the atmospheric conditions, whether steady or agitated. 
For rich gas, say, twenty-six candles, a much finer slit or 
hole, and consequently thinner flame, would be necessary 
than for sixteen-candle gas ; and for every quality of gas 
there was a definite thickness of flame that would yield 
the largest amount of light for the gas consumed. 

Mr. Bray subsequently went on to remark that, having 
for some years worked on the principle just stated, he was 
prepared, when the electric light began to make a sensa- 
tion at Paris at the Exhibition of 1878, for an extension 
of the application of the principle to flat-flame burners of 
larger lighting power. The diameters of “ slit ” burners 
then existing would not admit of a further development of 
their lighting power, as their gas-consuming capacity 
could only be increased by further widening the slit, 
which, in the case of the larger sizes, was already too 
wide, and yielded too thick a flame for developing the 
lighting power of the gas. In order, therefore, to make 
burners of greatly enlarged capacity on the ‘‘ thick- 
ness of flame” principle, he had to construct burners 
with greatly enlarged diameters, across the top of 
which it was possible to cut a slit of the required 
width, while giving the burner the capacity to pass 
the increased quantity of gas. The lighting power of flat- 
flame burners was in this way increased from 14.8 candles 
—the highest result previously recorded with 5 ft. of 
16-candle gas—to 17 candles; and all the author’s im- 
provements in burners for cannel gas had been effected on 
the same principle. After speaking with some detail on 
his experiments with gas burners, which began so far 
back as the year 1864 with a small ‘“‘ union jet” burner, 
and with the ‘‘double-flame” burner, he proceeded to 
give a further illustration of the principle which he had 
enunciated ; it was one that was afforded by the enlarge- 
ment of the holes of the Argand burner (which was done 
some years ago), whereby the flame was thickened and its 
lighting power increased. But that increase of lighting 
power was attributed to the diminished pressure at the 
int of ignition, which would obviously take place. 

ence, apparently, arose the theory—applied indiscri- 
minately to Argand and flat-flame burners—that to 
develop the lighting power of gas to the utmost advantage 
it must be consumed at the lowest possible pressure. 

Referring to the use of the improved burners, the author 
said that their increased capacity and improved lighting 
power per foot of gas consumed, were attended by dis- 
advantages from increased unsteadiness and tendency to 
smoke, which, for many purposes, would have been fatal 
objections. In order to overcome the unsteadiness, he 
determined, for street lighting, to — the flames by a 
regulated vertically-moving column of air, similar to that 
employed in the Argand burner, but necessarily of much 
larger area ; and that was obtained by the mode of top 
and bottom ventilation which might be seen in all his street 
lanterns. But that column of air, while steadying the 
flames, unduly thickened their edges on the under side, 
and gave them a tendency to smoke, to overcome which 
he faa a wing or projection immediately under each 


édgc. Eventually, however, he came to the conclusion that | 
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suitable, as the great height of the lanterns from the 
ground and their distance from the buildings rendered 
clear or white glass tops unnecessary, and risk of 
breakage of top panes—which at that height could not 
readily be replaced—was entirely avoided. In such 
lanterns a flash jet must be used, as they were out of the 
reach of the pole of the lamplighter. On the subject of 
interior lighting the author's remarks had reference 
chiefly to a description of a globe lantern fitted with flat- 
flame burners and provided with a ventilating shaft, 
whereby the heating and vitiation of the atmosphere of 
the apartment may be entirely provided against. 








Messrs. E. Witny anp Co.—During the current year 
Messrs. E. Withy and Co., of West Hartlepool, have 
launched twelve iron screw vessels, with an aggregate ton- 
nage (G.N.M.) of 21,905.10 tons, and with a total nominal 
engine power of 1975 horse power. The largest vessel had 
2129.11 tons, and 200 horse power, and six of the twelve 
exceeded 1900 tons, the average of the whole being 
1825.42 tons, and 164.6 horse power. 





REAPER TRIAL AT THE Cape.—The Johnston Harvester 
Company have again scored a victory at the Cape of Good 
Hope, as reported in the Cape Argus of November 13. A 
few weeks ago we announced that they had been awarded 
a first and second prize at a trial in oats, and now ata 
trial in wheat they have gained from the Cape of Good 
Hope Agricultural Society—for the two first prizes 
offered—a silver cup, value 10/., for a machine best 
adapted to the wants of the colony, and a silver cup, 
value 10/., for the best work done. We are informed that 
during the last five years, the Johnstone Harvester Com- 
pany have gained from the Cape of Good Hope Agricul- 
tural Society six first prizes, including three silver cups. 


Tue East RIVER BRIDGE.—The amount of cash furnished 
by the city of New York up to August 1, 1882, for the 
Brooklyn Bridge, is 4,671,900 dols., being its full quota 
under the laws passed prior to 1882, and the amount 
furnished by the city of Brooklyn, under the laws passed 
prior to 1882, is 9,023,693 dols., making the total amount 
of cash furnished by both cities to the present time, 
The cash furnished is exclusive of in- 
terest paid upon the bonds issued by the two cities. The 
amount of interest which has been paid by the city of 
New York upon its bridge bonds is 1,492,031 dols. 
Besides the amount already expended by the city of New 
York, and the amount of bonds authorised by Chapter 368 
of the laws of 1882, to be issued by that city for the com- 
pletion of the bridge, amounting to 416,666 dols., a further 
sum will be required for the erection of the portal at the 
terminus in the city of New York, estimated at from 
125,000 dols. to 150,000 dols., to be authorised by future 
legislation. 





THE GILCHRIST-THOMAS Process AT CREUSOT.— We learn 
that M. Delaford, inspector of rails for the French Govern- 
ment, has recently reported for the State railways on the 
basic process at Creusét. He says: ‘‘Summing up we 
can say that the problem of the manufacture of steel 
from phosphoric pig is solved, both for the Bessemer 
and open-hearth processes, by the employment of a 
peculiar lining of magnesian lime. The removal of phos- 
phorus is as satisfactory as possible, that of silicon is 
almost complete, and a great part of the sulphur is also 
removed. The series of analyses quoted show that the 
basic steel is purer than the acid steel, and is more uni- 
form in composition. The mechanical tests of tensile 
strength show that the basic steel is appreciably more 
regular than the acid. The rails manufactured with the 
two kinds of steel give equally good results. The State 
has, therefore, decided to accept indifferently rail tenders 
for acid and basic steel. In the Siemens furnace the 
Gilchrist-Thomas process is more easily carried out than 
even in the conveiter, aud the Gephesphorisation is more 


the most efficient means for lessening the smoky tendency, | complete. 
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WE give this week a two-page engraving, together 
with cther views on the present page, of the Kinzua 
Viaduct, on the New York, Lake Erie, and Western 
Railrozd. This is an important and very interesting 
structure to which we have several times made re- | 
ference in our pages, and we shall next week give a 
description of it, together with further illustrations. 


GREAT NORTHERN TELEGRAPH ComMPANy.—It appears 


| 


ANOTHER Mississippi Bripce.—A stone arch bridge is 


that in the first nine months of this gone the number of | being built over the Mississippi, 200 ft. below the falls of 


messages forwarded by the wires of t 


e Great Northern | St. Anthony, by the St. Paul, Minneaapolis, and Manitoba 


Telegraph Company was 881,788, as compared with 795,888 | Railroad Company. It will have twenty-one piers, of 
in the corresponding period of 1881. The revenue acquired | which four will be 100 ft. arches, and sixteen for 80 ft. 
in the first nine months of this year was 181,840/., as | arches, and the total length will be 1900 ft. Work was 
compared with 180,279. in the corresponding period of | commenced in February, and has already reached an 


1881, showing an increase of 15617. this year. 





| 
advanced stage. 
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HIGH-PRESSURE STEAM TRAP. 
CONSTRUCTED BY MESSRS. LANCASTER AND TONGE, ENGINEERS, PENDLETON. 
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WE illustrate above a steam trap, manufactured 
by Messrs. Lancaster and Tonge, of Pendleton, near 
Manchester, and of the performance of which we have 
received exceedingly good reports. The inlet to 
the trap, which is also of course the outlet of the 

ipe that is to be drained, is commanded by a small 
oose valve, alternately forced to its seat and 
released by the rotation of a quick threaded screw 
spindle. 

This spindle and the loose valve form a prominent 
feature of the invention ; they are the only parts of the 
apparatus that are subject to friction, and as the two 
are independent the spindle can never be fixed by the 
temporary sticking of the valve. The spindle is con- 
trolled by a lever and ball, all three being hollow, and 
together forming a channel for the water that enters 
through the valve to pass into the tank. The ball, 
when empty, is buoyant, but when filled with water 
it sinks, and it is the alternate filling and emptying 


of the ball that furnishes the motive power for open- | 


ing and closing the valve. The action is as follows: 
Supposing the ball to be in the position shown in the 
figure, and to be filled with steam, a vacuum will be 
more or less quickly formed in it by condensation, the | 
empty space being occupied by water that enters from | 
the tank through a small hole not shown in the draw- | 
ing. When nearly full the ball will sink into the 

position indicated in dotted lines, and in so doing | 
will rotate the screwed spindle and release the valve. | 
The whole of the water accumulated in the steam pipe | 
will then flow into the ball, and be driven, by the steam | 
pressure behind it, up the dip pipe which forms the | 
outlet of the ball, and escape through the tank. After | 
all the water has been"ejected the ball, being again full | 
of steam and becoming buoyant, will rise and close the 
valve, which it will maintain shut until the steam is 
condensed, and the cycle of operations is again com- 
menced. The frequency of the action of the trap is 
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A SMALL DYNAMO-ELECTRIC GENERATOR. 
Unper this title Mr. Preece at the last meeting of 
the British Association, gave a short account of a new 
dynamo, of which we are now able to givea fuller de- 

| scription. 

M. de Meritens has lately brought out this machine 
which he designed more particularly for working a 
limited number of incandescence lamps, or a small are 
light for experimental purposes. This machine, as 
shown in the following drawing, consists of four field 
| magnets bolted on the outside of a species of cast-iron 


| 


| 


| 





| 





| cylinder, the inside of which is accurately bored out 
| to receive the armature, which latter is built on the 
| well-known principle employed by M. de Meritens in 


regulated by the size of the leak hole in the ball and | the construction of his larger machines for lighthouse 
the temperature of the water in the tank, and is inde- | work. This armature consists of a brass ring divided 
pendent of the pressure of the steam, | 





into segments ; in each of these segments is a small coil 





composed of a number of thin iron plates, round which 
the insulated wire is wound, the free ends of the coils 
being fixed to a commutator of the ordinary kind ; the 
insulation of this ring is very high, cork being used to 
insulate the coils. 

| The shaft carrying the armature runs in bushed 
| bearings, which are fixed on two studs screwed in the 
| cast-iron cylinder between two of the field magnets. 
| The bearings are self-lubricating, and only require 
| to have a small quantity of oil poured in every four 
|or five days; the bearings are moreover very long. 
| This machine is made with three different kinds 
|} of wire coiled on it, viz., for working are lights or 
|incandescent lamps, working a plating bath, and for 
| charging secondary batteries ; when used for the latter 
| purpose it has the field magnets coupled in a branch 
circuit, as shown in the following diagram, Fig. 2, in 
which A A! show the field magnets, B the accumu- 
lators, C commutator, and D brushes. M. de Meritens 
also constructs this machine to work by hand, and for 
this purpose bolts it down to a cast-iron bedplate, on 
which is also cast a vertical standard ; on the top of 
this is a large spur wheel gearing with a pimion, the 
motion from which is transmitted through a pulley 
and belt to the machine. The following is a Table 
showing the capabilities of this machine and one of a 
larger size : 


| 
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| A great point in favour of these machines referred 
| toby Mr. Preece is their low price. 

Mr. J. Thame, of Battersea, is agent in London for 
| these machines. 
j* en 

FOREIGN TECHNICAL LITERATURE. 
THE Engineering and Mining Journal (New York, 
| November 25) publishes a letter from a correspondent 
|in Durango State, Mexico, from which it appears that 
both tin and petroleum exist in the district, in both 
large and paying quantities. In one tract of over 200 
square miles, stream tin has been found in every 
| watercourse, and yields by washing from 5 to 20 per 
cent. of ore ; while in nearly every ridge, veins from 
1 ft. to 6 ft. thick crop out. Crude petroleum is in 
large quantities, and appears to be easily refined, all 
the requisites being on the spot. 








La Nature (Paris, Deeember 9) contains a repro- 
duction ofa print, published in June, 1803, and now in 





| the Collection des Extampes, in the Bibliotheque 
| Nationale. It represents various suggestions for the 


j|invasion of England. In the foreground is shown 
| a submarine tunnel, with French troops marching 
| through it. It is thus clear that the idea of the 
Channel Tunnel is considerably older than has been 
believed, although in this case it was apparently only 
worked out as being equally practicable with the trans- 
port of troops by balloons, men skirmishing, hung from 
the tails of kites, &c. Still there is the fact that eighty 
years ago the idea was in existence. 





The December number of the Jahriibcher fiir die 
Deutsche Armee und Marine (Berlin) has a paper on the 
advantages to be gained by reducing the calibre of 
smallarms. The writer points out that the tendency 
has always been to lessen the diameter of the bore 
from the time when rifling was first introduced. The 
resistance of the atmosphere is diminished, the surface 
offered to the action of the wind is reduced, and 
| thereby the accuracy of the weapon is necessarily 
|increased. Another important point is that the reduc- 
| tion of the bore, by decreasing the weight of the car- 
| tridge, enables the soldier to carry more ammunition. 
The opinion is expressed that smaller bores than are at 
present in use will be adopted in the military rifles of 
the future, probably in combination with a repeating 
action. 








The Bulletin of the American Iron and Steel Associa- 
tion (Pittsburgh, November 29) quotes from the New 
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York Zribune a statement that a syndicate of nail | 
makers in Wheeling, Va., have decided upon erecting | 
a large Bessemer works to supply soft steel for nail | 
making. Experiments having demonstrated that | 
cheaper and better nails can be made out of this 
material than can be produced from best puddled iron, 
The works are to have an annual capacity of 500, 

tons, and will possess three 10-ton converters, and | 
twenty-five 10-ton Siemens heating furnaces. The | 





holding shares in the works. This step Mr. F. J. 
Hearne, one of the members of the syndicate, considers | 
will enable the United States to secure a large propor- 
tion of the trade of the world for nails, and in his 
opinion is a most important step towards utilising | 
Bessemer steel for many manufacturing processes to 
which it has not yet been applied. 





Among the statistics given in the Bulletin du Comité 
des Forges de France for October are the following : 
During the first nine months of the present year, 
1,062,481 tons of iron ore were imported into France, 
and $5,205 tons exported fromit. These figures show 
on the whole a considerable increase over those of the 
corresponding period in 1881. The imports from Ger- | 
many, Spain, and Algeria, are larger; but there is a | 
falling off in those from Belgium and Italy. The | 
exports of pig, manufactured iron and steel, have 
fallen from 10,704 tons in 1881 to 8863 tons in 1882. 
The Belgian exports of the same classes have in- 
creased from 247,871 tons to 288,074 tons ; the most 
noticeable increase being in bar iron and steel bar, sheet, 
and wire. Germany, during the first eight months of 
1882, exported 692,374 tons of pig and bar iron and 





o 
manufactured ironwork. This is a decrease of 26,310 
tons since last year, the principal falling off being 
in pig iron and rails. Iron wire has, however, in- | 
creased from 94,908 tons to 145,023 tons. Tubes and 
heavy ironwork have increased. The tenders for 
16,500 tons of steel rails for the Roumanian Govern- 
ment resulted in offers being received from two} 
English, one Belgium, one Austrian, and four Ger- | 
man firms. The lowest tender was that of Bolckow, | 
Vaughan, and Co., of 159.37 fr. ; followed by those | 
of the Bochumer Verein, 162.48 fr.; the Société | 
Cockerill, 162.55 fr.; the Union (Dortmund), 162.60 fr. ; 
the Mossbay Company, 173.50 fr.; F. Krupp, | 
174.60 fr.; the Gutehotfnungshiitte, 183.90 fr. ; and 
Aron Hirsch (Austria), 185 fr. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Water Works Scheme at Drigield.—On behalf of the Local 
Government Board, Mr. A. Taylor has held an inquiry 
touching the water works scheme, towards which the 
Drittield Local Board have applied for a loan of 5000/. 
Dr. Rollit appeared for the Board, and Mr. Silvester, 
barrister, represented the Ratepayers’ Association, a body 
of the community strongly opposed to the course taken by 
the majority of the Local Board. The inquiry was held 
inthe Mechanics’ Hall, and was very numerously attended. 
Evidence was given by Mr. Villiers, of Beverley, in favour | 
of the proposed scheme, also by Mr. Samuelson, C.E., of | 
Hull, which closed the case for the Board. Mr. Silvester | 
then addressed the Commissioner at some length with a| 
view to show that by far the larger proportion of the town | 
was opposed to the construction of works by the Board, | 








that the scheme was a bad one from an engineering point | 
of view 


and the circumstances altogether of such a | 
hat the Local Government Board would not be | 
jt -d in giving their sanction to the loan. Mr. Fair- | 
bank, C.E., Westminster; Mr. George Wilson, of Drif- | 
field; Mr. Beaumont, surveyor, Beverley; Mr. Baynes, | 
boroughanalyst, Hull; Mr. Scotchburn, Mr. J. W. Turner, 
Mr. James Hopper, and Dr. Wood, of Driffield, were | 
examined against the granting of the loan, after which | 
the inquiry closed. 

Ripley—The Proposed Railway.—It is stated that the 
Midland Railway Company intend to apply to Parlia- 
ment at the earliest opportunity for power to extend their 
branch line from Derby to Ripley through Ripley town, 
with a central station. 

Council Meeting of the Yorkshire Miners’ Association.— 
A largely attended meeting of the Council of this body 
was held on Tuesday at Barnsley, when 105 delegates 
attended and nearly 700/. was received for contributions, 
&c., although the South Yorkshire lodges pay fortnightly. 
The association now numbers about 15,000 members, the 
increase of late being very great and rapid. The follow- 
ing resolutions were passed : ‘‘ That this Council approves 
of the construction of the Manchester Ship Canal, and 
gives its hearty sympathy to the directors of the com- 
pany. That this Council strongly condemns Sunday 
labour in coal mines ; that the workmen’s Day of Rest 
Association be thanked for their offer of assistance, and 
that in any further case where we require the slightest 
assistance application be made to the society. That 
an agitation be commenced in the district on the ques- 
tions of not allowing (for the first time) men to work in 
the mines above twenty years of age before any person be 
allowed a set of tools.” 

Serious Block of Traffic at Hull.—The shipping trade 
of Hull has increased to such an extent during the past 
few weeks that shipowners and merchants have ex- 






| amount of business was done at an advance of 44d. 





perienced great inconvenience through the detention of 


steamers discharging at the port, and the block of traffic | 





that now exists in the docks and on the railways runnin 
into Hull. The Hull Chamber of Commerce have taken 
the matter into consideration with a view to secure a 
remedy, and at an important meeting of persons interested 
in the trade of the port the following resolution was 
passed; ‘‘ That this meeting soantiamandls that, in order to 
relieve the present congested condition of traftic, and 
prevent the recurrence of the same, arrangements be 
made between the merchants, shipowners, the North- 


, 1s T 1€ | Eastern, and Manchester, Sheffield, and Lincolnshire | road. 
output will be divided pro rata amongst the firms | Railway Companies and the Dock Company for facilitat-| take and shut off the steam. 


ing the discharge of cargo intended to conveyed into 
the interior by rail, direct from ship into railway wagons 


| alongside, in addition to working into lighters at the same 
| time, and the secretary be requested to communicate with 
| the parties concerned, having in view the bringing about 


of this resolution.” In the course of the discussion which 
took place, a shipowner said the plain fact of the matter 
was that the trade had simply extended beyond the 
facilities of the port. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig Iron Market.—The pig-iron warrant market 
showed continued strength in the forenoon last Thursday, 
and although business did not close at the best, still the 
final quotations were 4d. per ton over those of the previous 
day. ‘There were transactions in the morning at 48s. 104d. 
fourteen days to 49s. cash and 49s. 2d. one month, and at 
the close there were sellers wanting 48s. 114d. cash.and 
48s. 2d. one month, with buyers near. Business was done 
during the afternoon at 48s. 10$d. and 48s. 11d. cash, and 
at 49s. and 49s. 1d. one month, sellers at the close want- 
ing 48s. 11d. cash and 49s. 1$d. one month, and buyers 
near. Friday’s market was also active; and a large 
er 


ton over Thursday’s prices. Iron changed hands during 


| the forenoon at from 49s. up to 49s. 2d. cash, also at 


49s. 2d. up to 49s. 44d. one month; and at the close of 
the market there were buyers offering 49s. 14d. cash and 
49s.4d. one month, and sellers near. In the afternoon 
business was done at from 49s. 24d. to 49s. 34d. cash, and 
49s. 44d. up to 49s. 6d. one month, the market closing 
with buyers offering 49s. 34d. cash and 49s. 6d. one month, 
and sellersnear. There was scarcely so much firmness on 
Monday, and prices closed at a decline of 14d. per ton from 
last week’s final quotations. A good business was reported 


| on forenoon "Change at 49s. 1d.,49s., and up to 49s, 2d. 


cash, and at the close there were buyers at 49s. 14d. and 


| 49s. 4d. cash and one month respectively, and sellers near. 


Business was done in the afternoon at 49s. 2d., 49s. 1d., 
and 49s. 24d. cash, and at the close buyers were offering 
49s, 2d. cash and 49s. 45d. one month, with sellers near. 
Yesterday’s market was likewise firm, and prices ex- 
perienced a further advance tothe extent of 3d. per ton. 
Some transactions were reported during the forenoon 
market at from 49s. 3d. up to 49s. 4d. cash, and at the close 
sellers were asking 49s. 34d. cash and 49s. 6d. one month, 
with buyers near. 
from 49s. 3}d. up to 49s. 54. cash, also at 49s. 8d. one 
month, and there were buyers at the close offering 
49s. 5d. cash and 49s. 74d. one month, and sellers near. 
A very marked degree of firmness was shown in the 
inarket this forenoon, when business was transacted at 
49s. 6d. up to 49s. 9d. cash, also at 49s. 9d. to 49s. 11d. one 


month, the close being sellers at 49s. 9d. cash, and | 


49s. 1ld. one month, and buyersnear. Business was done 
in the afternoon at from 49s. 84d. down to 49s. 7d. cash, 
also at 49s. 10$d. down to 49s. 9d. one month, and subse- 
quently there were sellers wanting 49s. 7d. and 49s, 9d. 
cash and one month respectively, and buyers near. In 
regard to the condition of the pig-iron trade it cannot be 
said that there is anything very special to report. The 
demand for French, Belgian, and other Continental 
markets is not so brisk, as a number of the buyers there 
are expecting lower prices, and in consequence they are 
delaying to make their purchases. More orders and 


| inquiries are coming to hand from the United States, the 


feeling in that country having somewhat improved now 
that the uncertainty with respect to the reduction of the 
import duties has been removed ; on the whole, however, 
the advices from America are to some extent lacking in 
encouragement. Not only is the home trade steady, but 


it remains in a state of unabated prosperity, with every | 


prospect of it continuing to be so. ‘The recent failures 
among the tinplate manufacturers in Wales and elsewhere 
have fiad the effect of producing a weak feeling in regard 
to hematite pig iron, and at the same time they seem to 
have had a rather favourable effect upon the trade in 
common Scotch pig iron. But the depression in the 
hematite department is so great that sales of Nos. 1, 2,3 


in the usual proportions are reported at 52s. 6d. f.o.b. at | 
Cumberland ports, and even lower prices have been | 


accepted. To some extent the position is perhaps further 
aggravated by rumours from that district of financial 
difficulties. ‘Two blast furnaces have been damped down, 
oneat Coltness Iren Works and one at Shott’s Iron Works, 
so that the number now in actual operation is reduced to 
112, as compared with 105 at this time last year. 
are still extensive withdrawals of pig iron from Messrs. 
Connal and Co.’s. public warrant stores, the stock in which 
stood at 609,014 tons on Monday. Last week’s shipments 
of pig iron from all Scotch ports amounted to 6315 tons, 
as against 7145 tons in the preceding week, and 7255 
tons in the corresponding week of last year. They 
included 2010 tons to the United States, 190 tuns to 
France, 1055 tons to Italy, 448 tons to Holland, 190 tons 
to Belgium, and lesser quantities to other countries. 


The Hours of Railway Employés.—At a meeting of rail- 
way servants, held at Hamilton last Sunday, some extra- 


Business was done in the afternoon at | 


There | 


ordinary statements were made by several speakers in! nail machines, is now rapidly progressing. 


reference to the number of hours that they are kept em- 
oo yed. One man said that on the preceding Monday he 
rad worked eee on Tuesday 18h hours, on Wednesday 
21 hours, on Thursday, 234 hours; on Friday he was off 
}and on Saturday 184 hours, That was an engine driver, 
A brakesman was stated to have worked 78 hours in four 
| days, and an engine driver 924 hours. A driver stated 
{on returning from Paisley on the preceding Wednesd: 
| he fell asleep, and at Newton run up the Motherwell. 
The fireman, though a stranger, noticed the mis- 
1 Another engine driver 
jasked if there was a man present at the meeting who 
| could say he had never slept on his engine or in his van 
|; and no one apparently took up the challenge. It is very 
difficult to see how, with such long “‘ spells” of duty on 
the part of the engine drivers, pointsmen, guards, &c., it 
is possible to avoid accidents on the raillways. There js 
no doubt that many of the casualties of the lines are 
directly caused by the demoralisation which is produced 
among railway men from excessive toil and want of 
rest. 


The Forth Bridge.—A_ staff of workmen, numbering 
several hundreds, have lately arrived at Queensferry to 
begin operations for the building of the Forth Bridge. 

Institution of Engineers and Shipbuilders.—An ordi- 
nary meeting of the Institution of Engineers and Ship. 
builders in Scotland was held last night, Mr. James 
Reid, Hyde Park Locomotive Works, president, in the 
chair. ‘The principal business was the reading of a most 
comprehensive and valuable paper by Mr. John Turn- 
bull, Jun., on ‘The Efficiency of Water Wheels and 
| Turbines,” in the course of which the author gave a 
description of a turbine named the ‘‘ Hercules,” which he 
had seen in America, and which he had erected in con- 
nexion with the paper mills of Messrs. Pirie and Co., 
near Aberdeen. That piece of mechanism, said Mr. 
Turnbull, was the most etticient thing of the sort that he 
had ever seen. Some questions were asked and some re- 
marks were made on the paper, and in accordance with 
the rules the discussion was postponed till the next meet- 
ing of the Institution. 


College of Science and Arts.—The distribution of the 
prizes and certificates gained last session by the students 
of the College of Science and Arts, Glasgow, took place 
this night week at a meeting held in the large lecture hall 
| of the institution. Mr. David Rowan, president, occupied 
the chair, and delivered an interesting address on 
scientific education prior to distributing the awards to 
the successful students. In the course of the proceed- 
ings it was announced that about 500/. in the shape of 
v»ayments on the results of the examinations held last May 
1ad fallen to the teachers, and from that and other cir- 
cumstances it was evident that the College had attained 
a high degree of efficiency as a school for scientific train- 
ing under Mr. Jamieson, the principal, and his numerous 
colleagues. 


Technical Education.—At a meeting of the Philosophical 
Society of Glasgow, held last Wednesday evening, an 
interesting paper was read on ‘‘ The Connexion between 
the School and the Workshop,” and a valuable discussion 
on technicad education arose out of it. 














SUBTERRANEAN TELEGRAPHY AT STRASBURG. —Subterra- 
nean cables are being laid in Strasburg to replace the aérial 
telegraph wires which leave the telegraph office on the 
quay, some in the direction of the covered bridges, and 
others in a direction parallel to the Faubourg de Saverne. 
The cables are placed in a ditch some 3 ft. deep, com- 
mencing at the building of the central telegraph office 
The trenches will contain four cables, each composed 
seven telegraph wires. 








Raltways IN WESTERN AUSTRALIA.—A_ proposal has 
| been made for the construction of arailway from Roebuck 
| Bayto Cambridge Gulf, through the Kimberley district, 
| on the land grant system. The matter has been introduced 

by Messrs. Grant and Nean, and it is believed that Vic- 
| torian capitalists are backing them. The Governor has 
| recommended the proposal to the consideration of the 
| House of Assembly. A vote of 1000/. has been passed to 
| procure the services of a geolegist to accompany a survey- 
| ing party to Kimberley. 
| Frerp OrpNance ror Canapa.—Four rifled guns just 
| added to the Quebec citadel’s armament are the heaviest 
field ordnance yet owned by the Dominion. The heaviest 
hitherto used have been 9-pounders, and these are 40- 
pounders, weighing with the carriage 70 cwt. They are 
complete, the guns being accompanied by the gun car- 
riage, and their limber, ammunition, wagons, and all the 
appurtenances down to the cooking utensils, in fact 
everything requisite for a battery on service, except the 
horses and harness. The battery was acquired at a cost 
of 400. through the intervention of the Governor- 
General. 





Tron 1N CotoraDo.—The steady development of the 
iron resources of Colorado has culminated in the production 
of the first steel rails made from Colorado iron. These 
rails, which will be used on the Denver and Rio Grande 
Railroad,were turned out at the works of the Colorado Coal 
and Iron Company, at Pueblo, which in their present con- 
| dition, include a furnace producing eighty tons of Besse- 
| mer and foundry iron per day, a rolling mill, a forge, and 
| machine shop, a foundry, and the converting works and 

rail mill, moe and bolt works with a capacity of 15,000 
kegs per annum, will also be started, and the erection of 
| a conitiog mill, which will be provided with Siemens’ 
| puddling furnaces, a 20 in. muck train, and twenty-seven 
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DEATH.—December 18th, 1882, aged 32 years,Mr. Wm. Henry 
Thwaites, of the firm of Thwaites Brothers, Vulcan Iron Works, 
Bradford, Yorkshire. 
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FRIDAY, DECEMBER 22, 1882. 
RICHARD TREVITHICK. 

Near.y fifty years have passed since the death 
of one of the greatest engineers and most fertile in- 
ventors that the world has ever seen, but to whose 
talents and labours, scanty justice has been done, 
save perhaps in his native county, and in a memoir 
published some years since by one of his sons. 
Richard Trevithick was indeed a genius with all 
ethe weakness, as well as the strength of character 
usually combined in men of extraordinary ability, 
and his extensive and varied engineering works 
wholly uninfluenced by precedent, for few then 
existed, were characterised at all times by sound 
judgment, originality, and skill. Springing from a 





comparatively humble origin, during his career he 
won fame abroad and in his own country ; but he 
died in poverty, and was buried by charity in an 
unmarked grave. 

We are glad to see that efforts are now being 
made to rescue this noble name from the oblivion 
into which it has been allowed to sink, and that 
next year—the fiftieth anniversary of Trevithick’s 
death—has been chosen as a fitting time to erect to 
him a worthy and lasting memorial. Few persons 
know anything of Trevithick’s career, and that the 
leading incidents of his life may be brought promi- 
nently before the public to increase their interesting 
the memorial work now on foot, we propose briefly 
to review the principal incidents of his laborious and 
useful life. Richard Trevithick was born on the 13th 
April, 1771, in the parish of Illogan, Cornwall. In 
very early life he became familiar with mining work, 
and with the rudimentary pumping engines erected 
by Newcomen, as well as with those of Boulton and 
Watt. His father, who was a mine manager, had 
considerable engineering abilities, and one of his 
successful undertakings was the remodelling in 1775 
of an old Newcomen engine, erected about 1730. 
This engine had been abandoned, but was purchased 
for about 4001. for the Dolcoath mine. The elder 
Trevithick supplied new self-acting valve gear, he 
replaced the granite slabs of the original boiler, 
by semicircular iron plates, and the cylinder was 
placed on an independent foundation ; this may be 
considered the first step in the use of high-pressure 
steam. About 1776 Watt made his appearance in 
Cornwall, and laid the foundation for the consider- 
able business his firm carried out in mine engines, 
he also laid the foundation for the animosity that, 
established with the father, was to be continued 
with the son through almost the whole of the career 
of the latter. 

When eighteen years of age Trevithick was 
employed in a responsible position under his father 
at the Stray Park mine, and within five years he and 
Bull had entered into direct competition with Watt 
by erecting new engines and altering old ones, 
being paid for their work by a percentage of the sav- 
ing he was enabled to effect. In 1797 Trevithick was 
in practice as a mechanical engineer, supplying 
machinery, and having mechanics at work in at 
least twenty mines ; he was then steadily working his 
way to high-pressure engine construction, and stand- 
ing up to the long costly fight over patent rights 
with his rivals, Boulton and Watt. In 1800 he 
built a high-pressure portable steam engine for 
one of the Cornish mines; another he sent to 
London, and the same year he built the first high- 
pressure steam whim. A whim of the same type 
was still working in 1869 in the original form, re- 
newals having been careful copies of the parts re- 
moved. This engine was furnished with steam 
from a cylindrical boiler with an internal flue, and 
furnished steam at 25 1b. per square inch. Previous 
to this date he had made several working models of 
road locomotives, one of which still remains in the 
South Kensington Museum; but it was in 1800 
that he commenced the construction of the first 
steam carriage. On Christmas Eve, 1801, the 
first run was made with this machine, to the 
mingled astonishment, delight, and fear of the pas- 
sengers. At the same time Trevithick and Vivian 
became partners and journeyed to London to 
obtain a patent for the steam carriage. The lead- 
ing features of this machine, for which a patent was 
granted in March, 1882, were a cylindrical wrought- 
iron boiler, with a return flue, a vertical cylinder 
partly incased in the boiler, a steam jet in the 
chimney, and a feed-water heater placed around 
the exhaust pipe. The working pressure was about 
60 1b. to the inch. Trevithick at this time was work- 
ing hard at the design and construction of engines to 
propel themselves and draw loads upon the common 
roads, and which were at the same time available 
for various other purposes. In the summer of 1802, 
he describes the trial of such an engine fitted with 
a 10 in. pump having a 4 ft. stroke, and working up 
to 145Ib. pressure of steam furnished from a cast-iron 
boiler with an internal flue, and in the beginning 
of 1803 he supplied an engine with a cylinder 
ll in. in diameter and 3}ft. stroke, to a gun 
factory in London for boring cannon. The great 
success of this revolution in the use of steam 
began to attract much attention, and offers of 
large sums were made to Trevithick for frac- 
tional interests in the patent of 1802. In 1804 
the first tramroad locomotive in Wales was 
tried, and in a letter referring to this engine 





Trevithick describes the advantages he derived from 


using the exhaust steam as a blast in the chimney. 
It was about this time that Boulton and Watt, 
opposing bitterly Trevithick’s high-pressure system, 
attempted to obtain an Act of Parliament to prevent 
more engines on this plan being made, on the ground 
that the ‘lives of the public were endangered.” 
At the beginning of 1805 there were a large number 
of factories occupied in making high-pressure 
engines under Trevithick’s instructions, and the 
district of Newcastle-on-Tyne appears to have had 
many in use. About the same date he con- 
structed a travelling steam crane for the West India 
Docks for unloading ships, transferring cargo and 
hoisting it into warehouses, and having provision 
for driving a pump in case of fire. Want of space 
| prevents us from following Trevithick in his pro- 
gress with high-pressure locomotive engines in the 
north of England, and we cannot do better in 
reference to this part of the subject than quote an 
extract from the columns of this journal published 
in our issue of March 27, 1868: ‘‘ Trevithick was 
the real inventor of the locomotive. He was the 
first to prove the sufticiency of the adhesion of the 
wheels upon the rails for all purposes of traction on 
lines of ordinary gradient, the first to make the 
return flue boiler, the first to use the steam jet in 
the chimney, and the first to couple all the wheels 
of his engine.” Besides locomotives, rolling mill 
engines, pumping and hoisting engines, c., 
Trevithick turned his attention with success to the 
construction of steam dredgers, subsequent to his 
having employed a water wheel at Blackwall to 
break up the bottom at the entrance of the East 
India Docks. In 1806 he entered into negotiations 
with the Trinity Board to raise from the bed of the 
Thames, 500,000 tons of ballast annually, at a price 
of 6d. a ton, and during a period of twenty-one 
years. At this date his steam dredgers were in 
successful operation, the first of a class of machines 
that have since his time found extensive applica- 
tion all over the world. At the time when Trevi- 
thick was actively employed in dredging the 
Thames and in working his engine patents, a com- 
pany called the Thames Archway Company was 
endeavouring todriveatunnel inacross the bed of the 
river, below London Bridge ; after several failures, 
Trevithick was requested to take the matter in hand, 
and he worked at it for nearly two years, with the 
actual result of driving the driftway from the 
south bank to within 70 ft. of the north side. At 
that point the water broke in, and the work was 
ultimately abandoned through dissensions of the 
|company. In 1808 Trevithick became joint patentee 
with Robert Dickenson for the invention of iron 
tanks, and he published a pamphlet about the same 
time, describing the advantages of water ballast, 
and the manufacture of iron buoys; he speedily 
found an application for this new branch of in- 
vention by employing iron tanks in raising sunken 
vessels. Tanks led on to ship construction, and 
ships to floating docks, and in a comprehensive 
specification, dated 1809, filed by Trevithick and 
Dickenson, we find minute descriptions of a 
wrought-iron floating dry dock, of iron ships, iron 
tubular masts and spars, composite vessels, and ap- 
pliances for heating and bending timber to any re- 
quired form. About the same time he submitted 
proposals for fitting his high-pressure engines on 
board ship as a means of propulsion, by means of a 
paddle-wheel. Subsequently one of his patents 
describes a screw propeller, which ‘‘ may be made 
to revolve in the water at the head of a ship, or at 
the stern, or on each side.” The marine boiler 
patented in this specification was to be constructed 
of ‘‘a number of small perpendicula~ *ubes closed 
at the bottom, but all opening a. top into a 
common reservoir, from whence they receive their 
water, and into which the steam of all the tubes is 
united.” P 

It is a very remarkable fact and illustrative of 
the high order of genius possessed by Trevithick, 
that in all his patent specifications and in most of 
the very numerous descriptions he gave his friends 
of his new inventions, he showed a clear perception 
of mechanical devices, that were in a subsequent 
generation to receive vast developments. Probably 
he never suggested or carried out an unpractical 
idea ; on the contrary, his capacity for embodying 
his inventions was limited only by the means at 
his disposal for putting them into execution. 

Before passing on to some of the more salient 
features of Trevithick’s career, which may be said 
to terminate with his unlucky determination to go 
to South America, we may notice briefly some of 
his more miscellaneous inventions. Among these 
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were a stone-crushing mill with cast-iron rollers, 
driven by one of his high-pressure engines ; 
iron rolls for crushing sugar cane, and grinding clay 
for china manufacture. He also busied himself 
in improvement in blast furnaces, copper smelting, 
brewery plant, breakwater construction, and rock- 
boring machinery. 

Debts and other difficulties constantly attended 
Trevithick, and in 1809 a distress warrant levied on 
his property swept away a valuable accumulation of 
drawings, models, and manuscripts which were all 
irretrievably lost, so that it is only since 1812 that 
a complete record of his work remains. In that year 
we find him applying steam power to thrashing ma- 
chines, and hiring out and selling engines for saw- 
ing, chaff-cutting, reaping, and grinding, as well as 
for ploughing and working his digging machines and 
harrows. Six years earlier, as we have seen, he 
had experimented with traction engines, when he 
hauled four wagons, each loaded with 24 tons, and 
carrying seventy men, fora distance of about ten 
miles at a speed of four milesan hour. These promis- 
ing experiments he abandoned in consequence of 
the indifference shown in them, although, as he tells 
us, great curiosity was evinced, and the trial referred 
to was carried out in the presence of 10,000 spec- 
tators. In the same year he was building engines for 
driving sugar mills in the West Indies, designing a 
traction engine also for the West Indies, for travel- 
ling from plantation to plantation, in which no con- 
densing water was required, and also a thrashing 
engine for Lord Dedunstanville in Cornwall. The 
following year we find him busy adapting a plough- 
ing engine for pumping water out of the foundations 
for a new bridge at Exeter, as well as making 


other engines for the West Indies, preparing for a | 


number to be used at the Plymouth breakwater, 
and constructing thrashing machines which appear 
to have been very successful, since the first he 
erected was worked by a labourer for eighteen 
months without requiring any repair; the duty 
obtained with them averaged 1000 sheaves an hour, 
with 25 lb. of coal. Several of these engines were 
kept at work for many years, some as recently as 
1854. About the same time, or probably a little 


earlier, Trevithick was busily occupied with design- 
ing and constructing high-pressure pumping engines 


of a more developed type. Indeed about 1812 the 
Wheal Prosper mine in Cornwall was supplied with 
an engine working at a pressure of 100 lb. to the 
inch, with a cut-off ranging from one-eighth to 
one-quarter. Steam was supplied to this engine 
from two wrought iron boilers, 3 ft. diameter and 
40 ft. long. A larger one was built for the Herland 
Mine in 1814, working at 150 lb. pressure, supplied 
from internally fired boilers, 5 ft. 6 in. diameter 
and 40 ft. long. It is worth remarking that these 
boilers were made from hammered plates 3 ft. 
long and 1 ft. wide. Various other engines of 
this class were fitted up about the same time ; 
at Saltram, Tavistock, Beeralstone, the Fowey 
Consols Mine, Treskerly, Poldice, &c. One en- 
gine made in 1812 for the Old Wheal Dannel 
Mine, was working there as lately as 1865. Between 
1812 and 1816, Trevithick was much occupied in 
building pumping engines for Peru, and indeed he 
had shipped in 1814 no less than 16,000/. worth of 
machinery, including nine pumping and winding 
engines, ore reducing mills, &c. Two of these 
engines were at work in 1872, supplied with steam 
from the original boilers, 5 ft. 6 in. in diameter, 
30 ft. long, and ;, in. thick ; they were then worked 
at 40 lb. pressure. Inthe mining venture for which 
this machinery was destined, Trevithick embarked 
with golden anticipations of realising 100,0001. a year 
from his share. These anticipations were never 
realised, indeed the whole scheme fell to the ground 
after years of labour and expenditure on the part 
of the great inventor, whose brilliant career was 
fatally interrupted by this enterprise. 

In the autumn of 1816, Trevithick left Cornwall 
in a South Sea whaler, and reached Lima in Feb- 
ruary, 1817. Four years hard work atthe Peruvian 
mine terminated disastrously, and from various 
causes, in 1821 Trevithick found himself pen 
niless in Lima: thence he was sent to Bogota 
in Colombia, on a special mission for Bolivar, 
the republican governor of Peru, but stop- 
ping at Guayaquil he heard rumours of rich 
mines in Costa Rica, and made his way thither. 
Four or five years he spent there with no success, 
but doubtless much rough adventure, and in 1826 
or 1827 he left the mines to find a new route over 
the Cordilleras to the Atlantic coast, a task accom- 
plished in about three weeks, in the face of almost 


insurmountable obstacles. Making his way to Car- 
thegena, he fell in with the late Robert Stephenson 
when in dire distress, by whom he was but 
coolly received ; Stephenson, however, gave him 
money to return to England, where he arrived in 
October, 1827, having thrown away eleven of the 
best years of his life. Probably demoralised by his 
adventurous life abroad, and quite without means, 
Trevithick could not restrain from invention, nor 
hold aloof from the Patent Office, the fees of which 
he probably found friends to advance. In 1827 he 
patented a recoil gun carriage in which ‘‘ the recoil 
lifted a weight smoothly and without friction ; the 
gun and weight were held in the position arrived at 
by a catch until the gun was loaded and ready to 
fire again.” An invitation from Holland to advise 
on engineering works suited him well, although 
he had to borrow the money to pay for his journey. 
Very soon he elaborated a scheme for land reclama- 
tion in that country, and a drainage company was 
formed in London on the strength of his represen- 
tation, Messrs. Harvey and Co., of Hayle, receiving 
orders to construct pumping engines ; but although 
this was completed and shipped, the company went 
to pieces, and the enterprise was abandoned. 

Only afew more years were to be allotted to this 
great and erratic genius, and they produced many 
pregnant inventions far in advance of the time, and 
anticipating with more or less closeness engineering 
practiceof thepresent day. These inventionsreferred 
to tubular boilers, superheating steam, surface con- 
densers, warming and ventilating apparatus, marine 
and locomotive engines, and water jet propulsion, 





| while ten months before his death he submitted a 
| scheme for the erection of an iron column 1000 ft. 
high to celebrate the passing of the Reform Bill. 
| Living during the close of his life among strangers, 
|} and in the utmost penury, Trevithick died in April, 
| 1833, almost unnoticed. That he did not arrive at 

wealth and honour was due to the weaknesses of his 
| private character, which overwhelmed his great 
|genius as an engineer. But in spite of his 
failure of success, he looked back with satisfac- 
|tion upon his busy and useful life, as is 
| proved by the following paragraph he wrote to a 
friend a few months before his death: ‘‘ I have been 
| branded with folly and madness for attempting 
' what the world calls impossibilities, and even from 
| the great engineer, the late Mr. James Watt, who 
| said to an eminent scientific character still living, 
| that I deserved hanging for bringing into use the 
| high-pressure engine. This so far has been my 
| reward from the public ; but should this be all, I 

shall be satisfied by the great secret pleasure and 

laudable pride that I feel in my own breast, from 
|having been the instrument of bringing forward 
| and maturing new principles and new arrangements 
| of boundless value to my country. However much 
|I may be straitened in pecuniary circumstances, 
|the great honour of being a useful subject can 
never be taken from me, which to me far exceeds 
riches.” 

These words, written fifty years ago, at the dreary 
close of a great career, have borne testimony up to 
the present time against the indifference and preju- 
dice which, engendered by contemporaneous profes- 
sional animosity, have been handed down through two 
generations. To Watt and Stephenson, monuments 
and memorials abound ; to Trevithick, who possessed 
a bolder genius, a more brilliant and fertile inventive 
brain than either, there has been nothing till to-day 
but an unknown grave, except that his memory has 
been kept green in the hearts of Cornish men. 
No more praiseworthy effort to restore a great name 
to its proper place, and to repay the debt which the 
world has so long owed, has ever been made than 
that which is now at work to establish a fitting 
memorial to Richard Trevithick. 








THE INSTITUTION OF CIVIL 
ENGINEERS. 

THE annual meeting of the Institution of Civil 
Engineers was held on Tuesday last, under the 
presidency of Sir W. G. Armstrong, when the re- 
port for the year was read, and the election of 
officers took place. Mr. James Brunlees was chosen 
as President, and Sir Joseph W. Bazalgette, Sir 
Frederick J. Bramwell, Mr. E. Woods, and Mr. G. 
Barclay Bruce as vice-presidents. The roll of the In- 
stitution showed a net gain for the yearof 148 names, 
which has increased the aggregate of all classes to 
8385, irrespective of students. This total is made 
up of 20 honorary members, 1307 members, 1536 
associate members, and 522 associates. During the 








year 36 associate members and 1 associate have been 
transferred to the class of members, and 10 asso- 
ciates to the class of associate members. The result 
of the elections is the addition to the Institution of 
3 honorary members, 48 members, 180 associate 
members, and 7 associates ; 90 names have been 
removed from the books, of which 53 are to be found 
in the obituary ; among others we notice those of 
C. E. Amos, T. Aveling, A. Lyman Holley, Charles 
May, W. Menelaus, J. Scott Russell, L. Schwendler, 
and Sir W. Palliser, men who had stood in the fore 
front of the engineering world for years, and who 
will not easily be replaced. 

The publications of the Institution still rank as 
its most important production, constituting the 
tangible and useful result of its labours, and the 
ground upon which its claim is mainly based to the 
consideration of the profession. The ‘ corre- 
spondence ” appended to the reports of discussions 
has been largely developed ; it was originated with 
the idea of eliciting opinions from persons known 
to be well acquainted with the subjects brought 
foward, but ws had no opportunity of giving their 
views orally, and has largely increased as the 
nature of the debates has acquired a more contro- 
versial tone, due to the presentation of papers 
dealing with principles rather than the descriptions 
of executed works. Of the papers read during 
the last session, special interest was excited by 
‘* The Theory of the Gas Engine,” by Mr. Dugald 
Clerk ; ‘‘ Refrigerating Machinery,” by Mr. J. J. 
Coleman ; and ‘‘ Coal Washing,” by T. F. Harvey, 
all of which appear high in the premium list. 
Many other papers of interest have been selected 
for printing without being read, and although there 
has been no discussion upon them, they form a 
permanent record of engineering practice. The 
library has recently been compared with the cata- 
logue. It contains 18,302 volumes, of which 345 are 
collections of tracts containing on an average about 
fifteen each. The serial publications are 349 in nuin- 
ber. In 1850 there were 3300 volumes in the library ; 
in 1865, when a new catalogue was issued, the 
number had grown to 5500, showing an average 
increase of 140 a year. At the commencement of 
1880 the books were again counted and the number 
proved to be 15,900. The present annual increase 
is about 800 volumes. During the last year there 
have been some valuable donations, notably a com- 
plete collection of official reports on Italian Public 
Works presented by the Italian Government ; a 
series of lectures delivered at the Ecole des Ponts 
et Chaussées, Paris; a set of the most recently 
published papers on Belgian State Railways and 
Inland Navigation; and a number of American 
State documents. We notice that the Institution 
presents free copies of its publications to some of 
the larger provincial libraries and public institu- 
tions, so that in many cases its papers and discus- 
sions are open to those who have not the oppor- 
tunity of receiving them by right of membership. 

The Institution is to be congratulated on the 
efforts of its executive, gradually and persistently 
to bring about much needed changes in the organi- 
sation of the corporate body, as well as in the 
administration ; the successful issue of these efforts 
have left little to be wished for, or that could be 
changed for the good of the Institution. Only in 
one respect, indeed, is there any need for reform— 
the mode prescribed by the rules of the body for 
personal voting. The majority of the members of 
the Institution reside either in the provinces or 
abroad, and are, therefore, practically unable to 
have any voice in the election of officers, or in 
deliberations upon important matters of adminis- 
tration, such as have of late years been before the 
Institution. There can be no reason, except the 
existence of a very inconvenient stipulation in 
the charter why all members—at all events those 
residing in the United Kingdom—should not 
possess the same facilities for voting as members 
living in London. Elections and other proceedings 
in which the recording of votes is necessary, will 
be truly representative only when ballotting papers 
transmitted through the post, are recognised. 

The financial condition of the Institution is as 
usual matter for congratulation. The income for 
the year amounted to 12,898/., while the capital 
and trust fund receipts were 3527]. and 4311. The 
general expenditure was 12,788I., including 15001.,’ 
on account of repairs and decoration of the 
premises, as well as 5806/. the cost of produc- 
ing the four volumes of Minutes of Proceedings 
that have been delivered to members during 
thecurrent year. The ordinary expenses of the 
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establishment were 1632/., and salaries and wages 
2566l., the balance in hand at the end of the year 
being 963/. or 193/. more than at the commence- 
ment. A legacy of 1500/. (less duty) has been left 
to the Council by the widow of Mr. Henry Robinson 
Palmer—well known to the last generation of engi- 
neers as Telford’s chief assistant—for the foundation 
of a scholarship at Cambridge University, tenable 
by the son of a civil engineer who may need help, 
and who should be nominated by the Council of the 
Institution. 

A society blessed with ample funds and an active 
executive, should have little cause for anxiety, but 
a successful past demands an equally successful! 
future, and 6o we find the Council still canvassing 
for communications of a complete and compre- 
hensive character. A list of thirty-eight subjects 
is published to show how catholic is the taste of 
the Institution, and to serve as hints to members 
and others whose position or experience has given 
them special opportunities of acquiring knowledge 
in any of the many branches of engineering science. 
It is not only to the esprit de corps of the members, 
or to their zeal for the diffusion of knowledge that 
the Council appeals, for it sets forth a list of annual 
premiums, medals, and prizes at its disposal for 
approved original communications amounting to 
the value of 457/. Looking to the number of 
members, and particularly the large proportion 
of young life, much of which is engaged in active 
research of some kind or other, there should be no 
lack of valuable contributions. To Mr. James 
Forrest the Institution is as usual indebted, for 
the individual services so freely and untiringly 
rendered to its members, and to the admirable 
manner in which its business is conducted, and its 
Transactions published. It appears to us that every 
year, the welfare and[prestige of the Society become 
more and more dependent upon its secretary. 





THE CRYSTAL PALACE ELECTRIC AND 
GAS EXHIBITION. 

Tue Electrical Exhibition at Paris continued late 
into the autumn of 1881, and scarcely was it closed 
before active preparations were made for that at 
the Crystal Palace. From midwinter to early 
summer exhibitors did duty at Sydenham, and then 
many were called away to Munich to maintain 
their claims to precedence in Germany. And now, 
again, almost before they have fairly returned, the 
Crystal Palace Company urges them to repeat the 
show that last winter proved so remunerative to 
the shareholders and so attractive to the public. 
But there is a limit even to the patience of inventors 
and to the rivalries of electricians, and consequently 
most of the leading companies are not represented 
at the Palace. Besides, many things have: hap- 
pened since the spring ; several millions of pounds 
sterling have found their way from the pockets of 
the public into those of patentees, and of their 
friends the promoters, and systems of electrical 
illumination, which then had little beyond their 
merits, or the eloquence of their authors, to support 
them, are now upheld by rich corporations. These 
reasons of themselves would be sufficient to account 
for the absence of many of last year’s exhibitors, 
but there is a still more powerful one to be found 
in the operation of the Electric Lighting Act, which 
has po se a host of applications for Provisional 
Orders, and all manufacturers that are prepared to 
do business on a large scale, have their attention set 
upon schemes which they hope will prove more 
profitable than instructing the public. To make 
up the deficiency in the electrical part of the 
exhibition, and to stimulate the feeling of compe- 
tition that always attracts the public, recourse has 
been had to gas; the Palace has been equally 
divided between the two illuminants, and a fair 
field offered to each in which to vie with its rival. 
The manufacturers of gas lighting apparatus have 
responded warmly to the challenge, and all the 
well-known firms have already commenced pro- 
ceedings with an energy that should command 
success. The south nave and its precincts, which is 
the area allotted to gas, is a blaze of light, every 
noted burner, and some that have only lately been 
brought before the public, being represented. The 
north nave on the other hand is, for the present, 
almost dark, and although the catalogue presents a 
very respectable list of firms who are eventually to 
join in its illumination, most of them have yet failed 
to give any sign of their presence. 

eferring our notice of the electrical exhibits 
until they shall be more complete, we shall confine 





our remarks this week to the older and more suc- 
cessful competitor, gas, and shall begin our exami- 
nation at the junction of the south nave with 
the centre transept, where we enter one of the 
areas lighted by the Siemens Patent Gas Com- 
pany. As it is little more than two months since 
we illustrated and described the new regene- 
rative gas burners of Mr. Frederic Siemens (see 
page 328 of the present volume), it will be need- 
less to do more than recall to the minds of our 
readers the fact that they depend for their action 
upon the temperature of the gas and air being 
raised, while on their way to the point of combus- 
tion, and upon an intense heat being maintained 
in the neighbourhood of the flame. During com- 
bustion thehydrogen, carbonic oxide and carburetted 
hydrogen in the gas are consumed without giving 
light. The hydro-carbons, however, under the high 
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temperature, set free a portion of their carbon, 
which is raised to a brilliant incandescence, and 
affords the illuminating power. As the temperature 
increases so does the brilliancy of the flame, which 
at 2550 deg. Fahr. assumes a very white hue. 
The Table of figures accompanying the notice to 
which we have referred, shows that the power 
of the lamps varies from 5.3 to 7.13 candles for each 
cubic foot of gas burnt per hour. There are 
sixteen lamps suspended in the south nave, each 
consuming 85 to 90 cubic feet of gas per hour, 
and each giving a light of about 600 candles. The 
cost of their gas per hour, at 3s. per 1000 ft., is 3d. 
each, or 4s. for the whole of them. The roof of the 
concert room is lighted by three lights of a similar 
size, and also by five smaller lamps, each consuming 
55 cubic feet per hour, and giving 330 candles 
light. The hourly cost of the latter is 1.8d. each. 
Those who have not seen the Siemens burner since 
it was shown at the Smoke Abatement Exhibition, 
will notice with pleasure the great improvement 
that has been made in its appearance by the removal 





of the two unsightly side flues by which it was 
formerly disfigured. The chimney, instead of being 
bifurcated and led outwardly to the lower part of 
the burner, is now carried down its centre, and, as 
its diameter is considerably reduced a short distance 
above the flame, the lower portion is scarcely notice- 
able. Of course this does not remove the old 
objection that the massive body of the burner is 
of considerably larger diameter than the annular 
flame, and that consequently there isa large area 
of floor space below the lamp that is only lighted 
by reflection from the under side of the cover. 

In close proximity to the Siemens Company 
we find Messrs. William Sugg and Co., Limited, 
who maintain their reputation and continue their 
enthusiastic advocacy of the cause of gas by 
the largest and most complete display in the 
Palace. At the north end of their stand they 
show a four-ring argand lamp, said to give a light 
equal to 1000 candles. It is mounted upon a pillar 
and enclosed within a large lantern of ambitious 
design. The burner does not greatly differ from 
Mr. Sugg’s former multiple argands, except that 
the outer ring is placed nearer to the enclosing case 
of perforated brass than is usual, so that part of 
the heat is conducted downwards, and transmitted 
to the air that enters through the fine holes. The 
metal chimney descends to within a short distance 
from the top of the flames, and is bell-mouthed ; 
this has the effect of causing the flames to converge 
at their upper edges, and forma solid mass. Along 
each side of the nave there are suspended ten of 
Sugg’s flat flame lanterns. In each lantern there is 
a central gas pipe from which there branch a number 
of subsidiary pipes, each terminating in a burner. 
These are arranged in three concentric circles, and 
when unlighted the whole presents a general resem- 
blance to a carefully trained flowering shrub, with 
a flower at the end of each stalk. The resemblance 
is rendered the more striking by each burner being 
provided with one of Mr. Sugg’s gas governors, 
which, of course, considerably increases its size. 

Several forms of measuring and testing apparatus 
are exhibited, among which is Professor Vernon 
Harcourt’s pentane photometrical apparatus. In 
this it is sought to replace the usual standard candle 
by a more reliable gaseous illuminant, produced by 
the diffusion of a known quantity of pentane, a 
highly volatile hydro-carbon, in a measured body of 
air contained in gas holder. If the carburetted air 
thus prepared be burnt at a given rate, due 
corrections being made for the temperature and 
barometric pressure, a light is obtained that is con- 
stant, and that can always be reproduced without 
uncertainty. In addition to these there is shown 
Sugg’s improved photometer, and also his portable 
photometer for testing electric and other large 
lights when in use or out of doors. The latter is ex- 
ceedingly simple, and is formed on the well-known 
plan of reflecting two circles of light, one from the 
source to be tested, and one from a standard lamp, on 
to a ground glass screen. The whole is enclosed in’a 
box on wheels, which can be moved down the street 
until a position is found where the two circles of 
light are of equal brilliancy. By measuring the 
distance of the larger light from the apparatus, its 
photometric value can be easily calculated. Besides 
these, Mr. Sugg shows his self-registering and other 
gauges, experimental meters, ventilating lights, 
Christiania governor burners, London argand 
burners, and a great variety of elegant fittings, all 
of which are well known to the public. 

Next in order comes the standof Messrs. Henry 
Greene and Son, whose exhibits are confined chiefly 
to ornamental gas fittings. They have, however, 
two novelties; the first is a hydrostatic gas 
governor in which the usual diaphragm or floating 
valve, is replaced by a hollow float resembling a 
buoyant gas-holder. This float rises and falls with 
the gas pressure within it, and in so doing opens or 
closes the valve which commands the inlet to the 
pipe from which the consumption takes place. The 
second novelty is an exceedingly simple form of 
regenerative gas burner, and is intended to adapt 
the principle first worked out by Mr. F. Siemens to 
domestic illumination. The lamp consists of an 
ordinary argand burner with its chimney enclosed 
within a second chimney, or cylindrical glass enve- 
lope, of larger diameter, but shorterin,length. The 
outer chimney descends below the air inlet of the 
burner, and is closed at the bottom by a cap, 
whence it follows that the air needed to support 
combustion must of necessity be drawn down 
between the two glasses before it can reach the 
flame. In its passage it becomes greatly heated, and 
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consequently the temperature and brilliancy of the 
flame which it feeds, is increased, the gain being 
stated to be 30 per cent. A few minutes’ observa- 
tion of a newly-lighted burner shows a gradual 
lengthening of the jet as the glass becomes heated, 
and an improvement in the form of its edges ; after 
a time, however, a whitish deposit takes place on 
the inner side of the central glass, which greatly 
obscures the light, and more than counteracts the 
increased illumination. We noticed this effect on 
all the regenerative lights except Siemens’, which 
were hung too high for minute examination, and, 
unless a remedy can be found for it, we fear it will 
greatly detract from their value. 

Mr. George Bower, of St. Neots, Hants, shows 
in the Birmingham Court, specimens of Mr. 
Grimston’s regenerative burner, and of the Lewis 
incandescence burner. The former will be easily 
understood by reference to the Figs. 4, 5, and 6 on 
page 601. The great distinction between it and 
the Siemens lamp will be seen at a glance to be that, 
while the flow of gas,and air in the latter is 
upwards, and consequently the body of the burner 
is below the flame, in the former both gas and air 
travel downwards to the igniting point through pas- 
sages- whose shadow is projected upwards, and 
therefore is not perceived. The gas supply pipe a 
is connected to a distributing chamber, from which 
there proceeds a cluster of brass tubes a’ a’ (Figs. 
4 and 5) which form the burner. The issuing jets 
combine in the form of an inverted convolvulus 
with serrated edges, and the products of combus- 
tion escape upwards between the casings b and k. 
The air enters through the tubes ¢ c, which are sur- 
rounded by the escaping gases, and is highly heated 
in its passage through them, before it is delivered 
into the central space partly occupied by the gas 
pipes a' at. The current then turns downward, 
parting with some of its heat to the gas, and emerges 
at the bottom in the centre of and around the 
flame. The burner is lighted by opening the 
hinged glass cover d, which fits practically air- 


tight, so that all the air needed to support com- | 


bustion must enter in the way we have indicated. 
The lamp attains its full brilliancy ina few minutes, 
by which time a temperature of 1000 to 1200 deg. 
Fahr. is imparted to the air current. The draw- 
ing represents to a scale of 3 in. to the foot a 5-ft. 
burner, whichisstated to furnish a light of 30candles. 
The installation in the Birmingham Court at the 
Palace is very successful, and gives a steady and 
agreeable illumination. If the anticipations of the 








chambers B and E are concentric, and in the latter 
they are one above the other. The air under 
pressure arrives by the pipe D and descends by the 
| pipe C to the jet S, becoming heated in its passage. 
| A portion of it, however, branches off by the pipe T 
}and descends into the chamber B. The gas is 
| supplied by the pipe F, and enters in regulated 
| quantity the chamber E. From E four vertical 
| tubes conduct the main portion of the gas to the 
| ring S, which forms the jet. A portion of it, how- 
| ever, passes from the supply pipe into the chamber 
| B, which thus becomes charged with gas and air, 
| which, issuing in jets mm, serves to heat the air 
supply pipe C. The whole is enclosed in a casing 
| M that operates as a chimney, having at the top | 
| lateral apertures Z by which the products of com- 
| bustion escape. At the bottom the casing termi- 
nates in two concentric truncated cones, connected 
| by cross tubes J. _ From the orifice of the inner 
| cones there depends a platinum netting, which sup- 
| ports the basket of magnesia. Into this basket the 
jet flame plays, raising it to incandescence and 
| producing the light. The products of combustion 
| ascend the annular passage P, whilst air entering 
| by the cross-tubes J becomes heated, and aids in 
| supporting the combustion of the jets m. The 
process of producing the threads is as follows : 
| Calcined magnesia is rendered plastic by admixture 
| with acetate of magnesia, and is moulded intoa 
| thread by being forced from a cylinder through a 
| die. The thread is wound in basket-like form on a 
mandrel, and the baskets are dried to drive off 
peor acetic acid. In neither of the figures is the 
| magnesian basket shown, but only the supporting 
| cage. 





Each basket lasts forty hours in use, after 
| which time it needs to be renewed, as the brilliancy 
| of the illumination declines. The light is of a rich, 

warm tone, and approaches more nearly to that of gas 
| than to that produced by electricity. A very high 
| degree of efticiency is claimed for the new Jamp vary- 
| ing from 160 candles with 17 ft. of gas to 450 candles 
| with 42 ft. This does not include the expenditure 
|in the Otto motor that drives the air compressor, 
| which, however, should not be great, as a half-horse 
engine supplies 30 lights at the Palace, and has 
power to spare. An important feature, that must 
not be lost sight of, is that it is only the calorific 
| power of the gas that is utilised, and consequently 
| very cheap forms of gas, such as water gas, may 
'be employed in the Clamond lamp very econo- 
|mically. Two other forms of incandesence lamp 
,are promised in the catalogue, but at the time of 





inventor that his burner will be found suitable for our visit to the Exhibition they were not in po- 


enlightening their customers, Messrs. Sugg and Co. 
are offering a gauge, which shows at a glance the 
consumption of the burner to which it is applied. 
It consists of a vertical tube closed at its upper end, 
and connected at the bottom to the gas supply. 
Within the tube there is a very light piston, 
with a finger that passes through a slot cut length- 
wise of the tube, and plays over a scale marked on 
the outside. The whole is enclosed in a glass pipe 
or cylinder, from which there is a connexion to the 
burner. The gas entering the inner tube raises the 
piston a certain height, varying according to 
the pressure, and escapes through the slot into the 
glass pipe and away to the burrer. Thus the height 
to which the piston is elevated is a measure of 
the length of the slot available for the passage of 
the gas, and consequently of the flow. It is not to 
be supposed that the indications of the gauge are 
strictly accurate, but they serve as a rough test that 
will distinguish between bad and good burners, and 
enable users to learn whether gas is passing through 
their jets without being properly consumed. 

Of all the schemes that has been laid before the 
public for the improvement of the gas supplied to 
them before it is burnt, that of the Albo-Carbon 
Light Company is the only one which appears to 
have obtained any commercial success. As shown 
in the Pompeian House at the Palace it produces a 
very pleasing effect. The flames are white, steady, 
and brilliant, and their illuminating power is beyond 
dispute. The process consists in returning tothe gas, 
just before it reaches the burner, the naphthaline 
that is extracted before it leaves the works. This 
is a white hydro-carbon which, if not previously 
removed, very easily separates from gas at ordinary 
temperatures, and deposits itself in the mains, 
with the result of partially choking them. In order 
tu effect its recombination it is placed in a spherical 
copper vessel, which is kept warm by heat from the 
burner, and the gas is made to pass over it, and in 
so doing to again become charged with it. Un- 
fortunately the copper sphere does not easily lend 
itself to artistic treatment, except when surrounded 
with a considerable number of burners, so that 
hitherto the light has not made much progress for 
domestic purposes. 

Apparatus for making or utilising oil gas is 
exhibited by the Portable Gas Apparatus Company 
and Pintsch’s Patent Lighting Company. The 
former firm offer plant for the illumination of 
country houses by the vapour of gasoline mixed 
with air. The fluid is distilled by the heat of a jet 
of its own gas, and not by the passage of a stream 


domestic use prove to be correct, there should be | 
a large field of usefulness before it. | 

In the same court the Lewis incandescence burner | 
is exhibited. In this the light is produced by the 
flameless combustion of gas in contact with pla- 
tinum gauze, which is thereby raised to a state of 
incandescence. Referring to Fig. 3, on page 601, 
it will be seen that the burner consists of a central 
nozzle c! through which a jet of air is forced 
under pressure. Around the jet is an annular space 
supplied with gas, which is drawn upwards into a} 
mixing chamber, where it is further diluted by air 
that enters through the two side tubesc*. The whole 
forms a Bunsen blowpipe which projects its blast into 
the gauze cap a above. The combustible mixture 
is first lighted above the platinum, and when the 
latter has become sufficiently warmed, the flame is 
turned down until it disappears, and the metal 
starts into incandescence. A ring of non-conducting 
material a! is placed between the glowing metal and 
the body of the burner to prevent the heat tra- 
velling downwards. The burners at the Palace are 
stated to give a light of 50 candles with an expen- 
diture of 10 ft. of gas per hour, but at the time of 
our visit the illumination seemed to be considerably 
below this, as the metal was far from white hot, 
indeed, little more than bright red. 

The adjoining court, the Chinese, is illuminated 
by the Clamond incandescence light under the 
superintendence of M. E. Servier, of Rue de 
Maubeuge, Paris. This burner is an oxyhydrogen 
lime light, in which atmospheric air is substituted 
for the pure oxygen, and a basket of magnesia 
threads for the pencil of zirconia or lime. In 
order to render this possible it is necessary to 
supply the air at a slight pressure, 1.3in. of water, 
and to raise it to a high temperature, partly by 
placing the supply tube in the current of the hot 
products of combustion, and partly by the use of 
special heating jets of gas. Figs. 1 and 2 show 





two forms of the Clamoud burner, differing little 
from each other, except that in the former the! 


sition. 

Messrs. George Bray and Co., of Leeds, show a 
large assortment of their flat-flame burners in all 
sizes, as well as numerous examples of their lan- 
terns. The Bray burner is perhaps better known 
than any other in the market, and continues to hold 
its place in spite of the numerous others that have 
sprung up of late, each of which is guaranteed to 
use 30 per cent. less gas than its competitors. The 
Bronner burner, exhibited by Messrs. H. Greene 
and Son, is another that has stood the test of time. 


As a proof of the durability of these burners it is | 


stated that the nave of the Crystal Palace was 


fitted with them in 1870, and that although they | 


have been in use ever since, they are as good now 
as when first applied. Besides these, there are 
numerous other examples of flat-flame burners in the 
Exhibition, but unfortunately their performances 
are seldom authenticated in a way that carries con- 
viction. The very flattering testimonials which 
they have received from the friends and customers 
of the inventors are no doubt genuine, so far as 
they go, but they are not evidence in the sense in 
which a lawyer understands the word. If the Crystal 
Palace Company could organise a series of experi- 
ments to demonstrate the relative performances of 
the various burners, and have them carried out by in- 
dependent persons, after the manner pursued in the 
tests made at the Electrical Exhibition at Paris, they 
would add to the value of the show, and do good 
service for the public. It must be remembered 
that gas users are far more at the mercy of manu- 
facturers than purchasers of electric lighting plant ; 
the latter can usually afford to pay for advice 
before they commit themselves to any particular 
system, and every fact and figure bearing on the 
subject is industriously collected and laid before the 
public. But the ordinary gas consumer seldom 
gets beyond the settled conviction that he is 
receiving far less light from his burners than 
he might, and that he does not know what to 
do to remedy the defect. As a step towards 


of cold air through it. The lamp is of the inverted 
|argand type, but we were not able to learn the 
| particulars of its construction. The Pintsch Com- 
| pany do not illustrate their manufacture, but show 
|a compartment of a railway carriage fitted with a 
| cylinder that holds a supply of gas, equal to thirty- 
six hours’ consumption. The cylinder can be filled 
j 


in one minute toa pressure of 901b., the exit of 
the gas being controlled by a regulator that delivers 
| it at a uniform rate until the whole is exhausted. 
| It is stated that nine British railway companies are 
using the light, and that its cost is less than half 
| that of an ordinary oil lamp. The same exhibit 
includes a 9ft. spherical gas buoy with super- 
structure, lantern, and dioptric lens. This buoy, 
when charged with Pintsch’s oil gas to 901b. pres- 
sure, will burn for three months continuously, 
showing a light that is visible for six miles. Sixty 
of these buoys are in use in England and other 
countries. 

There is a striking lack of gas motors at the 
Exhibition. Of the four in the catalogue one is 
not yet in position, and two others, the Otto and 
the Turner, cannot be regarded as novelties, The 
remaining one, the invention of Mr. Ernst Kor- 
ting, of Hanover, is a vertical engine, provided with 
a compressing pump that delivers a charge of 
combustible mixture to the underside of the work- 
ing piston at each revolution. The igniting ap- 
pliance differs from any that we have yet seen, 
and is exceedingly simple. It consists of a finely 
bored jet or nozzle that projects into the combus- 
tion chamber, and has its wide end open to a naked 
light burning in the outer air. Just before an ex- 
plosion the compressed gaseous mixture issues 
through the nozzle, gradually losing its velocity as 
it enters the wider part of the bore, and finally be- 
coming ignited when it meets the fixed light. The 
flame burns into the tube up to that point at 
which the velocity of the stream of gas permits of 
'a continuous combustion. It will there burn as 
‘long as the gaseous mixture is fed through the 
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smail opening, and the products of its combustion 
are allowed to escape at the wide end of the tube. 
As soon, however, as the outlet is stopped by turn- 
ing a tap or shutting a valve, the velocity of the 
stream is diminished, and the flame passes through 
the contracted aperture into the cylinder exploding 
the mixture below the piston. The engine is em- 
ployed to drive a Bower gas exhauster for the pur- 
pose of supplying air under pressure to the Lewis 
incandescence burners in the Birmingham Court. 

In illustration of the manufacture of gas several 
interesting exhibits of apparatus and models are 
promised in the catalogue, but at present scarcely 
any are in position, except that of Messrs. 
Bryan Donkin and Co. This firm shows a pair of 
Beale’s new gas exhausters, designed to deliver 
15,000 cubic feet per hour, and driven by a small 
horizontal engine, the whole being erected on one 
bedplate. As we hope to publish illustrations of 
this apparatus shortly we will defer giving par- 
ticularsfor the present. The remainder of the 
exhibit is devoted mainly to gas valves of various 
kinds, including among them Livesey’s automatic 
anti-dip valve. This is a substitute for the dip 
pipe, the abolition of which has been shown by ex- 
perience to increase the yield of gas, and consists of 
a vertical pipe rising through the bottom of the hy- 
draulic main to a slight distance above the level of 
the liquor; its mouth is covered by a balanced 
cap, resembling a saucepan lid, whose edge or ring, 
when in the closed position, dips into the liquor, 
an fortnsthe seal. A very slight pressure in the 
retort over that in the hydraulic main is sufficient 
to raise the cap, and allow the gas to flow away 
without contact with the tar. 

This for the present concludes our notice of 
the gas section, to which, however, we shall 
probably return when the remaining exhibitors 
have erected their apparatus. In closing we 
may point out that the whole of the gas con- 
sumed, other than that in the permanent pipes 
of the building, passes through a large meter 
shown by Messrs. W. Parkinson and Co. This is 
fitted with a glass front to exhibit the action of 
the Parkinson’s patent three-partition drum, which 
is a simplified form of the original Crossley drum. 
The hourly consumption, when all the lights are in 
operation, is about 5000 ft., which, assuming a light 
of 34 candles to be obtained for each cubic foot, 
would represent an illuminating power of 17,500 
candles. Probably such a flood of gaslight was 
never concentrated on the same area before. 

Next week we shall deal with the few electric 
light exhibits at present in place. 





ALUMINIUM. 

A PARAGRAPH has recently been circulated in the 
daily press announcing a new process by which it is 
said to be possible to manufacture aluminium at 
about one-tenth its present cost. If this should 
prove correct the use of aluminium would probably 
be enormously increased, and a large number of new 
applications of the metal will be found. 

Aluminium is one of the most widely distributed 
metals, and in its combination with silica, one of 
the best known substances, common clay. In 
1827, the late Professor Wohler, of Géttingen, 
discovered the metal by reducing it from its 
chlorate by means of metallic potassium. Its 
present mode of manufacture is by the action of 
metallic sodium or chlorate of aluminium. The 
raw material used is generally the so-called 
‘* bauxite,” a hydrous aluminium oxide or ‘‘ kryo- 
lite,” better known as Greenland double spar. 
The quantities manufactured are very small, and 
the price very high ; in 1867 it was quoted at 2501. 
per ewt., while according to recent reports, its 
value now is reduced to about 501. per cwt., still a 
high price, and it is but natural thatits application 
has hitherto been very limited. That this metal is 
capable of a very much extended use for a variety 
of purposes will be seen when its qualities are com- 
pared tothose of other metals, but the one chief 
difficulty, its costly manufacture, must first be over- 
come. The clean metallic surface of aluminium is 
of a pleasant soft greyish white colour, somewhat 
between that of tin and zinc ; it is harder than tin 
but softer than zine or copper, about as hard as fine 
silver, and breaks with a rough ragged edge. Its 
most striking peculiarity as a metal is its extreme 
lightness. The specific gravity is only 2.5, little 
more than one-third that of iron. Aluminium 
resists atmospheric influences extremely well, and 
if heated to redness oxidises only slightly on the 
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surface. It melts at 1290 deg. Fahr., and for cast- 
ing it a flux is generally added, for which purpose 
chlorate of potash is best adapted. 

The metal will take a high polish and the full 
brilliancy of its surface is between that of silver and 
platinum. Aluminium may be cast, hammered, 
rolled, drawn to wire, or alloyed with other metals. 
Its tensile strength is somewhat less than that of 
zinc, but by hammering cold may be considerably 
increased. Drawn to wire its breaking strain varies 
between 7.3 tons and 8.25 tons per square inch ; 
cast, it breaks at about 7 tons, recast and hammered 
at 8.63 tons, while by cold hammering its tensile 
strength is increased to nearly 13 tons per square 
inch with an increase in gravity to 2.62. It may 
be hammered out to very fine foil, in which form it 
has been sold in considerable quantities. Alloyed 
with most other metals in small percentages, alu- 
minium becomes hard and brittle, with 5 per 
cent. of iron or copper it cannot be worked, with 
10 per cent. of copper it is brittle and hard as glass. 
Excellent bronze is, however, produced by alloying 
copper with from 5 to 10 per cent. of aluminium ; 
this alloy has a specific gravity of about 7.8, is 
harder than gold alloyed for coin; it may be 
hammered and has been largely used for fancy 
articles. Aluminium may be soldered by means of 





special solder compounded of zinc, copper, and alu- | 
minium, the percentage ranging according to re- | 


quirements from 80 of zinc, 8 of copper, and 12 of 
aluminium, to 94 of zinc, 2 of copper, and 4 of 
aluminium. The quality of aluminium to transmit 
heat is about two-thirds that of silver, and its 
specific heat is 0.21; its linear expansion from 
32 deg. Fahr. to boiling point of water is only 
0.0022. 

Its conductivity to the galvanic current is eight 
times better than that of iron; taking copper at 
100, the conductivity of aluminium is 51.3, iron 
between 12 and 14. 

Aluminium resists the action of concentrated 
nitric acid, cold or hot, sulphurous gases and sul- 
phuretted hydrogen do not affect it, but hydro- 
chloric acid, soda or potash lye, dissolve it rapidly. 

Aluminium does not amalgamate with mercury, 
but with tin it forms an alloy which though hard 
is yet ductile and may be found suitable for many 
articles now made of German silver. 

Probably the greatest field for aluminium will 
be as an alloy ; its copper bronze possesses very 
valuable qualities, and if the new process can effect 
all that is claimed, it will doubtless replace many of 
the bronzes now in use. 


THE ENGINEERING LABORATORY AT 
UNIVERSITY COLLEGE. 

From time to time we have called the attention 
of our readers to the good work that is being 
accomplished in the Engineering Department of 
University College under Professor Kennedy, and 
more particularly to the equipment of the labora- 
tory, which has now been in existence some 
four years. This laboratory, the first of its 
kind in the country, is not intended for the 
instruction of the students in matters of handi- 
craft—these can only be properly learned in 
a workshop conducted on a commercial scale—but 
it has for its object to provide systematic instruction 
inthe experimental methods which servetodetermine 
the numerical data used in engineering calculations, 
and also to familiarise the students with the 
physical properties of the principal materials with 
which they will have to deal in their professional 
career. Further than this, as it often happens that 
an engineer has to carry out large works based upon 
the results of experiments made by himself, it is of 
great importance that he should be cognisant of the 
best methods to adopt in making his tests, and be 
furnished with the skill that is only to be acquired by 
practice. The apparatus at University College com- 
prises a machine for making tensile, bending, and 
compressive tests, a machine for making torsional 
tests, and an experimental steam engine, which has 
lately been acquired, and forms a most valuable addi- 
tion, as it extends the student’s field of practical 
inquiry in another and most important direction. 
The first machine was illustrated at page 247 of 
vol. xxviii., and has undergone but slight alteration 
since it was erected, the only change being that the 
optical arrangement for measuring very small exten- 
sions has been exchanged for a mechanical one. This 
consists of a very light lever, whose arms are in the 
proportions of 100 to 1. The longer arm moves 
over a scale, while the shorter is provided with a 








point that takes into a centre punch mark in the 
bar or sample under examination. The fulcrum of 
the lever is carried on a bar, which is lightly clipped 
by an elastic connexion to the sample, and is 
furnished at its other extremity with a point that 
takes into a second centre puneh mark on the 
sample, the two marks being a known distance 
apart, say 10in. Thus any extension that takes 
place between the two marks carries the bar and the 
short end of the lever in opposite directions, and 
the motion is shown on the scale magnified a 
hundred times. 

The torsional testing machine is substantially the 
same as when we illustrated it on page 57, vol. xxxi. 
Any twisting moment up to 4000 lb. can be ap- 
plied by hand to the piece under test, and its 
amount measured accurately by a weighted lever on 
knife edges. Scales are attached to the piece in the 
machine by means of which the amount of twist 
can be determined in relation to the torsional strain. 

The experimental engine is one that was con- 
structed by Messrs. Bryan Donkin and Co. for their 
own use in carrying out a series of tests relating to 
disputed points in steam engine economy. Although 
we fully described this engine some time ago (see 
page 203, vol xxi.), still we think it advisable to give 
a short account of it here, the more so as Professor 
Kennedy has made considerable additions to it 
that allow of its being manipulated with far more 
ease than at the date of our former notice. The 
engine has two cylinders arranged tandemwise, one 
6 in. in diameter, and one 10 in., each with a stroke 
of 1 ft., and is capable of working at any power up 
to 25 horse. The flywheel is 4 ft. 11 in. in dia- 
meter and 7 in. wide on the rim, and has applied 
to it a friction brake, the strap of which is furnished 
with compensating levers. Thus far it resembles 
an ordinary compound engine fitted for a dynamo- 
metrical trial, but its special adaptation as an in- 
strument of educational research is derived from 
the ease with which the dependence or connexion 
of the various parts can be altered or broken. The 
engine can be made either condensing or non- 
condensing, can be worked either with or without 
steam in either or both jackets, can be made to cut 
off at different points, and is furnished with four 
indicators upon which simultaneous diagrams can 
be taken. It is further intended to add arrange- 
ments for working it single cylinder as well as 
compound. The method of actuating the indicator 
barrels is very simple ; the end of the piston-rod of 
the low-pressure cylinder, which passes through 
the rear cover and is connected to the main cross- 
head by two side rods, carries a short vertical 
bracket to which a cord can be attached by a hook. 
This cord is partly wound round a wooden drum on 
a horizontal shaft situated across and parallel to 
the back cylinder cover; on this shaft are four 
smaller drums, from each of which a cord goes to 
one of the indicators. Thus, when the hook is con- 
nected to the bracket all four indicator cards make 
simultaneous and equal movements. 

Both jackets are provided with steam traps, to 
the end that the quantity of water condensed in 
each can be measured separately. The feed water 
can also be directly measured. The discharge water 
from the condenser, after having its flow steadied 
by passing under and over a number of screens 
or partitions, escapes over a tumbling bay. The 
head is read off by aid of a float and scale, and the 
coefticient of the bay being known, it follows that if 
the temperature at which the water enters and 
leaves the condenser be noted, the units of heat 
carried away can be calculated. If this number be 
divided by the average indicated horse power, the 
dividend is a function of the efficiency of the engine. 
A very complete account of this method of testing, 
which, however, is now well understood, was 
published on page 90 of vol. xix. of ENGINEER- 
ING. By aid of these means a complete trial of 
the thermo-dynamic and mechanical efficiency of 
the engine can be made under nearly every possible 
condition, and students may acquire information as 
to the comparative values of jacketting and non- 
jacketting, simple and compound working, and high 
and low grades of expansion with an accuracy and 
facility that is never to be met with in the com- 
mercial practice of engineering. 

The engine is supplied with steam from a vertica 
Cochran boiler, capable of evaporating 500 Ib. of 
water per hour, if required. The boiler house 
adjoins the laboratory, and ample space is provided 
in it for weighing coke during fuel trials, &c. 

The science of engineering, being the latest 
recognised by our great educational bodies, has 
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often been very indifferently accommodated, and 
forced to take up its abode in odd corners that 
had not been appropriated by the better recognised 
branches of learning. This, however, is not the 
case at University College; the laboratory is ex- 
ceedingly spacious, and offers ample room for ex- 
tensions of its apparatus. Although not intended 
to be a workshop, it is provided with tools that 
render it independent of external help in the pre- 
paration of the test pieces that are to be submitted 
to examination, and an observant student, who goes 
from it to commence his apprenticeship, will take 
with him a store of practical information that he 
might miss in a large establishment where sub- 
division of labour is the ruling principle. 


NOTES. 
Marcet DesPREz’s MunicH EXPERIMENTS. 

M. Marcet Desprez has communicated to 
L’Electricien of December 1 a correction of the 
exaggerated deductions drawn from his Munich 
experiments, which in great part confirms the com- 
ments of M. Cabenallas, reproduced in our issue of 
the same date (page 517). M. du Moncel had 
announced in the Temps that M. Marcel Desprez 
had obtained an economical result at Munich 
of 60 per cent. of the power evolved at Miesbach. 
M. Desprez now explains that the figure of 60 per 
cent. refers only to the electric result, measured by 
the respective rates of motion of the generator at 
Miesbach and the receiving instrument at Munich ; 
but that the margin of power actually available for 
industrial purposes varied between 25 per cent. in 
the first experiment, when the generator was 
making 1600 revolutions per minute, and 30 per 
cent. in the second experiment, at 2000 revolutions 
per minute. 

Oamaru (NEW ZEALAND) Harpovur. 

Harbour works are now approaching completion 
at Oamaru, New Zealand. Only one more section 
remains to be completed upon the main breakwater, 
and caissons have been prepared to form a semi- 
circular head with solid masses of concrete. The 
present length of this breakwater is 1820 ft. A mole 
which is being constructed seawards from the beach, 
to form the northern boundary of the harbour, is 
now out 550 ft., and is being extended at the rate 
of 60ft. per month. It will probably be completed 
within eighteen months. A dredge ordered from 
England is being erected at. Port Chalmers, and 
should be ready in three months, when operations 
will be begun to dredge a channel and basin near 
the inner wharf to a depth of 22 ft. at low water. 
Additional wharfage accommodation will also be 
erected. The Board has borrowed in all 200,000/., 
and last session an Act was passed by the Colonial 
Legislature to enable the Board, with the consent 
of the ratepayers within a district to be defined by 
proclamation, to borrow 50,000/. more, and to rate 
up to 6d. in the pound. It is not expected that 
more than 25,000/. of this will be required to com- 
plete the works, and the rate, if any is levied at all, 
will not exceed 3d. in the pound. The present 
revenue of the Board from all sources is 13,0001. 
per annum, of which about 7000/. is from dues. 
The endowments are valuable, and a large amount 
of reclamation has lately been effected. The works 
are substantial, and reflect great credit on Mr. 
McGregor, the engineer concerned. 

DIARIES. 

The proprietors of the Ironmonger present their 
subscribers each year with a diary, and spare no 
pains to fill it with useful information. In the 
number before us we find, in addition to the usual 
tables of rates of postage, stamp duties, &c., an 
abstract of the legislation of the last year affecting 
the interests of the trade, with verbatim copies of 
the Electric Lighting Act, the Boiler Explosions 
Act, and the Bills of Sale Act ; a table of the pro- 
duction of steel and iron in the United States ; 
eight pages of mineral statistics for the United 
Kingdom ; the Russian, Austrian, New Zealand, 
and Australian tariffs, and a list of the chief railway 
officials in the world, excepting those in the United 
States. Besides these there are a variety of 
technical tables, all of which have a practical bear- 
ing on the every-day life of those to whom the 
book is addressed, and will be found useful to 
many outside the trade. The ‘‘ Railway Diary” 
(McCorquodale and Co.. London) gives the names of 
the officers of every line in the kingdom, and, in the 
case of the larger lines, the weekly traffic returns 
for the year, and abstract of the capital and revenue 
accounts, and the rate per cent. per annum on each 
class of shares. The ‘‘ Railway Almanac” is a sheet 











intended to be affixed to the wall, and contains, in 
addition to a directory of railway offices, a list of 
railway stores with names of manufacturers and 
dealers from whom they can be obtained, and a 
table of joint railways with the names of the owners. 
As a table of reference, which when once fixed can- 
not be mislaid, it should prove useful to railway 
officials. 
An ELectro-GENERATIVE TORCH. 

Dr. Brard, whose electro-generative fuel and fire 
batteries we have already noticed, is still prose- 
cuting this new line of research with ardour. His 
latest production is a torch or candle which in burn- 
ing produces an electric current. It is made by 
compressing a paste of coal dust and treacle in a 
mould along with two wires which issue from one 
end and serve as the negative electrode. The stick 
thus obtained is wrapped in a thin sheet of asbestos 
paper covered with copper wire to serve as the 
positive electrode. The core is then dropped 
in a bath of fused nitrate of potash until a layer 
5 or 6 millimetres thick adheres to it. In the 
candle thus obtained the carbonaceous agglome- 
rate formed the wick, and the nitrate took the 
place of the wax or tallow. On setting fire to the 
wick it continued to burn, and on connecting 
the wires to a galvanometer a current was observed 
during the whole time of combustion. This 
current is not very regular, however, owing to a 
crust of nitrate and also the heated wires impeding 
the combustion. Ashes mixed with the nitrate in 
the proportion of two parts ash to one of the salt, 
cause the candle to burn more regularly, and to 
give off a remarkably steady current. Dr. Brard is 
now directing his efforts to the invention of a fire- 
place which will give off electricity as well as heat 
when coal or other combustible is burned in it. It 
wouldcertainly be a useful thing to have a fire which 
in burning wouldring an electric bell, work a sewing 
machine, or charge a secondary battery ; and no 
doubt this result is possible at a certain cost. It 
is an old experiment to stick a poker into the upper 
part of a coal fire, and draw off a current of electzi- 
city between it and the lower bars. The current 
is plainly indicated on a galvanoscope. 

ELEcTRICAL TRANSMISSION OF POWER. 

The first practical application in Scotland of the 
electrical transmission of power to a distance in 
everyday use has just been made at the works of 
the Railway and Electric Appliances Company, 
Polmadie, Glasgow, by Mr. Rankin Kennedy, 
electrician and engineer, formerly of Paisley and 
Kilmarnock. By means of two dynamo-electric 
machines, designed and made by him at the 
Polmadie Works, a power of from four to five 
horses is transmitted from the line of shafting of 
the turning and fitting shop of the works to the de- 
partment occupied by the carpenters and pattern 
makers on the opposite side of the yard of the 
works. Thus transmitted, the power is used by 
those workmen for driving the large saws used in 
cutting their wood, and it is completely under 
their control. In this example of the electrical 
transmission of power there are used two of Ken- 
nedy’s dynamos. One of them—the generator 
which supplies the electricity—is placed on the 
floor of the turning shop of the works, and is 
driven by a belt from the line of shafting which 
drives all the machinery of the works. This 
generating machine runs all day, and from it two 
copper wires are led away to the carpenters’ and 
pattern-makers’ shop, where they are fixed and 
connected to the other dynamo, which, as in the 
former case, is also on the shop floor. This second 
dynamo is the motor which receives the electricity 
from the first, the shaft of the motor dynamo being 
caused to revolve at a speed of 600 revolutions per 
minute. A belt from the pulley on this shaft drives 
the saws when the current is turned by the switch 
handle. 

CoxKE FoR SPANISH SMELTERS. 

It is very interesting to learn how steadily the 
export of coal increases, and how large a portion of 
that exported from the northern ports is sent to 
Spain for smelting purposes chiefly. To Bilbao, 
for instance, there was exported from Newcastle 
2927 tons; to the same port from Sunderland, 
1100 tons ; from Middlesbrough, 1180 tons; and 
from Cardiff, 805 tons, and that one month’s ship- 
ment to that port was to the extent of over 6000 
tons, a quantity that is supplemented by exports to 
other Spanish ports. It points to a considerable 
increase in the tonnage of the iron smelted in Spain, 
and it indicates that in future Spain will endeavour 
to send out more pig iron, and possibly less iron 





ore. There are difficulties in the way of this, the 
chief being that it wants the fuel, and has to 
import it from this country ; another that it has 
practically no home market for the iron that it 
hasto smelt. It might thus be a question whether 
it is cheaper to carry the fuel to the ore, or the 
ore to the fuel, but the experience that is now being 
obtained might decide the question, were it not 
that there is the prior one of the ownership of the 
ore. Very large quantities of the ore in Spain is 
being worked under long leases to foreign com- 
panies, the latter have largely developed the 
means of transport and of shipment, and thus they 
have to some considerable extent possession of part 
of the field. They will necessarily prefer to bring 
their ore to their own smelting works, and that 
partly because some of them consume the hematite 
iron to a considerable extent. But the growth of 
the Spanish iron trade and the increase of smelting 
in Spain must have a considerable bearing on the 
question of foreign competition in the steel trade, 
because Spain entering into the ranks of smelters 
does so with some advantages, and can sell iron 
cheaply to the foreign users, possibly cheaper than 
can some of our smelters. The question is not one 
that will be immediately pressed forward, but it will 
come slowly to the front, and as it does our hema- 
tite iron makers and our steel manufacturers will 
have to prepare to meet an enlarging competition 
from a country which has hitherto been content to 
sell its ore almost exclusively. 


Bye-Propucts In CoKE MAKING. 

Much interest is felt in the attempts that are 
being made in the North of England to gather 
some of the bye-products in the manufacture of 
coke. Itis known that two processes are in course 
of being worked. On the largest scale that at the 
Pease’s West Coke Ovens of Pease and Partners 
is perhaps the most interesting, because about a 
score of years ago, there was an attempt made 
with some success at the same works. Messrs. 
Pease, however, are now endeavouring to utilise 
the bye-products of coke manufacture by what 
is known as the Simon-Carves system. This 
system is in operation at the Terrenoire Company's 
works in France, and it was stated in one of the 
papers read at a meeting of the Iron and Steel 
Institute that there was obtained for every ton 
of coke manufactured, tar and ammoniacal liquor 
to the value of 4s. 6d. It was claimed also 
that there was with the system a very large 
production of coke to the coal charged into the 
oven, and the important statement was made that 
the coke produced was even purer than that ob- 
tained with the ordinary oven. There were many 
other advantages ascribed to the process, not the 
least of which was the ‘‘ almost entire absence of 
smoke or noxious vapours,” ‘greater facilities 
for utilising the heat,” and a ‘‘reduced cost for 
repairs.” It is rather remarkable that there has 
not hitherto been any attempt to utilise on a large 
scale the bye-products of coke in the Durham coal- 
field for many years, but it now appears that of 
Messrs. Pease has been successful, for we hear 
that experiments have been made in a_ battery 
of 25 ovens at Messrs. Pease’s works, which 
show that the yield of coke will be a little over 
75 per cent., and the quantity of ammoniacal liquor 
for each twenty-four hours 1000 gallons at 5 deg. 
Baumé. The quantity of tar is from 200 to 300 
gallons, but this point has not yet been definitely 
determined. The coke made in the new ovens is 
of excellent quality, and has given satisfactory 
results in one or more metal foundries. It is 
evident that the two questions that will be the 
most carefully scrutinised are, whether there is any 
alteration of the quality of the coke, and whether 
the sum obtained for the bye-products is as large as 
stated. If they can be obtained from the coke 
made, as in Durham, and from the smelting 
furnaces where coal is used, as in Scotland, a 
very large additional production will be attained, 
which will claim a new market, or affect the price. 
Hence the interest that is felt on the question. It 
is understood that Messrs. Pease have been in- 
viting tenders for the residuals produced at the 
coke ovens near Crook ; and probably in the course 
of a few months we may learn more exactly what are 
the results of this attempt toutilisethe bye-products. 
Its importance cannot be overrated, for it would, if 
as successful as appears probable, very materially 
reduce the cost of the manufacture of iron, by 
cheapening the cost of the coke, which forms one of 





the largest items in production. 
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STEEL RAILS. 
On the Chemical Composition and Testing of Steel Rails.* 
By G. J. Sneius, F.C.S., F.R.S.M., Workington. 

THE author has been induced to bring this subject under 
the notice of the Institute with a view of starting a profit- 
able discussion upon these important points, and not 
because he can lay claim to any originality in the treat- 
ment of the subject, or because he has any discoveries to 
record. Most of the members of the Institute will have 
seen the valuable papers upon the subject by Dr. Dudley, 
of Altoona, chemist to the Pennsylvania Railway Com- 
pany, but ‘arena very few have carefully studied these, 
and the elaborate and thoughtful remarks which were 
made upon them by American metallurgists at the meet- 
ings of their Institute of Mining Engineers, For the 
benefit of those who are not acquainted with them, the 
writer may state that he refers to the paper on the ‘‘ Chemi- 
cal Composition and Physical Properties of Steel Rails,” by 
Dr. Charles B. Dudley, read at the Lake George meeting, 
October, 1878, and the paper on ‘‘ The Wearing Capacity 
of Steel Rails in Relation to their Chemical Composition 
and Physical Properties,” by the same author, read at 
Philadelphia in 1881, These papers and the discussions 
are so valuable that it woul well if they could be 
incorporated bodily into our own Transactions, for the 
benefit of many of our younger members, who may not 
otherwise be able to consult them. 

Whatever may be thought about Dr. Dudley’s deduc- 
tions, there cannot be two opinions as to the thoroughness 
and general reliability of his investigations. No similar 
research has been attempted on this side of the Atlantic. 
Our worthy President, Mr. Smith, did, however, precede 
Dr. Dudley in investigating the relation between the 
chemical composition, physical properties, and wear of 
steel rails, and embodied his need in a paper read be- 
fore the Institution of Civil Engineers, session 1874—75. 
This was followed in 1876 by a paper by R. Price 
Williams on the “ Permanent Way of Railways,” in 
which also many important facts were brought to light. 
Mr. C. P. Sandberg has also presented to the American 
Institute of Mining Engineers a thoroughly practical 
paper on rail specifications and rail inspection in Europe. 

3ut notwithstanding these valuable papers and the dis- 
cussions to which they have given rise, it may fairly be 
said that the proper composition for a steel rail is far from 
settled yet. 

Mr. J. T. Smith and Dr. Dudley both came to the 
conclusion, as the result of their experiments, that the 
softer steel rails, that is, those with low tensile strain and 
great elongation, gave the best wear. Unfortunately, 
those tested by Mr. Smith were only examined for carbon. 
The percentage of this element was shown to increase 
with the hardness of the rail. Dr. Dudley carried his 
analysis farther, and examined altogether eighty-nine 
rails most carefully for carbon, silicon, phosphorus, and 
manganese, He has also attempted to fix the relative 
hardening properties of each of these elements, “and 
assumes that one part phosphorus, two silicon, three 
carbon, and five manganese produce the same hardening 
effect upon steel, ro he sums up the combined effect of 
all these elements in what he terms phosphorus units. 
These phosphorus units he arrives at by taking the 
are of the steel and adding together the shaaibene, 
one-half the silicon, one-third the carbon, and one-fifth the 
manganese, expressed in hundreds per cent. 

Now it is well known that the effect of any one element 
is intimately dependent upon the proportion of others 
that may be present in the steel. hus steel with the 
large percentage of silicon shown in the following 


analysis : 
Iron... - 98.784 
Carbon under 100 
Silicon ... cd .833 
Sulphur -043 
Phosphorus 075 
Manganese .216 


was found to bend well and be very tough. Indeed it is 
well known that the steel used for castings may contain 
very large quantities of silicon and comparatively high 
carbon, and yet be very tough so long as it is well an- 
nealed. But annealing is not practicable for rails, and 
all steelmakers are aware that if the silicon rises to over 
.2 per cent. the carbon must be kept down to about .35 per 
cent., or the rail will ordinarily be brittle. 

One of the rails tested by Dr. Dudley showed the fol- 
lowing remarkable analysis ; 


Carbon .483 
Silicon .480 
Phosphorus 035 
Manganese -782 


Notwithstanding this, it was tough, and one of the 
best wearing rails. It will be noted, however, that the 
phosphorusjis = low, and it had in all probability been 
ey annealed by cooling very slowly on the hot 

nk 


Dr. Dudley, as the result of his investigations, arrived 
at the following ideal composition for the best wearing 
rails : 


Carbon 334 
Silicon .060 
Phosphorus .077 
Manganese ar Be ea ue oss, . Om 
This an he arrived at by taking the average compo- 


sition of thirty-two slow-wearing rails, and he suggested 
that this should be modified to 


Carbon * 300 
Silicon -040 
Phosphorus -100 


Manganese <a sas ee eee sie 
ause American manufacturers cannot work to so low 
a phosphorus as that given in the previous analysis. In 














* Paper read before the Iron and Steel Institute at 
Vienna, 





his first investigation he found that the average of twelve 
rails which did not break showed carbon .287. In those 


in twelve unbroken rails the phosphorus averaged .077, 
and in the broken rails phosphorus averaged .132, 


and in every case in which the phosphorus was above | 


-12 the rail either broke or crushed. 
unbroken rails he found manganese average .369; in 
the broken, .521; but he found scarcely any difference 
in the silicon, that in the unbroken rails being .044, and in 
the broken .047. 

From his investigations of the 64 rails in regard to wear, 
Dr. Dudley concluded that the 32 slower-wearing rails, 
as compared with the 32 faster-wearing rails, yielded the 
following results: 


Number | Number 





| in wear and what strains do they give rise to? If 


Again, in the | 


Loss per 


| I understand the matter rightly, there are two kinds 
| 


which broke the average of carbon was .366. Similarly | 


of friction which may occasion loss of metal by wear in 
| the case of rails ; first, rolling friction, which occurs when 
| the wheels turn around ‘aa the trains move forward ; 
and, second, sliding friction, which occurs when the wheels 
| turn around in the same place, as in the case of slipping 
| drivers, or when the wheels do not turn around and move 
| along the track, asin the case of sliding wheels. It is 
= however, that by far the largest portion of the 
| doss of the metal which rails suffer is due to rolling fric- 
| tion; it will, therefore, perhaps, be sufficient for our 
| purpose to consider this case only. 
“The forces which act between the top of the head of 
the rail and the wheelsin rolling friction may, it seems 


i Torsion Tests. 
Degree of 
































of of Rails in| Description of Averages. Million | Grade, “Chive cate es er 
- ve. F 
line. | Average, Tons, Height of Length of, Elastic | Area of 
| Diagram. | Diagram. Limit. Diagram. 
17 32 All conditions, slower wearing 0506 | a oa 3,00 13.59 1.16 34,13 
18 32 ” ” faster o 1028 3.26 11.08 1.27 30.35 
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Mr. Smith concluded as the result of his investigations 
that the best material for rails should contain .3 per cent. 
carbon, and have a tensile strain of from 31 to 33 tons per 
square inch. 

Notwithstanding the apparently convincing proofs 
adduced by Mr. Smith and Dr. Dudley in favour of a 
soft steel forrails, there are plenty of advocates for harder 
material, and the North-Eastern Railway Company, after 
stating that Bessemer steel made in recent years has not 
been found to wear so well as that made earlier, specify 
that their rails shall contain .45 to .5 carbon. And well- 
known English engineers give the following composition 
for manufacturers to work to: 


** Carbon not less than .3 or more than 45 
Silicon ... waa ne ei aa .06 
Phosphorus 06 
Sulphur ... 06 


There must be no other material present except 
manganese and iron.” 

The writer, having made more than half a million tons 
of rails approximately to the composition just mentioned, 
can testify tu the toughness of those so made, but he has 
had no opportunity of ascertaining the result of their 
wear; indeed he doubts much if any of them have yet 
worn out. While many contracts made under his super- 
vision have guaranteed the rails for five years or more, no 
single rail has ever been returned as worn out during the 
guarantee, and very few indeed have either broken or 
crushed. 

Dr. Dudley considers that wear is “a function of the 
amount of distortion by bending that a piece will bear.” 


* The tensile tests, &c., are given in pounds per square inch. 


| 
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tome, be regarded as two in number. There is, first, a 
force acting directly downwards, due to the weight of the 
locomotives and cars. This force may be reg&rded as a 
vertical force acting perpendicularly to the head of the 
rail, and is in action both when the train is standing still 
and when it is in motion. Secondly, there is a force act- 
ing parallel to the head of the rail, due to the traction or 
impelling power of the locomotives. In the case of the 
driving wheels, this force may be supposed to act in the 
direction opposite to that of the motion of the trains. 
In the case of all the other wheels, this force may be sup- 
posed to act in the direction of the movement of the 
trains, and it is antagonism to this force by the rail that 
causes all these wheels to turn around. In the case of 
the drivers, the amount of this force acting parallel to the 
head of the rail is sufficient to overcome the total train 
resistance ; in other words, to cause the train to move. 
In the case of the other wheels of the train, acting in- 
dividually, this force parallel to the head of the rail is small, 
being only that necessary to cause the wheels to turn 
around ; in other words, to overcome journal friction. 
The force parallel to the head of the rail acts only when 
the train is in motion. 

“In the case of rolling friction, there is, of course, no 
wear except when both these forces are acting at once. 
But when two forces are acting at the same time, their 
line of action must be regarded as in the direction of the 
resultant of the two forces. In the case we are consider- 


| ing, we have a vertical force and a horizontal force acting 


and endeavours to explain it by an ingenious hypothesis | 


which may be worth repeating. He says: “‘ As to the 
second question, Is there any conception which helps us 
to understand why it is that the softer rails give the 
better wear? I wal say that in view of our absence of 
knowledge as to exactly what quality or combination of 
qualities of steel wear is a function of, the answer to this 
question becomes difficult. Nevertheless we may possibly 
get a little help upon this point by devoting a few moments 
to the consideration of what takes place when steel suffers 
loss of metal by wear. What then is the condition of the 
surfaces involved in wear? What are the forces which 
act, and what are the strains produced ? 

‘© Tf I understand the matter correctly, no two surfaces 
ever have been made, or can be made, that are absolutely 
smooth. At the very best, the smoothest surfaces are 
made up of elevations and depressions, very minute, it is 
true, perhaps almost infinitesimal and entirely incapable 
of measurement, but nevertheless real elevations and de- 
pressions. When these elevations and depressions are 
tangible, we call the surface rough; when they are {n- 
finitesimal, we call it smooth. If, now, this reasoning is 
correct, the surface of the head of a rail, as well as that of 
the circumferences of the wheels above it, are made u 
elevations and depressions, which, when the two surfaces 
are in contact, must more or less fit into one another. 
And it is this fitting-in of the minute elevations and de- 
pressions of the two surfaces that give rise tofriction. If 
thetwo surfaces were absolutely smooth, there would be 
no friction, and, cons 
locomotives, nor would the wheels under the cars turn 
around. Friction of this kind we are accustomed to call 
rolling friction. In reality, then, a rail and the wheel 
which rolls above it may be regarded as a rack and 
pinion with its infinitesimal teeth, lacking, of course, the 
element of regularity as to the position of the teeth which 
characterises a rack and pinion. So much for the surfaces 
involved in wear, Now what are the forces involved 


of | 


uently, no tractive power in the | 


| 











at the same time, and the resultant line of action must, 
of course, be a diagonal. In other words, in rolling fric- 
tion, if the conceptions given above are correct, the line 
of action of the force which produces wear must be 
regarded as a diagonal to the line formed by the head of 
the rail. In the case of the driving wheels, the diagonal 
is inclined towards the front end of the train, and in the 
case of the other wheels it is inclined towards the rear of 
the train. 

** Returning for a moment to the conception previously 
mentioned, that the top of the head of the rail and the 
surface of the circumference of the wheel are a rack and 
pinion, with infinitesimal teeth, but without regularity in 
the teeth, let us see what kind of strain would be produced 
in these miaute teeth by a force acting diagonally to the 
line of the head of the rail. I hardly see how we can 
avoid the conclusion that this strain would be a bending 
strain. In the case when the infinitesimal teeth of the 
wheel and rail did not fit into interstices, but struck 
against each other, in which case the ends of the teeth 
only would be involved in the strain, then surely the 
strain would be a bending one. And again, in the case 
in which the teeth mutually engaged each other as a rack 
and pinion so longas there was motion of the train, 
which is a necessary condition of rolling friction, it seems 
to me that the strain would still be that of bending. 

‘* Tf we are right in regard to the nature of the surfaces 
involved in wear and the strains produced, wear is simply 
the breaking or pulling off of the infinitesimal teeth by 
the strains to which they are subjected. And here we see 
why it is that the softer rails give the better wear, for the 
harder the steel the more brittle it is, and the more brittle 
the steel the more readily will these infinitesimal teeth 
be broken off by the strains applied. On the other hand, 
the softer the steel the more readily will these infinitesimal 
teeth bend and flatten down under the strain without break- 
ing off. Or, tomake the statement general, if the nature of 
the steel is such that under the strains applied, whatever 
they may be, the teeth readily break off, which is charac- 
teristic of hard steel, the more rapid will be the wear. If, 
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on the other hand, the nature of the steel is such that the 
teeth readily suffer distortion without rupture, bend and 
flatten down without breaking off, which is characteristic 
of soft steel, the slower will be the wear.” 

It is clear, from the experiments of Mr. Chanute, that 
with 14,000]b. weight and upwards on a_ locomotive 
driving-wheel the pressure exerted exceeds the elastic 
limit of the steel at the points where the wheel touches, 
and that, therefore, these minute projections, which we 
must admit exist upon the surface of every rail, will be 
permanently distorted by every revolution of the wheel, 
and ultimately break off. On the other hand, the dia- 
grams of worn rails exhibited by Dr. Dudley show clearly 
that in many cases there is a remarkable flow of metal 
from one point to another. Asa case in point, Fig. 2 of 
Dudley’s illustrations may be reproduced. 








Now, whether more metal will be removed by the flow 
of a soft material, as shown above, or by the breaking 
off of minute surfaces by a grinding action, will depend 
upon many circumstances, and can only be determined 
by actual experiment for each set of circumstances. 

It is quite a common thing at railway stations, where 
brakes are much used, to see flakes of steel fairly squeezed 
off the heads of the rails to the outer side, and gradually 
broken away. The same kind of wear must take place 
in a minor degree upon all portions of the line. 

While, however, it is by no means a well-settled point 
whether hard or soft steel rails wear the best, there can be 
no doubt that hard steel rails are more liable to fracture, 
and therefore, on the whole, it is perhaps better for the 
manufacturer to err on the soft side. But Dr. Dudley’s 
ideal composition for a rail is one which it would be diffi- 
cult and expensive for the manufacturer to work to abso- 
lutely ; besides which, there is no doubt whatever that it 
is not the composition which would produce the soundest 
ingots. The writer agrees with Mr. Jones, of the Edgar- 
Thompson Works, that ‘the first thing toward making a 
ase serviceable steel rail is to make a sound ingot, free 

rom porosity, sponginess, or honeycomb;” and _ this 
opinion is endorsed by Mr. E, Williams and many other 
authorities. 

Now, is the composition laid down by Dr. Dudley 
likely to give a. sound ingot? We’think not, and that to 
get sound Bessemer steel, as ordinarily made, either more 
carbon, more silicon, or more manganese must be intro- 
duced. The question is, which of these elements can 
be increased with the greatest advantage? Probably 
the silicon, because it is well known that a very small 
extra amount of silicon will tend to produce solid steel ; 
so that if the silicon be raised to.1 per cent. or even .15 
per cent., the steel would be improved without being 
seriously hardened; and besides, Dr. Raymond has 
shown, by a remarkable mathematical formula deduced 
from Dr. Dudley’s analysis, that within certain limits 
silicon does not increase the loss of metal by wear. Man- 
ganese may also be used with a like result, and probabl 
in larger quantity, as any excess behaves like so ar 
iron. This will explain why English manufacturers now 
use so large an excess of manganese with impunity. As, 
however, it is an expensive element, there is every reason 
to economise its consumption, compatible with making 
sound ingots. There appears, then, to be no reason why 
the manufacturer should be tied down to the narrow 
limits of .04 silicon and .35 per cent. manganese, even 
though it may be true that the soft steel wears best and 
produces least fractured or crushed rails. There is, how- 
ever, every reason for keeping the phosphorus low. There 
can be very little doubt that this element, even in minute 
quantities, is highly dangerous, and the attempt to hide 
its dangerous qualities, as in the manufacture of the 
Terrenoire erg apes rails, has had a very poor success. 
The writer has, on more than one occasion, expressed his 
opinion that the small excess of phosphorus in English 
Bessemer over Swedish steel is the main reason for the 
inferiority of the former, and he cannot too strongly 
insist upon the advantages of the basic process in enabling 
us to remove the last traces of this noxious element. 
Really, we require in a steel rail many of the qualities 
which exist in good cutlery steel. Thusa good knife will 
retain a keen edge without being brittle on the one hand 
or doubling up on the other ; and so we require steel for 
rails of such a quality that the teeth-like projections, 
described by Dr. Dudley, shall neither break off or be 
squeezed off, 

We would say then that a railmaker should aim at the 
following composition for steel rails ; 


Per cent. 
Carbon... : 35 
Silicon ... sae one ae os nes 10 
Phosphorus, as low as possible, but not 
above es ‘se ee ee ms 5 


Manganese ... : 75 


About .1 should be allowed as a limit of variation in 
carbon and silicon, and .25 for manganese. We would 





also say that a slight modification should be made in the 
values affixed to each element by Dr. Dudley in estimat- 
ing their phosphorus units; and after careful considera- 
tion, we think this factor should be determmed by adding 


phosphorus +4 carbon+4 silicon+4 manganese. Taking 
the formula just given, we should then have 
Carbon ... sae a we ay .385=.116 
Silicon -10=.033 
Phosphorus .06=.060 
Manganese -75=.093 
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Or removing the decimal point two places, 30.2 as the 
ee units in a good rail. Now, taking a rail with 
all the elements the same, but raising the carbon to an 
undoubtedly dangerous limit—say .6 per cent.—we should 
raise the phosphorus units to 38.6. Similarly, taking 
carbon, phosphorus, and manganese constant, and raising 
the silicon to .35, we should have 38.5 phosphorus units. 
Again, raising the phosphorus to .15, we should get 39.2 
phosphorus units; and lastly, raising the manganese to 1.5, 
we should have 39.6 units ; while, if we take all the elements 
at the extreme limits allowed, weshould get 41.2. The steel 
should, therefore, be fairly safe with about 35 phosphorus 
units on this scale. The American manufacturer will 
make a steel with more phosphorus, and the German 
maker with more silicon, and each must reduce the carbon 
in proportion, but at the expense of producing a worse 
steel. No doubt a steel with considerably more silicon 
and less carbon, as made in Germany, would stand tensile 
strains equally well, but it would give way in bending and 
concussive strains, while the more phosphoric steel would 
not stand either one or the other test as well as our 
English standard. 

Great credit is due to Dr. Dudley and his assistants 
for the patient investigations which they have made, but 
it is perfectly clear that he has not succeeded in convine- 
ing all, or even a great portion of those interested, that 
soft steel is better on the whole than moderately hard 
metal. We agree with Mr. Sandberg that this question 
can only be satisfactorily settled by a number of railway 
companies each laying down, say, 1000 tons of soft rails on 
one side of the line and 1000 tons of hard rails on the 
other. To insure regularity in all other respects (as far 
as possible), except that of chemical composition, these 
two sets should be made by the same Meco rosy This 
plan would be a comparatively simple one, and it would 
involve the testing of such a large number of samples, 
that an average might then be struck with safety, as 
individual exceptions would have very little effect upon 
the average ; whereas even in Dr. Dudley’s more extended 
series only one abnormal rail upsets the calculations in a 
most serious manner. There would be no difficulty in 
any railmaker preparing two such sets of rails; their 
average acon composition, absolute weight, and many 
other properties, could be determined beforehand, and 
the only drawback would be that we should have to wait 
some years for the results. Meantime we must go on 
manufacturing by the present formula or any that may be 
ultimately proved to be better. 

In laying down a chemical formula for the manufacturer 
to work to, the writer does not wish to assert that rails 
made according to this composition will be perfect, as he 
is aware that many other circumstances besides the mere 
chemical composition affect the quality of a steel rail. 
The hardening effect of wear pointed out by Mr. Smith 
is a phenomenon to which comparatively little attention 
has been given, but that it is a point of importance will be 
seen from the sample of a steel rail now before you. This 
is a portion of a steel rail made by the Mersey Compan 
and laid down on the main line of the Caledonian Rail. 
way Company, where it has been in use on the main line 
in a cutting three-quarters of a mile from Buchanan- 
street station, on a down gradient of 1 in 80, for over nine 
years, viz., from August, 1872, toSeptember, 1881. It had 
lost about 21 Ib. oy yard, and when taken up wae tested 
by a falling weight of 1800 lb., the fall — increas- 
ing from 3 in. to 3 ft., the 3 ft. fall, at which the rail 
broke, being the eighth blow. The rail was placed on 
3 ft. bearings. 

The rail shown has the following composition : 


Tron e ; 98.911 
Carbon 450 
Silicon -037 
Sulphur -130 
Phosphorus .076 
Manganese ... 396 

100.000 


which certainly does not indicate any special reason why 
it should be so very brittle ; and the fact that it has been 
in hard service so many years would seem to prove that 
it was hardly so brittle originally, so that its present con- 
dition must be to some extent the result of the molecular 
change from constant vibration, to which Mr. Smith 
refers. It is curious that it is almost identical in phos- 
phorus units to Dr. Dudley’s theoretical good rail, as it 
gives 32.3 instead of 31.3. 

The reduction of area in rolling, temperature at time of 
rolling, rate of cooling, and many other accidental circum- 
stances, will affect the quality of steel rails; and there- 
fore railway companies and railway engineers should not 
specify a hard and fast line for the manufacturer to work 
to, but be satisfied with testing the quality of the rail 
when made by a simple plan which will correspond in 
some degree to the work the rail is expected to perform. 
This brings us to the second part of the subject. 

Testing Steel Rails.—The following methods of testing 
rails are at present in use or suggested: 1. By examina- 
tion of the fracture ; 2. By chemical analysis; 3. By a 
blow from a falling weight ; 4. By bending under, or the 
lever test ; 5. By taking the tensile strain, elongation, 
and contraction of area; 6. By the torsion test ; 7. By the 
punching test, suggested by our President. Some engi- 


neers’ specifications provide for only one of these tests 
others for several ; and at times engineers specify for a 
chemical composition and a physical test which are quite 
incompatible. 

We will take these tests in order. 

1. Examination of the Fracture.-—There is no doubt that 
the fresh fracture of steel is a very accurate guide, in 
highly skilled hands, to its quality ; but the test is entirely 
empirical, and so much depends upon the judgment of the 
individual, that it is not one which could be implicitly 
relied upon. 

2. Chemical Analysis.—It has already been stated that 
chemical analysis should be used by the manufacturer as 
a guide to the production of the proper quality of steel, 
and that he should aim at a definite chemical composition 
as the most important means of producing the desired 
result. But it has also been conclusively shown that two 
rails differing widely in chemical composition may yet be 
equally good in use, and at the same time that rails having 
an apparently perfect chemical composition may yet be 
inferior from other causes. Under these circumstances it 
is evident that a moderately wide range should be allowed 
in chemical composition, and that rails should not be con- 
demned on this head alone. At the same time, in cases 
of failure, it is always desirable to make an analysis, as 
this will very often point out the cause. 

3. The Falling-Weight Test.—This is probably the 
simplest and best mode of — rails, as it enables the 
inspector to make his tests rapidly upon the full section 
of the rail, and the test, when reasonable, approximates 
in some measure to the effect produced upon the rail in 
actual use. It infallibly detects rails that are either too 
hard or too soft. But engineers almost invariably specify 
a test far in excess of anything the rail will ever be called 
upon to suffer in actual use, and this often leads to the 
rejection of rails that are really good. Further, it is the 
custom of some engineers to insist upon whole rails being 
tested, and some even go so far as to insist upon a full 
30-ft. rail being tested, refusing to test one that is, for 
instance, 27 ft. long. This is surely a gross waste, for the 
quality of the steel can equally well be determined by 
testing the crop ends; and if thisis done regularly, the test 
of an occasional short rail just to satisfy the engineer, who 
cannot be present during the whole process of manufacture, 
ought to be sufficient. Some engineers specify that as 





much as 2 per cent. of good rails must be subject to this 
wasteful process. With rails at 5/. per ton only, this 
means a loss to the manufacturer of nearly 1s. per ton, 
exclusive of the cost of testing. This would mean to a 
works of moderate capacity, say making 100,000 tons of 
rails per year, a loss of 5000/. per annum. Manufacturers 
have to work very hard to effect this much saving in any 
other part of the process of rail-making. The falling- 
weight test properly applied is, however, in the ag of 
the writer, the best that can be made. In the West 
Cumberland Works it is systematically applied to a large 
portion of the crop ends, say one from each blow on every 
shift, and it is also used to test the quality of the steel 
before it is sent into the mill. 

A small ingot 2 in. square is cast during the running of 
the first ingot, and is taken while still hot to a tilt 
hammer, drawn down to } in. square, allowed to cool in 
the open air, and when just cold placed under a falling 
weight and bent by one blow to an angle of 45 deg., thus : 
V. Unless the steel will stand this test the ingots are 
not sent into the mill, but placed on one side for further 
examination. 

There is one difficulty in connexion with the specifica- 
tion of the filting-eelghs test, and that is, that the test to 
be applied must vary with every section of rail: and the 
particular test which a rail will stand can only be deter- 
mined by actual experiment. The deflection given by 
rails of a number of sections in common use, and by steel 
having approximately the composition mentioned in the 
former part of this paper, may be of service to some, and 
is recorded in the Appendix. 

4. Lever Tests.—This is a test which may reasonably 
be applied to finished rails within the limits of elasticity, 
but if extreme limits are applied up to the point of rup- 
ture, it should be on crop ends, so as not to waste good 
rails. The falling-weight test, however, properly applied, 
gives nearly the same information that can be obtained 
by extreme lever-tests ; and therefore this test might, as 
before stated, be confined to weights within the elastic 
limit of the rail. 

A Table in the Appendix shows the results of the lever 
test upon a number of rail sections similar to those tested 
by the falling weight. 

5. Tests by Rupture.—A_ good testing machine will no 
doubt afford very valuable information regarding the 
quality of steel; but certain varieties of steel, as was 
abundantly proved in the case of the Livadia’s plates, 
will give very good tensile strain, elongation, and con- 
traction of area, and yet be very brittle. This fact is now 
becoming well known to those engaged in testing German 
steel, and therefore the testing machine ought not to be 
relied upon as a means of testing steel rails, even if it were 
practicable to take a full section of a rail and pull it 
asunder. But when, to carry out this test, portions have 
to be cut from the rail, it ‘tome unreliable from an- 
other cause, viz., that the metal from different parts of 
the rail will give different tensile tests. But the chief 
reason why this mode of testing is inapplicable to rails is 
that it is utterly impossible to make a fair number of 
tests within a reasonable time, and therefore the results 
could only be ascertained long after the rails ought to 
have been finished and delivered. 

6. The Torsion Test.—Most of the remarks about tension 
tests apply to this also, and it is very rarely specified. 

7. The Punching Test, suggested by the President.—This 
has never yet been applied in practice, and now that so 
many rails are drilled and not punched, it becomes inap- 
plicable. A modification of this test, however, might very 





well be made, and appears to the writer to be both a simple 
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and practical test, while it has the ofvenioms of being 
scientific in its application, and, above all, capable of being 
applied to every rail. Most of our mills are now rollin, 
three-length rails, and therefore a single crop end woul 
fairly represent three rails. If a small hydraulic punch were 
laced near the saw, a crop from each rail could be thrown 
into a bosh of running water, and, as cooled, these could 
be tested by placing them in the machine and noting the 
depth of the indentation caused by a known pressure of a 
cone-shaped punch, The rail crop should be placed head 
uppermost, so that the indent is always made upon this 
part. It might be preferable to cut off a section of 3 in. 
or 4in. from the rail and use this instead of the crop, 
These samples could then be kept for a while for examina- 
tion. No fixing would be needed, and the testing would 
easily keep pace with the rolling without any expensive 
superintendence, especially if the instrument be made 
self-registering. By making it self-recording also, 
a perfectly permanent record could be obtained of the 
relative hardness of pa rail. By constructing the 
instrument so as to exhibit the depth of the indent 
on a dial, the attendant could instantly call the at- 
tention of the manager to any extreme cases of hard or 
soft rails, and thereby check the manufacture in time, and 
the test could easily be repeated without delay. Of course 
the crop ends would be hardened by cooling them in water, 
but this would be rather a gain than otherwise, as it 
would emphasise the characteristic of hardness or soft- 
ness ; and as they would all be hardened from nearly the 
same temperature, the effect would be a constant one. 
By using this test and then subjecting a single crop 
end from every blow toa set falling weight, very perfect 
records would be obtained, that would, in the author’s 
opinion, obviate the necessity of any more elaborate tests. 

It would be comparatively easy after making the pres- 
sure test to follow any doubtful rails, and mark them for 
subsequent examination by other methods. 

Appended will be found the methods of testing specified 
by all the leading companies in this kingdom, and many 
others ; and if variety is charming, they have at least 
this merit. I also append reports from the engineers of 
several leading English railways regarding wear, &c., of 
their rails. 

As stated in the commencement, the author's object in 
presenting this paper to the Institute is rather to initiate 
a discussion than to offer suggestions or to record facts. 


APPENDIX. 
Stecl Rails—Analyses of Drillings. 
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Lancashire and Yorkshire Railway, Engineer's 
Department, Manchester, April 29, 1882. 


Return showing the Quantity of Steel Rails made use of each 
Year since their Introduction in 1866, 
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1460 miles of rail existing on the Lancashire and 
Yorkshire system (not including Preston 
and Uttoxeter and Lancashire Union 
lines) at the end of 1881. 

Sturces MEEK. 


Midland Railway, Engineer’s Office, 
Derby, May 9, 1882. 


My dear Sir,—Your favour of the, 3rd inst, So far as 


time has allowed me, I have gone into the matter of the 
breakage of steel rails, as requested by you. 

I find that during the last three years the breakages 
have amounted to .009 per annum, but I am only able in 
sixteen cases to give you the chemical tests, and which I 
herewith enclose for your information. 

As regards the wear of the surface of the rails, my book 
has been sent from Derby that would have given the 
information on that point, and I fear to await its return 
would make the information too late to be of service 
to you. 

consider the mechanical test to be the most service- 
able and the simplest which can be applied, and I am not 
prepared to recommend any other. 

I am much obliged for the copy of Mr. Sandberg’s 


pamphlet. Yours ie 
A. JOHNSTON, Engineer. 


J.S. Jeans, Esq., 
Secretary, the Iron and Steel Institute, 
Victoria Mansions, Victoria-street, Westminster, S.W. 

Mr. Webb informs me that on the Lancashire and 
North-Western Railway the percentage of steel rails that 
failed in use after the test during 1880 was only .088 per 
cent., and the greater part even of this is accounted for 
by a bad blow at one of the works. During the ten years 
ending with 1880 the percentage of steel rails that have 
failed in service on the Lancashire and North-Western 
Railway was .135, and but for one or two exceptional 
cases would have been lower still. 

With reference to the London and South-Western Rail- 
way, I am told that “‘ the percentage of rails which have 
not passed the test and of those which have failed in 
eg is so small that no special record has been kept of 
them.” 

On the North British Railway, again, the percentage of 
rails that have failed in service is so small that no record 
is kept of them, nor is the cause of failure recorded. 

On the Highland Railway the tests prescribed have 
been almost entirely met, only one having broken in about 
every 1000 tons, while for two years past none have so far 
failed as to require their removal from the line. 

(To be continued.) 








NOTES FROM THE SOUTH-WEST. 


South Wales Coal and Iron.—The foreign coal shipments 
from the South Wales ports in November were brought up 
to the average, there being a falling off at Cardiff, and an 
increase at Swansea and Newport. The shipments of 
iron were again large. The foreign coal shipments from 
Cardiff last month reached only 408,244 tons; Newport 
sent 122,000 tons, Swansea 65,750, and Llanelly 820 tons. 
The coal shipments for November, 1881, were: Cardiff, 
472,749 tons; Newport, 96,778 tons; Swansea, 50,926 
tons ; and Llanelly, 4080 tons. The coastwise shipments 
last month were: Cardiff, 82,033 tons ; Newport, 71,002 
tons ; Swansea, 54,813 tons; Llanelly, 5828 tons. The 
coastwise —— for November, 1881, were: Cardiff, 
66,988 tons ; Newport, 69,714 tons ; Swansea, 45,592 tons ; 
Llanelly, 3282 tons. The iron shipments last month were : 
Cardiff, 9533 tons ; Newport, 13,827 tons; Swansea, 285 
tons. Coke shipments: Cardiff, 3607 tons; Newport, 
126 tons ; Swansea, 336 tons. Patent fuel: Cardiff, 16,954 
tons; Swansea, 22,358 tons. 


Bristol Port Railway and Pier Company.—The Bristol 
Port and Pier Railway Company held a special meeting 
on Thursday to consider a notice of an intended applica- 
tion to Parliament by the debenture holders in reference 
to the line. It was resolved, after some disoussion, that 
Mr. E. S. Robinson, Mr. W. Smith, and Mr. T. Gillford, 
be appuinted a deputation to wait on the Midland Rail- 
way Company with a proposal that the Port and Pier 
Company should withdraw their action against the Mid- 
land Company, and that the latter should withdraw a Bill 
of which they had given notice, and that the Port and 
Pier Company should undertake to expend about 600/. to 
meet the request of the Midland Company for the adoption 
of the block system on the Midland and Great Western 
Railway Companies agreeing to pay the Port and Pier 
Company 1d. per ton per mile for goods earried over their 
line, and 1d. per head for third-class passengers, 1}d. for 
second-class, and 2d. for first-class, all rates to be free of 
any deductions. It was also resolved that the solicitor, 
Mr. Vassall, be instructed to oppose in Parliament the 
Bill of which the debenture holders have given notice. 


Forest of Dean Miners.—On Friday the Forest of Dean 
colliery proprietors, at an adjourned conference with the 
miners’ representatives, assisted in constituting a board of 
conciliation. A discussion, lasting several hours, took 
place on the wages and other questions. On Monday the 
coalowners agreed to concede a further advance of 5 per 
cent. in wages. 

Dockisation of the Avon.—Sir John Coode has, on the 
invitation of a dockisation committee appointed by the 
Bristol Town Council, been engaged during the last few 
days in collecting information and taking observations, 
with the view of reporting as to the advisability, or other- 
wise, of dockising the Avon. 

Bridgwater Railway.—The ponerse of the Bridgwater 
Railway Company for extending the Midland and London 
and South-Western Railway (vid the Somerset and Dorset 
Railway) into Bridgwater, has just been issued. It is 
proposed to raise a share capital of 115,000/. in 11,500 
shares of 10/. each. The London and South-Western 
Railway Company have confirmed an agreement entered 
into with the promoters to work and maintain the line in 
ong | at 50 per cent. of the gross receipts, and also to 
pay a rebate, if necessary, to insure the payment of 
dividends of not less than 44 per cent. per annum. 


Newport.—There is no noteworthy movement with 








respect to the price of steam coal, but there is a consider- 








able amount of firmness for household qualities. Of iron, 
&c., one or two parcels have been got off. he market 
for iron ore is quiet; there has been, however, a fair im- 
vortation. Consumers are not very anxious to purchase 
urther quantities, in view of the slackness at present 
apparent in the iron and steel trades. Last week’s 
clearances comprised 49,270 tons of coal, and 1149 
tons of iron. e iron ore imports consisted of 12,854 
tons from Bilbao, and 2274 tons from other sources. 
Of iron pyrites 274 tons were received. 


The Vernon Tinplate Works.—These works, at which 
800 hands have of late been employed, stopped on 
Thursday. 


Cardiff.—There is a good demand for small steam coal, 
and patent fuel remains firm. Household coal has been 
fairly supported. Last week’s clearances comprised 
115,188 tons of covl, 5282 tons of iron, and 2771 tons of 
pone fuel. From Bilbao there arrived 10,631 tons, and 

rom other sources 3725 tons of iron ore. 


Dyffryn Rhondda Colliery.—This colliery in the upper 
district of Maestag has reopened. Employment is ordi- 
narily given to 100 men. The powerful engine at the 
Dyffryn Pit, the property of the Lynvi and ‘Tondu Coal 
-_ Iron Company, le been removed to the Coegnant 

it. 

Newport, Abercarn, Black Vein Steam Coal Company 
(Limited).—The directors have announced an interim 
dividend at the rate 6 per cent. per annum on the ordi- 
nary and preference shares for the half-year ending 
September 30, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Y esterday there was a fair 
attendance on Change at Middlesbrough. The market 
was a trifle firmer, No. 3 Cleveland pig being quoted 
43s. perton. Very little business was done. Shipments, 
as might be expected at this season of the year, are only 
moderate. The fortnight preceding the New Year is 
always dull, and it is not expected that there will be any 
exception to this rule at present. The Welsh failures 
coupled with the recent bad weather have tended to check 
business. It has been decided to hold the Middlesbrough 
market on Wednesday instead of Tuesday in Christmas 
and New Year’s week. 


The Manufactured Iron Trvade.—There is really littie to 
say about the manufactured iron trade. A fair number 
of orders are in hand. Plates are quoted 6/. 10s. per ton, 
angles 5/. 15s., and bars 6/., less the usual discounts. 

Manufacture of Steel Plates at Middlesbrough.—It has 
long been thought that a great steel making trade would 
be established at Middlesbrough, but while large firms 
made gigantic preparations for carrying on a steel rail 
trade in the district nothing was done in the shape of 
steel plate making. Messrs. Jones Brothers, of the 
Ayrton Rolling Mills, Middlesbrough, are the pioneers of 
steel plate making in this great centre of the iron and steel 
industries. Last week they turned out 50 tons of plates ; 
they have now obtained an order from Glasgow for 1000 
tons of steel plates, and they contemplate putting down 
a new mill for this new trade. It has long been thought 
that Messrs. Bolckow, Vaughan, and Co. would become 
steel plate makers, but like most large concerns they no 
doubt find that they have already quite sufficient work 
to do iniron and steel rail making. 

Stoppage of the Skerne Iron Works at Darlington.—On 
Tuesday night the Skerne Iron Works, Darlington, were 
stopped and about 2000 men were thrown idle. It is 
stated that the firm are short of specifications, but no 
official reason has been given for discontinuing work. 

Engineering and Shipbuilding.—Both these industries 
continue very brisk. A large amount of work is being 
turned out at the several engineering establishments on 
the north-east coast. Allthe shipyards are full of orders. 
Their output this year has certamly far exceeded any of 
the previous ten years. It is estimated that the total 
amount of shipbuilding in the United Kingdom during 
this year will amount to about one million tons. 

The Coal and Coke Trades.—There is a fair demand for 
all kinds of fuel and prices are maintained. 











THE Hampton Court Fire.—The rider of the jury to 
their verdict to the effect that the speedy extinction of 
the flames and the prevention of excessive damage, was 
due to the excellent apparatus for extinguishing fire at the 
Palace, and the excellence of the Palace fire brigade, 
must cause gratification to those concerned. The chief 
part of the apparatus consisted of a powerful double- 
cylinder steam fire engine, which threw six solid jets of 
water into the fire. These did not play with the 
flames, but went right home to the seat of the fire and 
‘knocked it out;” this is true fire extinguishing, and Her 
Majesty’s Office of Works knew well what they were 
doing when they went into the question of how to act in 
case of fire. This engine is one of Messrs. Merryweather 
and Sons, built upon their Admiralty pattern, with a 
pair of steam cylinders 7 in. in diameter, and pumps 54 in. 
in diameter, with 18 in. stroke ; it pumps six jets, each 
capable of throwing 120 gallons per minute to a height 
of double that of the Palace buildings ; the boiler is on 
the Field principle, and raises steam within ten minutes 
from lighting the fire. Thisengine is connected to a main 
running in and around the Palace, and all that is neces- 
8: on alarm of fire is to couple hoses to the various 
hydrants and start the engine. The results obtained 
at the late fire show the arrangement to be thoroughly 
satisfactory, 








“ENGINEERING” 


CoMPILED BY TW. 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

DECEMBER 18, 1882. 

Ti the Cases of Inventions communicated from Abroad the 
Names, &e., of the Communicators are given in Italics 
after the Applicants’ Names. 


Nos. 


5917 W. F. Smith and A. 
Coventry, Salford. 

5918 Lake. Mather, 

5919 Haddan. Scheidecker 
and Kohl. 

§920 J.C. Baker, Liverpool. 

5921 | H. Dansey and 0, 
Robinson, London. 

5922 Pitt. IJmbach. 

5923 Johnson. Ammen. 

5924 Johnson. Juneker. 

5925 W. © em Ponty- 

5926 ~ H. "ieee, Dortmund, 
and A. Wienand, 
Pforzheim, Germany. 

5927 Glaser. timer. 

5928 H. N. Maynard and 
H. J. Cooke, London. 

5929 — Ches- 
wrignt 

5930 , J. Telfer, Glasgow. 

5931 Cheswright. Ches- 
wright, 

5982 P.G. mae, Coln-am- 

5933 ae * Micciullo, 

5934 Lake. Greenlee. 

5935 Lake. Hammond, 

5986 Lake. Vaugh, 

§937 Lake. Akin. 

5938 | Lake. Merrill and 
Nolan. 

5939 | Clark. Wass, Stuart, 

Dec.13, Henderson & Mot ey. 

5980 | W. H. Thacker and J. 
T. Green, Notting- 

| ham, 

5941 | Pieper. Friederichs. 
5942 0. W. T. Barnsdale, 
Nottingham. 

5943 Hand and J. T. 

Wibberley, Black- 
; _ burn. 

5944 | E. Edwards, London. 
5945 | A. H. Adams, Hands- 
| _ worth, Stafford. 
5946 == Langbeck, Lon- 

on. 

5947 | C. G. ius and R. 

| §t, G. Moore, - 
ston- upon-Hull. 

5948 . Gx Guthrie, Sunder- 

5949 | R. C. Boott, Liverpool. 

5950 | W. R. Sykes, Nunhead, 

| Surrey. 

5951 | A. B. Cole, Coventry. 

§952 | I. A. Timmis, London. 

5953 | J. F. G. Kromschroder, 
Westminster. 

§954 | T. Cocker & J. Ellis, 
Gildersome, Yorks. 

5955 A. G. Henderson & J. 
A. Kelman, London. 

5956 | A. G. Henderson & J. 
A. Kelman, London. 

5957 A. Thomson, Glasgow. 

5958 | J. H. Whitehead, Leeds. 

5959 Jensen. (arveri. 

5960 | C. Brothers, London. 

5961 |G. L. Anders, London, 
& J.B. Henck, Bos- 
ton, U.S.A. 

5962 Aron, Aron. 

5963 | Wirth. Limberd & 
Salin. 

5964 J. Irving, Barnsley, 

Dec.14 Yorks, 

5965 Pieper. Blass, 

5966 J. Jameson, New- 
castle-upon-Tyne. 

5967 | Glaser. Abt. 

5968 A. H. B. Sharpeand F. 
Palmer, Lincoln. 

5969  W. Hargreaves and W. 
Inglis, Bolton. 

§970 J. , Barrhead, 

5971 H. Hawgood, Rich- 
mond, Surrey. 

5972 | T. Rowan, Westmin- 
ster, and 8, Wil- 
liams, Newport. 

5973 F. Ripley, Bradford. 

5974 . D. Eastwood, Ludden- 
den Foot, Yorks, 

5975 | J. Sellers, London. 

5976 | Johnson. Gallois. 

5977 | J. Rapieff, London. 

5978 | H. — Eccles, 

§979  F. z. Baker, Birming- 

m. 
5980 Newton. De Poilly, 


NAMES, &., 
OF APPLICANTS. 


De Fitz-James, & 
De Brigode. 





ABBREVIATED TITLES, &c. 


| Planing and milling machines. 


Dynamo-electric machines. 
Separating yarn from paper tubes. 


Air pumps for ventilating, &c, 

Compound engines and slide valves 
therefor. 

Manufacture of brushes. (Complete 
specification). 

Sea-going vessels. 

Decoration of walls, &c. 

Miners’ safety lamps. 


Bisolenoidal-electropathic method for, 


treating organic bodies. 


Bi-chromate of potash. 

Tubular structures for communication 
under water. 

Collapsible tubes for colours, &c. 


Wicks. 
Capsules for bottles, &c. 
Substitute for linseed oil. 


Ornamentation of glass, &c. 

Sawing wood. 

Mechanical musical instruments. 

“Putting out,” scouring, &c., in the 
manufacture of leather. 

Displaying advertisements. 

Boxes and safes and fireproof ma- 
terials, &c. 

Removing grease, 
feed-water. 

Tricycles, &c. 


air, &c., from 


Surfacing the insides of reversing 
"a 

Cigars and cigarettes. 

Spooling machines. 


Covers or stoppers for bottles, &c. 
Cup and screw hooks, screw pegs, &c. 


Marking inks. 
Constructing submarine tunnels. 


Metal wedges. 


Safety apparatus for ships. 
Railway signal apparatus. 


Watches. 
Pressing asbestos into wood, &c. 
Purifying coal gas, &c. 


Steam boiler furnaces, &c. 


Controlling, &c., the supply of heating 
and illuminating gas, 
Illuminating and other gases, &c, 


Tables. 

Combing wool, &c. 

Tanning skins. 

ee, and fire-extinguishing 
appa: 

Dynamor = rmagneto electricmachines. 


Photographic albums, 
Engraving-machines, 


Shedding apparatus of looms, 


Slide-valves, &c. 

Condensation of the less condensible 
matters contained in gas 

Permanent way and rolling stock, 

Vertical steam boilers. 


Valves of motive-power engines. 
Pextagraph engraving machines, 
Method of covering stairs with carpet. 
Apparatus for igniting gas. 
Machinery for spinning fibres, 
Looms for weaving. 
New aerated water 
bismuth. 
Keys or wedges, 


Galvanic batteries. 
Actuating railway points, &c. 


containing 


“ae for gloves, boots, stays, 
atin of bottles, &, | 


| Nos, 


and 
Dates, 


Dec. 14 
5981 
5982 
5983 
5984 
5985 

Dec. 15 
5988 
5987 


5988 
5989 
51 
5992 
5993 
5994 
ee 
5997 
5998 
6000 
6001 


6002 
6003 


6004 
Dec. 16 


6025 


6029 
6030 


6031 
6932 


6033 


&> 
n= 
oOo 


&e., 
oF APPLICANTS, 


ENGINEERING, 


ABBREVIATED TITLES, &c, 








R. Nicholls, Hendon. 


T. Smith, Brockley, | 
Kent, & J. Drewitt, 


London, 


W.  Brownhill, 


Walsall. 
J. Shepherd, Man- 
chester. 
Lloyd Wise. 


y Nogues. 


- Hannan, Glasgow. 


—, Conway, 
H. Hillcoat, 


and L 


pool. 
po Wagley and J. 
Maynes, London. 
Abel. Glaser, 
Reddie. Theisin. 


0. Pihlfeldt, Coatham, 
Upper- 


Yorks. 
H. Hoyles, 
thorpe, Yorks. 


N. and L. Greening, 


Warrington, Lanc. 
Haddan. Barbier. 


Haddan. Tremsal. 


C. W. Gauntlett, South- 


sea, Hants. 


H. A. Oldershaw, Lei- 


cester. ; 
L. L. Loizeau, Paris. 
E. Truchot, Paris. 


C. L. A. Baatsch, Lon- 


don. 
Scholzig. Reinhard. 
Clark. Trouré, 
8. H. Emmens, Lon- 


don. 

8, H. Emmens and R. 
I. Barnes, London. 
J. T. Donald, Glasgow. 
D. Ballardie, Glasgow. 

J, Williams, Cardiff. 

F. Lorenz, Rendsburg, 
Germany. 

J. H. Hart, London. 

Brydges, Klauke, 


Brydges. Schwarz 
Brothers, 

Imray. Jacquelin 
and Chevre. 

Patterson. Partly 
Morris, 

R. B. Hayward, Lon- 


don. 
J. Polkinghorne. Mara- 


zion, Cornwall. 
Mewburn. Weisbach. 


W. Ferguson, Guernsey 


J. Steven and 
Burt, Glasgow. 

W. 8. Horry, London. 

G. L. Anders and J, B. 
Henck, London. 

H. Montgomerie, Clea- 
don, Durham. 

Bohringer. 

Lake. Torrence, 

Paterson. Harvey. 


T. Chadwick and T. 
Sudgen, Oldham. 
Simon. Schweizer- 
ische Industre- 
Gesellschaft. 

J. hoe Wolver- 
am 

bs oe ~. Wolver- 

|: a 2 Hoghton, Man- 
chester. 


J. W. C. Holmes, Hud- | 


dersfield, and §, 
ow South Hyl- 


W. “Thomas, London, 
A. Tomkins, London. 


J. Graham, Aberga- 
venny, and T. J. 
Graham, Birming- 


ham. 

8. P. Thompeon and C. 
C. Starling, Bristol. 
G. T. Ball, Canning 

Town, Essex. 
E. Wimshurst, Lon- 


don. 
Luzeau-Coudrais. 
Vincent. 
W. Pitt, Bath. 
F. we Twicken- 


Ht C “Bull, Brooklyn. 
Abel. Mautner. 

E. Barnet, Ulverstone. 
Abel. Mautner. 
Tweedale, Accrington, 


Lance 
Lake, Johnston. 
Lake. Kremenezky, 
Johnson, Neuhaus, 
Neuhaus, and 
Nevhaues, 


Tagell 
y Urell & Tagell 


Treatment of town sewage. 
Supports for curtain rods, &c. 


Bicycles, &e, 


Firegrates, Xc, 


Machinery for polishing jewels. 


Explosives for blasting, &c. 
Self-recovering hydraulics steering 


gear, 


Checking the receipt or money in 


public vehicles, &c, 
Bichromate of soda. 
Heating water. 
Tricycles, &¢c, 


Stove grates. 


Wire cloth for carrying belts, &c. 
Apparatus for propelling and steering 
| “ships, &c. 


S, 


Washing and scouring . 


Flushing apparatus 
closets. 


Ironing and pressing machine. 


Breaking stones, &c. 


New process of incrustation. 


Distributing light. 


Manufacture of wire and lubricating 
compositions therefor. 

Lighting interiors by electricity, &c. 

i. 


Electrical 
switches 


Electrical jnstallation fittings. 


Hoists. 
Miners’ safety lamps. 


Steam boiler furnaces, &c, 


Obtaining ammonia. 
Locks and latches. 


Protecting sheathing for wire cables, 
and machines for manufacture, 


&c., of same. 


Grinding oval glasses, &c, 
Excavating machinery. 
Amalgamating and settling appa- 


ratus, 
Manufacture of collars. 


Explosive compound, 


Automatically inserting i 
boards between the folds of cloth. 


Glazing roofs, &c, 


Audible signalling apparatus. 


Dynamo-electric machines, 
Telephonic apparatus. 


Steam generator for liquid fuel, 
Monalcoholised hydric-bases, 


Telephonic apparatus. 
Manufacture of screw-nuts and bolts. 


Sewing machines, 
Projectiles for rifles, 


| Latching bolts of locks, 
Fastenings for trunks, &c. 
Apparatus for coupling vehicles. 


Controlling the passage of gas into 


hydraulic mains. 


Pianofortes. 


Protecting velocipedists against the 


weather, 


Tool for coupling and uncoupling 
vehicles, 


Photometric apparatus, 


Window fasteners, 


Automatic, pneumatic, and hydrau- 
lic apparatus for steering, &c., 
Finishing textile fabrics. 


Winches, &c. 


Mosaic floor cloths, &c., and machi- 


nery therefor. 
Wagons. 
Malting grain. 


Clearing snow from railways, &c, 
Drying and roasting malt, &c. 
Machinery for spinning fibres, 


Coupling apparatus for shafts, 
Electric lamps 
Manufacture of bi-chromates, 





ILLUSTRATED PATENT RECORD. 
LLOYD WISE. 


(Dec. 22, 1882. 








Name. 








| 
| 

|) No. 
| 

| rl 
|, 1882 
4659 Young. 
4865 | Gardner. 
4998 Kershaw. 


5134 Landreth and 


Renis. 

| 5347 | Crane. 

| 6503 L’Hollier and 
Asher. 

5505 | Wilding 
(Stollwerck 


5553 | Musgrave, 
5554 | Lowe. 

5561 | Mildred. 
5569 Hutchinson. 
5571 ~~ Beverley and 


MacLaverty 


Pitt (White). 
Abel 
(Lissagaray 
& Leplay). 
5577 = Cooke. 
5579 ~~ Better. 
5581 Hughes. 
5585 Dobbs and 
Davies. 
5587 | Molesworth- 
Hepworth. 
5589 = Trafford. 
5591 | Tolson and 
Tolson, 
5593 | Smyth. 
5595 Cowles. 
5597 Walker. 
5599  Hissett. 
5601 Tribe. 
5603 | Ashworth. 
5605 Watkins 
(Taylor). 





IL.— 


No. Name. 








5454 | Nicholas, 
5515 | Wolff. 
5580 Cunliffe. 
5643. Biden and 
Biden 
(Pigeon). 
5647 | Crawford. 
5649 | Roberts. 
5651 | Vandersteen- 
straaten. 
5653 Tetlow and 
Holding, 
5657 | Cutlan, 
5659 Abel 


(Montagnac 


et Fils). 
661 Lake 


5663 Sharpe. 
5665 James. 
5667 Goodby. 
5669 Blyth. 
5671 Ekman. 
5675 Davison and 
Hallard. 
5677 | Wilde. 
5679 | Barker. 
5681 | Weiste 
(fF ‘omm). 
5683 | Davis. 
5687 | Howard and 
Bousfield. 
5689 | Roberts. 
5693 | Hunt 
(Hunter). 
5697 | Chambers & 
Chambers. 
5699 | Von Naw- 
rocki 
(Hirschfeldt 
5701 | Watkins, 
5703 | Gandy. 











Annoui 





(Silberberg).§ 57% 











Name. 


Abel 
(Perret). 


Catterall and} 5732 


Birch, 
Hora. 
Johnson 

(Bilon). 
Lake 

(Martinier 
Phillips. 
Smith. 
Spence and 

Chaster. 
Spalding. 
Hix. 

McEvoy and 

Mathieson. 
Lake 


(Van Pelt).§ 57 


Carder. 
Sanders. 
Young- 
husband, 
Young- 
husband, & 
Hudson. 
Rosenthal 
(Rosenthal). 
Bunten and 
Russell, 
Rucker and 
Jackson. 


Sheward and] 57 


Jones. 
Warre and 

Salmon. 
Haddan 

(Unterilp). 














vwced December 19, 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists ay 
Applications for Patents. 

1.—Announced December 15. 


Name. 


Boult 
(Cerebotani), 
Gibbons and 
Robinson, 
Dick, 
Dinsmore, 
Broadhurst. 
Kortiim. 
Thompson & 
Husbands, 
King 
(Finney). 
Kenyon, 
Gooder. 
Brown. 
Bayley. 
Foot. 
Cousté. 
Johnson 
(Darrigan). 
Thomson. 
Brentnall. 
Walker, 
Ridealgh, 
Delmard. 
Hitehins, 
Coxeter, 
Murphie. 
Sprague. 
Edwards, 
Watson, 
Ford. 
Groth 
(Sahlstron), 
Groth 
(Sahlstroin). 

















Name. Name 
Menage. Reddie 
Simpson and (Theisen). 

Fawcett. Parker. 
Boult Haddan 

(Weiden- (Laplace & 
mann and Laplace). 

De Quill- Lake 

Seldt). ( Mather). 
Lake Vining. 

(Fitch). Lumley. 
Cooper. Homer. 
Davis. Clark ((Gal- 
Appleton & braith). 

Horsfield. Robinson. 
3rodie. Armour. 
Morgan. Rawlings. 
Taylor. Burrell. 
Dauncey. Ambler. 
Kerner. Capra. 
Farwig. Creasy, 
Randall. Wickes and 
Robinson & Beaumont. 

Robinson. Harcourt. 
Clark Knowles. 

(Dumont). | 5 Robinson. 
Alison (Burr)} 5832 Lake (Stead). 
Boult (Fa- 5 Drummond. 

quant). Imray (Shaw) 
Gedge Denne. 

(Armelin). Sykes & Sykes 
Abel Royle. 

(Harrass). Morris. 
Malcolm and] 5848 | Butler. 

Malcolm, 2 Binney. 
Greig and Keep. 

ueck, Tice. 
Truman. Klug. 
Gilbert. Horne. 

Lake (Mes- Gordon. 
servey). Johnson 


Jensen (Von 
(Stockhausen). 





(Trincano). 
Lake 
(Dolbear). 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars see Corresponding Numbers in Lists of 


Applications for Patents. 





1882 
NOTICES TO PROCEED. 


5922 Pitt tt (Lmbach). 


I,—Time for entering Opposition expires Friday, 


January 5, 1882. 





No. | Name. 


Name. 


Name. 





2 | 
3811 | Southall. 
3828 | Beck (Wallet 
3829 | Wilson and 
| Johnson. 
3837 |; Boult 
(Gontier). 
3843 | Carling. 
3844 | Brydges 
| (Stauss & 
Ruf’) 





x 
n Ge & 


| Nicholls. 
| Brackelsberg. 





Bulpitt. 
Murray. 
Pontifex 
Porter. 
Walsh 
(Kayser). 
Pfannkuche 
and Dixon. 








| Kennedy. 
Allison 


(Lambie). 


Fisher. 
Brierley 


(Kindler). 


Catlow. 
Macdonald & 


Macdonald, 



































No. 


1882 
3983 





4496 


4502 
4577 


4594 


No. 
1882 
3330 
8836 
4900 
3901 
3902 


8906 


8907 
3909 


3916 


3925 
3932 
3933 
3934 
3939 





3941 
8043 


3960 
3097 


2913 
2014 
2918 


2920 
2926 
2927 


2928 


2982 


No. 





1882 
2915 
2916 
2039 
2041 
2045 
2949 


2957 
2958 


2961 
2064 


2069 


Dec. 9, 1882. 


a ae 
» 12, 
» 18, 
» 14, 
n 3, 


Dec. 22, 1882.] 
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Name. No. Name. No. | Name. 
1882 | 1882 | 
Waddington, | 4834 | Paterson and] 5495 | Elphinstone, 
Longbottom, Scott. Vincent, & 

& Ashworth.} 5084 | Young and Cottrell. 

Roberts and Beilby. 5520 Hunt and 
Moore. 5180 | Anderson & Mitton. 
Barnes. Cormie. 5569 | Hutchinson. 

Lloyd. 5319 | Whitehead. [| 5570 | Kinipple. 

Lloyd-Wise | 5337 | Schoth. 5598 | Greatrex. 
(Rober). 5398 | Stevens, 5618 | Lubbock 

Dewrance & Major, and (Scard). 

Wimshurst. | Barber. 5688 | Coleman, 
Mennons 5449 | Asthowerand | Morton, & 

(Monmon). Bicheroux, Stidolph. 
Hughes. 5484 | Kirkaldy and] 5690 | Smith 
Whitehead. Kirkaldy. | (Hallidie). 
Lloyd Wise [| 5493  Tydeman. 

(Besnard). 

11,—Time for entering Opposition expires Tuesday, 
January 9, 1883. 
Name. No. Name. No. Name 
1882 1882 
Riddell. 4018 Williams. 5360 | Lee. 
Brown, 4051 Northcott. 5443 | Clarkson. 
Henry. 4052 Lloyd. 5501 Key and 
Nadal. 4074 Jones. Lowrie. 
Lake(Lidger-] 4144 Lloyd Wise 5545 | Mactear. 
wood). (La Société | 5556 | Lake 
Lake (Tihon Anonyme (Gardner). 
& Rézard.) Lorraine 5566  Cherrill. 
Barnsdale. Tadus- 5567 | Bamlett. 
Thompson trielle). 5587 | Molesworth- 

(D’ Alina). | 4152 Messent. Hepworth, 
Smith,Smith,] 4340 Low & Lamb.] 5605 | Watkins 

and Smith. 4341 Lamb = and (Taylor). 
Williams. Attenbo- 5639 | Young- 
Astrop. rough. husband, 
Neuray. 4356 Nash. Young- 
McGregor. 4369 MacLeod. husband, 
Barlow 4376 Deprez. and Hud 

(Godefroy | 4416 Clark (Popp). son. 

& Lanselle).] 4488 Kingston. 5766 Walker. 
Cookson, 4505 Morgan- 5772 Hitchins. 
Baynes Brown 5836 Imray 

(MeIntosh). (Miltimore) (Shaw). 
Brophy. 4531 Ingram. 5922 | Pitt 
Abel (Actien | 4678 Weldon. (linbach). 

Gesellschafit 4956 Hardingham. 

Siir Anilin | 5039 Baillie- 

Fabrika- Hamilton. 

tion). 

PATENTS SEALED. 

I.—Sealed December 1). 
| 
Name. No. Name. No. Name. 

1882 1882 
Acaster. 2938 | Mallinson. 3742. Townsend. 
Thomas. 2942 | Goldie. 3801 Humuinel 
Vaughan 2046 | Holliday. (Hallstrom). 

(Lurmann).} 2948 | Lake 4236 George 
Avery. (Raymond) (George). 
Brydges 2950 Lake 4332 Hendry and 

(Tovote). (laymond). Melville. 
Isherwood. 29902 ~Lake(Gérard-] 4378 Atkinson. 
Howard. (Lescuyer).| 4379  Wiillans, 
Edwards 3053. Webley and | 4388 Atkinson. 

(Vigreuz). Brain. 4633 Haddan 
Sprague 3105 | Wilder, (Abbot). 
Culpin. Wilder, & | 4637 Harland, 
Combe. Wilder. Wolltt, Wil- 
Emmens. 3149 Mallett. son & Pirrie. 
Emmens. 3186 Weldon 4655 Hudson. 
Emmens. (Schaffner | 4735 | Kingzett. 
Pitt & Helbig). | 4785 | Casero. 

(Bower). 3199 | Johnson 4795 | Haddan 
Hancock. (Muller). (Gebhart). 
Robinson Kent. 4835 Haddan 
Lake Gardiner. (Campbell). 

(Grunow & Smaliwood & J 4930 | Snell. 

Meyer). Cooper. 4992 Glaser 
Mock, 3384 | Hannan (Braun & 
Haddan (Martignoni) Liebreich). 

(Richters). | 3441 | Gray & Gray. 

I1.—Sealed December 19, 
Name. No. Name. No. Name. 
1882 1882 
3rewer,. 2970 | Edwards (De | 4303 Frankland. 
Moon Soulages). | 4399 | Buckland. 
Truss. 2973 ~Boyle. 4407 Johnson 
Aryton and | 2077 De Pass (La (Bernstein). 

Flovd. Société 4609 | Tweddell and 
Sorley. Volpp Fielding. 
Wood = and Schwarz et] 4625 | Lane Fox. 

Smyth. Compagnie).j 4657 | Thompson. 
Stewart 2998 Abel (Gerike)} 4691 | Phillips. 

(Kirkeand | 3003 Wilkinson. 4781 | Knott. 

Fender). 3009 Morton. 4797 | Parsons, , 
Cross. 3091 | Stanley. Parsons, & 
Penn. 3093 Howard and Kitson. 
Harsant. Bousfield. ] 4819 | Lake (Wen- 
Morgan- 3134. Newton strim). 

Brown (Rojer). 4581 | Varley and 

(White). 3233 | Schlaefli. Gregory. 
Edwards 3334 | Matthews, 5062 -~Pitt (Miller 

(Vernan- | 3368 | Erskine. and Diehl). 

chet). 











FINAL SPECIFICATIONS FILED. 
Nos. 2503, 2715, 2716, 2721, 2722, 2727, 2730, 2731, 

2732, 2739, 2741, 2742, 2743, 2746, 2747, 2761, 
2792, 2805, all of the year 1882. 

2658, 2755, 2756, 2757, 2764, 2783, all of the 
year 1882. 

2748, 2749, 
2769, 2778, 2851, 2898, all of the year 1882. 

2000, 2776, 2779, 2781, 2786, 2789, 2795, 2799, 
2802, 2806, 2826, 2844, 2944, all of the year 
1882 





2788, 2796, 2797, 2803, 2804, 2807, 2808, 2810, 
2815, 2827, 2828, 2947, all of the year 1882. 
2816, 2829, 2830. 
2338, 2867, 
year 1882. 










; 287 , 2880, 2942, all of the 





750, 2752, 2753, 2754, 2758, 2759, | 


2, 9833, 2834, 2836, 2837, | 
ee, Se, See eee | Each driving wheel is rendered independent of the other and | 
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PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501. 
No. | Name. No. Name. No. Name. 
1879 1879 | 1879 
4943 Mcnck. 4976 | Imray(Brown} 5022 | Cutler. 
4945 | Lake & Bailey). | 5025 | Clark 
(Howard). | 4978 | Brockelbank (Thayer). 
4948 | Conklin. and Laws. | 5027 | Yeomans & 
4951 | Jordan and | 4979 | Rust (Judd), Stone. 
Jordan. 4988 | Wilson. 5028 | Gibson. 
4953 | Messenger, 4990 | Coutie. 5029 | Baud and 
4956 | White. 4994 | Lake Lecoultre. 
4959 Woodruff & (Ca sse). 5032 | Hargreave. 
Evans. 4995 | Kroog. Robertson. 
4961 Spencer. 4999 | Beresford. 5037 | Pritchard. 
4966 | Smith. 5004 | Imray 5038 | Yeomans. 
4968 | Sampson. (Bailey). 5041 | Edmonds 
| 4969 | Mills(Garin, | 5009 | Imray (Jullien). 
| Curson, & (Bailey). 5044 | Imray 
Co.) 5014 | Wood. (Muhlbacher) 
4970 Lake (Lloyd | 5015 | Hughes. 5046 | Purkiss and 
| & Andres).{ 5016 | Martimy. Etchells. 
4973 Murray 5017 | Haddan 5047 | Newton 
| (Von Laer), | (Wright). (Caen). 
| 4975 | Pendred. 5018 | Butler and 
Askie._ 


II.—Through Non- Payment of the Seventh Year's Stamp 
Duty of 1001. 











| No. Name. No. Name. No. Name. 
1875 1875 1875 

| 4184 Crohn. 4217 Bruce and 4271 Watson. 

| 4190 Oliver and Batho 4274 Broadbent & 

| Butter- 4230 Brotherhood. Brown. 

| worth. 4242 Smith. 4276 Hallas and 

| 4194 Johnston. 4244 Sells. Stevens. 

| 4212. Turner. 4266 Sellars. 4278 Roberts. 
4213 La Mothe. 





| PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 





| 
| 

















| No. Name. No. Name. No. Name. 
| aati 
1879 1879 1880 
| 5147 Livsey 5331 Hunt 52 Comerford. 
(Landfear (Matthews) 97 Stevenson & 
& Merrick). 5114 Lake Price. 
5161 Lake (Park- (Connolly, | 1879 
hurst). Connolly, 5169 Fairburn. 
5165 Johnson & MeTighey 5173 Lake (Chapin 
(Recken- 5240 Trabue. & Plass). 
dorfer). 5129 Fryer. 5200 Bottomley. 
5089 Vaughan 5215 Rhodes and | 5204 Lake (John- 
(Keller). Barber. ston). 
5095 Thomas. 5272 | Buchan. 5205 Tower. 
5217 Cotton. 5122 | Chambers. 5279 | Holmes. 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 1007. HAS BEEN PAID AND REGISTERED. 

















| No Name. No. Name. No. Name. 
1875 1875 187: 
4315 | Singleton. 4342 Alexander 4164 Meakin. 
4335 | Cleaver. (De_ Bis- | 4373 Parker. 
4352 | Grauel. schop). 4488 Yates and 
4493 Willis. 4443 | Vicars, Brierley. 
4322 | Walker. Vicars, & } 1876 

Smith. 13. Rawson and 








| | Slater. 


| ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING DECEMBER 16, 1882. 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views giveninthe Specification Drawings 


the Specification is not Illustrated. 








2173.. Connecting and Biapeuneeiing Aupenatne 
for Carriages and Vehicles, &c.: E. Wright, Lon- 
don. (2d.}—The chains are released by pressing a hook which 
takes into a link attached to the shackle placed on the horse collar. 
(May 9, 1882). 


2179.* Squegees: A. Foster, Watford, Herts. [2d.)|— 
The rubber ends of the squegees project to prevent damage to 
the window when used for window cleaning. (May 9, 1882). 


2182. Clocks: A. Harder, Ransen, Prussia. [6/. 
7 Figs.J—A horizontally arranged pendulum rotates alternately 
in each direction. The clock only requires to be wound once a year, 
or once in ten years or other period. (May 9, 1882). 


2184," Electro-Magneticand Magneto-Electric En- 
gines: C. F. Varley, Bexley Heath, Kent. (2d.)—A 
hollow iron cylinder free to move has another cylinder within, and 
united toit. This compound cylinder can be rotated and ismag- 
netised by a suitable arrangement of magnets or by a helix sur- 
rounding it, so asto make the double cylinder one pole of a magnet. 
Between the two component cylinders is another cylinder 
wrapped with wire parallel to its axis. This cylinder forms the 
second pole of the magnet, It is preferred to construct the arma- 
ture cylinder in section like “‘ half a double convex Jens.” (May 9, 
1882). 


2185.* Electro-Magnetic and Magneto-Electric En- 
gines: C, F. Varley, Bexley Heath, Kent. (2d.|—The 
objcct of this invention is to obtain rotary motion from electric 
currents or vice versd, and to obviate burning at “ places of con- 
tact.” 1. Twoor more bar magnets are placed end to end free to 
rotate axially in either direction. Near toor surrounding such 
bar is the hollow pole of a magnet, and each alternate bar may bea 
fixture. On passing acurrent through the bars rotation is pro- 
duced. Ifthe bars are rotated electricity is generated. 2. A long 
bar magnet has magnetic discs upon it, around which discs is a 
“‘magnet ring,” and the bar between the discs passes through a 
hole in a magnet. If the N pole of the magnet be presented to the 
discs, the S.pole is presented to the bar between the discs. Ro- 
tation is produced when an electric current passes from end to end 
ofthe bar. 3. On arevolving bar magnet is placed a series of 
magnet discs, each alternate disc being deeply grooved, and each 
other alternate disc being hollowed in the centre. These run 
inside holes in stationary bar magnets. 4. The bar magnet is 
made in scparate insulated segments, and each segment is joined 
to an insulated ring at the ends of the bar, against which springs 
press. These springs are so arranged that the segments may be 
coupled up parallel or inseries. The rods are made tubular and 
the discs are perforated perpendicularly to the axis of the tube. 
When it is deemed advisable to nickel or platinise the bars or sey- 
ments it is preferred to do it by electio-deposition. Mercury is 
| used asa lubricator and contact maker. The fixed magnets may 
| be replaced by coils of insulated wire surrounded by the movable 
| bars, and the apparatus can be made self-magnetising. (May 9, 
| 1882). 
| 2188.* Apparatus for Opening Bottles Closed by 
| Internal Stoppers: P. Murat and A. Motet, Man- 
| chester. [(2d.)—The internal stopper is forced inward, the neck 
| of the bottle being closed at the same time, the fluid escaping 
| only through a small tube in the apparatus. (May 10, 1882). 
| 2194.* Uniting Piecesof Whalebone: A. C. Hender- 
son, London. (i. V. Robin, Paris). {2d.J)—The ends to be 
united are bevelled and then joined by a metallic plate, the joint 
being of the same thickness as the original whalebone. (May 10, 
1882). 





2204. ting Machines or Presses: W. R. Lake, 
London. (J. 7. Hawkins, Taunton, Mass., U.S.A.) [ls. 
19 Figs.|—Relates to that class of printing press known as cylinder 
press, the printing being effected by means of a flat reciprocating 
type bed and a rotary impression cylinder. (May 10, 1882). 


2207. Electro-Magnetic and Magneto-Electric 
Engines: C. F. Varley, Bexley Heath, Kent. (2d.)— 
The object of this invention is ‘‘to get a conductor moving 
between the poles of magnets so as to generate electricity.” One 
moving spindle may be used, but it is preferred to employ a 
multiple of two. In an apparatus having four spindles, on the 
| further end of the left-hand spindle is an insulated conducting 
| disc, and on the rest of that spindle are insulated conducting 
reels. On the intermediate spindles are insulated discs, and on 
| the right-hand spindle are insulated reels, and at its near end an 
| insulated disc. The discs and reels are either geared together 
| with teeth, or are made to overlap and touch, or they may rotate 
| between fixed pieces of conducting material suitably curved. 
| When combined they form a continuous conductor. The discs 
| are slotted to prevent ‘‘false conduction.” The slots may be 
filled with insulating material. In order to diminish resistance at 





is stated in each case after the price ; where none are mentioned | the junctions, jets of mercury are made to play on the discs, or 


they may dip in mercury cups. Between the discs are placed the 


| Where Inventions are communicated from abroad, the Names, | poles of magnets, so that the rotating discs cut the magnetic 


&ec., of the Communicators are given in italics. 


ring, and produce one continuous current through the machine. 


| 
| Copies of Specijications may be obtained at 38, Cursitor-street, | 4 second method of carrying out this invention consists of form- 


Chancery-lane, E.C., either personally, or by letter, enclosing 

amount of price and postage, and addressed to Mr. H. READER 
| Lack. 
| 1908. Strainers for Straining Pulp: G. Tidcombe, 

Watford, Herts. (8d. 16 Figs.|—The edges of the slits in the 
strainer plates are rounded off and any fluid or semi-fluid carrying 
| in suspension matter of a grinding character is passed under 
| pressurethrough them. A jog or vibratory motion is given to the 
plates, and an increased flow of the pulp over the strainer plates is 
obtained by extra pump power and by washing away the choking 
stuff. (April 21, 1882). 

1991. Tools for Cutting Pipes: C. D. Abel, London. 
(T. J. W. Geerkens, Tonning, Germany). [2d.]—The pipe to be 
cut is inserted between two blocks, one of which carries a cutting 
disc advanced by a screw rod until it bites, and actuated by 
levers. (Void, the patentee having neglected to sile a specification. 
April 27, 1882). 

2083. Machinery for Making Eyeletted Labels: 
|C. Keith, Inverness, (2¢.|—Differs from the apparatus de- 
scribed and illustrated in Sheet 3 of Specification 4677 of 1879 in 
that the bracket, the plunger, and the whole of finger or folder 
mechanism are dispensed with. (Void, the patentee having 
neglected to sile a specification, May 3, 1882). 

Fire Lighters and Artificial Fuel: J. 

| Templeman, London, and T. Carmichael, Glasgow. 
[4d.]—Relates to the treatment of wood blocks. (May 4, 1882). 

| 92120. Urinals, &c.: W. McGill, London, [6d. 7 Figs.|— 
The sides, back recess, and bottom are automatically flushed by 

| stepping on and off a treadle. (May 5, 1882). 

| 9145. Cabinets or Cases for Containing Assort- 

| ments of Spools or Bobbins of Thread; A. Black, 

| Paisley. {2d.]—Relates to cabinets for spools or bobbins of 

thread, and arrangements whereby the withdrawal of such spools 
is facilitated. (Void, the patentee having neglected to jile a speci- 
fication. May 6, 1882). 


2172. Velocipedes: J. Harrington, Coventry, 


} 
| * 
| 


(2d.] 


' of its driving shaft. (May 9, 1832). 


ing a moving sheet of mercury in the magnetic field. Insulated 


} conductors are in contact with the ends of this shee’ to collect 


| the currents generated. The mercury is supplied to the cistern 
| by pumps. (May 10, 1882). 


2208. Printing Machines or Presses: W.R. Lake, 
London. (/. 7. Hawkins, Taunton, Mass., U.S.A.) [10d. 
16 Figs.J—The object of this invention is to provide rapid and 
correct means for printing newspapers, &c., from flat type forms, 
dispensing with curved stereotype plates, and using instead im- 


| pression cylinders of minimum diameter to print both sides of 





the sheet at once. (May 10, 1832). 


2210.* Movements or Actions for Swing Looking- 

&c.: H. Carter, London. (2d.|—Two boxes 

attached respectively to the swinging arsicle, and to the standards, 

and fitted with india-rubber discs, are forced together, and the 

outer edge of one box fits into a recess formed around the other 
box. (May 10, 1882). 

2211.* Producing Ornamental and other Designs 
upon Tin Plates: C. Johnson, London, (2/.)—The plates 
are heated, the design printed upon them, and are then immersed 
in suitable acid, after which the design may be removed or not at 
pleasure. (May 10, 1882). 

2218. Elastic Couplings for Ropes, Chains, &c.: 
J. Greenwood, Southend, Essex. [6. 4 Fiys.|—A tubular 





stem A having an eye Al at one end and open at the other end 
has longitudinal slots A? formed along the greater part of its 
length on opposite sides, and a rod C, also having an eye C!, is 
inserted at its open end, which rod has at its inner end a cotter 
D driven through it, passing through the slots of the tubular stem 
and through a loose collar E. Spiral or helical springs F are 
placed upon this ing with their suiailer ends against 





stem, bearing 
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the collar E and screwed nut B on the open end of A, and with their 
larger ends against the grooved disc, sliding loosely on A. Thus 
any strain put upon the coupling causes the rod to be drawn out 
of the tubular stem against the resistance of the ‘‘ volute” springs. 
In a modification the spring may be a double volute spring and 
may be formed in one piece, one end of which is fastened to the 
stem A and the other end to the rod C, which simply slides in A, 
which serves as a guide. (May 11, 1882). 


2221. Contrivance for Holding the Globes of Lamps: 
J. and T. L. Archer, Manchester. [4d. 5 Figs.J—A 
sliding clamp-piece, with a spring attached to a small stop or catch- 
piece underneath the clamp-piece, takes into a slot in one of the 
arms of the globe holder. (May 11, 1882). ’ 


2222, Treatment of Offal, Oils, Fats, &c.: H. J 
Haddan, London. (J. NV. B. Bond, New York, U.S.A.) 
[6d. 3 ,Figs.}—The substances are exposed to a high tempera- 
ture in a comminuted state under constant agitation in a rarefied 
atmosphere. The invention relates also to the apparatus for carry- 
ing out the above process, (May 11, 1882). 


2224. Production of Nitrous Vapours: G, Prim, 
Mons, Belgium. [6 3 Figs.\—A continuous current or 
silent discharge of electric sparks causes the combination of the 
nitrogen with the oxygen of the air, (May 11, 1882). 


2225.* Dynamo-Electric Machine: T. Floyd and 
T. Kirkland, Jun., London. ([2d.)—The field magnets 
revolve in a direction opposite to that of the armature. They 
are constructed in sections, coupled up in series, so as to obtain 
consequent points forming N and S poles at extremities of a dia- 
meter. A space would thus be left between each section for air 
circulation, allowing of finer wire than usual being employed. 
The poles of the field magnets would almost encircle the armature, 
the neutral points being connected by brass strips. The end 
frames would be insulated from and bolted to the field magnets, 
and would also form bearings for the armature spindle. The 
circumference of the armature is divided intotwenty-four spaces, 
between each of which occurs one ot the cast-iron radial bars of 
the frame. In each space is a bundle of insulated copper wires 
with their ends joined together and braced to end brass caps. 
These caps have tail-pieces so as to form a connexion with the 
commutator and the next section of wires. Each bundle of wire 
with its cap then forms an easily removable section. Asbestos 
paper would be used to insulate the sections from one another. 
The malleable cast-iron framing would be constructed with a box 
keyed on to the shaft, from which radiate bars forming between 
each the receptacle for the wire. The ends of the framing would 
be separated to avoid currents circulating. The commutator 
would have bars inclined to the shaft, so that the collecting 
rollers always touch two of the bars, and the axis of each collect- 
ing roller would incline to that of the shaft, so that the centri- 
fugal force would keep the rollers in good contact with the com- 
mutator. The above arrangement may be modified by making 
the armature embrace the field magnets inside and outside. 
(May 11, 1882). 


2226.* Incandescent Electric Lamp: T. Floyd and 
I. Probert, London, [2d.]—One or more carbonaceous fibres 
are placed in an exhausted glass globe at equal distances from each 
other and from the centre of the globe. The fibres are attached 
at each end to the conducting wires which are led through the 
stem of the globe. Cocoa-nut fibre, briza minima, and esparto are 
mentioned as suitable material for the carbonised filament. A 
reflecting ball may be enclosed within the fibres. (May 11, 1882). 


. Freezing Liquids: A. Allworth, London. 
[6d. 9 Figs.|—Relates to the freezing of liquids holding sub- 
stances in solution. (May 11, 1882). 


2229. Candlesticks: W. Blundell, London. [2d.)— 
The stem of the candlesticks is formed of telescopic tubes, the 
inner tube forming a convenient receptacle for matches. (May 11, 
1882). 

2231.* Manufacture of Gas for hting: B. Russ, 
London. [(4d.)—Gas is produced in suitable apparatus from a 
mixture of hydro-carbons, potash and water, or other equivalent 
materials, with or without the addition of an ammoniacal salt. 
(May 11, 1882). 

2235. Red Colouring Matter : J. H. Loder, Leyden, 
Holland. ([2d.|—The colouring matter is obtained by the 
simultaneous acid reduction of various colour-bearing substances 
present in the extract of sorrel, and of red and yellow wood or 
rosewood, or Brazil wood, or fustic. (May 11, 1882). 


2237. Microphones: J. H. Johnson, London. (4. 
D’Arsonval, Paris). (6d. 3 Figs.}—A manganesian game pred 
is employed in place of the carbon as usually employed, and the 
pressure exerted by the movable part upon the stationary part is 
controlled by a magnet whose position is regulated at will. The 
apparatus is supported in a peculiar manner, whereby all shocks 
and vibration are prevented from being transmitted to the work- 
ing parts. (May 11, 1882). 

2241. Boilers: S, Jones, Wrexham. [2d.]—Relates to 
boiler egg-ended at one end and Cornish at the other. (May 12, 
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2244.* Floors and Treads of Stairs: J, Thallon, 
London (2d.]—Blocks of wood are Jaid on the old or sub-floor by 
means of iron rods running through the blocks and fitted tothe 
old or sub-floor. (May 12, 1882). 


2245. Life Buoys, &c.: J. R. Hodgson, London. 
[6d. 7 Figs.)}—Relates to the construction of buoys, boats, or float- 
ing apparatus to be used in case of shipwreck, &., the upper and 
lower half, and also the forward and after ends, being exactly alike. 
(May 12, 1882). 

2246. Differential Pulley Apparatus : W. R. Lake, 
London. (/. Roy, St. Etienne). [4d. 2 Figs.|—The differential 
pulley has two or more round or angular grooves which may be 
undulated. (May 12, 1882), 


2247.* Facilitating Signalling on Railways: J. A. 
McLaren and H. M. Sherratt, London. (2d.)—An electric 
current put in circuit by the passage of the engine raises the 
signals, &c., and alse actuates indicator apparatus on the engine, 
the driver replacing it to its normal position when required. 
(May 12, 1882). 

2248. Apparatus for Measuring Electric Currents: 
T. Varley, Walthamstow, H. B. Greenwood, 
London. (6d. 2 Figs.|—The object of this invention is to pro- 
vide means for measuring the quantity of electricity supplied 
from any source. It is essential that the speed of the indicating 
mechanism shall vary with the current passing through the cir- 
cuit, and that such speed shall not be sensibly affected by friction, 
and also that the current shall be continuous. The apparatus is 
constructed as follows : A disc is arranged so as to be rotated by 
an electromotor or other means, its speed being maintained 
uniform by an escapement or other suitable device. In com- 
bination with this disc is a roller carried in a pivotted frame so 
arranged as to be oscillated by the varying attractive force of a 
solenoid included in the circuit. The shaft of the roller is con- 
nected with registering mechanism. Fig. 1 is a front elevation of 


the same to the motor, dl a train of wheels and escapement ; ¢ is 
the roller to the axis of which is fixed the pointer /, and the gear 
wheel f! of the indicating mechanism ; g is the supporting frame 
pivotted at g! to the lever A. The spring j keeps the roller and disc 
in frictional contact. The cord k s over an eccentric J, carried 
by a shaft m and having fixed to it a piece o which forms the arma- 























ture of the clectro-magnet p. This electro-magnet is included in the 
circuit of the current to be measured. The action of the apparatus 
is as follows : When no currentis passing the roller hasa point on its 
surface bearing on the centre of the disc, and it therefore receives 
no motion from the disc, but when a current passes through the 
circuit the armature is attracted to the pole pof the electro- 
magnet, thereby altering the position of the roller with respect to 
the disc. By suitably proportioning the cam, levers, and spring, 
such motion may be made to be proportional to the variations in 
the current, and consequently the indicating mechanism is made 
to vary in like manner, as the point of contact between roller and 
disc alters its distance from the centre of the latter. In the modi- 
fication of this apparatus shown in Fig. 2, the dise ¢ is concave 
and gearsinto a small wheel e, attached to the indicating me- 
chanism. The frame g is pivotted at g!, and is arranged so that 
the wheel e can be moved from centre of the disc to its circum- 
ference in a similar way to that above described. (May 12, 1882). 


2250. Machinery for Manufacture of Casks, &c. : 
S. Wright, Liverpool. [6d. 4 Figs.|—The figure isan end 
elevation of a barrel-forming machine. The staves are fed on to 
the barrel form or drum between the upper and lower set of guide 

















rollers mounted onthe shafts GG. The upper frame F! with the 
upper rollers G G is movable slightly to accommodate the different 
thickness of staves. (May 12, 1882). 


2251. Rock-Boring Machines: J. Urwin, Scotswood- 
on-Tyne. (6d. 5 Figs.|—The figure is a side elevation of a 
boring machine according to this invention, which is especially 
adapted for perforating coal or shale in mines. The brace is 
worked by two levers G, each acting on catches by springs, and 
operated together so as to give a nearly continuous motion to the 
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drill, which levers act between the standard A and cutting edge 
K, and which can be readily detached. The drill consists of a 
plain bar F with cutters H attached along its side at any required 
distance or angle (to suitthe material to be cut), and a cutter K 
attached to the front end of the drill bar, which can be removed 
to be sharpened or replaced. (May 12, 1882). 
2253." Machinery for Spinning and Doubling: H. 
Blackpool. (2d.]—Relates to improved means for sup- 
porting the improved vertical revolving spindles. (May 12, 1882). 


2254. Manufacture of ed Pile Fabrics: T. 
Anderson, Liversedge, Yor (6d. 1 Fig.]—The object 
of this invention is to facilitate the cutting of the pile and to 
enable the knife to pass with greater certainty from the “‘ race” of 
one figure of weft pile to the corresponding “race” of another of 
the same without liability to slip out of the ‘‘ race” or to trip or 
catch the edges. (May 13, 1882). 


2256." Re ting and Directing Electric Light ; 
H. Wilde, pees » {2d.J—An improvement in the 
regulator described in Specification 618 of 1873. The arc is pre- 
vented from travelling round the carbon points, and is directed 
to the front of them by the use of one or more electro-magnetic 
coils arranged near to the are and included in the main circuit. 
(May 13, 1882). 

2257. Gas Engines: 0. Mobbs, Northampton. [4d. 
1 Fig,J—The piston is hollowed out at its end soas to forma 
chamber for receiving the combustible charge, the explosion 
forcing the piston tightest against the cylinder when the pressure 
of the gases is greatest. (May 13, 1882). 


2258. Ships’ Windlasses and Bow Stoppers: W. H, 
Whettem, Gateshead. [6d. 14 Figs.)}—A jaw clutch, 
operated by a screw, slides upon a feather on the chain wheel 
shaft, the wheel being fixed to the shaft in direction of its length 
only. The ‘traveller’ is constructed of two cheek pieces secured 
together with panels between them. A differential gear is 





one of these meters, Fig 2 is a modification of the same ; @ is the 
base-plate, ) an electromotor, ¢ the disc, d the spindle connecting 


employed for operating the brake strap, Relates also to the form 


2260. Machines for Planing Metals: G. Richards, 
Manchester. (J. Richards, San Francisco). (6d. 3 Figs.)— 
Fig. 1 is a front view and Fig. 2an end view of the machine. A 

dle Bslides on the frame A, the tools acting parallel to the 
frame and at the side, and are i ? by the projecting arm 
F, which forms part of the saddle B. The work is supported on 
the tables C C, which are adjustable to suit the different sizes of 
work. The feeding device consists of a quadrant J of a wheel 
which engages with the bar K and rolls the length of its periphery, 
then drags almost without friction to the end of the stroke and 
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again engages when the motion is reversed, which sector gives a 
reciprocating movement to a oross-shaft driving the pawl gearing 
pivotted at H and thus the feed screw G. The carriage B is 
driven —— by means of a screw engaging in screw nuts 
adjustable to compensate for any wear of the screw. Relates also 
to the motion for moving the band from one pulley to the other, 
whereby one strap is moved from the fast pulley to the loose 
before the other engages with the fast pulley. (May 13, 1882). 

2262. Manufacture of “Purl” and “Bullion” for 
Embroidery: F. and E, Stanton, Lewisham. (4d. |— 
Consists in arranging the wire or “ plate” as it leaves the bobbin 
to be spun in spiral order on to a tapered metal end, which it 
leaves under the action of a pair of vertical rollers covered with 
india-rubber and set to speed to draw the spun wire from the 
tapered mandrel as soon as made. (May 13, 1882). 


2263. Secon Batteries: A. Tribe, London. [4<.] 
—Loss of energy and destruction of the foundation plates is 
obviated by exalting the electro-negative character of such plates. 
This is done by employing plates of lead more or less converted 
into sulphides, oxides, arsenides, phosphides, or other electro- 
negative compound. A positive element may be prepared by 
compressing precipitated lead. (May 13, 1882). 


2264. Chemically Engraving Copper or Zinc 
Surfaces: T. R. Johnson, Edinburgh. [(4d.)—An im- 
pression is first taken in greasy ink on Scotch retransfer paper, 
this is transferred to a chemically clean sheet of zinc or copper by 
means of a press, the back of the transfer is then damped and the 

laster wiped off and the greasy impression left. A gum solution 
is then rubbed over and when dry a solution of perchloride of 
iron in alcohol which etches the plates. (May 13, 1882). 


2267. F Devices for Gloves, &c.: W. R. 
Lake, London. (W. S. Richardson and P. K. Dumarsq, 
Newton, Mass., U.S.A.) (8d. 22 Figs.)—Relates to spring catc 
fasteners for gloves, &c. (May 13, 1882). 


2268.* Velocipedes: H. T. Dave 
A. Holst, London. [2/.)—Relates to the 
cipedes. (May 13, 1882). 


2270. Galvanic Batteries: R. H. Simons, London. 
{4d.]—A_ plate or rod of carbon is placed in a porous cell, and 
around it are packed broken pieces of the same material. The cell 
thus prepared is surrounded with plates of zinc, iron, or other 
suitable metal,and the whole is enclosed in a containing cell. 
The plates of zinc and carbon are fastened together with fouble 
clamps, so that they are arranged alternately with zinc in a porous 
cell and carbon in the outer cell and vice versdé. The carbon is 
saturated with a combination of alkalies and acids in solution 
** consisting of one-tenth of lithia and petash and one-fifth of 
permanganate and hydrofluate acid.” The metal plates are im- 
mersed in a solution of ‘‘ one or more silicates, sulphate of soda, or 
chloride of sodium, or with muriate of soda and sulphur with salts 
of ammonia,” in combination with dilute permanganic or hydro- 
fluate acid. A solution of potash with protoxide of sodium in 
equal proportions may also be used. Galvanic batteries thus con- 
structed ess a “continuity” and ‘‘ intensity” greater than that 
of any other battery inuse. (May 15, 1882). 


2271. Hea Railway C. es, &c.: J, Imra: 
London. (A. Soret, France). (6d. 11 Figs.) — ey 
carriages, &c., are heated by the circulation of hot water heated 
by a fire external to the carriages. (May 15, 1882). 


2273.» Syphonic Ventilating Chimney Top, &c.: 
Cc. H. von er, London. ([2d.}—A further developments of 
Specification 2622 of 1879 consisting in improvements in the pro- 
vision for the expansion of air, in the wal guard, and in increas- 
ing the area. (May 15, 1882). 


2274. our Milling Machinery: A. B. Wilson, 
Ho! Co. Down, [4d.)—Relates to mechanism to be 
applied to the feed apparatus of roller mills having working 
surfaces running at different speeds, the difference in s s being 
determined % belts or friction, as shall regulate the quantity of 
feed by the difference between the speeds of the rollers ; to the 
employment of a comb to the feed apparatus and ® continuous 
web of air filtering surface in motion; to the manner of securing 
silk, &c,, to its supporting frame, and to centrifugal dressing 


Putney, and P. 


propulsion of velo- 


machines. (May 15, 1882). 
2275, Bedsteads, Couches, &c., for Invalids: T. 
Welton, London. [6d. 9 Figs.|—The relative position of the 


arts can be readily and quickly altered and adjusted without 
+ mag or inconvenience to the persons using them. (May 15, 
1882). 


2276." Appeestas for Obtaining Heat and Light 
from Gas: A, H. Hearington, London, [4d.)—Relates to 
the construction and arrangement of the parts of apparatus in 
which the gas is burnt. (May 15, 1882). 


2279. Pricking-up Apgoresue for Leather Stitchin, 
hines : J. Day, Stafford. (6d. 13 Figs,|—A tool calle 

a “ pricker’ which has a chisel-sha edge, is attached by suit- 

able means to the needle lever or har, to the awl lever, or toa 





of the bow stopper. (May 13, 1882). 


separate lever suitably attached to the stitching machine ; the 
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tool ~~ up the stitciies and partially fills up the holes formed 
by the awl, and produces a mark adjacent to each stitch or 
imitates duplicate stitches. (May 15, 1882). 
2280, Bottle Filling Machines: C. M. Sombart, 
deburg, (0. Assmann, Zwolle, Holland). (6d. 10 Figs.|— 
Relates to the application of a bottle filling machine to the self- 
acting bottle stoppering machine described in Specification 3615 
of 1881. (May 15, 1882). 


2281,* Fire Escapes: J. Gordon, Leeds. [2d.)— 
Relates to the production of a fire escape, wherein greater ease, 
facility, and rapidity of both transit and application, and increased 
strength with lightness are combined. (May 15, 1882). 


2282." Velocipedes: J. and H. J. Brookes and M. 
Green, Smethwick, Staff, (2d.)—Relates to the construc- 
tion and arrangement of velocipedes. (May 15, 1882). 


2283. Manufacture of Gold and Silver Thread, &c.: 
F. Wirth, Frankfort-on-the-Main. (C. 0. Harz and W. von 
Miller, Munich). (2d.])—Animal membranes are covered with 
gold, silver, or other metal in leaf or powder or by means of 
electricity, the membranes being then cut into threads, leaves, or 
other articles. (May 15, 1882). 


2284. Rotary Engines and Pumps: E. C. Peck, 
Charlton, Kent. (10d. 20 Migs.)—Relates to reducing and 
simplifying the number of working parts of rotary engines and 

umps,which engines we hope soon to illustrate in another place 
in our journal. (May 15, 1882). 


2285." Securing Attachments to Mattresses for 
Use at Sea: J. W. Watts, London. § ([2d.)—Cords are 
secured to the mattresses so that they can be secured together 
when necessary to form a raft. (May 15, 1882). 


2286. Electric Lamps: R. Kennedy, Glasgow. 
{2d.)—Improvements in arc lamps in further development of the 
invention described in Spécification 1199 of this year. For the soft 
iron tube referred to in the above named specification, is sub- 
stituted a tube or core of material other than soft iron, such as 
brass, copper, wood, or vulcanite. The solenoids used in the arc 
lamp may be of iron or other metallic wire. (May 16, 1882). 


2288. Electric Lamps: E. L. Voice, London. [éd. 
5 Figs.|—This is a clutch lamp depending for regulation on the 
srinciple that if two rods of iron be placed in a hollow bobbin, 
c which a current of electricity is flowing, they will tend to 
separate with a force proportional to such current. Fig. 1 repre- 
sents the mechanism designed to carry this invention into practice. 
A is a solenoid in the main circuit and B a shunt coil ; C Care the 
iron rods forming the core, O O are extension pieces made to 
form part of, and rigidly fixed to each iron rod. hese extension 
pieces are preferably of brass with blocks of iron I I at their ends. 
P P are dosts surrounded by spiral spring and made adjustable 





transversely in slots made on the frame F, enabling the “ biting 
power” of the iron rods constituting the core to be regulated. 
“* If the lamp is placed in circuit, the iron rods move apart at the 
top, and consequently bite the carbon holder at the bottom, at 
the same time forming the arc.” If the lamps are working in 
series the varying resistance of the circuit is compensated for as 
follows: As soon as one arc gets long its increased resistance 
causes the shunt coil B to convey more current, and, therefore, to 
attract the blocks I I, while the core has a tendency to drop, but 
that cannot happen without first releasing the electrode by reason 
of the combined affect of the upturned pressure of the springs 
and the increased influence which the shunt coil B has on the 
blocks II. (May 16, 1882). 


2289.* Manufacture of Metal pentee, Wire, &c, : T. 
Bowen and E. Jenkins, Morriston, G organ. [4d.) 
The plates, sheets, or wires are annealed as taken from the 
rolls and then pickled, washed, and passed through rubber rollers. 
(May 16, 1882). 

2290. Machinery for Winding Yarn or Thread: 
B. M. Knox, Kilbirnie, Ayr. (6d. 7 Figs.|—The bobbins or 
their spindles are automatically stopped when the tension on the 


thread becomes toogreat. (May 16, 1882). 
2291.* Machinery for Producing Motive Power, 
&c.: W. Anyon and J. Lund, chester. (2:.)— 


Exhaust steam or steam at a low pressure is utilised for working 
hydraulic presses, hoisis, &c. (May 16, 1882). 

2292. Man of Woven Fabrics: E, Briggs, 
Bradford, (2d.)—The woven fabrics are manufactured by a 
combination of silk warps and wefts. (May 16, 1882). 


2293. Insula‘ Covering, and Coating Wires 
used for Electric hting, &c: A. Shippey, London, 
and R. Punshon, Brighton. (2d.)—Coatings of equal parts 


of powdered glass and soda silicate mixeée intimately together are 
applied to the wires whilst moist, the wire is, when dry, covered 
with thin tape or asbestos paper soaked in melted 
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2294. Disintegrating Agparetnss R. Prentice, 
Stowmarket, [4¢. 3 Figs.]—The beater consists of a number 
of spikes or tines hinged freely to a revolving drum. (May 16, 
1882). 

2296. Compound Funnels for the Economical Utilisa- 
tion of Heat: F. Livet, London. (2d.|—The funnel is con- 
structed so as to givea rotary motion to the gases. (Void, the 

atentee having neglected to file a specification. May 16, 1882). 

2297.* Utilising the Residues from Refining of 


Cotton Seed Oil: J. Longmore, Liverpool. (2d.|—The 
“ mucilage,” or soapy matter, is dissolved in a large quantity of 


araffin, | 
ozokerit, &c., and finally covered with india-rubber. (May 16, | 
2). 


water, and common salt is added, the colouring matter is left in 
solution and the filtered liquid is neutralised by means of an acid, 
the colouring matter being precipitated. (May 16, 1882). 


2298.* Ap atus for ra Se Machines 
by Electricity : W. R. . London. (/. Kearney, San 
Francisco, U.S.A.) (2d.}—An ordinary battery is connected with 
electro-magnets whose armatures are pivotted in a frame or 
standard. Rods connect the armatures with the needle lever, 
lower needle, and feed. The battery being connected with the 
electro-magnets vibratory motion is imparted to the armatures, 
and their moion is thereby transmitted to the needles and feed 
mechanism. An arm extending from one of the armatures reverses 
the current when required. (May 16, 1882). ‘ 


2299. Cabinets or Stands for Sewing Machines, 
¥ . R. Lake, London, (A. F. Gerald, Fairfield, 
Maine, U.S.A.) [6d. 3 Figs.|—Relates to that class of cabinet 
tables or stands for sewing machines and like articles which have 
revolving top portions upon which the machines are mounted. 


(May 16, 1882). 

2300. Preventing the Passage of Heat to or from 
Pipes, &c.: W.T. iteman,London. (J. L. Lee, New 
York, U.S.A.) (4d.)—Lampblack which repels moisture and is a 
non-conductor, is used in various ways to surround the pipe. 
(May 16, 1882). 


2301. Fastenings for Gloves, Boots, and Shoes, &c. : 
iJ. s,T. Hooper, and S,G. Moore, B ham. 
| (6d. 16 Figs,|}—The main parts are a bow-shaped or elastic jointed 
}arm having a turned down free and a base-plate having a 
| turned up curved end. (May 16, 1882). 


2304.. Apparatus for Washing Dishes, &c.: R. 

Bramwell, London. [(2d.)—Consists of a rotary cylinder fur- 
| nished with brushes rotating within a horizontal drum from which 
| itis removable at will. (May 16, 1882). 
2305. Resistering the Number of Persons Enterin 
|and Leaving Vehicles, &c.: J. Morris, Liverpoo: 
| (6d. 4 Figs.|—Kelates to an obstructing apparatus and movable 
| tread piece ; toan improved door guard cage ; and to the register- 
| ing apparatus and actuating mechanism. (May 17, 1882) 


| 2307. Earth Closets: F.V: New Charlton, 
|Kent (H. Kleucker, Brunswick). (6d. 8 Figs.|—Closets are 
| constructed so that powder such as coarse powder of moss peat 
| can be used. (May 17, 1882). 


|_ 2308." Powders for peeing, Fertilising, and 
| Deodorising: A. E. Robinson, Birmingham. ([2d.)— 
| A mixture of anhydrous sulphate of calcium ; sulphate of potash ; 
| manganate or per-manganate of lime, or potash, or soda, or a 

sulphate of magnesia, or lime, or alumina, or charcoal, or chlori- 
| nated lime ; and phosphate of lime. (May 17, 1882). 


| 2309. Spring Motors: H. J. Haddan, London, (4. 
| Marques and J. Montcenis, Bordeaux). [6d. 2 Figs,j)—Relates 
| to motors driven by the elasticity of springs. (May 17, 1882). 


| 2311. Submarine Cable Grapnels, &c.: J. Anderson 
| and W. C. Johnson, London, (6d. 2 Figs.|—The grappling 
| rope contains one or more insulated electrical conductors, the 
| unbound ends of which are connected to suitable batteries, tele- 
| phones, &c., amd which conductors are suitably arranged 
| within or near that portion of the grapnel which comes in contact 
| With thecable. When the cable is received within the prongs of 
| the grapnel the conductors are punctured, cut, or otherwise ac 
| upon mechanically or electrically by conductors, so that the 
| presence of thecables may be indicated on board the ship, or the 
presence of the grapnel may be made evident at the shore end of 
| the cable by means of induced currents passed from the vessel to 
| the cable. The figure shows a section of the cable lying in the 
— 


Lay 



















Ni > 
PISS 
y ‘a 


grapnel in closecontact with the insulated end. A swivel placed 
in the ase rope with rubbing contact for electrical connexion 
of the leading wires is also illustrated. (May 17, 1882). 


| 2312, Children’s Chairs: G. W. von Nawrocki, 
| Berlin. (L. Schmetzer, Rottenburg-on-the-Tauber).  [6d. 
| 5 Figs.)|—The chair is so construeted that it may also be used as a 
child’s go-cart with castors. (May 17, 1882). 
| 2313. Tables: G. W. von Nawrocki. Berlin. (JL. 
Schmetzer, Rottenbury-on-the-Tauber [4d. 3 Figs.]|—The top of the 
| table is rendered adjustable and is combined with the under- 
framing by an adjustable frame, one edge of which is jointed to 
| the - ieee and the other to the top of the table. (May 17, 
| 1882). 
|_ 2315. Apparatus for Marking Out the Lines on 
wn Tennis Courts: W. Burrows and G. Dawson, 
(6d. 2 Figs.|—A revolving brush mounted on a spindle 
within a trough, placed between the framework, is actuated 
through a driving wheel on the same spindle, and deposits the 
marking substance on a marking wheel in front. (May 17, 1882). 


2316.* Machinery for Rolling, S htening, and 

Metal Tubes and Bars: J. ‘armer, Glas- 
gow, ([2d.]—The tubes are rolled over a central mandrel by 
means of skewed or oblique roiling surfaces carried in movable 


housings hung on a single centre, so that the angle of the axes of the 








= be varied and reversed during their rotation. (May 17, 
1882). 

2317. Power Wheels or Pulleys, &c.: A. W. L. 
Reddie, London. (EF. W. Merrill, Brooklyn). (6d. 6 Figs.J)— 


The groove in the pulley is of sufficient depth to allow a rope to 
jam between the sides without touching the bottom, and a suitable 
| coupling unites the two ends of the rope. (May 17, 1882). 


2318," Electric Motors: J. A. Cumine, London. [2d.] 
—The fixed and revolving portions of the motor are in the same 
electric circuit. The electro-magnets are of the bar type arranged 
| inconjunction with circular discs, so that two bars form a horse- 
shoe magnet. A simple form of this motor consists of three pairs 
| of electro-magnets bolted three on to each side of an iron disc. 
| The disc is bolted to the frame of the machine and is open in the 
| centre to allow a revolving shaft to pass through it. On this 

shaft, which runs in suitable bearfngs, are two discs, and each 
disc carries a set of magnets equal in number to those on each side 
of the central disc. The ends of the fixed and movable magnets 
are very close together, and they are ‘‘so coupled up that the 
magnets facing each other are of opposite and similar polarity 
alternately,” the necessary changes being effected by a com- 
| mutator. e magnets may be coupled either in series or 
rallel. This motor may be modified so as to be used as a 
ynamo-electric generator. (May 17, 1882). 











2319. Barbed Fencing Wire: E. G. Rock, London. 
(J. Lees, J. W. Rock, and CU. G. Moore, Oamaru, Otago, N.Z.) 
[6d. 10 Figs.]|—Barbs of three or five spikes punched out of sheet 
or strip metal and suitably bent, are enwrapped by three wires 
twisted into a rope, (May 17, 1882). . 

2320, Water-Wheels and Paddle - eels: A. 
Figge,London. [6d. 6 Figs.}—A water-wheel or propeller is 
arranged to work in combination with guide courses, and 1s pro- 
vided with floats which preponderate on one side of the pivots and 
tend to set themselves vertically, and are so held and controlled 
by guides so long as they are in position for etficient action. 
(May 17, 1882). 

2321. Memorandum -and Letter Forms and Case: 
B. C.Scott, London. (2d.|—An ordinary sheet of paper has a 
perforated margin about 4in. in width, one half of this margin 
being gummed. (Provisional protection not allowed. May 17, 
1882). 

2392,* Steam Steering Engines : G. Robson, Sunder- 
land, (2d.)—The steering gear is controlled by manual power 
applied to ashaft, which is not affected by the working of the 
engine. (May 17, 1882). 

2323. Pr g and Cooling Beverages to 
Drawn off: W. A. Barlow, London. (H. Hohl, Emm 
hofen, Switzerland). (6d. 3 Figs.)—A bag or bladder is mounted 
within the barrel, and is capable of being expanded, air, gas, or 
water under pressure being forced into the bag in order that the 
contents may be kept cool and gradually forced out. (May 17, 
1882). 

2324." Steam Boilers: F. H. F. Engel, Hamburg. 
(A. W. Schultze and G. Meyer, Hamburg). [(2d.}—Secondary 
steam is produced by heating the water of the corresponding 
boiler by primary steam generated by the direct firing of a main 
boiler, three boilers being arranged concentrically. (May 17, 1882). 

2326.* Driving and Steering Machinery, &c.: C. 

Birmingham. [(4d.)]—Kelates to means employed 
for driving bicycles, tricycles, sewing machines, &c. ; to the steer- 
ing of bicycles, and in bearings foraxles, &c. (May 17, 1882). 

2329. Gas Engines: W. B. Hutchinson, London. 
{8d. 10 Figs.}—Relates to the valves of that class of engines in 
which the charge is drawn into the working cylinder during 
the upstroke and ignited at atmospheric pressure. The hanging 
valve of steel or iron is hung on two pins, and the igniting port is 
in the centre of the valve and has an annular chamber running 
around it communicating with the working cylinder by several 
openings. Pure gasis fed fromthe chamber into the cylinder at 
the moment the igniting flame enters the igniting port, and from 
the distance it has to travel it is considerably heated and thus 
faciMtates the ignition of the combustible mixture by the igniting 
flame. Fig. 1 is a side elevation, and Fig. 2 a front elevation, 
(both views partly in section) showing a gas engine with an im- 











proved construction of gas and air’valve. The upstroke of the 
piston 7 in the working cylinder 8 draws ina charge of gas through 
the valve 9 and of air through the valve 10. Between the valye 10 
and the mixing chamber 11, an automatic lift valve 12 is placed 
which prevents the india-rubber of the valve 10 being injured by 
the hot products of combustion. When the gas supply valve 9 is 
made of metal and india-rubber a metal automatic lift valve is 
placed between it and the cylinder. The mixture of gas and air 
— from the mixing chamber 11 through a perforated plate 13, 
coming intimately mixed. The plunger valve 14 opens and 
closes the exhaust port 15, being actuated from the crankshaft by 
suitable means. The charge of gas and air is ignited by a suitable 
burner at the lighting port 16. The specification also describes 
and illustrates improved igniting valves. (May 18, 1882). 
2330. Apparatus for Checking the Arrival and 
of Employees: W. M, Lle Bristol 
{[4d.|—Relates toa further development of Specification 2472 of 
1881, and consists partly in providing a shoot on the other side of 
the wall or partition from that at which the apparatus is situated. 
An open circular hopper may be provided in order to pass any 
number of checks at once. (May 18, 1882). 


2331. Combined Spring Mattress and Bedstead: 

L B ham, [6d. 23 Figs.)—Four angle sockets 
are fixed in the four corners of the mattress, the legs being screwed 
into these sockets. A loose head and foot may be attached ina 
similar manner. (May 18, 1882). 

2332. Adjustable Reclining Chairs: J. Cowan, 
Liv — 6 Figs.}—The inclination of the back is ad- 
justable in relation to the seat and to the footrest. (May 18, 
1882). 

2333. Construction of Cruising Canoes and ht 
Draught Vessels: J. T. Grindrod, R= 
Jackson, Manilla). (6d. 24 Figs.|—The bottom part of the vessel 
is made concave throughout the whole or part of the boat’s length. 
(May 18, 1882). 

* Tramways: F. C. Glaser, Berlin. (Bochumer 
Vereins fiir Bergbau und Gusstahlfabrikation, Germany). [2d. 
2 Figs.}—The permanent way consists of a double-headed U-shaped 
rail, the feet of which embrace in its whole length a box shaped 
longitudinal sleeper, the two parts being secured together by a 
bolt. (May 18, 1882). 

2335. Fittings for Electric Lamps: C. Defries, 
London. (6d. 6 Figs.]—Figs. 1 and 2 illustrate this invention, 
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which relates to switch holders for incandescence lamps. A isa 
metal case, B and C blocks of insulating material, D an axle of 
insulating material having a metal stud E secured therein, F and 
G flexible metal contact pieces, and H is a wire passing right 
through the switch. The handle }has a stop to limit its motion, 
and a spring L to throw it over. M is a spiral spring contact, 
N a metal ring on lamp base, O a metal bush, Pa plug of insu- 
lating material, and Q a screw collar for insulating the same. W 
is the lamp stem, and T a socket. By turning the axle D the 
circuit is made through the pin E. On reversing the motion of D 
the circuit is broken, the spring L insuring that the pin is com- 
pletely out of contact with the pieces FandG. This switch may 
be adapted for use with arc lights as desired, (May 18, 1882). 


o or eto-Electric Machines and 
&c.:T. J. 


a ~ for Lighting wa: Carsiagee, 
aratus for . | 
Headford, London. (WW. A. Sava and H. M, Byllesby, New 


York, U.S.A.) [6d. 8 Figs.]—This relates to a system of lighting 





railway carriages by the combination of secondary batteries and 
switches with dynamo machines worked from the axles of such 
carriages, provision being made to oviate reversal of the dynamo, 
and to cause the direction of the current to be the same whatever 
may be the direction of rotation of the dynamo. The secondary 
batteries are situated between the generator and the lights, and a 
circuit changer is provided to connect the generator with one set 
of cells, while the lights are being supplied from a second set, and 
then the circuits are reversed so that one battery is being charged 
whilst the other is running the lights. This reversal is made 
periodically. An automatic circuit breaker is placed between the 
generator and secondary battery, so that the current from the 
latter will not react on the generator. Fig. 1 is a diagram of con- 
nexions and Fig. 2 an elevation (partly in section) of the current 
director. A is the generator, which the current leaves by the com- 
municator springs d d, which are bent where they rest on the 
commutator, so thatthe armature may revolve in either direction. 
The said armature is to be driven by gearing or a belt from one of 
the axles of the carriages, as shown at X. In order to avoid reversal 
of polarity in the generator the current director represented in 
Fig. 2 and diagramatically in Fig. 1 is interposed in the circuit. 
Upon the armature shaft ¢ there is a screw thread 3 with a 
lain portioneachside. The nuti fits on the shaft c and is guided 
. the rod 4, around which are the two springs 5 and 6. | Accord- 
ing to the direction of rotation of the shaft so the nut i will ad- 
vance towards the springs 5 or 6, thereby bringing into contact 
the circuit-closing points 17 and 10 with 20, 12 and 15 with 21, or 
11 and 14 with 18, and 13 and 16 with 19 respectively. The various 
connexions are clearly shown in Fig. 1, from which will be clearly 
seen the action of the current director just described. The circuit 
wires 25and 24, after passing through the field magnet helices 
continue to the circuit changers 31, 32, 33, 34, taking in their circuit 
the secondary batteries p g. The incandescence lampsare placed in 
multiple arc on the main conductors n 0. In the wire 25 is a 
switch m and an electro-magnet / is used in a branch circuit i. 
When the generator is at rest the current ceases to flow through / 
and the switch is released, thereby obviating a reactionary current 
through the generator from the secondary battery. The circuit 
changers referred to above consist of four commutators, as 
shown in Fig. 1, which are slowly rotated by suitable means, so as 
to alternately bring into the circuit of the generator first one and 
then the other of the secondary batteries, whilst that one thrown 
out is joined to the main conductors feeding the lamps. This circuit 
changer isillustrated and described indetail. (May 18, 1882). 


2337." Engines Operated by the Expansive Force 
of Air or Gas: H. Guthrie, Manchester. [2d.)—Con- 
sists mainly in the employment of a comvustion chamber into 
which air and fuel are burnt under pressure. (May 18, 1882). 


2345. Gas Motor Engines: S. and H. N. Bickerton, 
Ashton-under-Lyne. (6d. 6 Figs.|—Fig. 1 is a side sectional 
view and Fig. 2 a sectional plan of a gas engine cylinder, in which 
the products of combustion are effectually and automatically 
forced out of the explosion chamber. A disc E, provided with an 
annular space ¢, facing the piston B, slides to and fro upon the 

















rod D between its end and the piston B. Assuming the position 
of the piston to be as in Fig. 1, the piston moves outwards and 
draws in through the valve Ga'‘charge of combustible mixture 
behind the disc E, the space C being filled with air or exploded 
gases. During the return stroke the combustible mixture is com- 
pressed into the extension C, the disc E being forced up against 
the piston E, as in Fig. 2; the explosion then occurs, after which 
the exhaust H is opened, the disc E is forced by the compressed 
air in the annular space ¢ to assume the position shown in Fig. 1, 


| 


| ring NN. 





and thus force out the whole of the products of combustion. Two 


modifications are described and illustrated. (May 18, 1882). 
2346, Overmantels of Chimney Pieces: G. H. Hay 
wood, London. [(d. 2 Figs.|—The overmantel is made of cast 
iron of any desired shape and design, and is made hollow at the 

back, openings being left for fixing mirrors, &c. (May 18, 1882). 


2349. Electrical Apparatus: S. H, Emmens, Lon- 
don, [6d. 12 Figs.}—The cores of electro-magnets are con- 
structed of a number of coils of insulated copper wire, either in 
parallel circuit or in series, and rolled into a volute as follows : 
Straight insulated copper wires are laid side by side, and trans- 
versely over them are laid iron wires. This double layer is then 
rolled up in a direction parallel to the iron wires, thus forming an 
electro-magnet. In applying these electromagnets to dynamo 
electric generators they are used both in the armatures and for 
the field magnets, but in the armature the iron wires are made 
continuous, so as to formaring. Fig. 1 shows a generator con- 
structed in accordance with this invention, C C are the field 
magnets fitted with pole-pieces D D, which embrace the periphery 
of the armature E. All N poles are on one side and S poles on the 
other. The field magnets are mounted on the frames F F, which 
are keyed to the hollow shaft G, carried in the bearings H H on 
the frame J. The armature E is similarly mounted on the frame 





K and shaft L. The magnet ring and armature may either of 
them be revolved, or both in opposite directions. M is a com- 
mutator to which wires are led from the armature through the 
hollow shaft L. The field magnets may be excited by part or all 
of the main cucrent passed by a brush contact with the insulated 
A modification of this generator for use as a motor 
is illustrated and described. Fig. 2 is a transverse section 
of a generator for electrolytic purposes. The relative arrange- 
ment of the electro-magnetic field and armature, both revolving 
in opposite directions, remains as before described, the distinctive 
structure being in their form, which is evident from the illustra- 
tion. The improved magnets are also employed in regulating arc 
lights. The carbon electrodes are in a glass receiver, either 
vacuous or filled with a non-oxidising vapour. A magnet is so 
fixed that the arc is ‘‘caused to assume greater curvature with 
consequent increase of radiating surface and steadiness, and a 
prevention of circular motion around the carbon points.” 
(May 18, 1882). 


2350." Horse Collars: H. London. (i. 





travelling strip against the type of the type-wheel. The different 
instruments are automatically brought into adjustment by an 
electro-magnet acting on a stop at periodic intervals, (May 23, 1882). 

2457. De phically the Situation of 
Vesselsat Sea: P.M. J ce, London. (J.J. Oginaga, 
Madrid). (6d. 1 Fig.|—The position of a vessel is determined 
by means of two observations of suitable heavenly bodies and an 
apparatus which shows the position on a globe. (May 24, 1882). 

2544. Colouring Matters for Dyeing and Printing: 
J. Erskine, Glasgow, (C. Lata he Lucius and Briining, 
Hoechst-am- Main). (4d.]—Consists in the production of azo 
colouring matters from the trisulphonic acids of alpha and beta 
naphthol. (May 30, 1882). 

2765. Printing Machines; J. H. Johnson, London. 
(E. Anthony, New York, U.S.A.) (6d. 23 Figs.}—Relates to the 
delivery and folding apparatus of printing presses which print 
from two rolls. (June 13, 1882). 

4501. Embroidering Machines: A. M, Clark, Lon- 
don. (J. A. Groebli, New York, U.S.A.) [1s. 14 Figs.}—Relates 
to a mechanism for removing the suspended fabric frame of 
embroidering machine automatically in any direction in the same 
plane, and for performing this movement for every new stitch to 

made through the fabric. (September 21, 1882). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

—— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


FOREIGN AND COLONIAL NOTES. 

American Steamers on the Volga.—A party of Americans 
who went from Pittsburgh to Russia some months since 
to introduce a new kind of steamboat on the Volga, report 
good success. The engine, which they took out and set 
up in a hull built of native woods, proved satisfactory, 
and three more boats have been order:d. Being of much 
lighter draught than some English built iron steamers 
hitherto in use, the American steamers enjoy a great 
advantage on rivers which are navigable only when water 
is abundant. 


Tron Mining in New Jersey.—A paper prepared by Mr. 
J.C. Smock, assistant geologist of New Jersey, and pre- 
sented at the Washington meeting of the American 
Institute of Mining Engineers, gives some interesting par- 
ticulars as to the mining industry of that State in 1880. 
There are in the State thirty-four mines, and the total 
capital invested in real estate and mining plant is 








¥ Cc . J. Haddan, 
Fesch and Co., Leipzig). {2d.}—The horse-collars are made of a 
metallic skeleton, and can be varied in size. (May 18, 1882). 


R. Lake, London. (J. Budd, 


2365. Ceilings: W. 
Boston, U.S.A.) [6d. 5 Figs.|}—The ceiling is composed of glass | 


plates prepared on the back to imitate stones, &c., of any variety, 
and having a backing composed of shellac and dry powdered 
plaster-of-paris, which plates are attached to the ceiling in a 
manner described. (May 19, 1882), 


2366. Preventing Explosions in Steam Boilers, 
Mines, &c.: T. Sheehan, London, (2d.)—A mixture of 
hydrate of lime (four parts) and charcoal (three parts)in a case of 
thin perforated metal is placed in the top of the boiler or in the 
mine, &o. (May 19, 1882). 


2398. oe Pump for Air and Vapour: H. 
Egells and W. A. Kux, Berlin. (6d. 3 Fiys.|—Relates to 
the compound pump for air and vapour described in Specification 
1801 of 1880, which comprises two —— of different capacity, 
and consists in constructing the driving mechanism of these 


pumps, so thateither of them may be operated independently of : 


the other. Motion may be conveyed to either pump (see figure) 
from a common driving shaft s by means of pulleys (k e working 
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the larger pump, /d the smaller) and straps a and }, the latter 
being arranged to be shifted from a fixed pulley to a loose one. 





In another arrangement the two pumps are driven from the same | 
working beam, the pistons being separated from the connecting | 


rods as required, or the two pumps may be driven by separate 
motors. (May 22, 1882). 


2413, Lawn Mowers: R. Kirkman, Cosby, Leicester. 
(6d. 2 Figs.|—The lawn mower is driven by a crank and treadles 
mounted in bearings in the framing of the machine and travels on 
three light wooden rollers, the seat for the operator being 
mounted over the driving roller. (May 22, 1882). 


2428. Telegraph Eriptins 
Apparatus: J,1 ay, London. (A. 4. Knudson, Brooklyn, 
U.S.A.) [6d. 8 Figs.|—The timepiece at the transmitting station 
by means of a scape wheeland anchor, works a reciprocating com- 
mutator, which transmits along one line wire alternately positive | 
and negative electrical currents, which exciting electro-magnets at | 
each of the receiving stations causea polarised armature to recipro- | 
cate, and this by an anchor and scape wheel movement gives | 
a step-by-step rotation to the type-wheel, which is thus moved | 
synchronously with the scape wheel of the reciprocating commu- 
tator of the transmitter. Thescape wheel carriesan arm round the 
dial, and an arm jointed to this can be stopped relatively to this 
arm at any particularsignal by depressing the corresponding key, 
this jointed arm being moved backward (relatively) against the 
opposition of a spring sends an electrical impulse along a second 
line wire, which ttracting an armature causes a pad to press the | 


and Time Regulating | 


3,632,664 dols. , of which 639,464 dols. isin mining plant. The 
| total number of hands employed in 1880 was 3646, who 
received in wages an aggregate of 1,415,723 dols. The 
value of the materials used was 484,173 dols., and the 
| total amount expended 1,898,896. The amount of ore 
| mined during the year was 560,340 tons, at an average 
cost of 3.38 dols. per ton. The average price of New 
Jersey ores was 4.16 dols. per ton, leaving an average 
profit of 78 per cent. 


German Pig.—The exports of pig in the Zollverein in 
August amounted to 271.446 tons. This total was made up 
as follows:—Pig for puddling, 175,480 tons; spiegel, 12,412 
tons; Bessemer, 61,791 tons; and casting, 19,663 tons. The 
corresponding production for August, 1881, was 222,602 
tons. The aggregate production in the first eight months 
of this year was 1,867,873 tons as compared with 1,770,367 
tons in the corresponding period of 1881, showing an 
increase of 97,506 tons this year. 


Russian Railway Employés,—It is stated that the Russian 
railway companies find it extremely difficult to obtain 
native employés for anything above manual labour. At 
present half the engine-drivers upon Russian lines are 
Germans, and to remedy this state of things the companies 
have instituted schools with the view of training boys as 
engine-drivers, stokers, telegraph operators, &c. There is 
| & preparatory course of one year for candidates who cannot 
read or write, and the ordinary course of instruction lasts 
three years, and for some departments is followed by two 
| years of a working apprenticeship. All pupils who have 
passed through the school are bound to serve twbd years 
with the company whose school they have attended. 
There are now 33 of these schools in existence, but they 
cannot be said to have passed beyond an experimental 
stage, as the oldest, which was established in 1872, has 
thus far turned out only 25 employés. 


New York and New England Railroad.—The New York 
and New England Railroad Company expects to have a 
complete double track laid between Boston and Hartford 
in about a year and a half. Eighteen locomotives are 
building for the line, and will be completed during the 
gl A large number of additional cars are also to be 
| built. 


Illawarra (N.S.W.) Railway.—A commencement with 
| the work of constructing the first section of the Illawarra 
| (New South Wales) Railway, for which a contract was 
| taken recently, will be made immediately. On the route 
| from Macdonaldstown there are some houses which will 
| have to be removed, and as the question of their value 
| has not yet been decided, the Colonial Government are 
| having photographs of them taken, so that the photo- 
graphs may be produced as evidence if the value which 
the Government places upon the houses should be 
disputed, 


Yew Zealand Direct Steam Service.—The question of a 
subsidy to a direct steam service between Sateed and 
New Zealand remains in abeyance till the New Zealand 
Government invites tenders under a Colonial Parliamen- 
tary resolution of last session, which authorises a pay- 
ment of 20,0007. per annum for three years, for a 50 days 
service. The New Zealand Shipping Company, in con- 
junction with two London firms, are likely to tender, but 
as the subsidy is low, it is not known yet whether there 
will be any dm tenders. 
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THE KINZUA VIADUCT. 

In our issue of last week we gave a two-page 
engraving, together with other views on page 596, of 
the Kinzua Viaduct, the highest structure of its 
class in the world. We now give, on page 614, 
some additional figures relating chiefly to matters 
of detail. The Kinzua Viaduct carries a branch of 
the New York, Lake Erie, and Western Railroad, 
extending from the petroleum oilfields of Bradford, 
Penna., to the bituminous coalfields of the same 
State lying to the south in Elk County. It spans 
a deep gorge formed by the Kinzua Creek; is 
2052 ft. long; 301 ft. high above the water in 
the stream, and has been built for single track at a 
cost of 237,000 dols. 

The stream itself is comparatively insignificant at 
the point selected for the crossing. This is near 
the summit of a spur of the Allegheny Mountains, 
the roadway of the viaduct being at an elevation of 
2065 ft. above the sea. Upon this mountain spur 
two streams, the Kinzua and the Marvin, rise a few 
miles apart, and interlock their branches. They 
then flow through deep gorges past each other in 
opposite directions. Very extensive surveys were 
made before the position for the viaduct was finally 
adopted, three possible routes being traced. One 
involved a long detour with curved alignment 
around the heads of the Kinzua Creek, and would 
have increased the length of the line by eight miles, 
besides requiring an undulating grade of 58 ft. to 
the mile in order to pass the various swells and de- 
pressions of the ground at the head of the 
creek. Although this would have obviated the 
necessity of constructing the viaduct, yet it 
would have cost 30,000 dols. more to build, and, 
as will be seen, would have offered the disadvantage 
of steeper gradients. A second proposed line de- 
scended on a grade of 52.8 ft. to the mile to a 
crossing of the Kinzua 125 ft. high ; thence ascend- 
ing on grades 70.3 ft. to the mile, reduced on sharp 
curvature, which was required to fit it to the steep 
hillside on the southern slopes of the valley, the 
summit of the Allegheny Mountain being reached at 
the same point as by the first line. The third line, 
the one adopted, descends by a grade of 15 ft. per 
mile along the crest of a mountain spur to an ele- 
vation of 2065 ft. above tide level at the viaduct ; 
this elevation enabled the engineer to take ad- 
vantage of favourable ground along the flank of the 
mountain above the heads of numerous deep ravines 
which cut the slopes. 

The viaduct is designed upon the principle, fol- 
lowed by American engineers, of having no inter- 
mediate middle posts, and of concentrating the iron 
into as few parts as possible by placing the heads of 
the posts immediately under the girders at the top, 
and spreading their legs sufticiently apart at the 
bottom to give stability against wind pressure. 
For this purpose the viaduct is divided into 
towers, each consisting of four posts resting upon 
small isolated stone piers. These posts are vertical 
along the axis of the bridge, and slope at the rate 
of one in six transversely to this axis. They are 
connected at the top by longitudinal girders 384 ft. 
long, which carry the roadway, while other girders 
61 ft. in length span the space between the towers. 

The viaduct, therefore, consists of twenty towers, 
each 10 ft. by 384 ft. at the top, and of varying 
width at the bottom ; the highest being 103 ft. by 
384 ft. at the base. These towers are made of 
“Phoenix” iron columns built in 30 ft. sections, and 
connected by internal wrought-iron sleeve joints, 
thus dispensing with the use of flanges, as shown in 
Fig. 27, page 614. The four columns composing 
each tower are braced by lattice struts and diagonal 
round rods, as shown in Figs. 1 and 2 (see two-page 
engraving published last week). 

The 38} ft. girders are securely bolted to the 
tops of the towers, while the 61 ft. spans are 
loosely bolted through oval holes, so as to allow for 
changes of length by temperature. This varies at 
least 150 deg. Fahr., or from 20 deg. below zero to 
plus 130 deg. in the sun, and would cause a move- 
ment of 7, of an inch each way in the 61 ft. girder. 

The feet of the posts at the bottom of the towers 
rest upon sliding plates, which allow a transverse 
motion of one inch, and a longitudinal motion 
of #5 of an inch. Heavy wooden guard beams are 
placed on top of the floor, and connect the whole 
structure together; they add to the inherent 
strength of the towers to resist the longitudinal 
thrust of trains, while the 61 ft. girders are left free 
to expand and contract below. 

The viaduct is designed to sustain for its live load 
a train of Consolidation engines of the Erie pattern, 





covering it from end to end, and weighing each, 
loaded, 70 tons, or an aggregate of 2660 tons for the 
entire viaduct. This is equal to a load of 3075 lb. 
per lineal foot of track, and is calculated to strain 
the girders not more than 8000 lb. per square inch 
on net section of lower chords, nor more than 70001b. 
per square inch of gross section of upper chords. 

The ‘‘ Phoenix” columns and their bracing carry the 
above loads, and in addition thereto are proportioned 
for a wind pressure of 30 Ib. persquare foot, which, 
when the structure is loaded, throws a maximum 
pressure upon the lower column of 8000 Ib. per 
square inch, while the ultimate strength of the 
columns used (as shown by experiments on the 
United States testing machine at Watertown 
Arsenal) is 35,000 lb. persquareinch. The diagonal 
rods sustain a maximum tension of 15,000 Ib. per 
square inch, and the lattice struts are strained 
from 2000 lb. to 3000 lb. per square inch. 
When the structure is loaded the assumed wind 
pressure of 30 lb. per square foot may produce 
an aggregate tension at the base of the windward 
column of 12,000 lb. ; this 'is resisted by a pair 
of 1} in. bolts, strained to 5000 lb. per square inch, 
whose upward pull is taken up by the masonry of 
the pier, which weighs 25 tons above the anchor 
bolts. Fig. 7 (see two-page engraving last week) 
shows all the calculated strains upon the towers. 
The designing of this structure involved two im- 
portant and distinct considerations : 

1. That all of the connexions should be of equal 
strength in proportion to their duty, so as to practi- 
cally unite all the parts of one of these tall towers 
into a whole, which as a whole should be as strong as 
all the parts taken separately. The various figures 
will show how this was done. 

2. The second object was so to design it, that it 
could be erected in the least possible time. This 
was so successfully accomplished that the iron was 
distributed along the line of the viaduct, and 
erected in less than four months, namely, from the 
5th of May to the 29th of August, 1882, by a gang 
averaging 125 men, aided by two steam hoisters, 
and about twenty-five miles of Manilla rope. The 
towers were erected without scaffolding of any kind, 
while a travelling crane at the top was used to place 
the girders in position. The method of operation 
was as follows : Four masts 60 ft. high were first 
set up at the four bases of the towers to be erected, 
and thoroughly guyed with ropes. By means of 
these the lower story, 38 ft. high, was erected and 
braced together. Four gin poles, 60 ft. long, were 
then raised up so that their lower ends were clamped 
to the columns half way up from their base, leaving 
the tops of the poles 35 ft. above the upper cross 
braces ; by means of blocks on the tops of these gin 
poles the four girders of the second story were then 
raised and braced together. The four poles were 
then slid up the column and raised another story, 
and securely clamped. This process was repeated 
until the top story was reached ; this was then braced 
together in two separate parts on the ground, each 
consisting of two columns, braces, &c., which were 
raised by the overhanging crane, and when erected 
the two parts were braced together into a tower. 
The two girders, weighing about six tons each, 
were then run out on a track laid on the top of the 
viaduct, and put into position by the crane. The 
longest columns weighed 5000 lb. each. 

The workmen got about the work by walking up 
the diagonal rods which were in pairs. This was 
done in a stooping posture, using both hands and 
feet at once. They then walked or stood on the 
horizontal struts to guide the columns in hoisting, 
and to attach the various connexions, and thus the 
use of scaffolding was avoided altogether. This 
proved both expeditious and safe, no man having 
been seriously hurt during the erection of the whole 
structure. 

The iron was delivered in railway cars at one 
end of the viaduct. It was then run out on a small 
car on the top of the viaduct as far as it might be 
then erected, when it was lowered by a crane upon 
another small car placed on a temporary track of 
timber on the ground, along the base of the via- 
duct. This latter car was then moved along the 
axis of the viaduct by a rope attached to one of 
the steam hoists, until it reached the point where 
the iron was wanted. 

The original conception of a viaduct crossing at 
this point, was due to Mr. O. W. Barnes, C.E., 
who made the original surveys. The New York, 
Lake Erie, and Western Railroad Company having 
undertaken the construction of the line, the iron- 
work was designed upon Erie specifications by Mr. 


A. Bonzano, and Mr. F. C. Clarke, of Clarke, Reeves, 
and Co., Philadelphia, and constructed by that firm. 
There were several competitive designs ; the one 
adopted being selected by Mr. O. Chanute, chief 
engineer of the New York, Lake Erie, and Western 
Railroad, as being the best offered. 

The construction of the viaduct has been under 
the charge of Mr. O. Chanute, assisted by Mr. 
Charles Pugsley, and Mr. C. St. Keefer, assistant 
engineer, to whose care and skill in laying out the 
work, the accuracy of fit is due. The manufacture 
of the iron was superintended by Mr. H. Con- 
stable, C.E. The erection of the viaduct was 
under the charge of Mr. R. A. Simmons, superin- 
tendent of construction for Clarke, Reeves, and Co., 
whose constant vigilance has prevented the occur- 
rence of anyaccident. The following Table presents 
the principal features and dimensions of the viaduct. 


Total length of viaduct ia 2052 ft. 
Height of rail above the strea 301 ,, 
Number of towers és 20 
Height of lowest tower 16 ft. 

» _ highest tower 278 ft. 3in. 
Average height of piers 176 ft. 


Length of girders over towers = 384,, 

: girders between towers ... 61,, 
Width of towerontop..._—... 10;, 
35 at bottom 10 ft. +4 of mips. 


” 
Number of masonry piers 
Size at top aa a 4 ft. sq. 
a a a za 8tol8 ,, 
Live load—‘‘ Consdlidation” engines 
in any position equal on each Ib. 
column of tower, at top... a 76,500 
Dead load—on top of each column 22,950 
Bm each story per column 
about ... «és ba oe tai 5000 
Girders—calculated for a train of 
** Consolidation” engines ... ee 
Chords strained in tension per squar 
inch net section ; ae a 8000 
Chords in compression per square 
inch gross... as a aa 7 
Diagonals strained per square inch... 5000 to 7000 
Rivets pe a Pa 5000 
Wind pressure—maximum compres- 
sion—structure loaded— pressure 
assumed at top of each bent a 20,000 
Additional pressure at each story of 
tower ... ae aa oe aa; 1980 
Wind pressure—maximum tension— 
structure unloaded—pressure as- 
sumed at top of each bent... oad 15,000 
Additional pressure at each story of 
tower ... we as BS a 3300 
Strains allowed on “ Phenix” 
columns, of the length used, with 
an ultimate strength per square 
inch of... can ai cad 2 35,000 
Maximum compression from live load 
per square inc ‘ an sat 7000 
Maximum compression from wind 
pressure per square inch ... = 10,000 
Greatest strain from combined loads 
per square inch oe a ans 8000 
Maximum tension on diagonal rods 
per square inch a “ad aaa 15,000 
Maximum strains on struts per square 
inch ... re ‘as = ..- 2000 to 3000 
Maximum extension on anchor bolts 
per square inch ie 12,000 
Ib. tons. 
Weight ofiron in viaduct . 3,500,000 = 1562 
Steel in track and fastenings 100,000= 44 
dols. £ 
Total cost of viaduct ... 2 237,000 = 49,375 
Time occupied in construction 94 days 








PRIVATE BILLS FOR SESSION 1883. 

ConTINUING our review* of the Bills for the 
current session, we step aside from the beaten 
groove here to notice one Irish and two Scotch 
Bills, which must be introduced somewhere to 
vouch for the accuracy of our statement as to the 
number of Bills advertised. 

The Londonderry and Enniskillen Bill (which we 
presume has, in conjunction with the Scotch 
measures, been inserted in the London Gazette on 
account of certain running powers or working 
agreements with English companies) is to sanction 
the amalgamation of the company with the Great 
Northern of Ireland, and provide for the dissolution 
of the Enniskillen Company. 

The notice under the title of ‘‘Glasgow and 
Paisley, and Glasgow and Kilmarnock Joint Lines 
of Railway,” is for an Act to empower the Caledonian 
and Glasgow and South-Western Companies to make 
a new piece of railway connecting the Paisley joint 
line with the Greenock section of the Caledonian 
Company, and to abandon the portion of the 
Greenock section for which the new line or part of 
it is to be substituted ; and for other purposes in 
connexion with the Kilmarnock joint line, which 








* See also pages 549, 577, and 587 ante. 
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THE KINZUA VIADUCT; NEW YORK, LAKE ERIE, AND WESTERN RAILROAD. 
DESIGNED AND CONSTRUCTED BY MESSRS. CLARKE, REEVES, AND CO., PHILADELPHIA, 
(For Description, see preceding Page). 
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ways, No. 1 being from the Wigton branch at Low 
Bolton to an independent terminus at Caldbeck 
Haltcliff; No. 2 from the company’s main line at 
Crosscanonby to an open point at Allonby, and 
No. 3 commences by a junction with No. 2 at 
Birkby, and terminates at an independent station 
at Netherhall ; the raising of additional capital is 
also provided for. 

The Furness Railway Company desire to increase 
their share and loan capital, and instead of dis- 
counting the amount to be raised by the percentage 
representing the House fees upon a capital Bill (not 
always a despicable sum it is to be borne in mind) 
they apply to the Board of Trade under the Railway 
Companies’ (Powers) Act, 1864, and Amendment 
we have not space to enumerate ; and to tell the | Andrew’s branch of the North British Railway at | Act, 1870. 
truth these Scotch notices are generally so precisely | St. Andrew’s Station, and as it seems necessary to| The Church Fenton, Cawood, and Wistow Bill 
worked that a commonplace Englishman gets lost insert notice of the fact in the London Gazette, we | is to enable the company to make a junction be- 
in such a labyrinth of perspicuity as they furnish. | record it in passing. | tween its authorised line and the North-Eastern 

The Anstruther and St. Andrew’s Company pur-| The Bill presented by the Maryport and Carlisle | Railway near Fenton Station. The other pro- 
pose extending their authorised line to the St, | Company is to sanction the making of thrce rail- | visions, which are somewhat voluminous, include 
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STEAM FIRE ENGINE FOR 
CONSTRUCTED BY MESSRS. MERRYWEATHER AND 
(For Description, see Page 616), 


HONS, 





working agreements with the Hull, Barnsley, &c., 
Company. 

The Skipton and Kettlewell Company lodged a 
Bill at the Private Bill Office last year for an 
extension to Darlington, but proceeded no further 
with the measure, probably because they found the 


ground was clear of other applicants, which seems | 


to be a dread haunting engineers in every district 
where they, or the promoters backing them, have 
obtained incorporating powers. The Skipton and 


Kettlewell people have, however, renewed their | 


application this year, and the works proposed are 
to be in four sections; No. 1, commencing at an 
open point in Threshfield parish, is carried on by 
No. 2 to the York, Newcastle, and Berwick Rail- 
way at Cockerton in Darlington ; No. 3 is from the 
termination of No. 1 to a siding of the Stockton and 
Darlington Railway at Darlington; and No. 4 is 
from the termination of No. 1 to a point on the 
Stockton and Darlington near where it crosses the 
River Skerne. 

Charnwood Forest Company tender a Bill autho- 
rising an extension from their line, now in course of 
construction, to the North Staffordshire Railway at 
Lichfield, with power to enter into working agree- 
ments with the London and North-Western Com- 
pany ; 
name of the company. 

The Garstang and Knot End application is for a 
revival of powers under Acts granted to the com- 
pany in 1864, 1867, and 1869, for the compulsory 


| of Hood-street and Marble-street, and if the Great 


railways ; No. 1 is to be at Birkenhead, and carry | 
the line in course of construction to Duke-street, at 
its junction with Corporation-road ; No. 2, wholly in 
Liverpool, is to connect the authorised line with the 
goods yard of the Lancashire and Yorkshire Com- 
pany; No. 3, also in Liverpool, is to carry the 
authorised line from Lord-street to a point under 
the George the Fourth public-house at the junction 





Western, the Lancashire and Yorkshire, the London 
and North-Western, the Great Northern, the Mid- | 


| land, and the Manchester, Sheffield, and Lincoln- 
| shire Companies, all or either of them are or is | 


anxious to hold shares in the capital of the com- | 
pany, or apply their corporate funds, or raise | 
further money for the purposes aforesaid, or to gua- | 


| rantee interests upon the whole or part of the share | 


and loan capital of the Mersey Company, the Bill 


the other provisions include a change in the | 


is to contain provisions authorising them to do so. 
The Bury and Tottington application is for power | 
to raise additional capital with special provisions 
authorising the company to vary the conditions to | 
which preference shares or stock are subject or | 
entitled to, and to consolidate, classify, rearrange | 
and regulate the capital and borrowing powers of | 
the company. | 
The promoters of the Market Deeping Railway | 


| throw up the sponge, and apply for authority to | | 
|abandon their undertaking (authorised in 1878), 


purchase of lands and completion of works authorised | 


by those fActs, and considering that the latest of 
those Acts will be fourteen years old by the time 
the application, if acceded to, can be granted, one 
cannot help wondering why the promoters did not 
— for a new scheme altogether instead of handi- 
ing their Bill with such damaging antecedents. 
he objects contemplated by the Mersey Railway 
Company's Bil} include the construction of three 


and to obtain repayment of their Parliamentary | 
deposit. 

The purposes to be sanctioned by the Downham | 
and Stoke Ferry Bill are a railway from that com- 
pany’s line at Stoke Ferry to an open point in the | 
parish of Gooderstone, with special powers to | 
limited owners of land to charge estates for im- 
provement conferred by the line ; working agree- 


| ments with the Great Eastern Company likewise | 


form a portion of the powers to be conferred. 
Two Bills are advertised under the name of | 


INDIA. 


ENGINEERS, LONDON. 





‘‘East and West Junction Railway Vompany.” 
That promoted by the company has for its first 
object a rearrangement of their financial position ; 
it then empowers agreements with the London and 
North-Western and Midland Companies as to con- 
struction and maintenance of works; it next 
authorises the sale or lease of the undertaking, and 
statutory powers to the Stratford-upon-Avon, 
Towcester and Midland Junction, Evesham, Red- 
ditch, and Stratford-upon-Avon Junction, the 
London and North-Western, and the Midland 
| Companies, or any one or more of those com- 
panies. 

The second East and West J unction Bill is called 
‘First Debenture Stock Interest,” and appears to 
| be promoted by the holders of that stock in the 
company’s capital. The objects contemplated are, 


| the transfer to and vesting in the joint managers 


of the company’s undertaking, appointed by the 
Chancery Division of the High Court of Justice, 
or in trustees to be named in the Bill of the interest 
now in arrear and to accrue hereafter in respect of 
the first debenture stock; and to enable the 
managers to provide for the proper application 
thereof. 

The Eastern and Midland Companies’ Bill in- 
cludes nine new railways, five of which are in the 
immediate neighbourhood of Norwich. No. 6 is 
from the Bourn and Essendine line, of the Great 
Northern at Bourn Station, to a junction with that 
company’s main line near Little Bytham Station. 
No. 7 is from a line authorised in 1880 to an open 
| point in East Dereham. No. 8 begins at another 
| open point in East Dereham, and ends by a junc- 
| tion with the Great Eastern in the same parish, 
|and No. 9 is to be situate wholly in Thorpe and 
joins the intended No. 2 to the Great Eastern Rail- 
| way at a point near Thorpe Station. The works 
| involv e interference with about twenty-six acres of 
‘commonable land, Running powers also are ap- 
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plied for over portions of the Great Eastern and the 
Great Northern Railways, and the Bill is to autho- 
rise agreements with the Great Northern and Mid- 
land Companies as to working, &c. 

The Ramsey and Somersham application is for 
extension of time as to compulsory purchase of 
lands and completion of works authorised by the 
Acts of 1875, 1878, and 1881, with power to enter 
into working agreements with the Great Eastern 
and Great Northern Companies, and to vary the 
tolls of those companies. 

The Cambrian Company’s Bill is to authorise an 
enlargement of the pier at Aberdovey and the 
erection of a sea wall adjacent thereto; the con- 
struction of hotels at Welshpool, Moat-lane, and 
Llanidloes Stations ; to establish a provident fund 
for the company’s servants and employés, and to 
take over in connexion therewith the existing 
friendly society at Oswestry. The rest of the notice 
relates to monetary matters. 

The Pontypridd, Caerphilly, and Newport Bill 
comprises six railways, No. 1 of which forms a 
junction between their line in course of construc- 
tion and the railway also in course of construction 
of Nixon’s Navigation Company ; No. 2 connects 
Nixon’s Navigation Company with the Powell 
Duffryn line ; No. 3 isa link between the Brecon 
and Merthyr Tydtil Junction and railways authorised 
by the Alexandra (Newport) Dock Act, 1865 ; Nos. 
4 and 5 are spurs from 3 and 4 to other railways 
under the same Act; and No. 6 joins 2 and 3 to 
the Great Western Railway, in the parish of St. 
Woollos. The works involve interference with 
commonable land, and the Bill authorises running 
powers over parts of Nixon’s Navigation Railway, 
the Great Western Railway, and Lord Tredegar’s 
Park Mile line, and offers working agreements to 
six different parties. 

At this point of our labours we are thankful for 
small mercies and accept the Taff Vale Company’s 
Bill in that light, the objects being merely the con- 
struction of a railway wholly in the parish of 
Merthyr Tydfil, whose office is to join the com- 
pany’s line to the railway No. 1 in the Rhymney 
Company’s Act, 1882; and the Bill is to empower 
the company to acquire additional lands. 

The Wrexham, Mold, and Connah’s Quay was not 
a particularly conspicuous Bill last year so far as 
the objects contemplated were concerned, but it 
was instrumental in bringing about what must be 
regarded as the greatest feat of the session, namely, 
the unconditional reversal of the verdict of so 
august a tribunal as a Committee of the House 
of Lords. <A certain exalted personage, if we 
remember rightly, is desirous that a railway 
should be made to the neighbourhood of his pro- 
perty, and gave evidence in support of the Bill, 
although it did not contain the necessary provisions 
giving effect to his wishes. This year the company 
intend to remedy that omission, and one of the 
two Bills tendered by them (we always itch to say 
in the case of a company like this ‘‘ why two Bills,” 
and consequently say it here) is called the ‘‘ Ha- 
warden Loop Line,” which is to be effected in two 
sections, No. 1 commencing by a junction with the 
company’s railway in the parish of Hawarden, and 
terminating in the township of Shotton, in the same 
parish, by a connexion with the railway authorised 
by the Act of 1882. No. 2 isa spur from No. 1, 
beginning in the property of the before-mentioned 
exalted person at Aston and ending by a junction 
with the Aston Hall Colliery Branch Railway. 

The company’s second Bill is called ‘‘ Capital 
Arrangements,” and is purely of a financial and 
internal arrangement character. 

The Bill tendered by the Rhondda and Swansea 
Bay Company comprises three railways and an 
embankment. The first is a connexion between 
a railway authorised in 1882 and one authorised 
by the Swansea Harbour Act, 1874; the second 
forms a connexion with the Briton Ferry Dock 
sidings of the Great Western Company, and the 
third is a junction between the Great Western 
South Wales line, and a railway also sanctioned 
by the Act of 1882; the embankment is wholly 
in the parish of Baglan, and is to join the existing 
embankment on the south-east side of the low- 
water channel of the River Neath; the other 
provisions of the Bill include the altering and 
diverting of the low-water channel of the River 
Neath and the temporary stopping up of the 
channel. 

When we come to something in the London 
Gazette which, viewed by the rules of common sense, 
so far as we possess that attribute, staggers us, we 





deem it safest to state plainly what is placed before 
us. The Central Wales and Carmarthen Junction 
Railway Company tender a Bill enabling them to 
run over eight separate systems of railway, viz., 
the London and North-Western (in two instances), 
the Vale of Towey, the Llanelly, the Great 
Western (in two instances), the Milford, and the 
Milford Haven, and requiring the companies owning 
these respective railways to afford all requisite 
facilities for the purpose upon such terms as may 
be agreed, determined by arbitration, or defined by 
the Act ; but what reeiprocal advantages the other 
companies are to obtain is not shadowed forth in 
the notice. As a matter of curiosity one might 
wish to see the terms to be proposed, but as we 
probably never shall, we pass on to other Bills. 

The Great Western and Llynvi and Ogmore Rail- 
way Companies’ Bill is to provide for the amalga- 
mation of those two companies upon terms to be 
defined by the Act, and for the dissolution of the 
Llynvi Company. 

The Corris Company are applying for authority 
to open and use their existing railways for pas- 
senger traflic, with such alterations and improve- 
ments as the Board of Trade may require for that 
purpose. 

The Liskeard and Caradon Bill includes three 
new railways, No. 1 forming a connexion with the 
Cornwall Railway at Liskeard Station ; No. 2 is an 
extension of No. 7 of last year to an open point in 
the parish of Llanteglos-by-Camelford ; and No. 3 
carries No. 2 to a line authorised by the North 
Cornwall Railway Act of 1882. The Bill is to 
authorise running powers over parts of the Bodmin 
and Wadebridge and North Cornwall Railways, and 
whatever advantages may attach to the possession 
of the powers to be conferred the company is willing 
to share with the Great Western, South-Western, 
North Cornwall, and Devon and Cornwall Central 
Companies by the insertion of provisions enabling 
those companies to make and maintain the pro- 
posed works. The Bill is further to provide for the 
amalgamation with or vesting of the undertaking of 
the company in the Liskeard and Looe Union 
Canal Company, orthe vesting of thelattercompany’s 
undertaking in the railway company, which may 
be a distinction, but we fail to perceive the differ- 
ence between the respective operations. 

The Oystermouth Railway Bill is to provide for 
the dissolution and re-incorporation of the Swansea 
and Mumbles Railway Company, Limited, and to 
enable the company to maintain and work the 
Oystermouth Railway or tramroad, which it ap- 
pears by the notice was authorised so long ago as 
the forty-fourth year of George the Third. 








NEW STEAM FIRE ENGINE FOR INDIA. 

WE illustrate on page 615 a steam fire engine 
recently supplied by Messrs. Merryweather and Sons 
to the India Office, for the service of the Kidderpore 
Dockyard, As the design is in some respects new, and 
exhibits several novelties in detail, a short description 
may prove interesting. 

The general arrangement is similar to that of the 
engines supplied by the same firm to the Metropolitan 
Fire Brigade. The boiler is constructed according to 
Merryweather and Sons’ recent patent, and is capable 
of raising steam rapidly, while at the same time it 
is sufficiently capacious to maintain steam steadily 
when at work. 

The steam engine is fixed to one of the side frames 
of the vehicle, in order to provide room for the large 
hose and implement box in front, and at the same time 
to permit of stoking behind. The machinery is made 
short and compact by the use of a peculiar form of 
crosshead, which is cottered at one end to the piston- 
rod and at the other slides on the top of the cylinder, and 
by means of a connecting-rod drives a crankshaft placed 
at a higher level than the piston-rod. This enables a 
connecting-rod of considerable length to be used, an 
important point for steady running at high speeds. 
The slide valve and feed pump are driven from a crank- 
pin on the end of the crankshaft. The pump and steam 
pistons are both on one steel piston-rod, and the strain 
is taken by four stay-rods between the heads of the 
pump and cylinder. The suction valves of the pump 
are arranged in the cover at each end, and the delivery 
valves on the top of the barrel. The valves are of gun- 
metal with india-rubber faces, and are kept on their 
seats by springs. Owing to the small air space and 
the perfect action of the valves, water can be lifted 
from great depths with certainty. 

The pump and valve chambers are entirely of gun- 
metal, and the working parts of the engine principally 
of steel. The frame is also of steel. The wheels are 
of wrought iron with gun-metal hubs, as wooden 
wheels are not found to be satisfactory in hot climates. 

The whole machinery is so arranged that one man, 





standing at the back, can stoke from the coal b 

which are behind, regulate the speed of the — 
attend to the feed, and do everything that is re uired 
without moving from his position. The engine is de- 
signed to throw 360 gallons per minute ; its weight is 
about 30 cwt., and it is capable of indicating about 
25 horse power. It has been constructed throughout 
in amanner suitable for hot climates ; the wood hose- 
box is of mahogany, and stoutly clamped with iron 
and the rest of the machine is wholly of metal. ; 








— TEN BRINK BOILERS. 

Tue illustrations which we publish on page 61 

in detail the construction of, the Ten Brink — 
exhibited at the Nuremberg Exhibition by the Mas. 
chinenban <Actien-Gesellschaft Niirnberg, and men- 
tioned by us in our general description of the 
Exhibition in October last (vide page 373 ante), 

These boilers — steam to drive the engines in 
the Machinery Hall of the Exhibition. Each boiler has 
40 square metres (430 square feet) of heating surface 
and is constructed to work at six atmospheres pressure, 
The Ten Brink grate in the one boiler (the one shown 
in section in Fig. 1, and the right-hand one in Figs. 
3 and 4) is placed in an inclined flue in a cylindrical 
shell 4 ft. 3in. in diameter, and 6 ft. 7 in. long, the 
flue being about 2 ft. 54 in. in diameter. This vessel 
communicates by two inclined pipes (see Fig. 3) having 
internal circulating pipes, with the main shell of the 
boiler, which is horizontal, 3 ft, 11} in. in diameter, 
and 25 ft. 3in. long. At the back end this shell com- 
municates with two lower cylinders, which are in 
reality feed-heaters, by means of a tee piece, and the 
bent pipes shown in Fig. 5. These cylinders are 2 ft, 
114in. in diameter, and extend forward about three 
quarters the length of the main shell. The furnace 
gases pass backwards round the shell, then down and 
forwards round the feed-heaters, and thence to the 
chimney by an underground flue. A special feature 
of the boiler setting is that the back ends of the main 
shells, as well as of the feed-heaters, are placed in a 
chamber where they are always easily accessible, and 
not enclosed in the flues (see Figs. 1 and 2). The 
front ends of the feed-heaters also are built into a cross 
passage — apart from the flues, in which the feed- 
check valves (see Figs. 1 and 2) are placed. 


tel 


as a | 
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The second boiler has the Ten Brink grate placed on 
ordinary bearers (see Figs. 2, 3, and 6) and dispenses 
with the furnace cylinder. In other respects the two 
boilers are similar. 

In our engravings, Fig. 1 shows a complete longi- 
tudinal section of the boiler first aueches above, on 
the line C D in Fig. 2. Fig. 2 is a plan of the second 
boiler and of the furnace cylinder and feed-heaters of 
the first. Fig. 3 is a section across A Bin Fig. 2, 
showing the furnace arrangements for both boilers. 
Fig. 4 is an elevation of the cast-iron door frames, &c., 
on the front of the boiler. Fig. 5 isan elevation on the 
back of the boiler showing the connexion of the main 
shells to the feed-heaters. Fig. 6, lastly, is a section 
of the second boiler, through the lines E F on Fig. 2. 

The same firm of exhibitors showed also a Ten Brink 
furnace and cylinder, and shell connexions without 
the settings. The workmanship in this, as in the 
other exhibits of the same firm, appeared to be 
thoroughly sound and good. 


STEEL RAILS. 

On the Chemical Composition and Testing of Steel Rails.* 
By G. J. Snetus, F.C.S., F.R.S.M., Workington. 
(Concluded from page 607). 

Metropolitan Railway; 86 1b. per yard (Fig. 1).+ Me- 
chanical Test.—The rail to be placed flange downward on 
V bearings 5 ft. apart, and must bear a pressure midway 
between the bearings not less than 40,000 lb. without 
deflecting more than 1in., and must bear a maximum 
load of not less than 70,000 1b., and deflect 9 in. in the 
centre without snapping. 

East Indian Railway; 84 1b. per yard. (Fig. 2). Me- 
chanical Test.—Two rails to be placed on bearings 3ft. 6in. 
apart, and a weight of 33 tons will be suspended from each 

* Paper read before the Iron and Steel Institute at 
Vienna. 

+ The sections of rails are given on page 619, 
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centre, and each deflection under the weight must not 
exceed $in. After being on half an hour the rail must 
not show any permanent set. The same rail placed on 
bearings 3 ft. 6 in. apart as before, a ball weighing 1 ton 
to be dropped upon the centre from a height of 24 ft., and 
the rail must bear two such blows without breaking, and 
the permanent set must not exceed 24 in. with the first 
blow. 

Belfast and Northern Counties ; 79 lb. per yard (Fig. 3). 
Mechanical Test.—A rail placed — _——- 3 ft. apart 
must bear a blow from a ball weighing 1 ton dropped from 
a height of 15 ft. without fracturing the rail, and on the 
same bearings the rail must sustain a dead weight of 
26 tons without signs of fracturing. 

Great Northern Railway Company, Ireland ; 78 lb. per 
yard (Fig. 4). Mechanical Test.—The rail to be capable 
of sustaining a tensile strain of not less than 30 tons to 
the square inch of sectional area. 

The rail to be placed on bearings, and a ball weighing 
18 cwt. to be raised 9 ft. and allowed to fall three times ; 
the deflection must not exceed 3 in. And to bear 33 tons 
without permanent set, and a test of 35 tons without 
breaking upon bearings 3 ft. apart. 

Midland Railway Company ; 79 lb. per yard (Fig. 5). 
Mechanical Test.—Kach rail to be capable of sustaining a 
weight of 20 tons, applied frequently in the centre of the 
bearings, without injuring the elasticity or producing 
permanent set, and shall be capable of resisting without 
fracture three blows of a ram 20 ewt. falling a height of 
12 ft. on the centre. The bearings to be as follows : 

For rails having section equal to 85 lb. per yard, 
4 ft. 9 in. 

Rails of 70 lb. per yard, 3 ft. 4 in. 

Cleaton and Workington Junction Railway Company ; 
75lb. per yard (Fiy. 6). Mechanical Test.—1. The rail to 
be placed on bearings 3ft. apart, and loaded with 24 tons on 
the centre. There must be no permanent deflection after 
the load has been on half an hour. 

2, On the same bearings the rail shall bear without 
breaking the impact of a weight of 1800 1b. falling from a 
height of 6 ft. 

Great Eastern Railway ; 80 1b. per yard (Fig. 7). Me- 
chanical Test.—A selection of two rails will be made out of 
(say) 100 rails. Each of the selected rails, the ‘‘ bullhead” 
uppermost, will then be placed on bearings 3 ft. 6in. 
apart, and a weight of 18 tons will be suspended from the 
centre, and its deflection must not exceed gths of an inch 
after the weight has been on the rail for half an hour ; 
and after the removal of the weight the permanent set 
must not exceed 4th of aninch. The next trial each rail, 
the ‘‘bullhead” uppermost, will be subject to is as 
follows : 

Placed on bearings 3 ft. 6 in. apart, and a ball weigh- 
ing 18001b. will be dropped upon each from a height of 
8 ft., and the rail must bear two such blows without break- 
ing, and without deflecting more than aninch. The jaws in 
which the rails are to be placed for testing to be of wrought 
iron, bedded in timber 12 in. square and 6 ft. long,jlaid on 
ballast 2 ft. thick on hard ground. 

East Indian Railway ; 75 1b. per yard (Fig. 8). Mechani- 
cal Test. Dead and Live Weight Tests.—1. The rail to 
be placed on bearings 3ft. 6in. apart, and equidistant 
from the centre of the rail. A weight of 28 tons will then 
be suspended from the centre of the rail. Its deflection 
must not exceed 3ths of an inch after the weight has been 
on the rail half an hour, and upon the removal of the load 
the rail must not show any permanent set whatever. 

2. The same rail being laid on bearings 3 ft. 6 in. 
apart as before, a ball of 1 ton will be dropped from a 
height of 18 ft., and the rail must bear two such blows 
without breaking, and the permanent set must not exceed 
2h in. with the first and a further 24in. with the second 
blow. 

The tested rail will then be fractured, and must show 
a fine, close-grained, homogeneous surface. 

The rails to be subjected to complete chemical analysis 
from time to time, and comply with the following con 
ditions : 

Carbon, not less than .3 per cent. or more than .45 per 
cent. 

Silicium, not more than .06 per cent. 

Phosphorus, not more than .06 per cent. 

Sulphur not more than .06 per cent. 

London and North-Western Railway ; 85 1b. per yard 
(Fig. 9). Mechanical Test.—The rail must stand without 
breaking a permanent deflection of 3 in. in a length of 
3 ft. is deflection must be produced by one blow of a 
weight falling from a height of not less than 20 ft. upon 
the centre of a rail placed head uppermost upon two 
”~ oorts of 3 ft. apart. 

: , - pieces of rail tested need not exceed 3 ft. 6in. in 
ength. 

Great Northern Railway, Ireland; 79 1b. per yard 
(Fig. 10). Mechanical Test.—A rail shall be page on 
wrought iron bearings 3 ft. apart, when a ball or ram 
weighing 18 cwt. is to be raised 9 ft., and allowed to fall 
three times upon the centre of the rail between the points 
of support, when the deflection must not exceed 3in. A 
rail shall be subjected to the further test of 23 tons dead 
weight applied in the centre without permanent set, and 
the test of 35 tons applied in the centre without breaking 
upon bearings of 3 ft. apart. 

Pieces of rail shall also be taken and tested either in the 
full section, or cut down to certain reduced sizes and 
sections, so as to ascertain if the actual power of 
resistance is equal to a strain of 30 tons per square inch 
of sectional area, and the rails will be rejected if samples 
of them will not bear the above tests of falling weight, 
dead weight, and tensile strain. 

London and South Western Railway; 82 1b. per yard 
(Fig. 11). Mechanical Test.—Two pieces of rail, each 4 ft., 
will be taken from each day’s work, and placed on bear- 
ings 3ft. Gin. apart. A weight of 20 tons, and sub- 
sequently of 30 tons, will be placed on each of the pieces 


of rail at the centre between these bearings; and one 


piece of rail 4 ft. long will be on bearings 3 ft. 
apt, and a mass of 1 ton weight will fall upon the centre 
of it, through 20 ft. 

Great Southern and Western Railway; 76 1b. per yard 
(Fig. 12). Mechanical Test.—The rails shall be sub- 
ject to any reasonable tests, in order to ascertain 
their strength and soundness, that the engineer or 
his deputy may require; and a rail may be placed 
on bearings 3ft. apart, when a ball weighing 18 cwt. 
is to be raised 9ft., and allowed to fall three times 
upon the rail between the points of support, when the 
deflection must not exceed 3 in., and the rails will be re- 
jected if samples of them will not bear the test of 23 tons 
without permanent set, and a test of 35 tons without 
breaking, upon bearings 3 ft. apart. 

Derry Central Railway; 651b. per yard (Fig. 13). 
Mechanical Test.—A piece to be cut from any part 
of any rail at the p vena of the engineer, and 
is to sustain a tensile strain before fracture of not less 
than 30 tons per sectional inch, with an extension of not 
less than 10 per cent. Any piece of rail supported at 3ft. 
intervals, and tested by a falling weight over 10 ft., and 
such as to bend it 3 in. by one blow, shall not be fractured 
or cracked. 

Great Western of Brazil Railway ; 501b. per yard (Fig. 
14). Mechanical Test.—Rail to be placed on bearings 3 ft. 
apart, and a ram weighing 12cwt. to be let fall twice 
upon it from a height of 15ft., and the rail shall not 
exhibit any sign of fracture ; to be then broken and a por- 
tion about 5 ft. put on bearings 3 ft. apart, 12 tons to be 
suspended, and deflection not to exceed } in., and to show 
no permanent set. . 

Highland Railway ; 77 lb. per yard (Fig. 15). Mechani- 
cal Test.—Rails must stand without breaking a permanent 
deflection of 3in. in a length of 3ft. Deflection must be 
produced by one blow of a weight falling 20 ft. upon the 
centre of a rail placed head uppermost upon two supports 
3ft. apart. It must also be sufficient to bear a wae le 
lever of 20 tons on 34 ft. bearings without permanent de- 
flection, and 36 tons without fracture. 

Caledonian Railway ; 80 lb. per yard (Fig 16). Mechani- 
cal Test.—Each rail shall bear a weight of 20 tons midway 
between bearings 3 ft. without permanent deflection, and 
35 tons without breaking, or more than l}in. deflection, 
on the same 3ft. bearings. Also two strokes from a 
ball 1800 lb. weight let fall from a height of 5 ft. without 
breaking, or more deflection than 14 in. 

Ballycastle Railway ; 45 lb. per yard (Fig. 17). Mecha- 
nical Tests.—lst Test.—A rail supported on firm bearings 
3 ft. apart in the clear, and sustain without showing any 
signs of fracture one blow from an iron ball or monkey 
weighing 1200 lb. dropped from a height of 12 ft. 

2nd Test.—Placed on similar bearings, a rail shall 
sustain a weight of 12 tons placed in centre, and not more 
than ;th ms an inch of permanent set shall be found 
_ removal of this load after it has been on half an 

our. 

No. 14, 57} lb. per yard (Fig 18). (Mechanical 
Tests.—One rail out of every 100 tons. (a) Rail placed 
on supports 3 ft. 8 in. apart will be loaded in middle 
with weight of 15 tons; under such weight deflec- 
tion is not to exceed 4 in., and permanent set th 
of aninch. The rail to be further loaded to 28 tons, and 
must stand it without fracture. (+) The rail to be broken 
in halves by falling weight (each half about 10 ft. long). 
One of the halves, placed on supports 3 ft. 8 in. apart, is 
to stand without fracture a blow from a ball12cwt. weight 
falling height of 15 ft. Rail also submitted to successive 
blows from a ball weighing 3 cwt. from heights of 3ft., 
44 ft., 6 ft., and 7 ft., the respective deflections are not to 
exceed 4 in., Zin., }}in., and 1 in. 

The steel used for rolling the rails is to contain about 
} per cent. of carbon, not exceeding 0.3 and not under 
0.25 per cent. 

No. 73; 521. per yard (Fig. 19). Mechanical 
Tests. Test by Weighing.—Rail placed on two supports 
distant 3 ft. 5 in. under action of load 12 tons during five 
minutes, must not show more than 4 mm. bend; on 
removal of load a bend of not more than 1 mm. 

Test of Break by Loading.—A rail having stood preced- 
ing test must support load of 43,680 lb. for five minutes 
without breaking. 

Test by Blow.—Halves of a rail broken under preceding 
test are placed on same supports, and must resist two 
blows of weight of 20 cwt. and 30 cwt. falling upon middle 
of rail from height of 6.5 ft. Rail may bend under blow, 
but must not show any outward signs of deterioration. 
Length of halves for test must not be under 10 ft. 

Midland and North-Eastern Railway ; 82 lb. per yard 
(Fig. 20). Mechanical Test.—Each rail is to be capable of 
sustaining a weight of 20 tons, applied frequently in centre 
of the bearing, without injuring its elasticity, or pro- 
ducing a permanent set ; and shall also be capable of re- 
sisting without fracture three blows of a ram 20 cwt. 
falling from a height of 12 ft. on the centre. 

The bearings to be 4 ft. apart. 

St. John and Main Railway ; 57} lb. per yard (Fig. 
21). Mechanical Tests.—1. Each selected rail must carry 
13 tons in the centre, between 3 ft. bearings, for five 
minutes without permanent set. 

2. Rails must carry in same position a load of 26 tons 
without breaking. After this flange of rail will be cut 
and rail broken. Fracture to show perfect welding, 
especially in the head. 

3. Each half of broken rail to be again placed on 3 ft. 
bearings and to stand a blow from bail of one ton falling 
from a height of 15 ft. on the rail between the supports 
without showing any fracture. Bearings to be of cast 
iron fixed on oak frames, and supported on solid masonry 
4 ft. deep. 

London and South Western Railway ; 68 lbs. per yard 








(Fig. 22). Mechanical Tests.—Two pieces of rail 4 ft. long 
placed upon bearings 3 ft. 6 in. apart. A weight of 15 





tons, and subsequently 25 tons, will be placed on each 
of the pieces of rail at the centre between these bearings. 

One piece of rail 4 ft. long will be placed on bearings 
3 ft. apart, and a mass of iron one ton weight will fall 
upon centre of it through 10 ft. 

South Australian Government Railways ; 61 1b., per yard 
(Fig. 23). Mechanical Tests.—A rail placed upon supports 
3ft. apart. A tup weighing 10 cwt. shall be let fall upon 
it from the height of 10ft. to 16ft. Therail to stand 
four blows of this kind without breaking. A dead 
weight of 15 tons shall be allowed to remain on the rail 
in same position for 10 minutes without producing per- 
manent deflection. 

South Australian Government Railways; 50 lb., per yard. 
(Fig. 24). Mechanical Tests.—A rail placed upon ‘sup- 
ports 3 ft. apart. A tup weighing 10 cwt. shall be let 
fall upon it from a hei ht of 8 ft. to 12ft. The rail to 
stand four blows of this kind without breaking. A 
dead weight of 12 tons shall be allowed to remain on 
rail in same position for 10 minutes without producing 
permanent deflection. 

Indian State Railways; 62 1b. per yard (Fig. 25). 
Mechanical Tests.—1. A rail 30 ft. long placed on wrought- 
iron bearings 3 ft. apart, equidistant from its ends. 
A weight of 15 tons will then be suspended from centre 
of the rail. Deflection not to exceed ;‘;th of an inch after 
weight has been on the rail half an hour. 

2. The same rail will be supported as before, and a cast- 
iron monkey weighing 1 ton will be allowed to fall freely 
upon centre of rail froma height of 15 ft. The rail must 
bear two such blows without showing the least sign of 
fracture. 

3. The rail when broken must show a fracture perfectly 
sound and homogeneous. 

The rails on analysis must comply as under : 

Carbon, not less than .3 per cent., must not be more 
than .45 per cent. 

The quantity of silicium must not be more than .06 per 
cent. 

The quantity of phosphorus must not be more than .06 
per cent. 

The quantity of sulphur must not be more than .06 per 
cent. 

There must be no other materials present except man- 
ganese and iron. 

Great North of Scotland Railway ; 721b. per yard (Fig. 
26). Mechanical Tests.—Each rail shall be sufficient to 
bear weight of 15 tons without permanent deflection, and 
a weight of 30 tons for 3 minutes without fracture, or 
greater permanent deflection than 1ldin. Must bear also two 
strokes from a ball 1500 Ib. weight, let fall from a height 
of 5ft. without fracture, or greater permanent deflection 
than 14 in. 

No. 58, 601b. per yard (Fig. 27). Mechanical Tests.— 
A portion of selected rails to be placed on supports 4 ft. 
apart, and must stand without fracture a blow from a 
ball of 10 ewt. falling from a height of 15ft. 

Another portion of the rail similarly supported shall be 
submitted to successive blows from a ball weighing 3 cwt. 
from a height of 3ft., 4 ft., and 5ft. The respective de- 
flections not to exceed 3 in. fin. and fin. 

West Lancashire Railway; 75 lb. per yard (Fig. 28). 
Mechanical Tests.—1. From each day’s make two pieces 
of rail 13 ft. long upon solid bearings of masonry or iron, 
3 ft. 6in. apart, dead load in centre 28 tons. ‘Deflection 
after half an hour not to exceed 4 in., nor the permanent 
set 3 in. 

Hy Two pieces of rail 13 ft. long from each day’s make, 
solid bearings 3 ft. 6in. apart, weight 1800 lb., running in 
proper guides, and falling upon the centre of the rails— 
fall 20 ft. 

Rail to bear two blows without being cracked or frac- 
tured. 

1st blow: Deflection not to exceed 4 in. 

2nd blow ” ” ” ” 

The rails when fractured to show a clean, close, and 
homogeneous fracture. 

Midland Great Western Railway ; 79 lb. per yard (Fig. 
29). Mechanical Tests. 1st Test.—A selection of two rails 
will be made of say out of 100 rails. Each of the 
selected rails will then be placed in their usual position 
on bearings 3 ft. 6in. apart, and a weight of 18 tons 
applied at centre between bearings. Deflection not to 
exceed 3 in. after weight has been applied for half 
an hour. After removal of weight the permanent set 
not to exceed 4 in. 

2nd Test.—Rails to be placed on bearings 3 ft. 6in. 
apart. <A ball weighing 18 cwt. will be dropped from 
height of 8 ft. Each rail must bear two such blows with- 
out breaking, and without deflecting more than 1 in. 

New South Wales Government Railways ; 714 1b. per yard 
(Fig. 30). Mechanical Tests.—Certain rails of each day’s 
make shall be selected, and each rail tested shall have a 
portion 4 ft. 6 in. long cut off, this placed head upwards 
upon iron supports 3 ft. 6 in. clear. il to receive 3 blows 
from weight of 1 ton falling 6 ft. each time. Rail not to 
deflect more than 3in., and without showing any sign of 
fracture. Then to be placed under steam hammer upon 
iron supports with head upwards, and further bent by 
repeated blows to 8 in. out of a straight line in a length 
of 3 ft. 6 in., and must then exhibit no sign of fracture. 
Rails also subjected to suspended load of 25 tons be- 
tween 3ft. 6in. clear bearings, without permanent set 
exceeding ;*; in. and to any other reasonable tests the 
engineer may direct. 

Midland Railwaujof Canada; 56 1b. per yard (Fig. 31). 
Mechanical Tests.—A certain number of rails, not exceed- 
ing one per cent. of the whole, will be selected from each 
lot of the rails. Each of the selected rails must carry 13 
tons in the centre between 3 ft. bearings for five minutes 
without permanent set. The rails must carry in same 
position a load of 26 tons without breaking ; after this the 








flange will be cut and the rail broken. 
Each half of broken rail again placed on 3 ft. bearings, 
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and must stand a blow from a ball weighing 1 ton falling | 


Mechanical Tests.—The rail must stand without breaking | 


yard (Fig. 38). Mechanical Tests.—1. A whole rail being 


froma height of 15 ft. on rail between supports without | a permanent deflection of 3 in. in a length of 3ft. This | supported on wrought iron bearings 3 ft. 6 in. apart in 


showing any fracture. 

Quebec Central Railway ; 56 lb. per yard (Fig. 32). 
Mechanical Tests. 1st Test.—Two pieces of rail 6 ft, long 
from each day’s make, solid bearings of iron or masonry 
3 ft, apart, dead load in centre 12 tons. Deflection after 
10 minutes ‘not to exceed 4in,, northe permanent set 4 in. 

2nd Test.—Similar piece of rail upon bearings as above. 
Weight 1800 lb., and running in proper guides and falling 
upon centre of rail; fall 10 ft. Rail to bear three blows 
without being cracked or fractured, thus— 

1st blow, deflection not to exceed 34 in, 

2nd j 

3rd 


” ae ” 29, 6 5 - 
rail reversed, deflection to be reduced to 3 in. 


” 


Chemical proportions in the ingots shall conform as | 
follows : 

Quantity of carbon to be from .28 to .45 per cent., but 
about .35 per cent. preferred. 











| deflection must be produced by one blow of a weight fall- | 


| 


ing from a height of not less than 20 ft. upon the centre of | 
arail placed head uppermost upon two supports 3ft. | 
apart. 
"Hee of rail to be tested to be 3 ft. 6 in. in length. 
Caledonian Railway; 80 lb. per yard (Fig. 35). Me- | 
chanical Tests.—Each rail shall bear a weight of 3 tons | 
suspended midway between bearings 3 ft. apart without a 
greater set than # of an inch, and without any permanent | 


| deflection whatever the load has been on for one hour. 


Also two strokes from a ball 1 ton weight let fall from | 
a height of 10 ft. without breaking, or more deflection | 
than 1 in. for each blow. | 
New York, Texas, and Mexican Railway ; 50 Ib. per | 


| yard (Fig. 36). Mechanical Tests.—Rails to be in stacks | 


of 1000 each, and from each lot a number of rails not | 
exceeding 4 per cent. will be submitted to the following 





the clear, and equi-distant from both ends, a monkey 
weighing 1 ton will be allowed to fall freely upon the 
centre of the bearing from a height of 12 ft., and the rail 
must stand two such blows without showing the least sign 
of fracture. The permanent set caused by the first blow 
not to exceed 2 in. 

2. Another rail similarly Gent must sustain a load 
of 10 tons for half an hour. No permanent set to appear 
after removal. 

Cockermouth, Keswick,and Penrith Railway Company ; 
76 lb. per yard (Fig. 39). Mechanical Tests.—1. The rails 
to be placed on bearings 3 ft. apart and loaded on the 
centre with 20 tons for half an hour, shall have no perma- 
nent deflection. 

2. The rails placed on same bearings 3 ft. apart 
shall not be broken by a weight of 1800 lb. dropped from 
a height of 6 ft. on the centre between the bearings. 

















F ig 33. 
y, 








Quantity of silicon not to be more than .06 per cent. 

Quantity of phosphorus not to be more than .07 per cent. 

Quantity of sulphur not to be more than .08 per cent. 

The only metals to be iron and manganese, with a pro- 
portion of copper not exceeding .03 per cent. 

Oude and Rohilkund Railway ; 60 lbs. per yard (Fig. 33). 
Mechanical Tests.—Each rail shall bear a weight of 12 tons 
midway between bearings of 3 ft. 6 in. without permanent 
set or more than # in. deflection, and 28 tons without 
breaking, or more than 44 in. deflection, on same 3 ft. 6 in. 
bearings, or a blow from a weight of 1800 1b. let fall from 
a height of 12 ft. with a deflection of not more than 2 in.. 
and a second blow from the same weight dropped from 
the same height without breaking. 

Bala and Festiniog Railway ; 76 1b. per yard (Fig. 34). | 


| tests :—Each rail shall be placed on 

















bearings 3 ft. apart | 
centre to contre, and shall support 5 minutes a weight | 
of 10 tons without any permanent deflection, and in same | 
position will support a weight of 20 tons without breaking, 
and on same bearings must resist a blow from a monkey 
weighing 1 ton, from height of 12 ft. without showing any 
signs of fracture. 

Great Southern and Western Railway Company ; 74 1b. 
per yard (Fig. 37). Mechanical Tests.—The rails to be 


| 


placed on bearings 3 ft. apart, when a ball weighing 1 ton 
1s to fall three times upon rail between the points of 
support from a height of 9 ft.; deflection not to exceed | 
3in.; and upon same bearings to bear 23 tons without 
permanent set, and 35 tons without breaking. | 
Alabama, Texas, and New Orleans Rarlway ; 601d. per | 








Mechanical Tests.— 


1b. per yard (Fig. 40). 
A rail placed on bearings of iron 2 ft. 7} in. apart and 
should bear a weight suspended from the centre of 174 

| tons for five minutes without leaving a permanent de- 


Yo. 84; 68 


flecture. The same rail shall resist a pressure of 36 
tons for five minutes without breaking or causing a 
fracture. 

Pieces of rail placed on bearings same distance must 
resist a blow from a monkey weighing 14 cwt. from a fall 
of 20 ft. upon its centre. 

No. 78; 56 1b. per yard (Fig. 41). Mechanical Tests.— 
1. A rail on 3 ft. bearings must carry 13 tons for 5 minutes 
without permanent set; on same bearings 26 tons with- 
out breakin 


2. On 8 ft. bearings to stand a blow from a ball 
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AULIC HOIST FOR TRAINS. 


DESIGNED BY MESSRS. CLARK AND STANDFIELD, ENGINEERS, LONDON. 
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WE illustrate inthe annexed engravings, a method de- | 
signed by Messrs. Clark and Standfield, Westminster, | 
of meeting one of the difficulties in connexion with 
high and low level traffic on many of our existing and 
proposed railways. 

By means of these arrangements trains may be | 
quickly and economically transferred from one level to | 
another. The lift consists principally of a strong | 
wrought-iron rectangular frame A of sufficient breadth | 
and height to admit all classes of ordinary rolling | 
stock, the length being of course somewhat greater | 
than that of the train to be lifted. The sides of the | 
wrought-iron frame are formed of open lattice girders | 
of such a depth that the transverse beams B may be | 
clear of the top of the train. On each side of the | 
wrought-iron frame a series of hydraulic presses C is 
placed at suitable intervals. They are so arranged | 
that the lifting power of the rams D is applied to the | 
projecting ends of the transverse beams B so that the | 
weight of the train is supported at points considerably | 
above its centre of gravity. By this arrangement a | 
great deal of excavation for the presses is avoided and | 
their upper ends are always easily accessible. At one 
or more points in the length of the lift there is pro- 
vided a powerful wrought iron or other guiding frame, | 
as at E, which serves to keep the lift always truly in a 
line with the rails on the approaches. The entire 
system of presses for each lift is arranged in a series | 
of groups in such a manner that the failure of any | 
group or single press would not endanger the stability | 
nor delay the working of the lift, or there may be a | 
separate ram and press in the accumulator for each | 
one in the lift; both these arrangements insure the | 
perfectly synchronous working of the rams. A cer- | 
tain number of rams also on each side of the lift are | 
provided with safety valves arranged in such a manner 
that the slightest difference in level, either longitudinal 
or transverse, is immediately rectified automatically 
by the action of the valves at the higher end or side of 
the lift. 

Each approach to the lift is protected by a powerful 
movable hydro-pneumatic buffer, as shown at G, 
one being closed, and the other swung back to 
allow entrance or departure of the train from the lift. 
Each end of a lift is protected by a similar buffer. 
Any number of lifts may be placed side by side and 
worked in pairs, or preferably each lift independently 
with a differential compensating accumulator. 

Figs. 3 and 4 show a sectional elevation and a plan 
of such an accumulator specially suitable for lifts re- 
quiring to be rapidly and economically manipulated. 
It has four principal presses H, I, M, L, and two small 
auxiliary presses K N. On the tops of the rams 
strong crossheads are provided to which are suspended 
the balance weights in the ordinary way, as shown 
at W. To the crossheads there is attached a compen- 
sating water tank O, the area of which is made propor- 
tional to the areas of the rams H, I, M, L, K, N. This 
tank is always kept in communication with the large 
fixed tank T by means of the syphon 8S. The rams 
H, I, M, L alone are of such dimensions that when 
put in communication with the lift, the weight W will 
descend, causing the lift to ascend to its full height, 
the rams K N being idle during the downward travel | 
of the accumulator and merely connected with the | 
waste tank. When it is desired to lower the lift, the | 
rams K N are put in communication with the four | 
rams H, I, M, L, so that the pressure will be distri- | 
buted over the six rams instead of four, and on open- | 
ing communication with the lift the latter will descend. | 
Thus the lift may be manipulated by the simple act | 
of putting into and out of use the two small rams K N, | 
and it will be evident that the only power wasted will 
be represented by the insignificantly small amount of | 














| shocks to the machinery. 




































































water supplied to the presses containing the rams K N | perspective view and Fig. 2 a longitudinal section, 
once every double journey. | while Figs. 3 to 8 represent respectively a plan or 
Many modifications of this accumulator have been | tp View, and cross sections at different points, to- 


arranged by the inv nae : Ss . | gether with other details. It will be seen that there are 
g by the inventors, Mosers. Clark and Stand- two steam cylinders, connected to cranks at right angles 


field, by which an increasing or decreasing pressure peed ex gts ie a Meeeinanh andl & alel The pini 
may be conveyed from the accumulater at any part gears into paped os tet na peal aoe we oes yes “ 
of the stroke, thus making them of almost universal | of the main crankshaft, the second shaft being fitted with 
application where either constant or varying hydraulic | cranks for connecting the two water cylinders, situated 
pressure is required. These lifts are specially adapted | immediately below the steam cylinders. By this means the 
to be used in connexion with high level bridges andsub- | steam pistons may be moved at a high rate of speed, while 
marine or other tunnels alike for railway and road | the speed of the water pistons is no greater than is found 
traffic, thus entirely obviating the difficult and enor- | to be unobjectionable, which, however, from the com- 
mously costly approaches otherwise necessary. | bined operation of comparatively high rotative speed, the 
| equalising effect of the momentum of reciprocating parts 
= : sc eae | at high speed, and the effect of coupled engines, with the 
MARTIN’S PUMPING ENGINE. | resultin, lar motion, may be considerably higher than 
In our two-page engraving this week we reproduce | ordinarily found advisable. Thus, in the pumps here 
from our contemporary the American Machinist, illustra- | illustrated, we are informed that 550 ft. steam piston 
tions of an arrangement of pumping engine designed by speed, with 160 ft. piston speed in the water cylinder, is 
Mr. E. H. Martin, and constructed by the Cuyahoga | frequently used, the water pistons working against a 
Steam Furnace Company, of Cleveland, Ohio, U.S.A., | pressure of 456 1b. per square inch, corresponding to a 
while we also give other views on the opposite page. | head of about 1000 ft., and that under this high speed 
This type of pumping machinery is stated to have been | and pressure the valves lift and close so easily as not to 
severely tested with satisfactory results at the works of | be heard. The steam valves, both main and cut-off, 
the Cleveland Rolling Mill Company, of which establish- | are rotary valves, and are driven from eccentrics on the 
ment Mr. Martin is the engineer. The engines are de- | crankshaft. 
scribed by our contemporary as follows: | ‘““The pump valves, as shown in Fig. 7, are simple 
‘In the accompanying engravings is represented | blocks of wood controlling ample and direct water 
a pump designed for city water works, or for any passages, and lined on the top and sides with a thin 
service where large quantities of water are required to | casing of metal for the purpose of giving them the 
be pumped either under ordinary or exceptionally high | necessary weight, and also to prevent wearing in the 
pressure, the object contemplated being the providing | guides Men which they work. These valves are 
for high steam piston speed at a fair grade of expansion, | found, in use, to give entire satisfaction, a set of them 
together with such action as will permit reasonably high | made from soft maple wood having been used, in one in- 
pump piston speed, and at the same time bring about a | stance, day and night for five years with no signs of 
smooth motion of the water column without destructive | requiring renewal, which, however, can at any time be 
done at an expense merely nominal. 
‘Referring to the engravings, Fig. 1 represents a} ‘Another feature of this construction is, that should any 
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MARTIN’S PUMPING ENGINE. 
CONSTRUCTED BY THE CUYAHOGA STEAM FURNACE COMPANY, CLEVELAND, OHIO, U.S.A. 


Elevation of Cover & Valve 











Cross-section Cylinders, 
4. 


light repairs or packing be required in either of thesteam , 
or water parts, that particular part can be disconnected 
for such repairs or packing while the other can be run 
independently, thus making an entire stoppage of the 
water supply almost impossible, a very important con- 
sideration in the water supply of cities or large industrial 
establishments. 

‘The indicator diagrams, Figs. 9 and 10, from steam 
cylinder were taken from the Cleveland Rolling Mill Com- 
pany’s water works pumps, of four million gallons capa- | 
city, which have been working day and night for two | 
years without having been opened. The diagrams have 
een reduced to one-half their original size. The follow- 
ing data are applicable to these diagrams : 


in. 
Diameter of cylinder 15 
Stroke of piston ... ws 30 
Revolutions per minute he 
Boiler pressure ... ive aa eo ae 
Indicator spring ... 2 2 ae 


Pressure in water cylinder 
“Diagram No. 12 from front en 
end of left-hand cylinder. 
‘The pump diagram, Fig. 11, is from a water cylinder 
in constant use, aud is published to illustrate the correct 
action in the water cylinders of these pumps,” 


ee a 
, and No. 8 from back 








THE WARMING AND VENTILATING OF 
THE ROYAL COURTS OF JUSTICE. 

THE warming and ventilating of the new Courts of | 
of Justice was a subject to which the architect, the | 
late Mr. Street, gave much thought, and it was not | 
until several plans had been elaborated and rejected, | 
that the existing arrangements were decided on. The | 
scheme adopted divides the plan of the building into | 
four nearly equal parts, by lines running at right | 
angles through the centre of the Great Hall. To each | 
of these is fitted a separate apparatus, the four being | 
alike in power and construction ; they are capable of | 
working separately or together, and are arranged so | 
as to be able to work into each other’s systems. The | 
medium —- is hot water on the low-pressure | 
principle, circulating through pipes formed into ranges 
and clusters, and measuring in all a little more than | 
eleven miles in length. The water is heated in four 
50 horse-power boilers, situated in the crypt under the | 
four angles of the Great Hall. There are two other | 
boilers of the same dimensions for the generation of | 
steam to be employed for the engines used for propel- | 
ling air into the courts, and for heating the coils of | 
ipes in the ventilating shafts. The scheme will thus 
seen to have been arranged broadly into four 
divisions, all of which have been again divided into 
sections of high and low levels. ‘ach section and 
division is connected, not with the boilers directly, 
but with arterial mains, which are carried round 
the crypt, linking the four boilers together. While 
the general building has been thus provided for, special 
attention has been bestowed upon the warming and 
ventilating of the courts themselves, each court being 
treated separately both as regards its heating and air- 
propelling power. Below each there is a chamber 
divided into two equal compartments; in one the 
requisite power is provided to warm and maintain the | 





| other or partly through both, and can be tempered and 


| Great Hall, and is freed from dust and smut by 
| passed through a fine water spray. The withdrawa 

| of the vitiated atmosphere is accomplished by means 
| of powerful steam coils placed in the ventilating shafts, 
| to which access is given by numerous openings in the 


| have described have been for the purpose of warm- 
| ing the building. 


| refrigerating machine has been erected in the crypt, 
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courts to a temperature of from 58deg. to 60 deg. in | 
the coldest season, with an interchange of air, equal, | 


| if necessary, to 10,000 cubic feet per minute. The | 


other compartment is used for cold air. These two | 
chambers merge into one, and are covered with 
a coarse cloth, which is used for mixing and 
filtering the air before it passes into the court 
through numerous vertical openings provided behind 
the wall linings and at other convenient points. 
The entrance to these two compartments is under 
control from the lobbies of each court, so that the air 
driven in by the fans can be passed through one or the 


mixed to suit every condition of the atmosphere. The 
supply of air, which in summer is calculated to reach 
nine and a quarter millions of cubic feet per hour, is 
drawn from the whole of the areas surrounding the 
in 


ceilings and galleries. Thus far the arrangements we 
It was felt, however, that it 
would be necessary to cool the air in hot weather, as 
well as to circulate it, and for this purpose an ether 


consisting of a pair of engines, vapour pumps, re- 
frigerators, and condenser. This machine is of 
sufficient power to reduce 1000 gallons of water 
per hour from 70 to 40 deg. Fahr. The water thus 
reduced can be converted to fine spray by an ‘‘ato- 
miser,” and the air passed through it. The cold water, 
that is not absorbed, is collected in a cistern, and con- 
veyed to the condenser, where it is used to abstract the 
heat given off by the ether in liquefying, and is finally 
allowed to escape at a temperature of 90 deg. A 
recording thermometer is attached to the inlet and 
outlet pipes of the cooler, so that the temperature of 
the service water to the sprays can be adjusted to a 
nicety. The works have been executed by Messrs. 
Haden and Sons, of Trowbridge, and carried out under 
the supervision of Mr. Frederick Blake, of Manchester, 
who assisted the late Mr. Street in working out the 
scheme. 








ELECTRIC LIGHTING NOTES. 


Ar the present time, when the relative costs of 
illumination by gas and electricity are keenly debated, 
a pamphlet entitled ‘‘ Electric Lighting by Water 
Power,” and bearing the date 1883, cannot fail to attract 
attention. Whether the author, Mr. T. B. Grierson, 
was conscious of this when he republished the paper, 
which twelve months ago he read upon this subject 
before the Institution of Civil Engineeers of Ireland, 
we do not know, but after a perusal of its contents we 
cannot help thinking he must have had a glimmering 
perception of the facts. If not, we are at a loss to 
understand why he now ventures to transfer it from 
the small circle, for which it was originally intended, 


| his composition. 





and offer it to the public, 
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Back Left Hand Pump 











Even twelve months ago it received a good deal of 
sharp criticism from the meeting to which it was ad- 
dressed, at least so we gather from the tone of the 
reply which is bound up with the paper, and a great 


| many things have happened, from an electrical point 
| of view, during the past year. 


We have been unable 
to decide whether it was electrical science or the 
utilisation of water power, with which Mr. Grierson 
professed to be familiar when he undertook to prepare 
We suppose it must have been one, 
for men do not usually read papers to learned societies 
on subjects with which they are not acquainted. 

Now, omitting a description of the Brush apparatus, 
extracted from our own columns, the only information 
we can find relating to electricity beyond the merest 
commonplace, is (1) that although the Jablochkoff 
candle was a most ingenious and simple arrangement, 
yet ‘‘ the reversing of the current was so troublesome 
and inconvenient that the use of the lamp was in many 
cases discontinued in consequence,” and (2) that Fara- 
day discovered ‘‘it would be possible to generate a 
current of frictional electricity by rapidly passing wires 
between the poles of powerful steel magnets.” It must 
be confessed that these two assertions, although not 
without a certain amount of originality, do not convey 
the idea that the author is intimately acquainted with 
the theoretical and practical aspects of electric lighting. 
What he says about water power is certainly correct, 
but by no means novel. No one doubts that ‘the 
turbine is one of the most, if net the most, economical 
of water motors of the present day,” or that, given the 
supply, water power must be cheaper than steam 
power in the generation of electric currents to be 
utilised in the immediate neighbourhood. Now, we do 
not complain of Mr. Grierson having presented a paper 
of little value to his own society—it appears to have 
elicited a lengthy discussion, and, in so far no doubt, 
served a useful purpose—but we think when he under- 
took to instruct the public he might have taken the 
trouble to re-write his essay, and bring it up to the 
common standard of knowledge upon the subject. It 
is possible that a local interest in the subject has been 
excited in Dublin by applications for provisional 
orders under the Electric Lighting Act, and that all in- 
formation bearing on the matter of cost is greatly in 
request. If that be so there was every opportunity 
for our author to have done a service to his fellow 
citizens. He mentions at least two possible sources of 
water power in Dublin, and it would not have been 
difficult to have formed a rough estimate of the pro. 
bable amount of power from each, and to have given 
its equivalent in candle power under the various 
system$ of arc, incandescent arc, and incandescence 
lamps. A page devoted to details of this kind would 
have more value than twenty of generalities, for the 
battle of electricity versus gas is being fought upon 
points of detail, and if our author can show a cheap 
and sufficient supply of water power in Dublin he will 
strike a harder blow at the interests of the gas 
monopoly than he has done by the publication 
before us. 


The Faure Accumulator Company was formed about 
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twelve months since to introduce for the public benefit De Meritens, the Howe, and one designed by the 
previously unhoped for facilities to electric lighting, | lecturer were made to drive a lathe and sewing 


and for the production of power. 
Faure accumulatorall the difficulties connected with the 
problem of electric lighting were to be solved, horses 
and steam for tramways, and even railways, were to 
be superseded, and power for producing light and for 
other purposes was to be rendered easily portable, so 
that stored electricity could be delivered to the house- 
holder with the milk every morning, on sutliciently 
moderate terms. Although the company has been in 
working order for quite a long time, there are no signs 
apparent of the promised revolution, and we look in 
vain for any published notices of installations which 
are not of an experimental nature. It is true that the 
Electrical Power Storage Company have announced 
that on and after the Ist January next they will be in 
a condition to supply accumulators, and it is only fair 
to wait until we have experience of these apparatus 
in the hands of the public, before we criticise. Mean- 
while invitations are issued by the English Faure 
Electric Accumulator Company to subscribe for a first 
instalment of 300,000/. in preference shares of a French 
Electrical Power Storage Company. The prospectus 
issued to induce subscriptions is worth reading. The 
shares—par value, 12/. each—are to be redeemable in 
30 yearly drawings, beginning in 1884 and ending 1913, 
and, pending redemption, they will be entitled to receive 
an interest of 5 per cent. per annum. This interest is 
‘‘absolutely guaranteed by the Faure Electric <Ac- 
cumulator Company ;” M. Phillipart remarking to 
the shareholders on this point, ‘‘ Certainly, we are not 
infallible, and we may make mistakes, but you have, 
at any rate, the guarantee that should we do so, we 
shall ourselves be by far the greatest sufferers.” The 
prospectus curiously does not point to any experience 
actually gained, other than experimental experience, 
but it commences by the statement that ‘‘the utility 
and the practical and ecomonic value of accumulators 
is to-day universally acknowledged, and it is sufficient 
on this head to cite the speeches and written testimony 
of Sir William Thomson, Professors Ayrton and Perry, 
Sylvanus Thompson, and numerous other eminent 
electricians.” The testimony thus referred to should, 
in justice to the names given, have been quoted, and 
would have greatly strengthened the prospectus. As 
regards the cost of the Faure, Sellon and Voleckmar 
batteries, it is stated that ‘‘the cost price of a ton of 
accumulators does not exceed 30/. sterling, nor their 
maintenance more than 6/. sterling, for a useful yield 
of 2000 ampére-hours, during six hours, which is equal 
to effective work of more than 30 horse-power hours.” 
One pound per hour, or 4s. per horse-power per hour, 
for maintenance, can scarcely be called economical ; 
there surely must be some mistake here. As regards 
the value which the expected shareholders will obtain 
for their money, and the business to be done, we may 
again quote the prospectus. ‘‘The French Electrical 
Power Storage Company, Limited possesses the exclu- 
sive right to make, sell, and exploiter (sic) the Faure, 
Sellon and Volckmar accumulators in France and the 
French colonies, and the profits to be derived from the 
monopoly of a like invention for a country like France 
areincalculable. An idea of these profits may be arrived 
at from the fact that the lighting of thecity of Paris costs 
annually more than 3,000,000/. sterling, and the motive 
power in the same city exceeds 25,000 horse-power.” 
It is not very clear why the profits to the company 
should be incalulable because the Paris gas bill exceeds 
three millions a year. We have no intention to dis- 
parage the Faure, Sellon and Volckmar accumulators ; 
they may be early destined to prove of the highest ad- 
vantage, and the greatest possible practical utility. 
But at present this is too largely a matter of faith 
to justify promoters in asking large sums from 
an English public, for an interest in French accumulator 
patents, the actual usefulness of which, on a large 
scale, has yet to be proved. There remains also the very 
important consideration that even if all that is hoped 
from these accumulators be realised, further improve- 
ments and new inventions will doubtless follow, and 
M. Phillipart’s statement ‘“‘that any improvement 
made by others will belong to us, and will remain 
useless in the hands of the inventors so long as our 
patents are in force,” must be considered as being too 
sanguine. 





A lecture on electric lighting was given on the night 
of Wednesday, December 13th, in the Town Hall of 
Limehouse by Mr. A. Reckenzaum, C.E., of the 
Electrical Power Storage Company. The lecture com- 
menced bya short account of the earlier labours of 
Gray, Dr. Gilbert, Franklin, Faraday, Reis, Planté, 
and others, and proceeded to demonstrate in a popular 
manner the effects of currents, resistances, and electro- 
motive forces, illustrating experimentally Ohm’s law, 
and also showing how the illuminating power of incan- 
descence lamps can be altered at will by variable 
resistances. The main attraction of the evening was a 


By the aid of the | 





machine. The lecturer furthermore explained the pro- 
cesses of charging and using the accumulators. 





The Yorkshire Brush Electric Light and Power Com- 
pany, Limited, of Leeds, are lighting the Dewsbury 
Theatre by their system of are lamps. One lamp is 
erected at the building, one in the auditorium, and one 
focusses light on the front of the stage. At present 
the effect is very good for scenic purposes, and the 
managers are quite satisfied with the result. The 
company are row fixing two more lamps at the wings, 
on either side of the stage, in order to counteract the 
shadows cast by the ballet girls from the intense light 
of the focussing lamp. The dynamo is driven by a 
smallsingle cylinder engine in a turning shop adjoining. 
The installation is under the supervision of Mr, A. 
Gay, one of the company’s electricians. 

We understand that the Winter Electric Exhibition 
at the Royal Aquarium is shortly to be opened. For 
this purpose motive power to the amount of nearly 500 
horse has been prepared by the direction of the 
Aquarium, and is being laid down in the buildings 
specially erected as machine annexes. The body of the 
hall of the Aquarium will be devoted to are lighting, 
which will be represented by 14 or 15 systems, of 
which several are new. The space underneath the 
galleries, and the galleries themselves, have been sub- 
divided into courts for the purpose of exhibiting the 
several systems of incandescent lighting and fittings 
applicable to it. The ground floor of the whole of the 
building and parts of the galleries are apportioned out to 
exhibitors for the purpose of displaying the different 
accessories of electric application, the most notable 
feature of which will be the motors, in all 14 in num- 
ber, which will drive machinery by transmissiun of 
power. The dining annexe will be lighted by Messrs. 
Ferranti, Thompson, and Ince with 350 incandescent 
lights, actuated by one of their new dynamos. There 
is a series of five courts fitted up for the display of the 
Edison electric light and the different features of the 
Edison system. All the other courts are occupied by 
other firms to illustrate either new incandescent lamps 
or fittings for theiruse. Thus the whole of the pre- 
mises of the Aquarium will be occupied for the exhibi- 
tion, which will very fairly represent all the present 
systems of lighting and transmission of power. The 
Metropolitan Brush Company have contracted to light 
up the Imperial Theatre during the course of the 
Exhibition, and we understand that their installation 
will be ready by the 6th January. In conclusion, it 
may be said that the Exhibition promises to be one, not 
only easily accessible, but at the same time one which 
will place before the public not only most of the 
standard systems of electric lighting, &c., but also 
many new departures of novelty and interest. 








Beict1an Coat.—The exports of coal from Belgium in 
the first seven months of this year are officially returned 
at 2,276,113 tons, as compared with 2,249,406 tons in the 
corresponding period of 1881. France continues to be the 
principal foreign coal client of Belgium, having taken 
2,143,477 tons in the first seven months of this year, as 
compared with 2,112,163 tons in the corresponding period 
of 1881, 





Tue METEOROLOGICAL Soctety.—The usual monthly 
meeting of this Society was held on Wednesday evening, 
the 20th instant, at the Institution of Civil Engineers, 
Mr. J. K. Laughton, M.A., F.R.A.S., President, in the 
chair. Fournew Fellows were elected; and Captain J. 
de Brito Campello and Mr. W. Terrell, M.A., were 
elected honorary members. The following papers were 
read :—1. ‘‘P opular Weather Prognostics,” bythe Hon. R. 
Abercromby, F.M.S., and Mr. W. Marriott, F.M.S The 
authors explain over one hundred prognostics by showing 
that they make their appearance in definate positions 
relative to the areas of high and low atmospheric pressure 
shown in synoptic charts. The method adopted not only 
explains many which have not hitherto been accounted 
for, but enables the failure, as well as the success, of any 
prognostic to be traced by following the history of the 
weather of the day ona synoptic chart. The forms dis- 
cussed aye: cyclones, anticyclones, wedge-shaped and 
straight isobars. The weather in the last two is now de- 
scribed for the first time. They also point out (1) that 
prognostics will never be superseded for use at sea, and 
other solitary situations; and (2) that prognostics can be 
usefully combined with charts in synopic forecasting,— 
especially in certain classes of showers and thunderstorms 
which do not effect the reading of the barometer. 2. 
“Report on the Phenological Observations for the year 
1882,” by the Rev. T. A. Preston, M.A., F-M.S. The 
most important feature of the phenological year was the 
mild winter. The effect of [this upon vegetation was 
decidedly favourable, and had it not been for the gales— 
especially that of April 28th,—the foliage would have 
been luxuriant, and therefore free from insect attacks, 
but the contrary effect has been produced on insect life, 
for the scarcity of insects, especially butterflies and moths, 


set of Sellon-Volekmar accumulators, comprising 33 | has been the general remark of entomologists. Mr. J. S. 


cells, which maintained a number of Edison, Swan, and 


Dyason, F.R.G.S., exhibited a series of typical clouds in 


Lane-Fox lamps during the lecture, and occasionally | monochrome, and also a series of sketches of clouds in 
fed a Pilsen arc lamp. 


Three different motors, the new | colour made in June, July, and August, 1882, 








ZIESE’S MARINE BOILER. 
To THE Epiror oF ENGINEERING. 

Sir,—I beg to say that a misunderstanding has hap- 
pened with the boiler oe published in No. 885 of ni 
valuable paper. The boiler under notice has not been 
constructed by Mr. Schichau, but here in Russia by the 
Wolga Shipbuilding Works. Trusting that you will be 
kind enough to correct this in next number, 

I remain, Sir, your obedient servant, 
R. A. Ziesr, 








INDIAN PUBLIC WORKS DEPARTMENT, 
To THE Epiror or ENGINEERING. 
Srr,—Two letters appear in your issue of October 27th 
in reply to mine of August 11th. ‘‘Cheroot” says there 
are no Government Engineers in England but Royal 
Engineers, hence R.E.’s only areemployed inthe Railway 
Branch of the Board of Trade. But, surely, if Govern- 
ment saw advantage in employing civil engineers rather 
than Royal Engineers in England in that particular branch 
there are plenty of civil engineers who would not disdain 

the Railway Department. 

‘*Cheroot” urges as a reason for the more rapid promo- 
tion of a civilian to whom I referred, that it ‘ shows that 
Government was aware at the time that the appointment 
was made ; that they had no one in the service qualified 
for the post.” The inference is unfortunately inconsistent 
with facts. 

At that very time two R.E.’s were building railways; 
and, good as the work of the C.E. in question was, no one 
has said that the work of the R.E.’s was not equally good, 
and very competent judges have said that it was, yet 
somehow the R.E.’s were superseded by the C.E. I only 
mention this as a fact not as a grievance. The grievance 
which M.1.C.E, feels in R.E’s holding the principal posts 
in certain provinces is easily disposed of. 

I have looked carefully through the lists, and find that 
in every case but that of the Accounts Branch, the heads 
of departments are far senior to the C.E.’s, whom they 
control. The under-secretaries referred to by M.I.C.E. 
are also senior to most of the C.E.’s in the same depart- 
ments, and all are experts in their several branches. The 
head of the Railway Department has been connected with 
the management and business of railways almost uninter- 
ruptedly since 1860, and has constructed a railway of some 
length. His under-secretary, who has twenty years’ 
service, has also been on construction work on a railway, 
and has been employed for fifteen years in connexion with 
railway business and management. In the irrigation 
branch, the heads of the department in the provinces 
mentioned were employed as practical nel officers 
previous to and since the mutiny of 1857, and have never 
left the irrigation b.anch; and the under-secretaries have 
similarly been employed in the irrigation branch for fifteen 
and twenty years as canal officers. 

There has not then, as might be supposed from 
M.I.C.E.’s, letter been supersession or favoritism, but 
simply an arrangement which equity and good policy 
sanction all over the world. The seniors, who have 
earned their promotion by long service and hard practical 
work, are in the senior posts, the juniors are in less im- 
portant positions. I will not accuse M.I.C.E., as he has 
me, of being ‘‘ audacious,” and endeavouring ‘‘to throw 
dust in the eyes of the public,” but only of ignorance. 
In the absence of the facts I have stated as to seniority 
of service the public, to whom he appeals, must have 
bevn led to false conclusions. M.I.C.E. thinks himself 
badly treated, because R.E.’s are not confined to barrack 
building, and urges that, on other branches of en- 
gineering, only C.E.’s should be employed. Now the 
difference between C.E.’s and R.E.’s is simply this. The 
enter the department differently, the C.E.’s Gr 4 
Cooper's Hill, or a civil engineer's office, the R-E.’s through 
Woolwich. But, once in the department, their education 
is precisely the same, they gain experience by the work 
on which they areemployed. And on what public grounds 
therefore, Government should limit its field of selection 
to M.I.C.E. and C.E.’s generally after R.E.’s and C-E.’s 
have been similarly tested, I do not understand. ~* 








TueGreat St. BeERNARD.—M. Vautheleret has prepared 
plans for a tunnel through the Great St. Bernard. A 
number of savants and financiers are stated to be disposed 
to support the work. 





NorpENFELT Guns.—The Brazilian Government has, it 
is stated, recently order for immediate delivery twent 
Nordenfelt (English Admiralty pattern) machine guno, 
ten five-barrel rifle calibre mitrailleurs, and five six- 

ounder rapid firing shell guns of 14 in. calibre. The 
Teaneun Government and the Spanish Government have 
each also ordered ten Nordenfelt (English Admiralty 

attern) machineguns. Ammunition has in each case to 
supplied, the orders exceeding together 250,000 rounds, 





VicrortaNn Rarways.—From an official Victorian report 
on the Victorian Railway system, we learn that the total 
debenture capital raised is 17,672,460/., and that the total 

early interest payable is 918,218/. The total length of 
line open for traffic is 1247 miles; the gross revenue 
earned last year was 1,665,209/. ; the working expendi- 
ture was 913,572/. ; and the net profit 751,637/. The dif- 
ferent lines gave the following results on their capital 
cost, including rolling stock : Northern, 3.66 per cent. ; 
Western, 3.45 percent. ; North Eastern, 8.47 per cent. ; 
Eastern, 3.25 per cent.; Hobson’s Bay, 1.39 per cent. 
The only line which pays well is the North-Eastern ; this 
runs to Wodonga, and is fed by the traffic of New South 
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| 
ELECTRIC LIGHT TESTS. 

WE have recently published, in tabular form, | 
the results of a series of experiments made | 
by a special committee at the late Electrical | 
Exhibition at Paris. These experiments were | 
divided into four classes, relating respectively to 


ertion in the current week’s | 


| apparatus tested. 


(4) to alternating current machines and are lamps. 
They are well worthy of careful study, as they are 
almost the only published tests that have been 
made by an independent authority that could com- 
mand the respect both of manufacturers and of the 
public. 

Commencing with the first Table (see page 
472 ante), that relating to continuous current 
generators and lamps, it will be seen that it 
refers to seven different types of apparatus, viz., 
Gramme, Jurgensen, Maxim, Siemens, Biirgin, 
Weston, and Brush, and comprises in every 
iease at least one complete example of each, 
| including both lamp and generator, and in several 
|instances more than one; thus there were three 
| installations of the Gramme pattern, having one, 
three, and five lights respectively, three of the 
| Siemens having one, two, and five lamps, and 
ithree of the Brush having 16, 40, and 38 
\Jamps respectively. The power expended was 
measured in French horse power, which is 
slightly less than our own, the former being 
represented by 75 kilogramme-metres per second, 
and the latter by 76. 
current in the various parts of the circuits was 


RF? 
¢ 





| 


calculated by the formula —W r er the value 
| og iog 


of g being 9.8. To obtain the results in English 
horse power, 76 must be used as a divisor in place 
of 75. 

The photometric determinations are given in 
carcels (equal to 9.5 standard candles), and were 
measured both horizontally and also at angles of 
45 deg. above and below the horizontal line. In 


| addition to this the maximum horizontal luminous 


intensity, obtained by placing the upper carbon 


slightly behind the lower one is given, and it is} 
interesting to note, how far this in some cases | 


falls short of the nominal candle power claimed 
by the makers for their lamps. 

One turns naturally in the first instance to the 
latter part of the Table headed ‘‘ Performances” to 
ascertain the comparative efficiency of the various 
The first line shows how much 
of the mechanical power absorbed by each 
generator was converted into electric energy, and 
the results are in some cases very surprising. When 
it was announced, a considerable time ago, that 


| experiments made by Dr. Hopkinson showed that the 


Siemens’ dynamo machine had an efficiency of from 
90 to 92 per cent., the news was received with con- 
siderable incredulity. But now that figure, high 
as it was, is cast into the shade, for out of thirteen 
generators tested, no less than seven are credited 
with an efficiency of 91 per cent. and upwards, 
while the Jurgensen machine reaches the unheard-of 
excellence of 97 per cent. No doubt these results are 
fairly comparable among themselves, and so far 
serve the purpose in view, but considering how 
difficult it is to determine mechanical power with 
accuracy, we should require to see them confirmed 


| before we could accept them as actual measure- 


ments. The Table, as a whole, does not show 
more, or even as much diversity between the 
machines of different makers as one would expect, 
while on the other hand there is often a discrepancy 
between the machines of the same maker that it is 
difficult to explain. If the two extreme cases of 
97 per cent. for Jurgensen, and 62 for the Gramme 
three-light machine be rejected or modified, as 
being partly due to errors in observation, or faults 


| in the measuring apparatus, the experiments appear | ing one. After this there follows 


to demonstrate that there is little to choose in point 
of economy between the leading dynamo machines 
in the market. 

The second line of the Table of Performances 
gives the proportion of the mechanical work that 
reappeared in the arcs of the lamps, and here the 
variations are less difficult to understand, while 
there is a very considerable rearrangement of the 
competitors in the order of merit. Jurgensen, 
who previously appeared as the highest, now de- 
scends to the bottom, as only 32 per cent. of the 
mechanical power expended to drive his generator, 
can be found by calculation in the are. The reason 


| is not far to seek ; the resistance of the generator 


is given as .45 ohms, that of the leads as .82 ohms, 
and the substituted resistance for the are, which 
may be found by dividing the fall of potential by 
the intensity of the current, is .64 ohms. This 
gives a total resistance of 1.91 ohms, of which about 
two-thirds is in the generators and leads ; this 
absorbs two-thirds of the energy of the current, 


The work performed by the | 





| 


| 
| 





| . . . 
| three lamps in circuit. 








(1) continuous current generators and lamps, (2) to | leaving only one-third available for useful purposes: 
electrical candles, (3) to incandescence lamps, and | It is difficult to understand how the system could 


| have been submitted to trial under such unfavour- 
able conditions. An example which is exactly the 
converse of the above is furnished by the Brush 
apparatus. From a previously comparatively low 
position it takes the head under this category, and 
although it appeared, as compared with some, to 
lose a considerable percentage of the power ab- 
sorbed, yet by means of a well-proportioned system 
it applies the greater part of that power where it 
can be turned to account. In the 40-light instal- 
lation, the resistance is 211 ohms, of which the 
generator furnishes only 22.38. and the leads 2.60, 
or 8.5 per cent. in all. 

The third line, ‘‘ Efficiency of Arc,” represents 
the proportion of the electric energy in the circuit 
that becomes localised in the arc. This eliminates 
the efliciency of the generator, and consequently a 
system that has an uneconomical machine appears 
to better advantage in this Table, if the installation 
is well designed in other respects. 

The fourth line, ‘‘Carcels per Mechanical Horse 
Power,” shows the total amount of light produced 
| for each horse power expended, and is perhaps the 
first in impatance from a commercial point of view. 
At the same time, it needs to be read with discrimi- 
nation. It by no means follows that because 
Siemens’ two light apparatus heads the list with 
77.2 carcels per horse power, that such an installa- 
tion would prove the most economical in all situa- 
tions, and neither should it be assumed that the 
Brush system must always give wasteful results be- 
cause it is near the bottom of the catalogue with 
44.4 carcels per horse power. If the question to 
be answered were, ‘‘ What existing system will give 
the greatest amount of light for a given weight of 
coal?” it might be answered from this Table, but 
it is seldom that the issue to be decided is so 
narrow. It would appear that the Siemens’ one 
land two-light apparatus are the most economical, 
and this coincides with the public opinion, but it 
comes as a surprise to learn that the Weston ten- 
light machine ranks the next, and surpasses in 
economy the single lights of Gramme and Maxim. 
It has been generally considered that large single 
lights gave the best return in illuminative value for 
the power expended, but the Table shows that this 
does not hold good unless the conditions are care- 
fully studied. The largest single light, namely, 
ithat of Gramme, appears fifth on the list below 
Siemens’ double light, Siemens’ single light, 
Weston’s ten-light, and Gramme’s three light appa- 
ratus, the reason being that the resistance of the 
are is extremely small, only .485 ohms, and conse- 
quently 47 per cent. of the current energy is 
absorbed by the wire resistance, which is .43 olims. 

In the next line “ Carcels per Electric Horse 
| Power,” the efficiency of the generator is eliminated, 
|and consequently the three-light Gramme instal- 
lation, which was handicapped under the preced- 
| ing head by the bad results given by the machine 
| comes to the front with 100.4 carcels to the horse 
|power, Siemens being second with 84.2. This 
| result appears to be attributable to the small resist- 
|ance of the generator. The apparent wastefulness 
| of this machine must be due to an error in the 
| figures we think, as it does not seem possible that 
| it should require half as much power again to pro- 
|duce a given current as the Biirgin generator, 
| which bears a close resemblance to it. Generally 
| speaking the comparative positions of the com- 
| petitors are the same in this list as in the preced- 
‘** Carcels per Arc 
| Horse Power,” which is a test of the lamps only, 


| and sets forth their power to transform the 





| electric energy delivered to them into light 
}energy. Here again the large single lights do not 


show as well as would have been expected, the 
| Siemens two-light apparatus heading the list with 
| 122.3 carcels, and slightly surpassing the single 
| light, both of the same and of the Gramme systems. 


| The last comparative test shows the average 


| spherical luminous intensity for each are for each 
| ampere of current passing through it, and in this 

connexion it is interesting to note the various 

sectional areas of carbons employed by different 

makers. The Gramme carbons have .0045, .0125, 

and .011 square inches of cross section for each 

ampere of current, according as there are one, two, 

The Siemens carbons 

have .0113, .009, and .0119, for one, two and _five 

lights respectively, while Jurgensen provides .007 

square inches, Maxim, .0041, and Brush, .0145 for - 
each ampere of current. 
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The substituted resistances of the arcs are not 
given, but they can be easily worked out, and 
vary from .485 ohms for Gramme, with a current 
of 109.2 ampéres, to 4.75 for Siemens, with a cur- 
rent of 10 amperes. They appear, with one or two 
exceptions, to steadily increase as the current de- 
creases, and to be but little affected by the size of 
the.carbons. 

The Tableof Tests of Electric Candles and of Gene- 
rators that we published on page 497 ante, in- 
cludes three kinds of candles and four kinds of 
generators, but as the results given for the Debrun 
apparatus are incomplete and very irregular, they 
cannot be fairly considered, and the competition is 
reduced to the Jablochkoff and Jamin candles, and 
the Gramme, De Meritens, and Jamin generators. 
The power expended is given sometimes in French 
horse power, and sometimes in kilogrammetres, 
which can be reduced to the same denomination by 
dividing them by 75. By a printer’s error the word 
stet was inserted as the speed of the De Meriten’s 
machine instead of the number 861, and the motive 
power was given as 6.95 in place of 16.95. The 
Gramme machine, which is the first on the list, 
supplied four circuits of five candles each with 
alternating currents, and was provided with an 
exciting armature. The four circuits do not appear 
to have been uniform in resistance, as the first had 
4.8 ohms, and the other three 11.2 ohms together, 
in each case, of course, independently of the resist- 
ance of the arcs. The De Meritens machine is 
provided with permanent field magnets, and conse- 
quently does not require exciting. It fed five cir- 
cuits of equal resistance, with five candles in each. 
The Jamin machine, which, as we explained when 
the Table was published, is a self-exciting Gramme, 
also fed four circuits, of which the first had a resist- 
ance of 12.7 ohms, and the remaining three of 34.5 
ohms. Three sets of tests were made with this 
machine with 32, 48, and 60 candles respectively. 

Comparing the Gramme and the De Meritens 
generators, we find that their mechanical efficiencies 
are in the proportion of 87 to 76, a result we should 
have anticipated, remembering the large size of the 
latter and the comparative weakness of the magnetic 
field. When we examine the ‘‘Carcels per Arc 
Horse Power,” this, however, is reversed, the num- 
bers being 46.3 to 51.6. This is partly due to the 
passage of a greater current through the arc, and 
partly to the fact that no part of the current is 
expended in the work of exciting the field magnets. 

The Jamin generator gave exceedingly uniform re- 
sults in all the trials, absorbing the same amount 
of power when feeding 32 candles as it did when 
feeding 48. The large proportion of the work that 
is stated to have reappeared in the arcs is indeed sur- 
prising. In one case the power absorbed was 23 horse 
power, of which 1.83 were required to drive the 
machine with opencircuit, leaving 21.17 horse power 
available for electric work. Of this it is calculated 
that 20.64 were present in the arcs, and that 21.85 
appeared in the total circuit, a manifest impossi- 
bility. 

The Table of Experiments with Incandescence 
Lamps appeared on page 521 ante, together with 
a short description of the method of conducting 
the photometric observations. It is far from being 
complete, except as regards the Maxim lamp and 
one form of the Edison lamp, and consequently it 
appears useless to try and establish a comparison 
between the various competitors. Indeed, one 
is inclined to doubt, when one compares the de- 
terminations of the committee with those of the 
sub-committee, whether any reliance can be placed 
on the records of any of the experiments, except 
when considered in their broad aspect. The results 
of these two sets of experiments differ very widely, in 
one instance, by as much as 80 per cent. in the 
item of carcels per lamp horse-power, and exhibit a 
variation throughout that completely reverses the 
order of merit, transferring Swan from the bottom 
to the top of the list, and Edison from the top to 
near the bottom. 

The fourth Table, that relating to Alternating 
Current Machines and Arce Lamps was published by 
us on page 545 ante, together with a description of 
the arrangement of the circuits on the two gene- 
rators employed, viz.,a De Meritens and a Siemens. 
At the same time we explained that the results 
given for the Siemens installation were subject to 
uncertainty owing to irregularity of working. Com- 
paring the alternating machines with the continuous 
current ones, it can be gathered that neither has 
much advantage over the other‘in point of economy, 
although the examples of the former are too few to 





serve as a basis for a comparative estimate. This 
much may however be noted that the efficiency of 
the De Meritens machine and Berjot lamps never 
rises above the best examples of the continuous 
current installations, and only once falls below the 
worst. This isin the item of ‘‘ carcels per ampere,” 
and may perhaps be partly due to the large size of 
the carbons employed, which were 20 millimetres in 
diameter. As to the Siemens installation little can 
be said; the measurements are admittedly de- 
fective, and the comparative results do not agree 
with them ; the ‘‘ carcels per horse power” and the 
‘*carcels per electric horse power” do not appear to 
have been deduced from the data that are given, 
and consequently we are in the dark as to which we 
should accept. 

The fifth Table, also on page 545, gives the 
average efficiencies of the continuous current 
generators and arc lamps, which were individually 
treated in the first Table (page 472). The 
installations are considered under three classes, 
those of one light, those with two to five lights, and 
those with ten to forty lights, and the results bear 
out our earlier remarks. From a commercial point 
of view the second class is the most successful, for 
it gives the best return in light for the fuel, and 
also for the current in the system, but of course 
falls short of the single lamp class as regards the 
efficiency of the arcs, considered apart from the 
leads and generator. This confirms us in our 
opinion that the seeming success of the two to five 
light installations is attributable more to the bad 
arrangement of the circuits of some of the large 
lights than to their own merits. The third class, 
which comprises Weston and Brush only, gives 
surprisingly good results, and is but 16 per cent., 
in the most important particular, ‘‘carcels per 
horse power,” below the two to five light class. 
This we think will come as a surprise to most 
of our readers who have had any experience with 
divided lights. 

There is no doubt that these Tables will have 
evoked a feeling of disappointment in many minds, 
engendered most probably by unreasonable expecta- 
tion. Even the ability and knowledge that was 
gathered together by the Paris Exhibition could not 
at abound overcome all the difticulties that have 
hitherto existed in the established methods of 
measuring power and currents and light. At the 
best the results are only approximative, but the 
approximation is probably closer than has ever 
been attained before, and is sufficiently near, when 
read with discretion, to prove of substantial service 
both to electricians and the public, even if it fall 
short of their anticipations. We suppose the 
method adopted throughout these trials, namely, 
that of inviting manufacturers to submit an 
installation and testing it as a whole, is the 
only one that was possible under the circum- 
stances ; but there is no doubt that it is one that 
increases the difficulty of forming a just estimate of 
the results. When the action of each member of 
a system is influenced more or less by that of the 
other members, and when the members of no two 
systems are similar, there are many corrections to 
be made before a decision can be arrived at. It will 
require the construction of several sets of tables 
like these before a trustworthy estimate can be 
formed of the performance and economy of the 
many systems before the public. 





AUSTRALIAN RAILWAY PROGRESS. 
Tue Chief Secretary of South Australia is push- 
ing through the Legislature of that colony a Bill 


authorising the extension of the Nairne Railway to | 


the Victorian Border by way of the Murray Bridge 
and Border Town. The hon. gentleman, in speak- 
ing upon the subject, said Victoria had now de- 
finitely decided upon extending her railway system 
to South Australia, and the Public Works Depart- 
ments of the two colonies had determined upon the 
exact meeting place, which was within the South 
Australian boundary. The line proposed was con- 
sidered by the engineers to be the best of several 
which had been surveyed to the Murray Bridge. A 
line from Strathalbyn to near Wellington, and then 
on to Border Town—involving a new bridge costing 
275,000/.—had also been surveyed, and strangely 
enough the distance between Adelaide and the 
Victorian Border by each line was the same, viz., 
1954 miles. The distance from Adelaide to Mel- 
bourne by the proposed route was 504 miles, and by 
way of Wentworth 573 miles. The distance to 
Sydney vid Border Town and Melbourne was 1078 





miles, and by way of Wentworth and Hay 924 


miles, The Government had adopted, the Chief 
Secretary remarked, the Engineer-in-Chief’s esti- 
mate as to the probable revenue of the line, but he 
believed it was much under-estimated. The line 
from Melbourne to the New South Wales Border 
was one of the best paying in Victoria, and returned 
a revenue of over 7} per cent. on the expenditure, 
He believed the so-called desert would prove 
very valuable to the colony yet, and the Govern- 
ment was quite opposed to parting with it on the 
low terms which had been suggested. Among other 
arguments which the Chief Secretary advanced in 
favour of the line were that it would connect 
Adelaide with the south-east, which was, to a large 
extent, alienated at present ; that South Australia 
should take advantage of the opportunity of con- 
necting with Victoria when that colony was willing 
to meet it ; that the proposed railway would be of 
great value for military purposes; and that it 
would increase the importance of Adelaide as the 
first and last port of call for ocean steamers. 

While we are upon South Australian railway 
affairs, we may add that at a recent date surveys 
were in progress as follows: Nairne to Victorian 
Border, 160} miles in length; Hergott Springs to 
Queensland Border, 220 miles ; Stuart’s Creek to 
Strangway’s Springs, 40 miles; Port Darwin 
to Pine Creek, 132 miles; Hergott Springs to 
Stuart’s Creek, 64 miles; Ferowie to Rimbowie, 
108 miles ; Orroroo to join the Ferowie and Rim- 
bowie line, 76 miles; and Hawker towards the 
Barrier Ranges, 101 miles. The last three surveys 
were, however, at a standstill, owing to the difti- 
culty of procuring water along the routes. 

The Legislative Assembly of Queensland has 
approved of the plans, &c., of two extensions, one 
being a branch of the Central Railway, from near 
Emerald Downs to Springsure, and the other con- 
necting the Ravenswood Junction, about 50 miles 
from Townsville. The length of the Springsure 
branch will be about 40 miles, and the estimated 
cost of the line is 3000/. per mile. The first 15 
miles of the line will pass through inferior country, 
but the land throughout the remainder of the route 
to be traversed is of first-rate quality. The Ravens- 
wood line will be about 24 miles long, and the 
estimated cost is 3600/. per mile, the line passing 
over rather uneven country, and crossing several 
important watercourses. It will connect with the 
coast, by rai!way, one of the oldest goldfields of 
the colony. Plans, sections, &c., have also been 
approved in the Assembly of a short wharf branch 
extension at Maryborough ; for closing a street 
crossing the Sandgate line, in connexion with which 
an action has been commenced against the Com- 
missioner for Railways ; for some other alterations 
on the Sandgate line ; and of a wharf line at Rock- 
hampton. With reference to the railways now in 
— a short branch from Oxley to South Bris- 

ane, commenced some time since by Mr. J. 
Gilliver, is proceeding slowly. The heaviest piece 
of work on the line is a tunnel at South Brisbane 
under River Terrace, six chains long, which is 
expected to be finished in afew weeks. The only 
other work of any magnitude on the line is a bridge 
over Oxley Creek, which at present has made but 
little progress. A satisfactory acvance is being 
made with the western extension from Roma 
towards Mitchell, the rails having been laid some 
24 miles, about half-way between Roma and 
Mitchell. The Premier of Queensland antici- 
pates that this line will be extended westward 
beyond Mitchell, and to within 30 miles of 
Charlesville, within twelve months from the pre- 
senttime. The line proposed to be constructed by 
an Australasian syndicate is intended to start from 
the western line 30 miles east of Charlesville, and as 
they are to finish their line down the Waurago 
in three years from the completion of the Western 
Railway at the point of junction, it is anticipated, 
if the proposal of the syndicate is accepted, that 
there will be railway communication between 
Brisbane and the border of New South Wales, vid 
the Waurago within four years. The Highfields 
branch line vid Meringandan, is progressing satis- 
factorily, the contractors—Messrs. Gargett and Co. 
—pushing on the work with energy. The largest 
work on the line—the bridge across Gowrie Creek 
—is well advanced, and as nearly all the culverts 
and other bridges are completed, the line should be 
finished well within the contract time. The con- 
tractors for the Brisbane Valley branch—Ipswich to 
Mount Esk—the contract for which was let on the 
28th of July, have been rather long in making a 
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start, but are expected to commence work in 
earnest shortly. Fair progress is being made with 
the second section of the Bundaberg and Mount 
Perry line, and the tunnel through the Boolboorda 
Ranges—a heavy cutting through granite—is being 

ushed on steadily, The railway from Mary- 
sever to Burrum has been finished as far as the 
Burrum, and as the line is urgently required it has 
been determined to erect a temporary bridge over 
that stream, so as to expedite the opening of the 
line. With regard to the central and northern 
district, it is expected that the Clermont branch of 
the Central Railway will be opened to Capella by 
the close of 1882. The second section has also been 
let, and the works connected with it are in pro- 
gress. The sixth section of the main central line 
beyond Bogantungan is also making favourable 
progress, the works having extended beyond the 
Drummond Range. It is anticipated that the 
Northern Railway, starting from Townsville, will 
be finished as far as Charter’s Towers, about 80 
miles, in the course of two or three months. The 
line is at present open to the Burdekin, some 12 
or 14 miles from the Towers, and work has already 
been commenced on the section beyond the latter 
place, the line being at present authorised as far 
west as Hughenden. 


THE CRYSTAL PALACE ELECTRIC AND 
GAS EXHIBITION. 

Ow1nc to the incomplete condition of the elec- 
trical exhibits at the Crystal Palace we confined our 
notice of last week to the gas section, in the anti- 
cipation that the approach of the holidays would 
stimulate exhibitors to greater activity, and that 
we should be able, in the present issue, to lay 
before our readers at least a sketch that would show 
to what extent the electric light would be repre- 
sented at Sydenham. But our expectation has not 
been realised. 

Of the seventeen exhibitors who have undertaken 
to show lamps in actual operation, only four have 
succeeded in getting to work, and were it not for 
the friendly aid of the company’s gas burners, the 
north end of the Palace would be, for the greater 
part of its length, enveloped in darkness. Messrs. 
Stode and Co., as representing the interests of both 
illuminants, have their pavilion situated at the en- 
trance of the north nave, between the two areas 
occupied respectively by gas and electricity. They 
exhibit three McKenzie arc lamps, which are fed 
by Siemens dynamo machines, situated in the 
west corridor. This lamp is well known, and it 
will be sufficient to recall to the minds of our 
readers, that it is of that class which automatically 
readjusts the length of the are to a constant value 
from time to time, as it lengthens under the wast- 
ing action of the current. Such lamps are, of 
course, subject to a periodic ‘‘ wink,” but by careful 
adjustment this can be made almost instantaneous, 
so that it does not exceed the fluctuations that 
appear to be inherent in carbon electrodes ; when 
several lamps are used together it is no longer 
noticeable. In the interior of the pavilion there 
is a fine display of artistic brackets and electroliers 
for incandescence lamps, arranged with due regard 
to effect. Messrs. Stode and Co.’s long connexion 
with gas lighting enables them to approach the 
subject of ornamental fittings in a more practical 
and effective manner than some of their competitors. 

The opposite end of the nave, known as the 
Tropical Department, has been handed over to Mr. 
Charles Lever, of Manchester, who shows four arc 
lamps arranged in series. These are constructed 
in accordance with Mr. Lever’s recent patent, and 
appears to burn satisfactorily. Stated ingeneral terms 
their action is similar to that of a Brush lamp with 
the main regulating magnet replaced by a spring. 
Their general arrangement is clearlyshown in Fig. 1, 
while the action may be more clearly seen in Fig. 2, 
which is diagrammatic. FF are the two branches 
of an electro-magnet, whose coils form a shunt circuit 
of high resistance round the are. The attraction of 
these magnets upon their armature A is opposed by 
the adjustable spring D. Resting loosely on a pro- 
jection of the lever L, to which the armature is 
attached, is a clip B, which is a washer encircling 
the upper carbon-holder C. When the washer is 
horizontal the carbon-holder is free to slide through 
it under the action of gravity, but when it is tilted 
by the spring, it grips the holder and retains it. 
The action of the lamp is as follows: When no 
current is passing the washer holds the rod, and 
the two carbons remain apart until the completion 
of the circuit, when the magnet is excited, and the 











armature drawn down. This releases the upper 
carbon, and the two come in contact, whereupon, 
a new path of low resistance being opened for the 
current, the magnet loses its power, and releases its 
hold on the armature. The latter is then imme- 
diately raised by the spring, carrying with it the 
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washer and upper carbon, and thus the arc is 
established. The lamp then burns until the in- 
creasing resistance of the are diverts a greater 
proportion of the current through the magnet coils, 
thus augmenting their power to attract the armature 
and diminishing the bite of the washer. This action 
continues until the carbon holder is free, and falls 
througha slight space, usually so small as to be almost 
imperceptible, when it is again gripped, until an in- 
crease of the arc produces a fresh adjustment, and so 
on. Fig. 2 shows a modification of the invention, in 
whichtwospring leversare substituted for the washer. 
These are connected directly to the armature of the 
magnet, and are soarranged that when in a horizontal 
attitude, or thereabouts, as shown in the illustration, 
they nip the carbon-holder between their ends, but 
when drawn down by the attraction of the mag- 
net on the armature, they release it. It will be 
noticed that when the lamps are first put in action 
their carbons are all separated, and consequently 
the only path for the current is through the whole 
of the shunt coils in succession. These have of 





necessity a high resistance, and consequently the 
dynamo-machine, unless it to be shunt wound, 


cannot generate a current of sufficient intensity to 
excite its field magnets, or those in the lamp. To 
obviate this difficulty Mr. Lever has devised an 
automatic apparatus, which has the effect of short 
circuiting the generator through a shunt of mode- 
rate resistance, until the current has attained a 
determined intensity. The shunt circuit is then 
broken, and the full force of the current thrown 
into the lamps, with the effect of instantly exciting 
their magnets and establishing the arcs. Figs. 4 
and 5 illustrate this apparatus. From the terminals 
of the generator there run two circuits, one com- 
prising four lamps L L, indicated by circles, and the 
other the automatic shunt. This eomprises an electro- 
magnet whose coils E E have a resistance about 
equal to that of the lamps, a pivotted armature A and 
a sliding contact C, shown toa larger scale in Fig. 5. 
At first the course of the current is through the 
magnet coils to the terminal B! and fixed portion 
of the contact, and then across the armature to the 
terminal B and back to the generator. As soon, 
however, as the armature is drawn up to the magnet 
one part C of the contact piece is slidden off the 
other S, and the circuit broken, whereupon the 
whole current flows through the lamps. 

Mr. R. Werdermann lights the Alhambra Court by 
four arc lamps of the kind devised by Mr. John 
Lea, and shows his confidence in the action of the 
regulating mechanism by dispensing with the 
usual globes. Hung at a considerable elevation, 
with the upper parts of the lamps in deep shadow, 
the arcs resemble so many brilliant floating stars, 
which taken in conjunction with their surround- 
ings, the ferns and fountains and elaborate decora- 
tion of the court, present a fairy-like effect that 
attracts universal attention. The details of the 
lamps are shown in Figs. 5 and 6. The upper 





carbon is held between ‘three rollers a, a!, a2, of 
which a* is carried on a jockey frame, and is kept 
up to the pencil by the pressure of a spring. a has 
a disc attached to it by which it can be rotated in 
either direction by means of two gripping levers, 
one operated by the coarse coil W to establish the 
arc, and the other by the shunt coil M to give the 
feed. These levers are jointed to independent 
arms pivotted to the axis of the pulley a. The 
solenoid M is in a shunt circuit around the are, and 
is wound with two lengths of wire, so arranged 
that the current may traverse either one, or both 
of them. The outer end of the inner length and 
the inner end of the outer length are connected to 
the plate f, which lies in the path of a terminal on the 
feeding lever. When the circuit is completed 
the core N of the solenoid W is drawn down to the 
armature S and there retained, the pulley a being 
at the same time rotated and the are established. 
Just before the core N reaches the bottom of its 
stroke a lever, fixed on the axis of the gripping 
lever, comes in contact with the frame, and, rotat- 
ing the axis, releases the pulley a, which is at the 
saine time nipped by the opposite lever operated 
by the core M!. As the are lengthens the power 
of the solenoid M increases, and its core descends 
until the contact at f is broken, when the additional 
resistance of the second coil reduces the shunt 
current, and allows the core to rise again ready for 
another stroke. Should the carbons break or the 
are fail, the gripping lever meets the stud p, and 
drawing the jockey frame backwards, allows the 
carbon to drop. As it is the carbon itself, and not 
a holder, that passes through the rollers, very long 
pencils can be used in this lamp without any undue 
elongation of the framing or increase of resistance. 

The Duplex Electric Light Company undertake 
the illumination of the Roman Court by their 
incandescence lamps. The peculiarity of these is 





that they contain two filaments, each of whieh has 
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an independent positive terminal, while both are 
connected to a common return wire. By means of 
a switch one or both filaments can be coupled to 
the main lead, and thus either a light correspond- 
ing toa half or a whole lamp be produced at will. 
Even with both bridges in action the luminous 
intensity does not appear to be very great. The 
Duplex Company is the only one that offers a new 
form of generator. This combines the features of 
the Siemens alternate current and the Gordon ma- 
chines, and consists of a number of armature 
bobbins, arranged on a central disc, rotating 
between two discs carrying field magnets and re- 
volving in the opposite direction. By this con- 
trivance the speed of rotation of the armature is re- 
duced one-half, and many of the difficulties of high 
speed countershafts and small pulleys are avoided. 
The two magnet discs are connected together by a 
cage, and are fixed on hollow shafts that surround 
the shaft to which the armature discis keyed. One 
of the hollow shafts passes through one of the 
bearings, and carries a pulley by which the cage is 
driven, while the armature is actuated by a pulley 
on the inner shaft. The field is excited by a 
Siemens’s dynamo machine. At the time of our 
visit the machine was not in operation, and we 
are unable to give any details as regards its per- 
formance. This firm also shows one of the small 
De Meritens generators illustrated by us last week. 

Exhibitors who do not show their apparatus in 
action have far fewer difficulties than their more 
ambitious friends, and consequently we find the 
stands in the centre of the nave fairly complete. 
The first in interest is that of Mr. Alfred Varley, 
who sends the original dynamo machine, con- 
structed in accordance with his provisional specifi- 
cation, which antedates by a few months the 
enunciation of the dynamic principle of the genera- 
tion of electric current by Siemens and Wheatstone. 
We have no intention of entering into the question 
as to whom belongs the honour of the discovery, but 
commend the machine to the attention of our 
readers. Another object of historical interest is a 
magneto-electric generator made by J. 8. Woolrich, 
of Birmingham, in 1841. It was designed to fur- 
nish currents to be used in electroplating, and is 
an evidence of the rapidity with which the practical 
men of the day sought to turn Faraday’s discoveries 
to useful account. The machine is exhibited by 
Mr. Wm. Elmore. Among the miscellaneous exhibits 
we notice the lead-encased conductors of Messrs. 
Berthoud, Borel, and Co., and the switches and 
safety fuses of the Electric Lighting Supply and 
Fitting Company. The latter were illustrated in our 
issue of Dec. 15th, and the former in that of 
November 11, 1881. Mr. William Reddall, of 
South-street, Finsbury, sends a full-sized model of 
his patent box street curb for the conveyance of 
electric wires underground. The question of laying 
conductors in the streets is one that is receiving a 
great deal of consideration, and Mr. Reddall’s 
scheme to replace the usual stone curbs by cast-iron 
troughs with flat lids is one that deserves attention. 

This, for the present, concludes our notice of the 
electrical exhibits. Another week we shall return 
to the subject, and describe such of the remainder 
as will be likely to interest our readers. Many of 
them appear in the catalogue under unfamiliar 
names, and may be expected at any rate to be 
novel. 








MANCHESTER SHIP CANAL.—No. II. 


WE now allude to Mr. Leader Williams’s report. 
Mr. Williams having had before him the proposal 
to bring the tide to Manchester—indeed, the pro- 
visional committee styled themselves ‘‘The Pro- 
visional Committee of the Tidal Navigation Com- 
pany’—first traverses the main arguments in favour 
of the popular plan, naively admitting ‘‘ the 
fascination” attached to the proposal that Man- 
chester should have direct access to the ocean, like 
Glasgow and Newcastle. But, as he rightly argues, 
‘* the cases are not parallel.” The distances vary ; 
from Glasgow to Port-Glasgow is 18} miles; from 
Newcastle Bridge to the bar only 10$ miles; from 
Manchester to Garston (where there is a good 
channel and deep water) is 34 miles. The Clyde 
and Tyne, so far as they are navigable for ships, 
were already tidal and the fall moderate. The 
quantity of hard material removed by comparison 
with the soft material suitable for dredging was not 
excessive, but it has been found, from borings taken, 
that for ten miles the proposed tidal channel to 
Manchester would be in rock cutting 40 ft. deep. 





‘The bottom of the dock would be 92 ft. below 
the surface of ground,” and consequently the quays 
inconvenient for working. The dock and channel 
terminating abruptly would be a depositing place 
for silt brought up by the tide, and finally that 
notwithstanding the delay attending the passage 
through locks, the voyage from the bar at the 
mouth of the Mersey to Manchester would be more 
safely and rapidly made, ‘‘ The distance from the 
bar at the mouth of the Mersey to Manchester by 
the improved navigation will be 50 miles, which is 
tvo great for even a steamer to reach Manchester in 
one tide, as the speed must be diminished materially 
while passing up a comparatively narrow channel. 
It would, therefore, above Warrington, encounter 
the ebb tide, which would be strong at that end of 
the proposed tidal channel, and lose more time in 
the passage than would be consumed in passing up 
still water navigation with locks, while the ease and 
safety of navigating deep and quiet ponds, always 
maintained at one level, would be of great advan- 
tage. The same remarks apply to steamers passing 
down the river; they would meet the full force of 
the flood tide before getting out to sea, and would 
thus lose time. Sailing vessels being towed would 
have to bring up altogether when they met the ebb 
or flood tide.” 

Mr. Williams then proceeds to recommend his 
alternative scheme of a ship canal with locks, rightly 
considering that the problem to be solved was not 
the getting the tide to flow to Manchester, but 
bringing big ships with their cargoes, and at such a 
level as would be conveniently approached by the 
neighbouring thoroughfares. He says: ‘‘ The 
great advantage of the navigation will be in shorten- 
ing the distance that cargoes can be carried in bulk, 
and the same rule applies to the question of the 
difference in level between the sea and Manchester.” 
He proposes to make use of the tidal estuary from 
Garston to Latchford or a little above Warrington, 
and to construct a ship canal with three sets of locks, 
situated at Latchford, Irlam,and Barton respectively. 
At each place there would be three locks of different 
sizes, and at Latchford, where the pond would be 
levelled at high tides, large tidal gates are to be pro- 
vided. The water is to be impounded by large 
sluices, a system of these to be attached to each 
pond. The work of opening and closing the lock 
gates to be done by hydraulic power; auxiliary 
steam power to be provided if a scarcity of water 
should at any time exist, and these engines would 
also be employed to pump water into the pond above 
when necessary. To minimise this, however, Mr. 
Williams proposes to excavate the Barton and Irlam 


the Mersey, ora portion of its waters, through a con- 
duit to replenish the Irlam pond whenever the 
water of the Irwell was found insufficient for 
passing the traffic. 


72 ft. at Suez and 87 ft. at the Amsterdam Ship 
Canal. 

From Warrington the canal will gradually in- 
crease in width until it is 300ft. wide at Runcorn. 
Through the tidal portion the depth will be dredged 
to 22 ft. at low water; on the upper part of the 
canal 26 ft. will be the depth at ordinary low-water 
level. 

It is proposed to construct a dock seventy acres 
in extent at the Manchester end, the water level to 
be 8 ft. below the quay, and quay level 8 ft. below 
ground level. 

The existing channel of the Irwell, if necessary, 
to be widened to 300 ft., so as to form a large float 
for coasting and other vessels. Floods to pass 
through this without interfering with the dock. 
The total quay space thus provided is given as four 
miles in length and the water area over 100 acres. 


Worsley and Leigh coalfields, and at Irlam where 
the Cheshire Lines Railway from Wigan coalfields 
cross the proposed ship canal, it is proposed to pro- 
vide quays and construct coal tips, and to provide 
similar accommodation along the present river bank 
at Warrington. Mr. Williams intends to meet the 
difficulty of the crossing of the Bridgwater Canal 
at Barton by building a ‘‘ new aqueduct, the centre 
portion of which will swing on a central pier in a 
similar way to a railway swing bridge,” and to bring 
to bear the experience gained on the hydraulic lift 
at Anderton for the purpose of insuring water-tight 
joints and a suitable arrangement of gates, &c. 
The height afforded by Runcorn Bridge, viz., 75 ft. 





ponds 26 ft. below the level of the lock sills, and | 
thus gain freedom of working, and further to divert | 


The bottom width of the canal | 
is given as 100ft., and compared with a width of | 


At Barton where the Bridgwater Canal from | 








as to the other railway crossings, although Parlia- 
ment has sanctioned a clause in each Act, providing 
that a swing bridge shall be substituted if seagoing 
vessels are brought up the river, he evidently sees 
the difficulty of enforcing such a clause, not only 
against the London and North-Western Railway, 
which has 200 trains a day crossing the bridge 
south of Warrington, and the other railway com- 
panies, but also against the public, and suggests as 
a compromise the raising of the lines sufhciently 
high, as at Runcorn, to allow a reasonable headway 
to the navigation, ‘‘or duplicate lines at some 
distance apart with swing bridges on each line.” 

From Warrington to Runcorn it is proposed to 
shorten the distance from 113 to 8 miles by cutting 
off bends in the river, and below Runcorn to com- 
mence training the river down to Garston, and by 
means of the ebb and flow of the tide and dredging 
to make and maintain a channel 22 ft. deep at low 
water between the training walls. The estimated 
cost for works, land, and compensation is 
5,160,000/., and the time required to complete them 
four years. The report of which we have endeavoured 
to give the purport is an able and exhaustive one, 
treating of many cognate questions of importance 
to the committee for whom it was prepared. The 
reports of Messrs. Williams and Fulton were sent 
to Mr. Abernethy, the consulting engineer, who 
practically endorsed Mr. Williams’s proposal to 
utilise the tidal estuary to Warrington, which is 
situated on the Mersey in a somewhat similar posi- 
tion to Glasgow on the Clyde, and from thence to 
Manchester, to pond up the water and pass the 
traflic through locks, and he predicts that these can 
be worked rapidly and ‘‘ with perfect safety.” 

Mr. Abernethy approves of the number of locks 
and dimensions of the canal, but recommends that 
the depth in the tidal portion should be increased 
from 22 ft. to 24ft., and that a dock 12 acres in 
area should be made at Warrington. 

The Manchester Dock, Mr. Abernethy considers, 
‘is of great area, but it may be proportionally 
executed from time to time as the requirements of 
trafic may demand.” He further says, ‘The 
borings transmitted by Mr. Williams generally indi- 
cate that the foundations for the various locks, 
sluices, and walls, will be of a favourable character, 
and that the construction of the work is attended 
with no peculiar engineering difficulties, and if 
energetically prosecuted may be executed within a 
period of four years,” 

Mr. Abernethy estimated the cost of the work 
at 5,400,000/. or 240,000/. above the amount stated 
by Mr. Williams, which we suppose is due to the 
deeper dredging and the additional dock at Warring- 
ton, which he recommends to the committee. No 
doubt there was a feeling of disappointment, not 
unnatural, among many persons who had joined the 
Tidal Navigation Committee, and supported the 
movement, at finding that their hope of seeing big 
ships borne on the tide to a dock at Manchester 
was but a dream, destined to fade away at the first 
dawn of close inquiry and strong practical reason. 

Their attention had been fixed on Glasgow, and 
they did not recognise that Warrington stands in 
the position they coveted, and that to reach 
Manchester the sea must be drawn along a cutting, 
increasing as the river valley is ascended until a 
depth of nearly 100 ft. is arrived at. At this point 
it would be necessary to construct a large dock, for 
the dock is the pivot of the whole undertaking, 
where there must be ample and unstinted accommo- 
dation afforded for shipping, the dues on which are 
to pay, not merely for the cost of making the dock, 
but for making and maintaining the navigation also. 
Such a depth of cutting can only be seen in a quarry, 
and the quantity of solid excavation and amount of 
land required, as well as material moved from the 
site and slopes, are difficult of realisation. This 
applies, only in a less degree, to the cutting for eleven 
miles down the river. 

Having docked the vessel, the next operation is 
to unload her, and distribute the cargo to the ware- 
houses and railways in the neighbourhood. This 
would entail unusual and costly appliances, quite 
unnecessary if the ship floated at the ordinary level 
below the surface of the ground. Undoubtedly the 
direct and cheapest mode of attaining the object in 
view, viz., to deliver the cargo at the point of 
distribution, is to carry it in bulk, not merely for 
as great a distance as possible horizontally, but also 
vertically, and to effect this a judicious arrange- 
ment of locks is of all systems the most to be com- 
mended. If the traffic should prove so great that 


i aboye high-water mark, is taken as sufficient, and | pumping has to be resorted to, it still remains the 
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most effectual method of raising the cargo to the 
height required for distribution to the public. 

The committee being composed of practical men 
of business, were soon convinced of the necessity 
of throwing their preconceived opinions to the 
winds, and without loss of time following the advice 
of Mr. Abernethy and Mr. Williams, determined 
upon promoting the scheme upon the lines of Mr. 
Williams’s report, and gavethe necessary instruc- 
tions to prepare plans, &c., for depositing this 
autumn, so that the sanction of Parliament might 
be sought at the first possible opportunity. This 
decision was arrived at in the latter half of Septem- 
ber, and as we have before mentioned, the necessary 
notices have been issued, and plans deposited in 
compliance with the Standing Orders of the two 
Houses of Parliament, and over this Bill we may 
expect the great Parliamentary fight of next 
session will take place. 

We are told that in 1824 a Bill was promoted in 
Parliament for making a ship canal to Manchester. 
The proposed entrance was on the Dee, crossing by 
Parkgate and thence by Frodsham, Runcorn, 
Lymm, Altrincham to Manchester. The scheme 
was most strenuously opposed, and thrown out, 
it is said, through not having complied with Stand- 
ing Orders. In all probability, it was hastily de- 
vised and ill considered, and no doubt justly 
deserved its fate. 








THE ELECTRIC LIGHT COMPANIES. 

We have received from the publishers of the 
Mercantile Shipping Gazette and Commercial Review, 
of 65a, Leadenhall-street, a copy of their special 
annual. supplement, which this year is devoted to 
an account of the constitution, progress, and 
resources of all the electric light companies, with 
explanatory Tables and remarks, the whole form- 
ing a financial history of the companies from their 
birth. Of the pains and care expended upon this 
compilation it is difficult to speak too highly, for 
although it has been kept within a moderate com- 
pass, yet every line represents considerable patient 
labour and research, not only among the agree- 
ments and documents filed with the Registrar of 
Joint Stock Companies at Somerset House, but 
also in other and more private directions. The 
task of wading through a legal document, in which 
the respective positions of vendors, promoters, and 
shareholders are carefully defined in that multitude 
of words which is the delight of the legal profes- 
sion and the despair of the laity, is sufticiently 
formidable in any case, but when it has to be done 
for ninety companies, many of which are related to 
each other by complicated ties, the work becomes 
enormous, and when accomplished deserves the 
recognition of the public. In this case we have no 
doubt that both electricians and commercial men 
will be ready enough to acknowledge them, for 
there has long been a very eager curiosity to learn 
the secrets of the electric companies. It is true 
that rumours have been afloat as to the amount of 
money subscribed by the public, and the sums that 
have gone into inventors’ pockets, but no definite 
comprehensive statement has been issued until the 
present, and now we see how largely exaggerated 
have been the statements that have been put forth 
and accepted even by moderate men. 

The main portion of the matter of the supplement 
consists of a list of all the companies, arranged 
according to date of formation, with the registra- 
tion number. Under each company there are given, 
wherever the particulars are available, details of the 
nominal amount of the company’s capital, of the 
number of shares allotted as fully or partially paid 
up to vendors or the public, and of the arrange- 
ments whereby the property, patents or other, was 
transferred from the original vendors through the 
intermediate promoter or syndicate. In some cases 
the companies, having proved abortive, have been 
formally wound up. In others an unsuccesful issue 
may be inferred from failure to file the register of 
shareholders, or even notice of the oftice of the 
company, although this occasionally is, no doubt, 
simply the result of neglect. As the aim of the 
authors has been to adhere rigidly to facts, and to 
avoid making invidious distinctions by apportioning 
praise or blame, the particulars are left to speak for 
themselves without comment; but to facilitate 
comparison and the formation of a just conception 
of the whole, the leading facts have been summa- 
rised in the form of tables, of which we give one 
that will, we think, be found by our readers to be 
replete with interest. 


SECTION I.—BrusH ComPANIEs. 
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| Amount | | Amount } Amount Liability 
| Number | Nominal | __to be tobe | Actual Amount} Amount | Appa- of Public 
— of Amount | Paid to | Paid to } Issued | Paid to | of Shares rently on Calls 
Company. of Capital.) Vendors | Vendors | Capital. {Vendors allotted to Paid up | not yet 
| in Cash. in Shares. in Cash.| Vendors. by Public.| Made. 
| £ £ £ | &£ £2 ta £ £ 
Anglo-American Brush Electric Light | | | 
Corporation, Limited .. 14,700 800,000; 40,000 | 160,000 400,000 40,000} 160,000 78,006 | 161,994 
Eastern Elec. Lt. and Power Co., Ld. ‘1 15,655 250,000! 24,500 | 40,500 76,400 | 24,500 | 40,500 21,540 | 14,360 
Hammond Elec. Lt. and Power ‘Supply | 
Company, Limited 16,314 250,000 35,100 125,000 35,100 44,950 | 44,950 
Great,Western Electric Light and Power | | 
Company, Limited 16,596 250,000 19,500 | 15,000 125,000 | 19,500 15,000 55,000 55,000 
Brush Electric Light and Power Com- | 
pany of Scotland, Limited 2 16,712 300,000 | 15,000 40,000 150,000 , 15,000 40,000 55,000 55,000 
South-Eastern Brush Electric Light | 
and Power Company, Limited 16,735 100,000 | 12,750 2,000 100,000 | 12,750 2,000 29,400 68,600 
Brush Midland Electric Light and | 
Power Company, Limited 16,750 250,000 | 25,750 18,000 125,000; 25,750} 18,000 32,100 | 74,900 
Provincial Brush Electric Light and | 
Power Company, Limited : 16,773 200,000 30,000 99,205 | 30,000 | 49,602 49,603 
Australasian Electric Light, Pow er, and } | 
Storage Company, Limited .. 16,782 225,090 45,000 35,000 185,000 | 45,000 | 35,000 90,000 60,000 
Devon and CornwaH Electric Light and | | | 
Power Company, Limited .. 16,792 100,000, 10,500 9,250 55,630 | 10,500 | 9,250 23,190 23,190 
South African Brush Electric Light, | 
and Power Company, Limited 16,800 100,000 25,000 100,000 | 25,000 50,000 50,000 
Metropolitan Brush Electric Light and | | 
Power Company, Limited oe 16,808 1,000,000 | 235,000 498,470 | 235,000 | 299,082 | 199,388 
Staffordshire and Worcestershire Elec- | | | 
tric Light and Power Co., Limited ..| 16,823 200,000 30,000 | 32,000 200,000 | 30,000 | 32,000 168,000 
Birmingham and W. arwickshire Brush | | 
Electric Light and Power Co., Ld. 16,824 100,000 15,000 | 25,000 55,182 | 15,000} 24,500) 30,682 
Yorkshire Brush Electric Light and | 
Power Company, Limited .. 16,829 300,000 50,000 62,500  123,266| 42,500) 62,500 60,71 
Anglo-Spanish Brush Electric Light | | | 
and Power Company, Limited 16,833 200,000 16,670 33,330 77,825 | 16,670 33,330 26,697 | 17,798 
Anglo-Austrian Brush Electric Li, ght | 
and Power Company, Limited ‘ 16,929 500,000 55,000 20,000 201,340 | 27,000 48,000 66,670 86,670 
Brush Elec. Lt. Co. of Ireland, Ld. .. 16,965 250,000 22,500 10,000 | | 
Anglo-Italian Brush Electric Light and | | | 
Power Company, Limited 16,994 400,000 | | | | } 
Dublin 
4 re 
5,775,000 672,170 537,680 | 2,697,318 614,170} 555,180 | 1,180,685 | 961,453 
| 
SECTION IT.—Workinc CoMPANIES OTHER THAN BRUSH. 
British Electric Light Company, Ld. 12,549 100,000 6,250 3,500 72,210 | 6,250 | 3,500 68,710 
Siemens and Company, Limited 4,777 400,000 525 299,475 400,000 | 525 299,475 525 100,000 
Swan Electric Light Company, Limited 14,929 100,000 | 25,000 25,000 100,000 25,000 25,000 37,500 37,500 
Maxim-Weston Electric Company 15,173 172,500 | 32,000 72,500 172,500 | 32,000 72,500 50,000 50,000 
River Plate Telephone and Electric | 
Light Company, Limited ; 16,351 100,000 6,000 20,000 36,450 6,000 20,000 9,870 6,580 
Faure Electric Accumulator Co., Ld. 16,420 1,000,000; 25,000 250,000 526,280 | 25,000 250, 000 55,256 | 221,024 
Edison Electric Light Company, Ld. 16,536 | 1,000,000| 50,000 500,000 700,000 | 50,000 000 100,000 100,000 
Electrical Power Storage Company, Ld. 16,558 800,000 | 30,000 500,000 600,000 | 30,000 500, 000 50,000 50,000 
Electric Lighting Contract and Main- : | 
tenance Company, Limited 16,574 2,003,000 3,000 202,340 ae 3,000 39,868 | 159,472 
Railway and Electric ss snameiane Com- , | 
pany, Limited .. 16,606 500,000 8,000 32,000} 123,668 8,000 32,000 57,292 34,376 
Gulcher Elec. Lt. and Power C 0.5 Ld.. 16,731 300,000 , 25,000 98,300 222,565 | 25,000 | 82,880 41,905 97,780 
Indian and Oriental Electrical Storage 
and Works Company . 16,746 400,000 25,000 50,000 175,000 25,000 25,000 60,000 90,000 
London and Provincial Electric. Light- 
ing and Power Generating Co., Ld. . 16,770 250,000 | 30,000 40,000 69,865 | 18,000 40,000 29,865 
Electric Carbon, Storage, and ” Appa- 
ratus Manufacturing Co. of Scotland 16,778 150,000 26,250 75,000 | 15,000 7,500 30,000 37,500 
Pilsen, Joel, and General Electric Light | | | 
Company, Limited i 16,804 200,000 15,000 60,000 197,350 | 15,000 | 57,350 56,000 | 84,000 
Phoenix Elec. Light and Power Co., Ld. 16,820 250,000 | 50,000 60,000 58,691 | 25,000 45,000 10,276 3,415 
Duplex Electric Light, Power, and 16,826 100,000 ee 2 30,394; .. | aa 18,996 11,398 
Storage Company, Limited .. 
Jablochkoff Elec. Lt. and Power Co., Ld.| 16,827 300,000, 50,000 100,000 194,805 | 20,000 100,000 66,363 28,442 
Swan United Electric Company, La. 16,841 1,000,000 105,000 118,750 519,500 | 105,000! 118,750 160,300 240,450 
Manchester and District Edison Electric | | | 
Light Company, Limited 7 16,847 600,000 | 50,000 100,000 | 300,000; 25,000; 100,000 40,000 | 160,000 
Electric Sun Lamp and Power Co., Ld.| 16,990 200,000 | 50,000 50,000 88,795 | 7,000 50,000 19,397 | 19,398 
“J. B. Rogers” Elec. Lt. and PowerCo. 17,042 510,000; 40,000 70,000 85,715 ‘ 70,000 6,28 9,429 
Ferranti, Thompson, and Ince, 17,306 240,000 “s 180,000 | 240,000 180,000 30,000*| 30,000* 
10,675,500 | 649,025 | 2,632,525 | 5,191,128 | 462,775 | 2,581,955 | 1,038,409 1,570,764 





tCTION ITI.—CompantEs 






® 


' 
WHICH DO NOT APPEAR TO HAVE BEEN PROCEEDED WITH PRACTICALLY. 








| 


405,986 |. 1,035,036 
} 


| 
Laing Electric Light & Power Co., Ld.. 16,271 | 1,000, 000 | 100,000 | 100,000 
Elec. Lt. Construction, Supply, and] | } 
Maintenance Co., Limited 4 16,299} 500, 000 | | 
Great Northern Electric Light Co., Ld.| 16,371 | 10, 000 | 986 1,000 
Anglo-Pacific Elec. Lt,, Telephone, and | : | 
Power Company, L imited .. 16,818 | 300,000 | 50,000 | 100,000 
Stuart Electric Lt. and Power Co., Ld. 16,843 | 600,000 | ue | 599,986 
Scottish Pilsen, Joel, and General | 
Electric Light Co., Limited .. | 16,836 | 200,000 25,000 25,000 
British Ind. Elec. Lt. and Power Co., Ld. | 16,878 | 250,000 50,000 | 25,000 
Albion Electric Lamp Co., Limited 16,881 | 10,000} 1,950 
United Kingdom Economic Electric | | 
Light and Power Co., Limited 16,892 500,000 
Markland Electric L ighting, Power, and | 
Regulator Co., Limited ; 16,904 | 200,000 24,400 66,100 
Pyramid Electric Company, Limited ..| 17.005 80,000 6,000 16,100 
South Staffordshire Elec. Ltg. Co., Ld.| ona 100,000 
| Conti- | | 
. ' { nental 400,000 | 70,000 60,000 
Unregistered - + lSelf-Gene-| | 
{ rating. ..| 300,000 | 80,000 40,000 
} | 
| | 4,450,000 | 
} 


i 





* This Company was subscribed privately, it is believed fully ; 
inspection. we assume the shares other than vendors, to be half 


sections and a summary ; the first deals solely with 
the Brush Companies, of which there are no less | 
than twenty ; the second relates to companies that 
are actually at work, or prepared to work, and of | 
these there are tw enty- -three, or only three more | 
than the Brush list ; the third refers to companies | 





The Table is divided trto four 


that do not appear to have been proceeded with | 


practically ; and the fourth to companies mostly 


the registrar of shareholders not having been filled at date of our 
paid up. 


recent, about which information is wanting or not 
yet attainable. 

The first point to which attention is called by our 
contemporary is the extent to which the com- 
panies are indebted to their shareholders. The 
| figures show that the amount of actual capital 
issued, 7,888,446/., was 48 per cent. of the nominal 
capital of the companies comprised in Groups I. and 
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SECTION IV.—Compantes, MOSTLY RECENT, INFORMATION ABOUT WHICH IS WANTING OR NOT YET ATTAINABLE. 

































































{ { | | 
| | | Amount | Amount | Actual | Actual | Amount | Liability 
Number | Nominal | tobe | _ tobe Actual |Amount} Amount | Appa- of Public 
_ te) | Amount | Paid to | Paid to Issued | Paid to|of Shares| rently | on Calls 
Company. of Capital., Vendors | Vendors | Capital. Vendors Allottedto) Paid up | not yet 
| in Cash. |in Shares. in Cash.| Vendors. |by Public.) made. 
& £ £ 
W. T. Henley’s Electric Light and Power | | 
Co.,Limited .. ..  ..  ..| 16,888 100,000 20,000 30,000 | 
Elec. <= Supply and Fitting Co., Lt...! 16,889 20,000 1,000 | 4,000 
Stand: Fyfe Main Electric Lighting | | | | | 
and Construction Co., Limited «+ 16,905 500,000; 10,000 | 100,000 | | | 
Edison’s Indian and Colonial Electric | | 
Light Co., Limited . 3 16,928 250,000} 25,000 75,000 | | 
West Middlesex Elec. Ltg. Co., Ld. ..| 17,062 100,000} 10,000 10,000 | | 
Duchy Duplex Electric Light, Power, | 
and Storage Company, Limited ..| 17,297 50,000 | | 
Lancashire Maxim-Weston Electric | | 
Company, Limited ..  ..... 17,319 100,000 | 10,000 10,000 | | 
French Electric Power Storage Co., Ld. 17,438 | 1,075,000 | 750,000 | 
Scottish Gulcher Electric Light and 
Power Co., Limited .. ie --| 17,454 150,000 = 25,000 25,000 
Lancashire and Yorkshire Electric | } 
Lighting Co., Limited .. ..  ..| 17,486 100,000 
North-Eastern Electric Light and Power | 
Company, Limited “af “ --| 17,510 100,000 | 
French Metropolitan General Electric 
Company, Limi is x oo] 27,534 1,200,000 | 
Incandescent Electric Light Co., Ld. 17,535 250,000 
Faure of 
Ireland .. 
E.N. Force | 
Scotland.. | | 
| 3,095,000 101,000 1,004,000 | 
SUMMARY. 
Group I. 5,775,000 | 672,170 537,680 2,697,318 614,170 555, 180 1,180,685 961,453 
o~ a 10,675,500 649,025 2,632,525 5,191,128 462,775 258 1,955 1,038,409 1,570,764 
16,450,500 1,321,195 3,170,205 7,888,446 1,076,945 3,137,135 2,219,004 2,532,217 
+. | = os 4,751,311 
os MEL 4,450,000 405,986 1,035,086 | 
20,900,500 | 1,727,181 4,205,241 : 
oo 2 3,995,000 101,000 1,004,000 2,040,000 82,000 1,000,000* 490,000 550,000t 
24,895,500 1,828,181 5,209,241 | 9,928,446 1,158,945 4,137,135 2,709,004 3,087,217 
| 5,796,311 


| 





* These figures are calculated on the supposition that the same proportion holds for Group IV., as for Groups I, II., and III- 
combined, due regard being had to the large number of paid up shares in No. 17,438. 


II., and but 38 per cent. of those comprised in 
Groups I., II., and III. Of this issued amount 
40 per cent. has been allotted as fully paid up to 
vendors, &c., leaving 60 per cent.—i.e., under 
23 per cent. of the whole nominal amount—to be 
paid up by the public. Roughly, eleven twenty- 
thirds of this has already been paid,—that is to 
say, in the case of these companies, which do not 


include syndicate, agency, or share-trust associ- | 
ations, a sum equal to 11 per cent. of the total | 


registered capital represents the actual amount of 
public money received, while 12 per cent. of the 
same amount forms the extent of liability on future 
possible calls. Thus out of a total nominal capital 
of something under twenty-five millions sterling, 
less than two millions and three-quarters has been 


bond fide invested, while the amount of shareholders’ | 


indebtedness stands at a trifle over three millions. 
The next point shown by the Tables is the amount 
that has been received by the inventors and the 
promoters. 
a million, or (excluding Group IV.) 1,076,945/. The 


shares allotted to vendors, as fully or partially paid | 


up, form a more important item, and one specially 
onerous to shareholders, for it will be observed that 
after liquidating the cash payments to vendors, a 
sum of but 1,142,049/. is left as working capital to 
earn a dividend upon 5,356,229/. share capital. In 
other words, to pay a 5 percent. dividend all round, 
over 23 per cent. must be earned net by the money 
actually employed in the business. Even if all 
calls were made and paid, and thus absorbed as 
working capital, over 10 per cent. would have to be 
earned. It is to be doubted if such a result can be 
obtained by many derivative companies whose 


source of profit consists of the discount allowed by | 


the parent company. 
These figures should bring comfort to many 
timid gas shareholders. After electric lighting had 


been received by investors and speculators with an | 


apparent enthusiasm, such as has been evoked by 
no other enterprise for many years past, and had 
made itself the leading topic of conversation for 


weeks, it only secured a sum of 3,874,2661. with | 


which to oust a long-established rival that could 


afford to throw away, if need be, such an amount | 
To-day there seems no | 


and never feel the loss. 
disposition to repeat the madness of May, and 
a new issue of shares, by even the best of 
the companies, would fall flat on the market 


The cash actuadly paid is but little over | 


and need great efforts to place them. At the 
commencement of December the original Brush, 
the Hammond and the Swan United were the only 
companies, officially quoted on the Stock Exchange, 
that could command a premium. In the majority 
of the remainder investors would have to sacrifice 
one-half of their calls to obtain purchasers. And 
| their position willnot be improved by this publication, 
which shows that most of the companies cannot 
be made to pay without far more luck than is usually 
found in business. Those who are in a position to 
manufacture and sell apparatus may no doubt earn 
profits, if they can only secure sufficient trade, but 
those who obtain provisional orders and undertake 
'to supply, not machinery, but light, will find the 
burden of paying interest on purchase money and 
vendors’ shares will crush them out of the race. 





NOTES. 

CaLvEeRT’s ALMANACK AND PockET-Book. 

| Tue tenth issue of Calvert’s Almanack has just 
| appeared, and is, as usual, well arranged, and full 
|of a variety of useful information. There are a 
large number of good practical receipts and direc- 
|tions for carrying out processes and executing 
different classes of work. There are besides a 
limited number of short essays, all of which will 
be read with interest, and the chief of which is one 
on Patent Law Reform. There are alsoa number of 
useful tables. Calvert’s Pocket-Book consists of a 
number of blank pages, ruled in such a way as to 
be used for a cash-book, or for workmen’s me- 
moranda of work done. These pages are preceded 
by various tables and miscellaneous data, arithme- 
tical rules, weights of material, lists of wages, &c. 
Both of these little books may be confidently recom- 
| mended to the numerous class for which they are 
specially designed. 

Steet Marine Boiters. 

The progress which has been made during the 
past few years in the employment of steel for 
marine boiler construction is strikingly exemplified 
by some interesting data with which we have been 
| favoured by the Wallsend Slipway and Engineering 
Company of Newcastle-on-Tyne. In the three 
years—1878, 1879, 1880—that firm constructed 


| seventy-five marine boilers of the aggregate weight 


of 1808 tons, and of these sixteen, or say 21.33 
| per cent., were of steel. In 1881 they constructed 





forty boilers, weighing collectively 1089 tons, and 
of these twenty-five, or say 624 per cent., were of 
steel, while during the current year the number of 
boilers made by the firm has been fifty-six, of the 

oss weight of 1360 tons, and of these no less than 
orty-seven, or 84 per cent. of the whole, were of 
steel. It will thus be seen that as far as the 
Wallsend Slipway and Engineering Company is 
concerned the relative positions of steel and iron, 
as materials for boiler construction, have been 
entirely reversed during the past two years. It 
will be remembered that in April, 1878, Mr. 
William Boyd, of the above-named firm, read 
before the Institution of Mechanical Engineers a 
valuable paper ‘‘ On Experiments Relative to Steel 
Boilers,”* in which the value of steel, as a material 
for boilers, was most thoroughly discussed. 


Tue Lay ToRPEDO. 


Colonel Lay has recently submitted his torpedo 
to a severe test in the Bosphorus by discharging it 
over a course of a mile at a target only 60 ft. long. 
The path of the projectile was crossed by three 
distinct currents, of which two flowed slowly up- 
wards, and one strongly downwards. In addition 
to this the sea was very lumpy, especially at the 
junctions of the currents. Yet, in spite of the difti- 
culties of the course, the torpedo was steered with- 
out trouble through the space separating the boats 
which represented the target, and after passing 
them was caused to turn round and return to the 
spot where the examining committee, among whom 
were Woods Bey, and Frost, Hassan, and Hobart 
Pachas, was stationed. In the Lay torpedo the 
steering is effected by electricity pls MPa through 
a cable, carried in the body of the torpedo and paid 
out asitruns. Thus the line does not require to 
be dragged along, and forms no hindrance, either to 
the speed or the manipulation of the projectile. 
The course is followed by means of two aa sight 
rods, which project above the surface of the water, 
and can be seen for a mile or so by aid of a good 
glass. These are the only parts of the apparatus 
that are visible when the torpedo is in motion. 
At rest it projects about an inch above the 
surface, but immediately it starts it buries itself 
completely, and if the sight rods be lost it is 
difficult to again find them. At night the rods 
carry lamps that direct the light backwards, arid are 
invisible tothe enemy. The torpedo experimented 
upon is not of the latest pattern ; it is a cigar- 
shaped boat 26 ft. long, and 24 in. in diameter 
at the largest part, and weighs, when fully prepared 
for action, with 90 lb. of dynamite, one and a half 
tons. In the more recent examples the speed has 
been increased to 12} knots, and the disturbance of 
the water lessened by the use of twin propellers, while 
the change of explosive has been augmented to 
150 lb. The results of the trial were so satis- 
factory that a contract was prepared between the 
Ottoman Government and Messrs. Lay and Nor- 
denfelt. At the last moment, however, this fell 
through, owing to the request of the United States 
minister, that no decision should be come to until 
the Berdan torpedo could be tried also. It is 
claimed for this latter that it will break through 
the steel wire netting that is used in the English 
Navy, and which is believed both here and in 
Turkey to offer a good defence to both the White- 
head and the Lay torpedoes. 


A THERMOSTAT CURRENT METER. 

An ingenious adaptation of M. Breguet’s well- 
known metallic thermometer has been made by 
M. Dubois, mining engineer. It consists of a fine 
spiral compound wire of platinum and zinc, sus- 
pended in a vertical direction and dipping at its 
lower end into mercury. Midway there is also a 
connexion between the spiral and a mercury cup 
enclosing it, formed by two arms branching out 
from the spiral and dipping into the mercury. The 
upper half of the spiral is kinked in one direction 
and the lower half in the ,other, to prevent changes 
of atmospheric temperature from altering the zero 
of the instrument by acting on the Breguet spiral. 
The current to be measured is sent through the 
lower half and heats it by overcoming the resistance 
of the compound wire. This rise of temperature 
causes the wire to turn, and being fitted with an 
indicator and scale the deflection of the thermo- 
static coil isread off. Theory shows it to be strictly 
proportional to the strength of current. 





* See ENGINEERING, vol. xxv. pp. 310 and 320, 











4 








Dec. 29, 1882. ] 


ENGINEERING. 





631 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Piy Iron Market.—The pig-iron warrant market 
showed continued strength last Thursday, and prices met 
with a further gain of 3)d. per ton. Business was done 
on forenoon ’Change at from 49s. 74d. up to 49s. 11d. 
cash, and at the close there were sellers asking 49s. 94d. 
cash and 50s. one month, and buyers near. In the after- 
noon there were transactions at from 49s. 94d. up to 
49s. 114d. cash, the market closing nominally at 49s. 11d. 
cash and 50s. 1d. one month. On the following day the 
market was excited and irregular. At the opening it 
was strong, but the failure of a German firm of iron 
brokers in Glasgow being announced, there was a smart 
fall, and the closing quotation was 3d. per ton under that 
of Thursday. The opening price was 50s. 3d. cash, but it 
rapidly receded to 49s. 94d., and at the close of the market 
buyers were offering that rate and sellers wanted 49s, 10d. 
cash. Business was done in the afternoon at from 49s. 9d. 
down to 49s, 7d. cash, and the market closed with sellers at 
49s, 8d. cash and 49s. 104d. one month, with buyers near. 
Monday was an entire holiday among the merchants and 
brokers who constitute the Glasgow “ iron ring,” nor was 
there any meeting of the “‘ring” yesterday forenoon. In 
the afternoon, however, business was resumed, and at the 
—- the market was quiet, and prices met with a 
somewhat rapid decline, the close showing a fall of 8d. 
per ton, as compared with the closing prices of Frida 
afternoon. There were transactions at from 49s. 34d. 
down to 48s, 11d. cash, also at 49s. 6d. down to 49s. 14d. 
one month, and at the close there were sellers askin 
49s. and 49s. 2d. cash and one month respectively, an 
buyers near. Business was done this forenoon at from 
48s. 114d. down to 48s. 7d. cash, also at 49s. 14d. down to 
48s. 10d. one month, the close being buyers at 48s. 9d. 
cash and 49s. one month, and sellers near. In the after- 
noon transactions were reported at 48s. 9d. and 48s. 94d. 
cash, also at 48s. 114d. and 49s, one month, and subse- 
quently there were sellers at 48s. 9}d. cash and_ 49s. 
one month, and buyers offering 4d. per ton less. Some 
disappointment has been expre among the trade here at 
the amount of the reduction in the American tariff being, 
as recommended by the Tariff Commissioners, only 4d. per 
ton ; but a hope is confidently entertained that there will 
yet be a more enlightened fiscal policy adopted by the 
American Government. Whatever the fact may be due 
to, it can scarcely be said that the serious decline in prices 
this week can be owing to the failure already referred to, 
as the unsecured debts falling on Glasgow firms are 
understood not to reach 20,000/. As regards the demand 
for pig iron from America there is nothing of any great 
importance to report; still, things seem to be a little 
better. Quietness is still the rule with the Continental 
demand, and buyers are holding off in the hope that lower 
prices may oy be reached. The hematite pig iron trade 
is practically unchanged since last report. The price 
asked for Nos. 1, 2, and 3 in the usual proportions is still 
528. 6d. per ton f.o.b. at Cumberland ports, from which 
about 3400 tons were landed in the Clyde last week. Two 
reports have been issued within the past few days—one 
on behalf of the Associated Ironmasters of Scotland, and 
the other by the Committee of the Glasgow Association 
of Iron Merckants and Brokers — giving very full 
annual returns as to the production and consumption of 
ig iron during the past year, the present stocks, &c. 
hese returns have been keenly scrutinised by persons 
specially interested in the matters dealt with in order to 
be able to form some notion as to the immediate prospects 
of the trade. There are still 112 blast furnaces in actual 
operation as compared with 105 at this time last year. 
Last week’s shipments from all Sootch ports amounted to 
11,412 tons, as against 6313 tons in the preceding week, 
and 9322 tons in the corresponding week of last year. To 
the United States there were shipped 1350 tons; to 
Canada, 660 tons; to India, 250 tons; to Australia, &c., 
875 tons; to France, 390 tons; to Italy, 1285 tons ; 
to Germany, 610; to Holland, 867 tons; to Belgium, 
240 tons ; and lesser quantities to other countries. 


Shipments of Machinery, &c.—In the shipments from 
the Clyde to foreign ports reported last week there were 
included—machinery valued at 7850/. ; sewing machines 
valued at 6120/. ; iron and steel manufactures valued at 
57,000/.; and railway sleepers, tyres, &c., valued at 

, 9300, 

Telephone Exchanges.—Mr. W. Lant Carpenter, B.A., 
F.C.S., who has lately been delivering a course of three 
lectures on recent app ications of electricity in five towns 
in Forfarshire and Fifeshire, in connexion with the Gil- 
christ Trust, delivered a lecture in this eity on Sunday 
night, on the subject of ‘‘ The Telephone, the Microphone, 
and the Photophone.” In the course of his remarks he 
stated that at the present moment the city of Boston had 
11,000 subscribers to the Telephone Exchange, and that 
there were many of the smaller cities m America where 
there was one telephone to every twenty of the inhabi- 
tants. In Paris there was one telephone to every 2000 
people, and in London one to about every 3000 of the 
population, 


Trial of a New Dredging Apparatus at Leith.—Yester- 
day a trial was made in Leith Danhewr of a new dredging 
machine, made by Messrs. Priestman Brothers. It has been 
got by the Leith Dock Commissioners for the purpose of 
removing the mud from the harbour. Previously the 
slow and clumsy bag-and-spoon e was sometimes 
brought into use, and even manual labour was resorted 
to, but both proved of little avail in dealing with the 
material constantly accumulating, and which, to a large 
extent, was washed down into the basin by the water of 
Leith. Yesterday, the new apparatus was found to work 
admirably, It may be further mentioned that the crane 
used for hoisting and lowering the bucket or scoop is the 
80-ewt, size, and is fitted upon a wooden barge 50 ft, 





long by 22 ft. broad, and 5 ft. deep, the draught of water 
being about 18in. The bucket can lift a ton at a 
time, but more or less may be lifted according to the 
depth of the mud, and a great advantage is that it 
can be worked at any state of the tide. When kept 
going ten hours a day the apparatus will lift 650 tons 
of material at a cost of 1}d. per ton. At @ trial yesterday 
about 70 tons an hour were put into the punts, one man 
working the dredger, and two others looking after the 
barge and punts. It has been suggested that with two 
little steam hoppers the work pom be carried on con- 
tinuously, as they do not require to go far with the mud, 
and below the bridges especially the channel could thus be 
kept constantly clear, Messrs. Priestman, it may be 
remembered, obtained the highest reward, in the shape of 
a silver medal, for their patent dredger, excavator, and 
elevator, at the East Coast Marine Exhibition. The cost 
of the whole apparatus is about 1200/. 


Launch of a Cunard Steamer.—Another Cunard steamer, 
the Aurania, of 7500 tons, and with engines of 9500 horse 
power, was launched yesterday from the shipyard of 
— J. and G. Thomson, Clydebank. She is built of 
steel. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The New Goole, Epworth, and Owston Railway.—lt is 
intended to construct a new line of railway from Goole 
to Owston, and, if carried out, the project will be one 
which will much benefit the neighbourhood. 


Doncaster and its Costly Water Works.—It has been re- 
— from time to time in these columns that the 

oncaster Corporation, whilst seeking to improve the 
water supply of the town by the carrying out of new 
works, has met with great difficulties. Large sums of 
money have been expended, and the Local Government 
ot has been appealed to to find funds and grant an 
extension of time for repayment. The Board now 
declared itself prepared to issue a provisional order, alter- 
ing the Water Works Act so as to allow of two sums of 
85,0007. borrowed on account of the water works, to be 
treated as one loan, the repayment to be effected in forty- 
five years. 

The Miners and Restriction of Wages.—Considering 
the season of the year, the coal trade of South Yorkshire 
is stagnant, and there is a plethora of coal and labour 
in the market. At the National Conference of miners 
concluded last week in Leeds, it was decided that in order 
to protect the interests of miners and raise the standard 
of wages still higher, it was necessary to restrict the output 
by working fewer hours. The question was not asked, 
‘* Tf coals will not sell at present rates, how will they sell if 
dearer?” That is the question, however, that the colliery 
proprietors are considering here. 





NOTES FROM THE SOUTH-WEST. 

Swindon and Cheltenham Extension Railway. — The 
Swindon and Cheltenham Extension Railway Company 
obtained Parliamentary powers to cross the Great Western 
Railway in two places, in one case by a bridge, and in the 
other by atunnel. If this ‘taking of land” came under 
the Lands Clauses Act, the company could not proceed 
until the capital was fully subscribed. Mr. Justice Chitty 
restrained ie company from proceeding, but the company 
appealed, and on December 21st the Master of the Rolls 
and Lord Justice Bowen (Lord Justice Cotton ve 
allowed the appeal, and ordered that the injunction should 
be dissolved. 


Commerce of Bristol.—According to accounts just made 
up we learn that there has been an increase in the trade 
b Bristol Docks, from the lst of May to the 10th of 
December, of 32,000 tons, compared with that fpr the 
corresponding period of last year. During the same time 
there i been a falling off of 6000 tons in the trade of 
the Avonmouth and Portishead Docks respectively, com- 

ring 1882 with 1881. The rates are now equal in all 
three docks. The general business of Bristol for the last 
two or three months shows a considerable improvement. 


Taff Vale Railway.—The directors of the Taff Vale 
Railway have decided to make a reduction of charges to 
the extent of 10 per cent., which represents a saving to 
Cardiff freighters of over 15,000/. per annum. A previous 
reduction of 20 per cent. was made five years since, so 
that the total saving is now brought up to 42,000/. per 
annum. The new tariff will be in force at the commence- 
ment of the new year, and when also a re-arrangement of 
the line comes into operation. 


Great Western Colliery Company, (Limited).—The di- 
rectors on Thursday resolved that a dividend of 10d. per 
share upon the 10 per cent. preference shares of Class A, 
for the year ending December 31, 1882, should be paid 
January 1. 


The Clydach Valley.—On Wednesday, Messrs. Lewis 
Edmunds and W. L. Herbert, of Mountain Ash, finally 
arranged to work the celebrated No. 2 Rhondda Seam, 
lying under Pistyll Goleu Farm, situate in the upper part 
of the Clydach Valley, near Mountain Ash. Operations 
will be commenced with the view of testing the thickness 
of the seam here, and should it prove to be of the usual 
thickness, opening works will be proceded with at once. 
A new line which the Taff Vale Railway Company is 
making up this valley, and which has already proceeded 
within a quarter of a mile of the spot where sinking 
will be commenced, will be of great assistance to the under- 
taking. 

The Welsh Tin-Plate Trade.—F urther investigation tends 
to reveal a lamentable condition of affairs in the Welsh 
tin-plate trade, Between 70 and 80 mills are idle, It is 


stated that, in the case of Messrs. Morris, Smith, and Co., 
of Penclawdd Tin Works, the liabilities, as shown by a 
petition recently filed, are 111,000/. Mr. R. G. Cawker, 
Swansea, and Mr. Francis Cooper, London, are appointed 
receivers. The liabilities of the Portardulais Tin-Plate 
Company are estimated at 15,000/. 


The Rhondda Valley.—The Rhondda coal trade has 
improved. Most of the pits have worked nearly full time 
until this week, which has been a holiday one. 


Newport and Alexandra Docks.—A proposal has been 
made to transfer the Newport Dock to the Alexandra 
Dock Company, and a meeting of the Newport Dock 
Company will be held on the 15th proximo to consider 
a proposed agreement. 


Caerphilly.—Another discovery of coal has taken place at 
the Rhos Llantwit Colliery. For many months past the 
manager, Mr. J. Richards, has had to contend with a 
large fault. The seam, which is 4 ft. in thickness, is 
celebrated for gas and house coal purposes, and is known 
as the Bedwas Llantwit seam. 


Green’s Dock, Bristol_—We learn that it is contemplated 
to fill up Green’s Dock, situate on the east side of the 
cathedral, Bristol, and to erect a stone bridge in place of 
a present rather rickety wooden one, which leads across 
the dock entrance to Canon’s Marsh, It is pro 
that the ground to be thus filled up shall be appropriated 
to building purposes. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—To-day, in accordance with 
arrangement, the weekly iron market was held, instead 
of being held on Tuesday. The attendance was so small 
that there might as well have been no special arrange- 
ment for a the iron market. Very little business 
was done. Although there had been a slight reduction in 
the prices of Scotch iron owing to the statistics there not 
being what they were expected and the recent failures, 
there was no alteration in quotations here, and No. 3 
Cleveland pig was again at the nominal figure of 42s. 9d. 
per ton. During the year the total make of pig iron in 
Cleveland has reached the enormous figures of 2,690,000 
tons. The shipments of iron from the Tees have been 
satisfactory, and prices have been steady. It is expected 
that the year 1883 will be characterised by steadiness. 


_ The Manufactured Iron Trade,—Activity has prevailed 
in this important branch of industry. e output 
been good, and it is satisfactory to know that there is 
still a great deal of work going on in the North of Eng- 
land, but manufacturers complain that orders for forward 
delivery are difficult to get. 


Shipbuilding and Engineering.—Both these industries 
have been busier this year than they have been for a long 
time past. It is confidently believed that they will be 
kept fully going during the whole of 1883. 


Steel Making.—The Eston Steel Works, Middlesbrough, 
are now making about 5000 tons of steel per week. e 
Darlington Iron and Steel Company turn out about 1000 
tons per week. At Middlesbrough the North-Eastern 
Steel Works expect to be in operation in March, and the 
Dinsdale Company at Fighting Cocks are to be started in 
January or February. Perhaps the most important item 
of news during the year is the fact that Messrs, Jones 
Brothers, of the Ayrton Rolling Mills, Middlesbrough, 
— begun to make steel plates, and have secured a large 
order. 


The Coal and Coke Trades.—There is nothing new to 
report in the fuel trade, and prices are unchanged. A 
section of the Middlesbrough shippers are still agitating 
for staiths at Port Clarence. 


The Salt Trade.—Iron and steel are not the only pro- 
ductions of Middlesbrough now. Messrs. Bell Brothers, 
Limited, the great iron company at Port Clarence, are 
now evaporating 500 tons of salt per week. They run 
water down a bore-hole to the rich deposits of this mineral, 

ump up brine, evaporate it, and send the salt to the 

'yne, where 200,000 tons per annum are required by the 
chemical works there. On the Tees, Col. Sadler’s are the 
only chemical works, but Messrs, Bell Brothers have 
already agreed upon plans for chemical works near their 
salt pans. This new industry it is boldly and confidently 
asserted will soon be of great value to the district. 





Sr. Jonn’s Gravine Docx.—A charter of incorporation 
has been granted to a company of New York capitalists, for 
constructing a graving dock in the harbour of St. John’s. 
The Government gives the company a subsidy of 30,000 
dollars per annum for 45 years, and endorses their bonds 
to theextent of 600,000 dollars. The Government also 
grants to the dock syndicate all the lands necessary for 
the construction and extension of the dock and the 
erection of buildings, and other essential works. The 
proposed graving-dock will be the largest in the world, 
and capable of accommodating steamships of the deepest 
draught afloat, except the Great Eastern. It willhave a 
clear length of floor of 600 ft., with an inside width at 
the coping level of 100 ft. The bottom of the dock will 
be 83 ft. wide. The main entrance at the coping level 
will be 66 ft. in width. From high-water mark to the 
floor of the dock there will be a depth of 30 ft. The 
material of construction will be native granite. Situated 
as St. John’s is, almost midway in the Atlantic, between 
the great trade centres of the United States and Great 
Britain, the proposed graving-dock will be hailed by the 





commercial world as a boon to the interests of ocean ship- 


ping of very considerable magnitude, 
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ILLUSTRATED PATENT RECORD. 
ComPILeD By W. LLOYD WISE. 





(Dec. 29, 1882, 











APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
DECEMBER 28, 1883, 

In the Cases of Inventions communicated from Abroad “1d Fon 
Names, &c., of the Communicators are given in Italics 


after the Applicants’ Names. 





Nos. | 








| 
| NAMES, &€., 
pm | OF APPLICANTS, | ABBREVIATED TITLES, &0, 
Dec.19 
6048 | Johnson. Willcox. | Machines for sewing straw-plaits, || 


| 








| 
| 


| 
| 


| 
| 


6049 | R. H. Leask, Dublin. | water-closeta 
6050 | | E. aes. E Cowper, | pi hot blast stoves, 
r. 
6051 | | 8. Dixon, Salford. wing machines, 
6052 | Dutton. Leinbach & | | Saewins = machines, 
6053 | J. cule and T. Sais ant ~ og or méa- | 
ugnon, Paris. suring liquids by drops 
6054 | J. Pearse, Cheltenham. Saddle bar. 
6055 Boult, Mack. Car. —— (Conrplete specifica- | 
6056 | Lord Penzance, London. Extraction “i om from pyrites. 
6057 | Pitt. Starke. Drying salt, & 
6058 | C. A. Faure, Paris. | Treatment = high temperature of 
| alkaline salts and metals, and! 
} | _ apparatus therefor. 
6059 | E. Drew, London. | Distillation of coal. 
6060  E. Drew, London. | Distillation of coal-tar, &c. 
6061 T. ; Routed, Sunder- | | Treatment of fibrous materials, 
6062 , ¥. H. Davis, London. | Fountain 7 
6063 | E. Marshall, Birming- | Tricycles, &c, 
6064 | J. W. Chenhall, Mor- | Caistostion of regulus or matte, and 
. | _riston, Glamorgan. | tion of sulphur therein. 
6065 | W.E. Hancock, Halifax. Miorencopes. 
6066 | Lake. Lamb. Waterproof and vermin-proof fabrics. | 
6067 | Pattison. Drysdale | Hlectrical gas lighting apparatus. 
| and Bailey. 
6068 | E. R. Hollands, Lon- | Open stoves. 
Dec.20, don. 
6069 | J. Williams, London Safety valve for kitchen boilers, 
6070 | D. Stewart, Aberdeen. | ened of horns and hoofs, &c. 
6071 | J. Dakers, Aberdeen. | | .— aon bushes, &¢, 
6072 | Gedge. Pattee. Artificial horiz 
6073 | Vollmer. ay Soper for aerated water bottles, | 
and Meinrat. 
6074 | E. N. Brereton, Liver- | engine and uncoupling of vehicles, | 
6075 | Groth. Bernstein. | Incandescent electric lamps, 
6076 | Groth. Campbell | Gold and silver ores, 
_— Reducing | | 
6077 Groth. Loeser and | Tips for boots, &c. 
yeser. 
6078 | Groth. Olausen. | Window blind. 
6079 yer. De Laval. | Construction of ships, 
6080 | J. Chapman, Not- | Pipe couplings, 
tingham. | 
6081 | C. Harrison, London. | Separating hair from vegetable fibre. 
6082 | E. Nunan, London. _ | Hand shears. 
6083 | L. Milne and L. B. | Electro-motors, 
Miller, London. | 
6084 | Edwards. Zalm, | Regulators for steam e 
6085 | Lake. Tyler. | Telephonic apparatus. (Complete| 
| specisication), 
6086 | Lake. Chase. | Banjos, &c. 
6087 | Wirth. Maehler. | Conserving comestibles, 
6088 | * — Lough- | Rotary knitting machines. 
rough. 
6089 | | A. 6. Salamon, Lon- | Fermented liquors, 
6090 | F. W. Hemming, Lon- | Leggings and boots, 
6061 | iB. "Bennis, Bolton, | | Steam boiler furnaces and fuel feed || 
Lane. apparatus therefor. 
6o9e | Lake, Gar y. | Vessels for liquids, 
Dec.21! 
J. Laird, Forfar, N.B. | Looms for weaving 


6093 
6094 | 8. Lee and M. Stodart, 


London. 

6095 | Abel. La Société A. 
Labrosse et G. | 
| Richard. 

6096 | Haddan. Schénner. 


6097 | G. H. Jones and H.C, 
Hemsley, Kettering. | 
Mills. 


6100 | D. 4 Leeds, and G. 

Greig, Edin burgh. 
6101 | C. Major, Bridgwater. 
6102 | A. G. Bosso 


Ried ante, 

an 

6103 | P. Fonnereau and W. 

| — Fielding, London. 

6104  G, Teideman, London. | 

6105 | F. H. Varle and J. R. 
Shearer, London. 


6106 | J. 8. Taylor & 8. W. 
Challen 


irming’ 
6107 | W. #. Knowles and J. 
Faulkner, Denton; 
| & RB. I. Metcalfe & 
| W.N. Raines,Dukin- 


field. 
6108 | R.C. Fletcher,Preston. 
6109 | W. A. Crommelin, J. 
Lees, H. Spain, and 
W. 8. ompson, 
London. 
6110 | Thompson, Du F 
6111 | Thompson. Gilain, 


6112 | Edwards. Dulior, 
6113 | Johnson. Marrel 
Brothers. 


Vernay and | 


Du Pont. 


Double-driving trie a &e, 


| Shearing fabrics for ~~ orna- 
mental designs thereo: 


7 or lead holders for compasses, 
| Soles for foot coverings, 

Sewing machines, 

| Coal boxes, 

| Apparatus for cultivating land. 


| Dies used in the manufacture of tiles. 
| Insulator. 


| Administering medicine to horses, 


| Cocks or valves, 
| Electric meters. 


| Self-acting and adjustable clutches, 
| | Hat linings, 


Velocipedes, 
Gas ovens. 


Cushions for permanent way. 

Concentrating saccharine, «c., solu- 
tions. 

Safety boat. 

Armour plates, 





i 





| Nos, 





| 6164 | 





ae Gerard and 








~ GRANTS | OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
I.—Announced December 22. 





No. | 





1882 
4449 


| 4891 


4905 
5069 


5109 | 


5263 | 
5521 | 


5765 | 


5767 | 














Name. No. Name. No. Name. 
| 1882 | 1882 
Stevens. 5769 Brewer 5785 Groth 
Webster. (Bonnefils). (Sahlstrim). | 
Sherwin. 5771 | Clark 787 | Groth 
Pulzer. | _ (Gartner). | ee | 
Parr and 5775 | Harland, 5789  Reddie 
| Gibson. olf, (Needham). 
Illingworth. Wilson, & |] 5791 | Deslandes. 
Beck (Loubi- Pirrie. 5793 | Ibbetson. 
nouz). 5777 | Lloyd. 5795 | Whitehouse 
| Clennell 5779 | Fergusson. & Peacock, 
(Sanceau). | 5781 Crofts and 5797 | Jones. 
Barlow Assinder. | 5799 | Earp, 
(Encausse | 5783 | Barlow(/’ein)} 5801 | Fcx. 
c& Canésie). 5803 | Collingwood. 





| 





| 
| 
| 
| 





| — NAMES, &o., 
Dates, OF APPLICANTS, ABBREVIATED TITLES, &c, 
“ait | 8. H. Emmens, Lon- } Photometric apparatus, 
| oa. and J. Munro, 
West Croydon. | 
6115 | J. Antares and J. | Coupling and uncoupling vehicles, 
asgow. | 
6116 | Imray. Lake. | Steering a paratus 
6117 | Imray. Roade. Cutting pen 
6118 | | © eawennaee, Lon- | Receptacles a andes batteries, 
6119 be Hewett, Shef- | Dish covers. 
6120 | Boult, Lamberstand Educational apparatus. 
wlow 
6121 8, Pike and | Water-closets and sewers, and traps 
Collings. | _ therefor. 
6122 | W. T. Sugg, West- | Gas fires. 
| _ minster. 
6123 | T. Trotman, London. | Folding cot carriages, 
6124 | T. Foxall, London. | Colour boxes. 
6125 | W. Terry and J, Scott, | Combing wool, &c, 
Dudley 4 Se } 
6126 | E. a wood. Byte, Warming rooms, &c. 
. Jenner, on- 
6127 | J. _-_ and I, | Railway fog signal apparatus. 
| _ Henson, Derby. 
6128 | Vollmer, Fiitemann, | Fasteners for gloves, Xc, 
6129 | J. E, Taylor, P, Allen, | Inserting and securing movable type 
j . Evans, and C,| in stereotype plates, 
| a Scott, Manches- | 
| T. | 
6130 | Clark, Laurent. | Gas engines, 
6131 | Clark, Fiz. | Glass and fictile ware, 
6132 ; Lyle, London. Mechanical retort, 
6133 | F . Squire, London. | Printing designs upon paper, &c, 
6134 J. Townsend, Glasgow.| Preservation of organic matter, 
6135 | J.. Dimmock, Over | Kiers for pulp material, &c, 
6136 J. TB, Bennett, | Moti i 
._A, B, Bennett, | Motive power engines, 
| King’s Heath, and | as ” 
| B. P, Walker, Bir- | 
| _ mingham, 
6137 | Conquest, Hoe & Co. | Printing machinery. 
6138 | E, B, Petrie and W. A, | Lubricating parts of machinery, 
| — , Rochdale, | | 
6139 | T. Brooks and T. | Shuttles, 
| Tw e, _Craw- | 
| _ Shawbooth, Lanc. | 
6140 | E. Foden, Sandbach. | Traction engines, 
la | The Hon. f, W. | Apparat for burning frconkng, 
|The Hon 4 pparatus for gas for coo 
| — Drinstali | itumins uminating, & 
6143 | 1. & "cDougal, Lon- | | Disinfecting compounds, 
614 | 1. g tcDougal, Man- | Water heaters and fuel economisers. 
j chester. 
6145 | HE. penne. Flour-sifting machines, 
6146 | R. Matthews, Hyde, | Dynamo - electric, magneto - electric, | 
Cheshire. and electro-dynamic machines, 
6147 | Glaser. Blaes, | Tricycles or velocipedes, 
6148 ‘ Sawyer, London. | Kiln furnaces, 
6149 | | © D. Ekman, Extraction of saccharine matter. 
= and G. Fry, 
6150 mi a ortin and| Automatic electric signalling appa- 
Langle ratus 
6151 letcher, Lon- | Billiard tables, &c. 
6152 | J. sf anit London. | | Ornamenting the surface of leather, | 
6153 J. M. Fletcher, Lon- | | Hlectric and other lamps. 
on. 
6154 | G. Gentle, London. | Bedsteads, 
6155 | Jensen. Westphal | Calendering machines. 
Brothers, | 
6156 J. E. Cope, Birming- | Sash fasteners, 
| 6157. G. Capewell, Birming- Fastenings for gloves, &c. 
6158 Ls Fawcett, Kid- | Manufacture of carpets. 
erminster 
6159 | J. Pemberton and R. | Looms for weaving. 
Pearson, Preston. 
6160 | A. Guillaume and A. | Sewing machines. 
Lambert, —Fosses, | 
| _ Belgium. | 
6161 | E Klinkerfues. | Hygrometers, &c, 
| 6162 | I er, Bristol. | Water-closet —— 
| 6163 | D.C. Green, Brooklyn. | Removing smoke, = from railway 
tunnels, &c, 
| Mectele light apparatus. 












































No Name. No. Name. No. Name. 
1882 1882 1882 
| 5807 | Clark (Edge).J 5888 | Haigh. 5908 | Barr. 

5872 | Sansom. 5890 | Shelmerdine.] 5910 | Engel 

5874 | Young and | 5892 | White. (Ktipper- 
Furniss. 5894 | Winch, mann). 

5876 | Thompson. | 5896 | Martin. 5912 | Jarmann. 

5878 | Walsh 5900 ke 5914 | Abel (Witz), 
(Verhoesen). (Duhayon).| 5916 eo 

5880 | Paterson. 5902 | Hannay. 5918 

5882 | Trigwell. 5904 | Smith, (Mather), 

5884 | Beck ew 5906 | Haddan 
Badré). (Féton), 

Il.—A d Di ber 26. 
| | 

No. | Name. No. Name. No. Name 

1882 | 1882 | 1882 

4791 | Boizet. 5841 Engel (De | 5891 | Boult 

5059 | Holmes. aval). —. 

6645 | André, 5843 | Burton and | 5893 | Stead = and 

5773 | Sharman. | Byrnes. Stead. 

5809 | Hargreaves &} 5845 | Keats(Keats).| 5897 | Smith. 

| Robimson. | 5847 | Thompson & | 5899 | Allen. 

5813 | Fox. Thompson. }| 5901 | Sleep. 

5815 | Orvis. 5849 Rexford. 5903 | Marriage. 

5819 | Whittaker. 5351 | Binney. 5905 | De Pass 

5321 | Ajax. 5853 | Pidgeon. (Milezew- 

5823 | Carpenter. 5855 | Parker. ski and 

5825 | Odling. 5857 | Wills. Masch- 

5827 Rollason and J 5859 | Bruckner. mann). 
Rollason. | 5861 Justice 5907 | Haddan 

5829 Prosser. (Loder). (Berger). 

5831 Lake (Thiele | 5865 Butcher. 5909 joult 
and Holz- | 5869 | Armstrong. (Lebaeq). 
hause). 5873 | Hannay. 5911 | Stenson. 

58383 Wavish and 75 | Hannay. 913 | Wirth 
m. arner. 5877 | Hatchman. (Farbfa- 

5835 —— 5881 | Harland. brik _vor- 
(Scheibler).] 5883 | Clark | mals Brin- 

5837 | Scriven. | Baudouin, } ner). 

5839 Von Naw- | Mathieu, & | 5915 | Hooker. 
rocki Conchon). | 5926 | Hang and 
(Meister). | 5885 | Schonheyder. | Wienand. 

5887 Hartmann, | 


~ INVENTIONS PROTECTED FOR SIX MONTHS BY “DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars see Corresponding Numbers in Lists of 
Applications for Patents, 





No. 


1882 1882 1882 
6055 | Boult (Mack).1 6085 Lake(Tyler).q 
NOTICES TO PROCEED, 


Naane. | No. | 


Name. | No. 





Name. 








1,—Time for entering Opposition expires Friday, 


January 12, 1883. 















































No. Name. No. Name. No. Name. 

1882 1882 | 1882 

3924 | Mobbs and 4044 Theiler and | 4683 Clark 
Moore. Theiler. (Huyler). 

3938 | Holman and | 4053 Blair. 4745 ark 
Hunt. 4061 Haddan (Cutler, 

3940 | Bywater and (Schneider Cutler, 
Bedford. & Lemp). Cutler, & 

3946 | Chameroy. | 4062 | Haddan Thompson). 

3958 Bennett and | (Doering). | 4765 Lake(Senter). 
Walker. 4079 | Somzée. 4810 — & 

3977 Urquhart 4080 | Emmens. 

(Playfair).] 4087 | Newton 5048 m.. WTehl), 

3979 ewis. | (Société 5112. Imray(Poul- 

3984 Searle and Universelle lain, Mice- 
Ironside. d@’ Electricité haud, and 

3990 | Tomlinson. | Tommasi). Michaud). 

3994 Hedley. 4127 | Wright. 5287 | Scherer. 

4000 | Keim. 4203 | Johnstone. 5361 | Rothwell. 

4002 | Crabtree. 4213 | Clark 5504 | Swan. 

4007 | Wirth | (Brown & | 5505 | Wilding 
(Von Bech- | Brown). (Stollwerck). 
tolsheim). | 4328 | Bright. 5546 = Wildin 

| 4008 | Lake (Fern- | 4393 | Burnet. } (Stollwerek) 
berg). 4458 | Lake 5606 | Sutcliffe. 

4015 | Lea. | (Weston). | 5659 | Abel (De 

4017 | Haddan 4473 | Clarke. ~—— 
(Virneisel).] 4487 | Imray Fils). 

4024 | Lippmann. (Dandenart)' 5667 ecole. 

4031 | Lake(Walsh).J 4520 | Nasth. 5717 Davis. 

4032 | Pyke. 4572 Chandler. 5727 , Taylor. 

4040 | Proctor. 4643 Lake (Lar- | 5759 Gilbert. 

4042 | Whitehead. roque). } 5916 | Adam. 

I1,—Time for entering Opposition expires Tuesday, 
_January 16, 1883. 

No Name. No. | Name. No. Name. 

1882 1882 1882 

4006 | Stassen. 4163 | Clark 4991 | Liardet and 

4009 | Lake (Myers). } —s Donnithorne. 

4022 | Hazeland. 4210 | C 5409 | Muirhead & 

4026 | Beddoe. (Co, ordes). Collet 

4038 | Crozat. 4265 | Nation. (Grindle). 

4034 | Williams. 4293 | Wynne. 5503 | L’Hollier & 

4041 | Lord. 4363 Marshall. Asher. 

4043 | Williams. 4372 | Davidson, 5554 | Lowe. 

4058 | Andrews. | Davidson, | 5565 | Barff and 

4072 | Farquhar & & Miller. Wire. 
Oldham. 4535 | Glaser 5645 | André, 

4075 | Glover. (Zipernowskyf 5671 ao 

4083 | Cole. and Deri). | 5703 | Gand 

4086 | Bennett and | 4538 | Symons. 5807 | Clark (Bage). 
Rosher, 4657 | Downie. 5846 | Morris. 

4115 | Spencer. 4669 | Clark 5874 | Young and 

4117 | Openshaw. (Hervier). Furniss. 

4119 | Harrington. } 4752 | Kennedy. 6055 | Boult 

120 | Raphael. 4889 | Whiteley. (Mack). 

4128 | Toy and 4966 | McLaren, 6085 | Lake (7'yler). 

Stephens. McLaren, 
& Morris. 
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PATENTS SEALED. 
1.—Sealed December 22, 
No. Name. No. Name. No. Name. 
1882 1882 1882 
2983 | Reaney. 3136 | Ruck. 4046 | Mackenzie. 
2985 | Foden. 3144 | Glaser 4256 | Toye. 
2993 | Field and ones 4364 | Lloyd Wise 
Thompson.} 3164 | Barlow wig). 
2995 | Moritz. (Géreis). 4386 | Johnson 
2997 | Cornut and | 3223 | Topham, (Reckendorfer) 
Castelin. 3229 | Bromley, 4542 | Sawrey, Att- 
3000 | Dawson and Crowe, and wood, an 
Butcher, James. Woodburne. 
8001 | Reynolds. 3247 | Haddan 4574 | Tweddell. 
3004 | Prosser. (Mers). 4596 | De Ferranti 
3010 | Debenham. | 3274 | Johnson and Thomp- 
3017 | Boult (Strong) son. 
| own 3278 | Haddan 4665 ene 
3 | (Blakeley). | 4706 nia Wise 
3032 Jenkins and | 3372 | Restler. tanley). 
Morgan 3437 | Ashton 4746 bel (Reu- 
3033 | Isaac. ite get) 3474 | Smith aud ag 
3037 | Drake an Harrlson. | 4758 | Addie and 
Muirhead. | 3491 | Colton. Addie, 
3042 | Willard. (Kurtz), 4768 | Smith. 
3056 | Hampton. 3541 | Erskine 4806 | Hornsby, In- 
3057 | Lake (Farbwerka nocent, 
(Frobeen). vorm. Rutter. 
3072 | Von Naw- Meister, 4812 | Christy. 
rocki Lucius, & | 4821 | Abel 
(Verein Briining). (Viehof). 
chemischer | 3620 | Engel 4853 | Scollick 
Fabriken). (Lampe). (Simons), 
3075 | Bell. 3783 | Healey. 5165 ark 
3086 | Wirth 3842 | Jobson. | (Goodwin). 
| (Schmidt), | 3864 | Sutherland. | 5217 | Johnson 
3083 | Bradley and | 3908 | Sutherland. (Pieper). 
| Wood, 3922 | Clark (Hard-| 5223 | Bourke. 
3125 | Wigg. ing). } 
FINAL SPECIFICATIONS FILED. 
Dec, 16, 1882. Nos. 1391, 2839, 2840, 2841, 2846, 2848, 2849, 2852, 
2855, 2856, 2857, 2858, 2363, 2368, 2870, 2871, 
2874, 2875, 2876, 2878, 2924, 2938, 3053, 3090; 
all of the year 1882. 
— on =. 2894, 2896, 3016, 3105, all of the year 
882. 
nu ee tw 2883, 2887, 2888, 2889, 2893, 2895, 2897, 2900, 
2901, 2902, 2904, 2919, 2913, 2914, 2919, 2926, 
2928, 2933, 2943, 2946, 2077, all of the year 
1882. 
i ae 84, 85, 2906, 2907, 2915, 2916, 2918, 2920, 2927, 
2931, 2934, 2939, 2953, 2955, 2956, 2964, 2980, 
3044; 4073, all of the year 1882. 
c= Se 2041, 2945, 2048, 2949, 2950, 2957, 2958, 2961, 
2963, 2966, 2967, 2968, 2972, 2084, 3272, all of 
the year 1882. 
ao 2960, 2969, 2970, 2971, 2973, 2981, 2983, 2990, 


2992, 2998, 3000, 3008, 


3009, 3015, 3026, 3068, 
8072, all of the year 1882. 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment t of the Third Year's Stamp Duty of 501. 





























No. Name. No. Name. No. Name. 
1879 1879 1879 
5051 | Clark 5097 | Ellis & West. | 5132 | Booth. 
(Dessirier). | 5098 | | Burt and | 5134 Bayless. 
5053 | Thompson | Edmonds. | 5136 | Johnson 
(Stuart). | 5100 | Heath. (Robbins), 
5055 | Parrott and j 5101 | Tew. 5138 | Hoile. 
Good. 5102 | Snelgrove. 5139 | Ciotti. 
5060 | Nunns. 5104 | Clark (Bra- | 5141 | Rusby. 
5064 | Stocker. vais & Co.) | 5144 | Ascher 
5065 | Mewburn 5106 | Haig. (Frischer). 
es Société | 5108 | Tidcombe. 5145 | Palmer and 
azzuchelli{ 5113 | Darling Palmer. 
et Mallard).f 5115 | Stephenson. | 5149 | Imray 
5067 | Roberts. 5117 | Gartrell. (Bailey). 
5071 | Kennard. 5123 | Atwood. 5151 irth 
5073 | Almond. 5124 | Meyerstein (Moller). 
5078 | Lake (Blake). | Marz, 5155 | Wilson. 
5079 | Wilton. Heine & Co. 5156 | Pitt 
5082 | Sands. 5128 | Clark ( Wins- an 
5083 | Baird. | low, Hum- | 5160 | Robert: 
5086 | Mills( Block). phrey, and | 5162 | W ikon. 
5088 | Laurent. Buttrick). | 5164 | Hirs' 
6091 | Brun & Rose.} 5131 | — 5166 | Rae Schultz) 
5094 | Phillips and } 
Marshall. Butterfield. 
Il.—Through Hon-Pegeet ote 0 Seventh Year's Stamp 
ty of 1001. 
No. Name. No. Name. No. | Name. 
1875 1875 1875 
4296 | Bresson. 4314 | Anderson. 4356 | Dingley and 
4311 | Clark 4328 | Thompson. Ackers. 
(Bertin). 











PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 








DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 
| 

No. Name. No. | Name. No. Name. 
1879 1879 | 1879 
6193 | Evans and 5268 | Salamon. 5226 | Appleby. 
1880 Spencer. 5271 | Alexander 5309 | Cassels 

2 | Tydeman. | (Lefeldt & | 1880 (Barclay). 
1879 1880 | entsch). 26 | Pilkington. 
5252 | Keats. 11 | Skinner. 879 
5257 | Gowans. 1879 | 5254 | Williams. 
1880 $380 | Thomas, 5270 | Williams. 

18 | Swan. 5274 | King. 
250 | Swan. | Aspinall. _ | 5278 | Holcroft. 
1879 676 Taylor and 5297 | Johnson. 
5214 | Williams. | Challen. 








PATENTS IN RESPECT 


OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 














No. Name. No. | Name. No. Name. 

1875 1876 | 1875 | 

4524 | Lake (Hope).{ 150 | Hazlehurst. | 4480 | 7 and 

4412 | Gamgee. | Ruston. 
4515 | Wilde. 














NOTICE OF se ne I LEAVE TO FILE A DISCLAIMER 
AND MEM UM OF ALTERATION. 

E. Carey, H. Gaskell, na? F. Hurter, Widnes, Lanc. No. 5024 
of 1881. Manufacture of bicarbonate of soda. E. Carey, H. 
Gaskell, and F. Hurter have applied for leave to file a dis- 
claimer and memorandum of alteration of parts of the ‘ifica- 
tion ; any person intending to oppose such application must leave 
particulars in writing of their objections at the office of the Solicitor- 
General, 11, New Court, Carey-street, London, within twenty-one 
—S the date of the London Gazette in which this notice is 
pu 


ABSTRACTS OF SPECIFICATIONS PUBLISHED DURING 
THE WEEK ENDING DECEMBER 23, - 

Abstracts marked with a * relate to ded 
with. The number of Views givenin the Specification sieoshes 
ig stated in each case after the price ; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

hancery-lane, E.C., either persenally, or by’ letter, enclosing 
amount of price and "postage, and addressed to Mr. H. READER 


Lack. 

2183, Machines for Dr Silk, &c,: A. M. Clark, 
London, (La Compagnie Générale de Teinturerie et Appréts 
** Systeme André Lyon, Paris). (8d. 12 Figs.]|—The machine con- 
sists of a trough, containing the size or other liquid, carried on a 
suitable frame and provided with a folder, the material passing 
through the trough in a state of tension and spread out to its 
full width, so as to avoid all creases and rents. (May 9, 1882). 


2277. Producing Pictures on Glass, Stone, Metal, 
&c.: H. J. Haddan, London. (EL. Godard, Paris). [4d.)— 
The original drawings are executed on the paper, the paper is 
then made transparent by saturating it with petroleum. Thesides 
of the glass which come in contact with the paper are coated ina 
dark room with a filtered solution of bichromate of ammonia and 
dextrine or glucose, and dried and placed in asuitable frame. The 
paper is placed on the glass, the reverse side being adjacent to 
the glass and the whole exposed to light, the glass is then taken 
out and the vitrifiable colour strewed over the surface, the powder 
adhering only to the shady portions of the picture ; the glass is 
then dipped into a solution of nitric acid and wood spirit to 
remove the coating of bichromate, and the coloured enamels and 
heating are applied in the ordinary manner. (May 15, 1882). 


2310. Reversible and Combined School Desk Seat 
and Table: W. R. Thomas, eae te oe (6d. 11 Figs.}— 
The seat is provided with a movable back, which also forms a 
desk-board or table as required. The upper portion of the end 
standards are provided with suitable plates, within which are 
secured binding screws or other cmlen device, and the desk 
board, which has suitable slots, is arranged to travel and revolve 
upon these screws. A book board is furnished with a hinged flap 
and bead, so that the desk board can be inclined at any angle 
and provision made for the stowage of oe (May 17, 1882). 


2314. Coverings for Gesro 
G. W. von Na i Berlin. 





Perambulators: 
as po te Baseman 
on-Tauber). (6d. Ue. .}—The ribs are made of three wooden 
parts connected and held together by bent metal springs, the two 
side pieces being connected to the carriage body by hooked pegs. 
Two vertical bars are connected to the roof frame and to the 
carriage body by adjustable locking devices, the curtain being 
made in two parts. (May 17, 1882). 


2327. Knobs and Handles to Spindles, &c. : 
T. H.P. Chelmsford, [6d. 2 Figs.)—The knob has 
a central hole through it, its base end ha hag square or other 
shape, and the other end tappe d. The spindle has a longitudinal 
hole of convenient depth also tapped. A screw unites the two 
(by the tapped portions) together. (May 17, 1882). 


2341.* Metallic Tubes for Steam Soilers: W. E. 
Everitt, Birmingham. (2d.)]—The greater part of the tube 
is constructed of brass, and a short copper tube with corrugations 
thereon is brazed to the smokebox end of the tube. (May 18, 1882). 


* Gas Engines: W. Watson, Harrogate, Yorks. 
[2d.]—The cylinder, steam chest, ports at slide valve are similar 
to those of an ordinary steam engine. Gas and air are drawn 
into the mixing chamber, and thence into the cylinder and 
exploded (the ignition travelling from the steam chest) at any 
— point of the stroke, the exhaust valve meanwhile being 

pened. The same operation occurs at the other end of the 
eylindet. (May 18, 1882). 

2343. Machines for Sewing Carpets, &c.: W. R. 
Lake, London. (G. Gowing, Oakland, Cal., U. ‘S.A. ¥ (6d. 
14 Figs.|— —Relates to sewing machines adapted ‘to moye upon a 
rope along the edge of the material to be sewed as the stitches are 


formed. (May 18, 1882). 
2344. Hammerless Breechl Firearms: T. 
Woodward, B ham, ({[6d. 7 Figs.) — Relates to 


improvements in breechloading h 
barrels. (May 18, 1882). 


2347.* Adjustable Holder for —, - Candies ee 
eetjen a 


Candlesticks : 

Co., Berlin). {2d.]—Consists of a metallic tube fn Rae. conical 
and havi ing divisions at its lower end and covered at its upper 
end by a plate having a lateral flange, to which is rivetted a short 
socket. Ive lateral clamps, carried upon strong pieces projecting 
downwards through slots in the covering plate and actuated by 
screws, grip the candle. (May 18, 1882). 


2348. Incandescent ElectricLamps: S, H. Emmens, 

on. [td. 33 Figs.|—This specification contains pn en 
claims, the chief feature, however, of the invention being the 
employment in a single incandescence electric lamp of a multi- 
plicity of filaments arranged either in series or in multiple arc, 
and composed of carbonised ivory, of films of Indian ink dried upon 
the surface of non-conducting material, or a carbonaceous material 
in the form of a perforated disc or other flat shape. To effect the 


less guns with drop-down 








regulation of the light in a lamp, the outside terminations of the 
filament holders are connected to switches, whereby the current 
to one or more of the i d ts may be turned 
off. The illustration represents specially a lamp fitting in 
which firm contacts between the terminals of the lamp and those 
of the holders are provided for by means of the spiral springs 
shown at right and lef of the figure. (May 18, 1882). 








2351.* Sequees 
Porcelain, & 


Lichte, Germany “ 
formly manufacturing the saggars or setters of fireclay. 


1882), 

ag Water Conductors or Spouts, &c.: J. T. 
ming, 4 epee. “a K. Reber, Pittsburgh, and T. W. Irwin, 
Allegheny, U.S.A.) (es. 10 Figs. |The water conductor is made 
with a projecting seam turned towards the wall, keeping the con- 
ductor away from the wall. The fastener, made of sheet metal, is 
driven or screwed into the wall, and has a slot which receives the 
ms seam, a wedge holding the parts in contact. (May 19, 


x Setters used in the of 
A. J. Boult, London. G Heah 
* (2d. ]}—Relates to means for quickly on “a 

ay 


ae, Maantpstare of Menned : and vets Hats: H. 

W. Harrison, Stoc rt. (2d.)] — Has 

—— on the processes known as “‘ rolling,” « scalding, ” and 
“shaking.” (May 19, 1882). 

2355. Machinery for Cutting & © Teeth of Files: P. 
Ewens, Cheltenham. [6d 7 Bigs,)—The tool box carrying 
the chisel and its driving ‘appliances is mounted so that it can be 
turned partly round on the main shaft as an axis, projecting 
flanges or cheeks with suitable set screws or nuts holding it in the 
required position. The spring box is attached to an eccentric 
worked by a ratchet, which determines the force of the blow of 
the chisel. The file blank is secured to the bed by two rollers, 
the hind roller being automaticalby withdrawn when the cutting 
of the blank approaches completion. (May 19, 1882). 


2356, Slide Valves of Steam Engines, &c.: J. 
, Erith, Kent. (8d. 8 Figs.|—The slide valve is formed 
as a hoi low box with a tube at one end, which dips into a hollow 
chamber at the bottom end of the cylinder, an adjusting bar with 
two adjusting screws keeping the slide up to its facing being placed 
on the back of the slide. The improved slide can be worked ex- 
pansively by placing another slide under the said valve. The 
expansion valve is similar to an ordinary slide valve, excepting 
that the admitting ports are open right through. A movable 
stuffing-box is placed on the face of the hollow ‘chamber, which 
x can be shifted either way so as to allow of adjusting the 
valves. The slide valve can be worked either with or without a 
cover on the back, or without the tube at one end of it, by forming 
a hollow chamber divided into two parts (for inlet and outlet) 
under the valve seating. The face has double ports, so that the 
steam passes up one side of the valve and down through the other. 
(May 19, 1882). 


2357,* Apparatus for Enabling 2 Ascend 
h Places for Reb &c.: T, W aw Barre 
a by [2d. bee { balloon inflated with gas raises a double co 
over the top of the chimney, each of the two ends of the cord being 
under the control of men ‘ata suitable distance apart. (May 19, 
1882). 

2358. Strap or Belt Fasteners : en, Man- 
chester, (P. Koch, Neuss-on-the- Rhine). a7 10 Figs.}—The 
two plates are so curved that the plate upon the inner surface of 
the strap will not come in contact with the pulley, the plates 
being secured together by means of screws, and provided with 
teeth which, when in position, are not opposed to one another. A 
boss on the inner plate receives the ends ef the screws for secur- 
ing the two plates together. (May 19, 1882). 

2361. Velocipedes: G. D. Macdo' d, Dundee. 
(Sd. 12 Figs.}—Consists firstly in the use of slides in connexion 
with two levers (connected directly with driving cranks) having 
pedals at one of their extremities; secondly, in articulating the 
studs which bear the two front steering wheels directly with the 
frameso as to allow of horizontal motion only ; thirdly, in the use 
of bearings consisting of a series of double discs havi ing their inner 
faces parallel in combination with a slotted ring acting as a cage; 
and fourthly, to “ stiff joints” formed by the use of india- rubber 
applied to the frame of the machine to prevent jar. (May 19, 


1882). 

2362. es or Pumps Operated by Steam or 
Water: oodward, Leeds. [8d. 6 Fad }+The valve 
rod has spiral springs thereon held in aatiien by means of collars 
and set screws ; & — on the crosshead coming in contact 
with these springs alternately opens and closes the ports of a 

iston valve, the position of ‘the collars regulating the engine, 
This piston and rod are connected to an ordinary slide valve by 
means of a collar and set screw. (May 19, 1882). 

2364, Dynamo-Electric Machines: R. Werdermann, 
London, [6d. 2 Figs.|—This en has an armature of the 
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kind used in the Maxim machine, that is, a long hollow cylinder 
wound Gramme fashion. This revolves between field magnets 
that have several consequent poles, hence, instead of there being 
but two polar fields for the wire to pass through ateach revolution 
there are several. Refering to the illustrations, a a are eight polar 
extensions arranged upon one field magnet, so wound that the poles 
are alternately north andsouth. 6! b! are bars that form the core 
of the bobbin, and are com: of an alloy of iron 92 parts, and 
nickel 8 parts. The central portian of the armature isconstructed 
with a hub upon which are fixed wooden discs b? and segments b* 
retained between metal cheeks. The bobbins are wound with 
insulated wire, the ends of adjoining coils being soldered together 
and connected to a strip of the armature. is, as shown in 
Fig. 2, is arranged as a disc and is rubbed by as many brushes as 
there are poles ; in this case eight. The brushes are all mounted 
on a ring, that can be rotated by a worm to adjust the brushes to 
the position where the sparking is the least. Each brush is con- 
nected to a terminal on a keyboard, and the circuits can be 
coupled up either parallel or in series, (May 19, 1882). 

2367. Agusgetne for Air Filtering or Dust Col- 
lec : J. 5S. Brandstaetter, Liverpool. (6d. 3 Figs.|— 
A chamber is formed of an endless web of porous cloth blanket 
running air-tight between two parallel walls. The endless band 
is actuated by means of driving chains attached to the web which 
are adjusted by sliding blocks and set screws on the roller to 
which the band is attached. Relates further to minor details. 
(May 19, 1882), 

2368. Indicators for Steam Engines: G. Ham- 
bruch, Berlin. (8d. 13 Figs.)—Differs from those in use by the 
manner in which the alternating steam pressure in the cylinder is 
transmitted to the indicator piston and the pencil, and by the 
transmission of the piston stroke to the diagram sheet. (May 
19, 1882.) 

2370. Electric Arc Lamps: J. Brockie, London. 
{Sd. 15 Figs.}—Relates to various details in the construction of 
electric arc lanyps. The figure represents a lamp with two sets of 
carbons, the lower carbons C2 of each se8 being fixed. The upper 
carbons C! are attached to racks which gear into the first wheels 
of trains carried by oscillating frames; under the control of the 
two are striking solenoids A placed in parallel branches of the 
main circuit. The last wheels W of the trains are under the con- 
trol of the brakes D operated by the shunt coil B. In starting the 
lamp one pair of carbons alone are allowed to come into contact, 
the other pair being held apart by means of the lever L which 
engages the teeth of the brake wheel W2. When this pair is con- 
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sumed the stop S carried by the holder Hj trips the lever L, allow- 
ing the second pair of carbons to come intocontact, Instead of em- 
ploying the locking lever L the regulating coil B may be arranged 
to lift the brakes off the feeding trains in succession. The inven- 
tion includes contrivances for automatically altering the regulating 
mechanism of an electric lamp, to compensate for the decrease in 
resistance of the carbons as they burn; the general principles upon 
which they are based being those of changing the tension spring, 
balance weight, or the power or levers of the regulating coil. 
(May 19, 1882). 

2371.* Veloctipedes, &c.:L. H. Curtois, Lough- 
borough. (2d.]—Relates to means whereby the rider can change 
the relative velocities of the driving-wheels and the treadles with- 
out jar or decrease of speed. (May 19, 1882.) 


2372. Manufacture of Syrup from Date Fruit: T. 
Webb, London. (2d.)—The dates are passed through a dis- 
integrator, water being added during the operation, and are dis- 
charged into a vessel having an outer jacket for water or steam. 
The whole is then boiled and passed through a centrifugal machine ; 
the discharged pulp is then run on to filters, the saccharine liquid 
matter drained off and evaporated to the required consistency. 
May 19, 1882.) 

2373.* Clump Soles for Boots and Shoes: L. V. 
Patin, Paris. {(2d.)—The soles can be attached to the boots by 
the wearer without any special tools or skill, and are specially 
adapted for the ‘‘ poor.” (May 19, 1882). 

2375. Air Pumps: C. H. Gimingham, Newcastle- 
upon-Tyne. (6d. 1 Fig.|—Relates to an air-pump whereby a 
high vacuum may be obtained without the circulation of mercury, 
as in the ordinary mercurial air-pumps. (May 19, 1882). 


2376.* Preparation of Claret for Combination with 
Lemonade, &c.: J. Prosser, London. (2d.)—Claret is 
filtered through charcoal, and ordinary syrup and sugar added, 
and again filtered and put into ordinary lemonade, &., bottles, 
and filled up in an aérated machine. (May 19, 1882). 

2377. Gullies: H. Kelly, London. [4d. 1 Fig.]—The 
rain water and waste pipes discharge into one disconnecting and 
ventilating chamber which also prevents splashing. The bottom of 
the box forming the gully is slanted, and is provided with a 
removable grid at its lowest portion. (May 20, 1882). 
Composition for Preserving Leather: W. E, 
Gedge, London. (J. M. L, F. Granger, Paris), [4d.|—Con.- 
sists of a mixture of mutton tallow, resin, virgin wax, fragrant oil 


of birch bark, extract of tannin from chestnut tree, fish oil, nitric 
acid, spent oil or train oil, spermaceti, tannin extracted from the 
acacia, and nitrate of lead or litharge. (May 20, 1882), 





* Smoke, &c.: H. C, Pa 


2379. 
London. [2d.|—The bridges of furnace are constructed with 
openings extending the width of the furnace at about the level of 
the fire-bars. (May 20, 1882). 


2380, Velocipedes: A. Phillips, ham. [6d. 
10 Figs.|—Relates to the construction of a double driving 
velocipede or tricycle, -with automatic disconnecting gear for 
steering purposes, (May 20, 1882). 


2381. Hot Blast Stoves: E. A. Cowper, London, [6d. 
6 Figs.|—The brushes used to free the passages of dust are worked 
through doors by men on the ground outside the stove. The 
figure is a side elevation partly in section of the apparatus. The 
weighted brush A is attached to one end of the — B, which 
passes over the pulley E fixed at the end of the tube D, from 
thence passing nearly horizontally to the chain pulley E! from 
which it hangs down outside the stove, a balance weight C being 
attached to thisend, With the chain pulley E! rotates a similar 
pulley, over which passes the endless chain F. The tube D is 
mounted in a socket H, in which it is capable of sliding hori- 
zontally, the socket H being d on tr i in the oval 
















cand 
Cc 


ring I with freedom to swing horizontally through an are of a 
circle. A pinion J in the socket H gears into holesin the tube D, 
the tube having a slot through nearly the whole of its length to 
enable it to pass the pulley E!. The tube is secured in any position 
by a T-headed bolt passing through a hole in the socket H and 
the groovin D. The oval ring I is provided with two bars I! I2 
turning in sockets L L! attached to the door frame, so that the 
whole may be swung back and the apparatus dismounted. The 
brushes are brought to any position by means of the tube D, 
worked by lever handles actuating the pinion J, and the brushes 
are moved up and down by pulling the chain F in either direction. 
(May 20, 1882). 

2382. Axles for Carriages, &c.: J. Gordon, Dundee. 
(4d. 2 Figs.}—The wrought iron or steel axles are fitted with 
boxes, each box being drilled with numerous holes and filled with 
antifriction metal. The end bearings are also fitted with anti- 
friction plugs. The axle nut is secured by means of a staple 
driven into inclined holes. (May 20, 1882). 


2383.* Cocks or Valves: J. C. Mewburn, London. 
(E. Chatel, Paris). (24.]—The cocks or valves are so constructed 
that the packing can be renewed while they are fully open. (May 
20, 1882). 

2384, Apparatus for Railways, &c.: 
W. E. Langdon, by. (Sd. 8 Figs.]—Relates to an ar- 
rangement that will admit of the signalman in charge of the line 
governing the movement of railway vehicles, bringing into opera- 
tion at will, at a given point, on the passing of a train, an audible 


signal. (May 20, 1882). 

2385. Hose and Pipe Couplings: T. L, Dal 
Stretford, Lanc. (6d. 6 rigs. The figure represents rent f 
view of coupling. a@ is the faucet part of the coupling bored to 
receive the end of the spigot part 6. Two lugsa! are formed upon 
the part a to receive locking timbers c mounted upon a fulcrum 
d; oneend of each tumbler serves as an abutment for the shoulder 
e of the spigot 5, the other end being connected to thespiral spring 
J, which tends to drawthat end outwards, thus locking the 
coupling, the springs being received in extensions a? of the lugs 
al, which extensions also form the trunnions. A pusher h sliding 











on the extensions a? releases the shoulder e from the motion of 
the tumbler c when the sleeves and nut tare pushed inwards. The 
washer j of vulcanised india-rubber keeps a tight joint between 
the parts a and b. In case of the springs breaking, a second 
shoulderk upon the spigot bears against tail end of the tumbler 
and the _— are firmly held together. Toothed pinions may be 
used in lieu of the tumblers acting upon projections on the spigot, 
a pawl acting upon the pinion to keep it in position when the joint 
is desired. A modification of the form of the tumblers and of the 
Tess) which actuate them is described and illustrated. (May 20, 
1882). 


2386. “ae qe for Continuous Spinning 
Machines: L. roth, London. (f. Sehrke, Berlin). 
(6d. 7 Figs..—A false or permanent preliminary twist is given to 
the slubbing by means of a small toothed wheel, the axis of which 
may be formed of several diameters of cone with channels cut 
therein. (May 20, 1882). 

2387. Mechanical Cab: N. D. Spartali, Liverpool. 
(8d. 43 Figs.]—Relates to the construction of a mechanical cab to 
be actuated by the feet and hands. (May 20, 1882). 


2389.* Purses, Porte-Monnaies, &c.: F. Wirth, 
Frankfort-on-the-Main., (P. Sternberg, Frankfort-on-the- 
Main), (2d.}—Relates to the construction and arrangement of 
the metallic framework, fastenings,&c. (May 20, 1882). 


2390, Apparatus for Lighting Lamps in Railway 

Cc es: G. Binswanger, London, (2d,)—The gas or 

lamps are ignited by electric sparks or an incandescent spiral of 

atinum wire produced by a current from voltado batteries under 
he control of the guard. (May 20, 1882). 

2391. ReqontanyRassoien he: J.Pitkin,London, (6d. 

6 Figs.|—Relates to Specification of Letters Patent 1453 of 1881,and 





consists of an improved holder or frame containing the turni 

or other shreds of lead forming the electrode, so cumtrented per 
with louvre strips B, as shown in the figure, or with downwardly 
and inwardly inclined apertures, that the electrolytic liquid has 
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free access to the element and at the same time the lead peroxide 


or spongy lead resulting from the action of the cell is retained in 
its place. (May 20, 1882). 


2392.* Screws for Wagon Building, Shipbuilding, 
&c.: S. I. and J. Adams, Romford, MK. [2d.J]—The 
screw hasa removable head by which it is screwed into the wood, 
&c., but cannot be unscrewed, the head screwing off from it in 
attempting this operation. (May 20, 1882). 


2393.* Tricycles,&c.: F.J. Cocks, Yardley,Worcester, 
(2d.]—Relates to improvements in the construction of the wheels 
eee by which the transmission of motion is effected. (May 22, 


2395.* places : H. Greenhous, Worcester. (2d.)— 
The sides, back, and hearth are constructed (in one or three pieces) 
up to the throat of the flue in solid fireclay. (May 22, 1882). 


2397. Application of Electricity as a Detector in 
Safely Cl Windows, &c.: B. Coyle, Dublin, 
{6d. 5 Figs.)}—When the apparatus is set for the night any move- 
ment of the window catch causes an alarm bell to ring. e bell 
ao). also if the catches be accidentally left wntnesoned (May 22, 

2400. Sauces: C. Bourdon, Paris. (id.)—Relates to 
the manufacture and preservation of sauces in a solid state by 
improved processes of concentration and solidification. (May 22, 


2401. lomera’ erals: J. Wetter, Lon- 
don. em tmon and V, Petit, Paris). (4d.)—The binding 
material is ae gen from asphalte, or resin, or bitumen, sulphur, 
and pulver gum-lac, suitably prepared and mixed. It is 
melted and poured over the minerals and subjected to hydraulic 
— and subjected to heat of 50 deg. to60 deg. R. (May 22, 
1882). 

2402. Tubes: B. Rhodes, London. (2d.]—Sheets of 
asbestos paper or cloth prepared with glutinous size are rolled 
upon a mandrel of suitable size, and the mandrel is withdrawn 
when the tube is sufficiently dry. (May 22, 1882). 

2403. Frames for Printing Photographs: P. M. 
Justice, London. (G. S. Street, Moncton, Canada). (6d. 
2 Figs.)|—Consists in arrangements of parts whereby the tracing 
cloths, paper, &c., may be readily arranged and held closely in 
position during the operatton of printing by the application of a 
water or other pressure cushion. (May 22, 1882). . 


2404." Manufacture of Iron and Steel: P. Wil- 
Blaenavon, Monmouth, ([2d.)—The tuyeres are 
inserted downwards into the metal, the tuyeres being either re- 
movable or fixed. If fixed a sufficient blast must be kept up after 
the blowing operation to prevent the metal forcing its way into 
the tuyeres. (May 22, 1882). 


2405. Appliances for “Knocking 4 Sheets De- 
— from Printing Machines, &c, : T. H. Hewson, 
on. 


{4d. 1 a Fe strip of metal, hinged to a board close 
to where the ecges of the sheets fall, is connected by rods, cords, 
or chains to a crank or lever, &c., so as to receive a motion there- 
from to pull it close up to the edge of the pole, and so to shift the 
top shéets to form an even pile with those below. (May 22, 1882). 


2406. Tricycle: H. H. H, d, London, (6d. 7 Figs. 
—The tricycle is made so that it can be folded and reduced in 
width to be taken through a doorway, and can be taken to pieces 
for carriage or stowage. (May 22, 1882). 

2408. Machines for Co’ Wire: H. H. Lake, 
London. (G. Gale, Waterville, Canada). (6d. 5 Figs.}—The 
parts of the machine can be adjusted to produce open or closed 
coils; the size of the coils can be increased or diminished at will ; 
the machine can be attached to an ordinary lathe, or can be 
operated by hand, and the parts subjected to much wear can be 
easily renewed. (May 22, 1882). 


2409.* Electric Accumulators or Secondary Bat- 
teries: H. H. Lake, London. (//. Lory, Paris). [(2d.)— 
The space separating the opposed plates in a Planté battery is 
divided into two equal parts by a porous partition, and the two 
compartments thus formed are filled with lead turnings, shavings, 
filings, or with granulated lead, the object being to extend the 
operating surfaces. (May 22, 1882). 

2412, Apparatus for Marking Ground for Lawn 
Tennis, &c.: T. Green, Leeds. (id. 9 Figs.J—A tank 
carrying the whiting is mounted on a pair of wheels and a third 
(marking) wheel is placed in front and runs upon the ground. A 
disc or wheel mounted within the tank carries the liquid to the 
marking wheel. (May 22, 1882), 

2414, Insulating Materials: J. A. Fleming, Lon- 
don. [4d.)—Refers to Letters Patent 1762 and 5309 of 188). 
1. Solid wood (preferably English poplar) is thoroughly desic- 
cated either in a vacuum or by superheated steam or otherwise, 
and afterwards impregnated under pressure with a mixture cf 
melted bitumen or asphalte and one or more substances of the 
paraffin, anthracene or resin type either separately or in conjuncticn. 
Among suitable substances of the —_—_ type are paraffin proper, 
patchettine or mineral tallow and sheerite. Among those cf the 
anthracenegtype are anthracene, naphthaline, pyrene, and chrysene. 
The resins which may be used are resins either fossil or recent. 
The material thus formed is shaped in any ordinary manner 
into the required form. 2. In lieu of employing solid weod, 
wood in a finely divided condition, or other vegetable fibrous 
material such as wood, flour, bran, straw, cotton, jute, hemp, 
papier-maché, in a finely divided condition, or asbestos is 
treated in a similar manner and moulded into the desired shape 
under pressure. The following proportions of the various 
impregnating materials give good results. Bitumen or asphalte 
about two parts by weight ; substances of the paraffin, anthracene, 
or resin type from one to two parts. When paraffin wax and 
resin are used, paraffin wax about three parts by weight, resin 
about one part. (May 22, 1882), 

2420. Materials for Covering and Decora Walls, 
&c,; W. 8 Morton, Edinburgh, (6d, 2 3. J—The 
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canvas is first saturated with size and while still soft it is wound 
loosely on a roller and placed in the machine. It is then 

round a modelling cylinder and a backing of paper or other suit- 
able material applied. A backing of tin-foil may be applied if 
the surface is subjected to dampness. (May 23, 1882). 


2421, Apparatus for Exhibiting Advertisements : 
J. Hickisson, London. (2d.)—Relates to the construction 
and arrangement of apparatus for exhibiting the advertisements 
by day and rendering them visible by night by means of the electric 


light. (May 23, 1882). 


2423. Motors Actuated by the Explosion of Com- 
minuted Liquids, &c.: . P. Thompson, London. 
(S. Marcus, Vienna). (10d. 15 Figs.]—Relates firstly to the mode 
of forming the explosive mixture by spraying out the liquid hydro- 
carbon into a current of air by bending back the hairs of a brush 
saturated with it, and suddenly releasing them; secondly, to ex- 
ploding the mixture by a spark formed by an electro-magnetic 
appliance on the motor; and thirdly, to the motor in which, if 
compressed air be used, the same piston cylinder compresses the 
air on one side of the piston, and receives the force of the ex- 
plosion on the other. (May 23, 1882). 


2424. Combined Steam and Hand Steering Engines, 
&c.: A. W. Pattieand G. W. Robertson, Glasgow. 
(6d. 8 Figs.}—The cylinders are arranged and constructed as de- 
scribed in Specification 1472 of 1881. The three oscillating cylinders 
each have one trunnion hollow and connected by a steam pipe G 
and steam passages H to a valve chest I. The steam pipes G and 

assages H are each divided into two channels by a diaphragm ; 

he inner end of the pipe where it is connected to the trunnion is 
closed and bears against the bottom of the pocket a, valve openings 
being cut in both the bearing surfaces of the pipe G and ket 
a. When the connexions are being made after the oscillating 
cylinders are in position, the pipes G and pocket a, with their valve 
openings in the closed position, are inserted into the trunnion, the 
pocket is then secured so as to oscillate with the trunnion, the set- 




















which motive power can be obtained by the buoyant action of the 
mgr oe successively in and througha water-tight tank. (May 
’ le 


2432. Incandescent Electric Lamps: G. G. Andre, 
Dor’ . (6d. 3 Figs.) Filaments for incandescence —— are 
prepared by a process resembling that described in Letters Patent 
4654 of 1881, in which fibres of an absorbent nature are —— in 
linseed or other drying oil which is afterwards oxidi: at a 
temperature of about 140 deg. Fahr. As an alternative the oil 
may be oxidised in thin layers upon sheets of glass and then dis- 
solved in naphtha. The fibres are then dipped into the solution 
and the solvent allowed to evaporate. The filaments are prefer- 
ably carbonised under mercury in the apparatus shown in Fig. 1, 
in which a is the muffle containing the fibres and waeouniel by 
a quantity of mercury which is gradually raised to boiling point, 
the mercuric vapour given off being condensed in the vessel ¢ con- 





taining water. The carbonised material is then removed from 
the bath and subjected to a white heat for about twenty 
inutes in a suitable furnace. The surface of the filaments 
are improved by the deposition of graphitoidal carbon upon 
it from a hydro-carbon vapour, and it is further made dense 
by a process of chilling similar to that adopted for iron and steel. 
The invention also relates to a special form of filament in which 
the two members are joined at an acute angle resembling a Y/, the 
pointed part being thickened, either by being made thicker in the 
first instance or by a coating ef carbon or copper. Fig. 2 repre- 
sents a lamp holder consisting of a short cylindrical piece d of in- 
sulating material provided with two holes a! which receive the 
lamp wires b, and with side springs c which are in communication 
with the terminals. Upon these springs the wires are pressed and 
held by an insulaténg ring d! slipped over them. (May 23, 1882). 

2434.* Tennis uets: J.Gibb, London. [(2d.)— 
The racquet is constructed so that the gut stretches across the 
racquet from edge to edge, and lies nearly flush with the angular 
edge of the frame. (May 23, 1882). . 

2436,* Cl and Hermetically Sealed 
Metallic V : JSF. , London. [2d.|—A disc 
soldered to the upper end of the vessel can be readily forced 
inwards by pressure or by a blow. (May 23, 1882). 

2437. Telephonic pogeesene : W. R. Lake, Lon- 
don. (C. E. Chinnock, Brooklyn, U.S.A.) (6d. 2 Figs.|—Relates 
to means in a contral office whereby subscribers may indicate to an 
attendant there, that they desire to be put in communication with 
others, and means whereby portions of a complete metallic 
circuit which extends between these subscribers and the central 
office may be removed from the circuit, and the circuit closed at 
the place of removal, and the subscribers thus cut out of the 
circuit may be put in communication, the portions thus removed 











ting of the valve being thus facilitated. The other ends of the pipes | 
G are connected with the steam passages H, cast in the frame and 
communicate with the ports of the slide valve chest I. Onechannel | 
in the pipes and passages serves for the admission of steam and 
the other for the exhaust. The slide valve spindle passesthrough | 
both ends of the valve chest, and a handwheel is secured to it, by | 
turning which a wormwheel is caused to act on the valve spindle 
as a nut, thereby moving the spindle in one direction, admitting 
steam to the cylinders, the steam being again immediately cut 
off by a worm screw on the crankshaft. A worm screw on the 
other end of the crankshaft is geared with a wormwheel centred 
loosely on a barrel round which the steering chain is wound, 
the wheel being geared to the barrel by a clutch when steering 
by steam. Other arrangements are also described and illustrated. 
(May 23, 1882). 

2425. Incandescent Electric Lamps, &c.: J. J. 
Barrier and F.T. de Lavernede, P: . (6d. 6 Figs.J— 
The figures illustrate a horizontal incandescence lamp, the life 
of which is prolonged by the employment of a plurality of fila- 
ments, one or more of which may be used at a time. The 
filaments 2 21, &c., are attached to platinum conductors f /1, &c., 
which are supported by the perforated glass plates K, and by the 
glass tubes ¢!, in which they are sealed by mastic or other cement. 
































These tubes are carried by plugs g, which are maintained at an 
invariable distance apart by a glass rod p. The plugs screw into 
rings d cemented into the ends of the glass envelopea. When 
mounted a portion of the carbon filaments is coated with a com- 
position consisting of equal parts of amorphous phosphorus and 
= sulphur united by a small quantity of gum. Upon the carbons 

ecoming incandescent, the coating burns, furnishing phosphoric 
acid and sulphurous acid, absorbing the oxygen of the enclosed 
air and producing a compressed atmosphere in which the carbons 
are not attacked. (May 23, 1882). 

2427, Manufacture of Erasing Knives, ager 
Knives, &c.: C. H. Wood, Sheffield. (6d. 7 Figs.|—The 
blade is made with a short tongue of dovetailed shape, and a 
metallic handle is cast thereon. (May 23, 1882). 

2431. Apparatus for Producing Motive Power: W. 
Muir, New Cross, Kent. (4d. 5 Figs.|—This invention 
claims an arrangement of rectangular or other shaped boxes 





linked to each other to form an endless chain mounted on corre- 
spondingly shaped drums supported on a suitable framework by 





from the circuit being united to form a compkete metallic circuit. 
(May 23, 1882). 

2438. Cases for Millstones: E. Edwards, London. 
(F. D. C. Iwand, Breslau). (4d. 2 Figs.)—The casing within 
which the millstone revolves is formed of a mixture of white-blue 
clay, clay easily fusible, grey-blue clay, blue clay fusible with 
difficulty, and quartz easily fusible, each of these ingredients 
containing iron. This mixture is made into plates, which are 
fitted and cemented in place by means of alum. (May 23, 1882). 


2439. Machines for Pasting Togeth “Shoe 
brag A. J. Boult, London. (S. L. Wiegand, Phila- 
delphia, U.S.A.) (8d. 18 Figs.]—Consists in a series of forms, blocks, 


or moulds, upon which the parts are placed as they serially pass 
before clamping, pasting, and smoothing devices, and grippers and 
frames, which place the several parts in exact position, and thus 
insure the exact and rapid assembling of the several parts forming 
the shoe upper. (May 23, 1882). 


2441. Machinery for Compr Fodder: J. 
Wetter, London. (M. Laporte, Paris). (6d. 9 Figs.J—A long 
wooden chest is closed at the top by two hinged doors, and at each 
end by a door provided with slits, through which are the 
ties for the bale of fodder. The compression takes place alter- 
nately at the two ends of the chest by means of a movable plat- 
form made of wood and provided with recesses for the ties, the 
necessary pressure being obtained by pumps mounted upon cast- 
iron hydraulic cylinders fixed along each side of the press. (May 
23, 1882). 

2442.* D: Lasts: G. A. Cochrane, Montreal. 
[2d.]—Consists in forming the last of the required shape and pro- 
viding means for securing the fabric thereto. (May 23, 1882). 

2443. Apparatus for Clipping Horses: C. P. 
Collis, Alresford, Hants. ([2d.)—Relates to means for im- 
parting the reciprocating motion to the knives, blades, or clippers. 
(May 24, 1882). 

2444.* Railway Brake Apparatus: F. H. Hebble- 
thwaite, Manchester. (2d.)—Relates to automatic brakes 
actuated by a piston or diaphmgm, either by pressure or a 
vacuum, or so that it can be altered to act either by pressure or 
vacuum. (May 24, 1882). 

2445. Appliances for Stopping and Starting Tram- 
way Tee. : J. H. Betteley, London. (6d. 11 Figs.) 
—The brake blocks fit the brake flanges on the wheel which have 
either a Y/ or other shaped recess. To startthe vehicle power is accu- 
mulated in springs by manual labour acting upon a ratchet or 
friction wheel connected to the wheel or axle of the vehicle. 
(May 24, 1882). 

2446. Manufacture of Stems of Lucifer Matches: 
F. H. V. Byrt, Peckham, (2d.)—Jute, cotton wicks, or other 
fibrous materiab combined with wire and glue is used, the wire 
being arranged so as to form a double spiral screw in the stems. 
(May 24, 18x82). 





2449, spenttns the Spent Lyes of Soap Works: F. 
H. T. (2d.j—The gelatinous, albu- 
minous and other impurities are precipitated by the addition 
thereto of alum, chloride of lime, or crude pyroligneous acid, and 
the precipitate withdrawn from the bottom of the retort by a pipe 
asitisformed. (May 24, 1882). 


2450.* or Loc Nuts: H, Kemmler, 
burg. [2d.)—The bolt or screw is made 
tria , Square, polygonal, oval, round with one or more flat 


sides or other suitable shape, the lock nut being shaped to fit, and 
having projections on its inner face fitting into recesses in the nut. 
(May 24, 1882). 

2451.* +Telephone Transmitters: C. Moseley, Man- 
chester. (2d.}—One or more cells or shallow boxes are mounted 
upon the back of the diaphragm, and contain the powdered carbon 
and the carbon electrodes, whioh are either attached to the back 
of the diaphragm with an insulating space between them, or one 
only of each pair may be on the diaphragm, the other being on the 
opposite side of the box. The diaphragm is preferably made of 
sheet ebonite. (May 24, 1882). 


2453. Hubs for Vehicle Wheels: H. A. Bonn 
London. (G. Lajeunesse and E. Armant, Montreal). (6d. 
8 Figs].—A plain thin metallic band surrounds the hub, and is pro- 
vided with mortices to match those in the hub, but larger and 
bevelled on their inner sides, which bevelled edges form seats for 
the spokes. The shoulders of the spokes bear upon ledges formed 
by the peculiar manner in which the metallic band fits the wooden 
hub. (May 24, 1882). 

Ro Cutters: H. A. Bonneville, London. 
(E. Salomon and E. Armant, Montreal). [6d. 8 Figs.|—A pair 
of eyes or lugs projecting from the cutter stock and countersunk 
in the rotary cutter so that they may not be more than flush with 
the sides of the same, are substituted for the shaft, and the 
cutters are rotated by means of a gear wheel intermeshing with the 
teeth of the said cutter. (May 24, 1882). 


2459. Machine for Sweeping or Scraping Streets, 
&c. : B. W. Stevens, B: ham. (1s. 13 Figs.|—Under- 
neath an ordinary road locomotive is placed obliquely a horizontal 
axis carrying a series of brushes, which carry the mud to the side 
of the road, or a series of brushes on an endless band carry it up 
= a trough which just bears on the ground. (May 24, 

2461. Manufacture of Flour: W. R. Lake, London. 
(W. Warren, Chicago). (6d. 6 Figs.|—The starchy and glutinous 
portions of the grain are first detached, and the inner substance 
and the bran reduced separately to practically equal fineness by 
apparatus described, and the several portions of the grain are 
commingled together in their original proportions. (May 24, 1832). 

2464. Pulp: Apparatus: W.H. Crispin, London. 
|2d.]—Consists of a perforated cylinder closed at i and open 
at the other, which receives a plunger worked to and fro by con- 
venient mechanism. (May 24, 1882). 

2465. Slide Valves: J. W. Joyce, Murton, Durham. 
(2d.]—The valve is like an ordinary valve, but the usually solid 
portion is left hollow, and long slits communicate with the 
hollow interior ; the cylinder face is also formed in a similar 
manner. The object is to reduce the pressure upon the back of 
the valve. (May 24, 1882). 


2466. Telegraphic and Telephonic Apparatus: W. 
R. Lake, London. (/. van Rysselberghe, Schucobeck, Belgium). 
(6d. 6 Figs.|—Telegraphic and telephonic messages are conveyed 
simultaneously upon the same line wire. ‘‘ The separation of the 
currents of ordinary telegraphy from the undulatory currents of 
telephony is effected by means of electrical induction produced 
(by the aid of condensers or induction coils) without putting the 
telephonic circuit in metallic or conductive contact with the 
ordinary telegraphic circuit.” (May 24, 1882). 

2467. Cotton Presses: W. R. Lake, London. (S. 2. 
Steers, New Orleans). (6d. 10 Figs.]—Relates to presses for com- 
pressing cotton into bales by means of which cotton can be com- 
pressed into packages of small compass. (May 24, 1882). 

2468. Bell Alarms: W. P. Thompson, London. 
(F. N. Cottle, Boston, Mass, U.S.A.) [6d. 3 rige}-On raising 
the window sash a ring of india-rubber in the groove of the wheel 
causes it to turn ; the teeth on the inside of the wheel, actuate 
a hammer lever, and cause the hammer to intermittently strike a 
bell. (May 24, 1882). 


2469. Shuttle-Box or Revolver Apparatus for 
Looms: W. P. Thompson, London. (4. Lepainteur, 
Paris). (6d. 6 Figs.}—Consists in communicating to the revolver 
box a circular movement always in the same direction by means 
of a méchanism which permits of stopping it at any instant and 
at any point of its revolution. (May 24, 1882). 


2473, Pianos and Pianinos: F. C. Glaser, Berlin. 
(A. Battes, Cologne). [10d. 9 Figs.]—Relates to the construction 
of pianos and pianinos having diagonal and crossed strings, the 
strings having only a slight inclination to the horizon, and the 
hammer being caused to strike downwards. (May 24, 1882). 


2477. Fireplaces: J.Smith, Liverpool. [6d. 3 Figs. 
—Domestic firegrates are constructed with a fuel Nashet in whieh 
the lower portion is surrounded, partly or entirely by a coking 
chamber ; and with a movable grate bottom, a closed ash-pit, one 
or more air supply ways, opening into the ash-pit, and controlling 
dampers. (May 25, 1882). 


2480. Compound for Electrical Insulation, &c: F. 
Field, London. [2d.)—An insulating compound ieee by 
mixing with woody fibre or cellulose in a fine state of subdivision 
the substance known as “‘ black wax,” or a mixtureof this material 
with india-rubber or gutta-percha produced either as described in 
Matthiessen’s Specification 3778 of 1869 or as in that of Field 
and Talling 1938 of 1875. (May 25, 1882). 


2483, Universal Embroid Machines: W. E. 
e, London. (E. Cornely, Paris). [10d. 29 Figs.}—The 
object of the invention is to render the machine described in 
Specification 2482 of 1877 applicable for universal embroidering and 
capable of working with one, two, or three needles with great 
perfection. (May 25, 1882). 


2487." Velocipedes: L. C. Tipper, Basall Hea 
Worcester. *(2d.)—The ends of the front fork of @ bicycle > 
carried downwards to miss the crank, and then bent outwards on 
each side and small wheels attached. (May 25, 1882). 


2490,* easuring Rules: H. Gr Handsworth, 
Staff. ([2d.]—Consists in improvements in jointed measuring 
rules by which they may be converted into T squares, either at 
right angles or at any angle required. (May 25, 1882). 


2496. _ Ordnance: T. Nordenfelt, 
- (8d. 11 #igs.)—Fig. 1 is a side elevation of the 
breech end of the gun, and Fig. 2 a vertical section of the breech 
block and wedge. The breech in opening causes (by the rotation 
of its axis B), the locking wedge C, upon the back of the breech- 
block, to be withdrawn, and carries it, and the breesh-block A 
round until the open breech is exposed for the reception of the 
cartridge. The firing pin F is contained in the bri ee1-block, and 
has projections F! at its rear end, inclines C? withia the wedge 
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acting against them to draw baclythe firing pin when the wedge 
is moved in unlocking the breech-block, it being retained by a 
lever H joined to the breech-block. The trigger lever H may have 
a lanyard attached to it, the pull upon which will free the firing 
pin, or the firing may beautomatic, in which case the main handle 
is allowed a further movement after the breech is closed and 








locked by the wedge ; the slotted lever E, upon the axis coming in 
contact with the trigger lever, causes the release of the firing pin. 
The spring of the firing pin is attached at one end to the breech- 
block, and at the other presses against the back of the firing pin. 
(May 25, 1882). 

2541.~ Architectural Work: P. Ross, Harrow-on- 
the-Hill, Middlesex. [4d. 2 Figs.|—Consists of frame- 
work panels constructed with pen work ornamental designs, the 
panels being cut so that the openings taper and are smallest in 
front. The background is perforated with conical holes largest 
in front, and is sunk with splayed boundary where the ground 
meets the ornamental design, The raised edge of the face of the 
panels has a flat superficial face and sharp edges. (May 30, 1882). 

2556. Window Screens: G. L. Reynolds, Oakland, 
Cal., U.S.A. [6d. 8 Figs.]—Consists in journalling a screen or 
curtain rollers upon the top of the upper and the bottom of the 
lower sashes respectively, and in attaching one balance weight 
cord to the journal of the roller and the other to the sash, and 
further in means for attaching the screens at the top or bottom of 
the window. (May 30, 1882). 

. Treatment of Fa Substances: R. H. 
Brandon, Paris. (4. Mariz, Paris). [6d. 3 Figs.|—The 
object is to obtain stearic acid and glyceric oxide from fatty sub- 
stances. (May 31, 1882). 

2608. Folding Slates: C. D. Abel, London. (W. 
Stuckle, Worms, Germany). [6d. 18 Figs.|—Relates to the con- 
struction of a rigid strong and simple hinge which allows each 
slate to turn through 360 deg., and also to a fastening for holding 
the two plates together in whichever direction they are turned. 
(June 2, 1882). 

2879. Printing Machines: J. H. Jo London. 
(E. Anthony and J. E. Harvey, New York). (10d. 35 Figs.|— 
Relates to printing by means of the same machine, and from two, 
three, four, or more rolls, papers of varlous numbers ot pages, and 
also to folding longitudinally, without stopping the motion 
thereof, a travelling web or sheets in tapes. (June 19, 1882). 


3025, o-Electric Machines, &c,; E. A. Sperry, 
Cortland, New York, U.S.A. [10d. 30 Figs.]—The figures 
represent a dynamo machine in which a cylindrical ring armature 
with soft iron core a revolves between the pole picces f, 71, 7°, and 
3; fand f! being of one polarity, while 2 and f% are both of the 
opposite polarity, the principal object being to render efficient the 
greater portion of the inducing wire upon the armature. The core 
of the armature is preferably constructed of soft cast iron, and is 


of the sectional type with projecting pieces between which the | ‘ c 
| gear, magazines, shell rooms, &c., as well as insure alarge 
| amount of buoyancy and stability against injury by pro- 
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coils of wire are wound, the whole being firmly fixed to a non- 
magnetic disc C by bolts passing through the ring at the projec- 
tions. The armature coils are connected either in series or in 
multiple arc, the ends of the coils being brought to radial wires 
B attached to a commutator of the usual type, from which the 
current is collected by the brushes O Ol. The invention includes 





| with the stem a very powerful ram, which 


| is formed of two armour plates, each 2 in. thick. The 


| thick, with a backing of 9 in. teak. 


| tive feature of the ship. 


| charge from below. 


a regulating mechanism to change the strength of the current as | 


the resistance of the external circuit varies, also an electric lamp, 
both of which are fully described and illustrated. (June 27, 
1882). 

4569. Manufacture of Linings, 
Brick, and Tiuminating Gases: S. Pi Sutton, 
Surrey. (C. G. Francklyn, New York, U.S.A.) [4d.]—Refrac- 
tory linings and fire-bricks are made from a mixture of silica, fire- 
clay, magnesian lime or magnesia, or calcined sulphate of lime 
and water; or of oxide of iron and lime, magnesian lime, or 


magnesia and water ; or of hydrated or magnesian lime and fluor | 
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spar ; or similar mixtures with or without the addition of certain 
vegetable substances. The gas is extracted from compounds of 
glucose, dextrine, molasses, &c., by means of distillation. (Sep- 
tember 26, 1882). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








H.M.S. ‘‘ CAMPERDOWN.” 

THE Camperdown, the keel-plate of which has just been 
laid down at Portsmouth, belongs to the group of armour- 
clads which have been termed the ‘‘ Admiral” class. She 
will be similar to, but slightly larger than, the Colling- 
wood, Rodney, and Howe, building at Chatham and Pem- 
broke, and a sister ship to the Benbow, which is about to 
be constructed by the Thames Shipbuilding Company. The 
dimensions of the Camperdown will be :—Length between 
perpendiculars, 330 ft.; extreme breadth, 68 ft. 6 in. ; 
draught, 26 ft. 3 in. forward and 27 ft. 3 in. aft; and dis- 
placement 10,000 tons. She is to be propelled by engines 
of 9800 indicated horse-power, and is expected to realise 
a speed of 16 knots. She is a twin-screw mastless ship, 
built on the longitudinal system of mild steel. The 
double bottom extends for about 156 ft. amidships, and is 
sub-divided by water-tight transverse frames placed 20 ft. 
apart, as well as by the vertical keel third longitudinal. 
The inner bottom above this longitudinal is formed by the 
wing passage bulkheads on each side of the ship. Three 
other bulkheads, which run in a longitudinal direction, 
separate the space between the wing passage bulkheads 
into machinery and coal-bunker compartments, the coal 
thus affording protection to the motive power. The pro- 
tecting armour will consist of a belt at the water-line 
150 ft. long and 74 ft. deep, of which 5 ft. will be under 
water. The plates will be of compound armour—that is, 
iron faced with steel—18 in. thick for a depth of 4 ft. from 
the upper edge, and from thence tapering to 8in. The 
armour will be supported by a backing of teak 15in. thick 
at the thinnest part. At each end of this belt, and extend- 
ing across ship is an armoured bulkhead. This will be of 
the same depth as the side armour, but will be 16in. thick 
at the upper part, tapering to 7 in. at the lower part, while 
the backing at its thinnest part will be 12in. This central 
portion of the ship will contain the propelling machinery, 
and may be considered as completely protected from the 
ordinary projectiles of an enemy. Between the armour 
bulkheads, and at their upper level, the main deck is to 
consist of two thicknesses of mild steel of half an inch 
each, upon which will be placed an iron deck of the single 
thickness of 2in. Before and abaft the armoured bulk- 





heads there will be an armoured deck, at the level of the 
lower edge of the belt, consisting of two thicknesses of } in. 
lating overlaid by a single thickness of 2 in. plating. 
This under-water deck will afford protection to the steering 


jectiles fired from os. A considerable gain in protection 
is also secured by sloping this armoured deck athwartships. 
At the fore end it is pte made to dip down and to form 
is further 
strengthened by the bow plating on the ship’s side, which 


greater portion of the remainder of the vessel above the 
armoured decks is unprotected by armour of any kind, 
as no serious injury would accrue were these penetrable 
parts to be riddled by shell fire. To prevent, however, 
as much as possible the loss of stability which would take 
place in these circumstances, the spaces are intended to be 
filled with coal, patent fuel, water-tanks, and other stores. 
Standing upon and leading up from the main deck, within 
the armour belt, are two,armoured tubes, about 214 ft. in 
diameter, for purposes of ventilation when in action, and 
for the passage of ammunition to the large guns. These 
tubes are covered with steel-faced armour plates 12 in. 
he upper ends of the 
tubes are within the two barbettes, which form a distinc- 

They are pear-shaped in 
, and each is to contain a couple of 63-ton breeth- 
oading guns revolving on turntables. This arrange- 
ment will enable the guns, after firing, to be brought into 
the fore and aft line with their breeches towards the 
middle line of the ship, and coming immediately over the 
top of the armoured tubes in readiness to receive the fresh 
Instead of being curved, as in the 
ordinary turret, the steel-faced armour-plates for the 
barbettes will have plain surfaces. A series of angles will 
consequently be formed at every junction of the plates, 
which will also be sloped inwards, after the manner of a 
glacis, at an angle of 60 deg. to the horizontal. The armour 
will have a nominal thickness of 14in., except at the parts 
nearest the centre of the ship, which are 12 in. thick. 
These latter, however, will be to a certain extent pro- 
tected by the fellow barbette, by the plating of the ship’s 
side, and by the obliquity of the angle offered to the 
enemy’s fire. The backing here is of 13 in. of teak. Ex- 





tending obliquely across the deck from the barbettes to 


the side of the nig 4 are screen bulkheads formed of steel- 
faced plates 6-in, thick, baeked by teak 10in. thick. These 
screens form the fore and after bulkheads of that portion of 
the deck which encloses the six 6 in. breech-loading rifled 

ins, and prevents their being damaged by a raking fire. 

‘he guns have in front of them only the thin sides of the 
ship, which are composed of two thicknesses of half-inch 
steel plates. These guns with their crews will be separated 
from each other by transverse bulkheads, orsplinter screens 
of plating. By this arrangement the guns could be loaded 
and laid beforehand ready to be fired by electricity with- 
out their crews being exposed. Standing above the after- 
part of the foremost barbette is the armoured connin 
tower of the officer in command during action. This will 
be protected by plates varying from 12 in. to 9 in. in thick- 
ness, and which are further strengthened against projectiles 
by 10 in. of teak backing. The propelling machinery has 
not yet been designed, but it is intended to close in the 
boiler rooms and work of the boilers under forced draught, 
as in the Polyphemus. The Camperdown will also be pro- 
vided with two second-class torpedo boats, 12 Whitehead 
torpedoes, and ten lin. Nordenfelt guns, as well as the 
ordinary boat and field guns. She will be manned with 
a crew of 430, and will carry 900 tons of coal, her armour 
and backing are expected to weigh 3132 tons, while the 
weight of her hull will be 3450 tons, the remainder of the 
displacement being made up by the weight of machinery, 
armament, and equipment.—TZ'imes. 








QUEENSLAND RalLways.—A tender for 99,7007. for the 
railway from Charters Towers to Norwood, a distance of 
sixty-nine miles, has been provisionally accepted. 





TREES ON THE NORTHERN Pactric.—A_ railway runnin 
along hundreds of miles between rows of shade trees wil 
soon be one of the novel characteristics of the Northern 
Pacific. This extensive tree planting is being carried out 
to protect the line from storms and snowdrifts. In ad- 
dition to having a large force of men engaged at this 
work between Fargo and Bismarck, Dakota, the officers 
of the company have distributed large quantities of seed- 
lings and cuttings to the farmers settled on the land grant, 
and have offered prizes for skill in forestry. 





FRENCH AND AMERICAN STEEL Raits.—M. Brossard, an 
inspector on the Paris, Lyons, and Mediterranean Rail- 
way, reports : “‘ During the first years the wear and tear 
on our rails is on average .310 of a millimetre on the main 
line, outside of stations andtunnels. The wear decreases 
after this period, and declines after ten years to .15 of a 
millimetre per annum, and as the rails may wear to the 
extent of 12 millimetres, it may be reasonably concluded 
that the present steel rails will last eighty years, even on 
lines with very heavy traffic. American rails would last 
on the French lines some 100 or 150 years.” 





AMERICAN FREIGHT Rates.—In a report on the internal 
commerce of the United States by Mr. Nimmo, chief 
of the Bureau of Statistics, published in 1881, there 
occurs a table of the average annual charges for the 
transportation by railroad of wheat per bushel from Chi- 
cago to New York from 1868 to 1881, a period of fourteen 
years. This table shows that these charges were steadily 
reduced from 42.6 cents in 1868 to 14.5 cents in 1881, the 
average rate for the whole period being 27.1 cents. In an 
appendix to the same report will be found another table 
giving the charges per ton per mile on all freight moved 
on thirteen of the leading railroads of the United States 
in the two prosperous years, 1873 and 1880. The average 
rate charged by these thirteen railroads in 1873 was 1.77 
cents, and in 1880 it had been reduced to 1.07 cents. 





Ear_y PATENTS.—The Patent Office Indexes commence 
with the year 1617, an arbitrary date, which seems to have 
been chosen from the fact that a certain record of grants 
under the Great Seal—known as the “ Docquett Booke” 
—was begun in that year. Notices of earlier grants must 
be sought in various indexes at the Public Record Oftice 
and in the published Calendars of State Papers. The 
Indexes also are not quite perfect for the period which 
they profess to cover, no notice being taken of petitions 
for protection, nor of grants of a less formal nature than 
“letters patent under the Great Seal.” In those early 
days the practice was somewhat unsettled, and the royal 
protection was conferred in several different ways. It 
seems a pity that these old lists should not be made more 
complete. We are sure the Patent Office authorities 
recognise the fact that they have duties associated with 
the history of their work, as well as with its discharge 
at the present time, and we think we may fairly appeal to 
the Master of the Rolls, under whose authority so much 
admirable antiquarian work has been done, to turn his 
attention to the documents relating to the early history 
of the Grants of Monopolies for SR econtians before the 
Statute of James, and by ordering the publication of 
such extracts from them as may be required, complete, 
once for all, the excellent series of works of this character 
issued by the Patent Office.—Antiquary. 

















